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EXECUTIVE SUMMARY 

This document was prepared by Baker Environmental, Inc. (Baker) to report on the activities and findings 
of the Remedial Investigation (RI) conducted at Operable Unit No. 9, Site 65 - Engineer Area Dump, in the 
spring of 1995. 

The purpose of the RI is to evaluate the nature and extent of the threat to public health and the environment 
caused by the release or threatened release of hazardous substances, pollutants, or contaminants (USEPA, 
1988). The RI at Site 65 was conducted through the sampling of several media (surface and subsurface soil, 
groundwater, surface water, sediment, and benthic and aquatic species), evaluating the resultant analytical 
data, and performing human health and ecological risk assessments @As). This RI has been conducted in 
accordance with the requirements delineated in the National Oil Hazardous Substance Pollution Contingency 
Plan (NCP) for remedial actions [40 Code of Federal Regulations (CFR) 00.4301. The USEPA’s document 
Guidance for Conducting: Remedial Investigations and Feasibilitv Studies Under CERCLA (IJSEPA, 1988a) 
has been used as guidance for preparing this document. 

Site Descrhtion and History 

Marine Corps Base (MCB), Camp Lejeune is located within the Coastal Plain Physiographic Province in 
Onslow County, North Carolina, approximately 45 miles south of New Bern and 47 miles north of 
Wilmington. The facility covers approximately 236 square miles. The military reservation is bisected by 

A 
the New River, which flows in a southeasterly direction and forms a large estuary before entering the 
Atlantic Ocean. The eastern border of MCB, Camp Lejeune is the Atlantic shoreline. The western and 
northwestern boundaries are US Route 17 and State Route 24, respectively. The City of Jacksonville, North 
Carolina, borders MCB, Camp Lejeune to the north. 

Operable Unit No. 9 is located in the Courthouse Bay area of MCB, Camp Lejeune, south of Hadnot Point, 
on the eastern shore of the New River. Site 65, the Engineer Area Dump, is a primarily wooded area located 
immediately west and north of the Marine Corps Engineer School which occupies property between Site 65 
and Courthouse Bay north of the site is NC Route 72. The eastern edge of Site 65 is bordered by a several 
acre parcel used by the Engineer School to conduct heavy equipment training activities. To the east of the 
heavy equipment training area are two small ponds. Portions of the area surrounding the ponds are marshy. 

Site 65 reportedly operated from 1952 to 1972. Two separate disposal areas have been reported including: 
(1) a battery acid disposal area; and, (2) a liquids disposal area. There are no historical maps or figures 
which depict the location of the disposal areas, and neither area is currently discernible due to heavy 
overgrowth. Aerial photographs, dating from 1956 through 1993, are available at the base Forestry Division 
and through the United States Department of Agriculture Aerial Photography Field Office. The photos 
through 1983 depict disturbed areas east of the Engineer School which represent perhaps the best available 
means for approximately locating the site. In addition, Camp Lejeune base maps, available via Computer- 
Aided Design Drafting, indicate the location of a bum area which was identified as part of Site 65.under the 
Initial Assessment Study (IAS) by Water and Air Research (WAR, 1983). Like the disposal area, the 
location of the bum area is not currently discernible from the surrounding landscape. 
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Previous Investigations 

The following is a summary of the previous investigations performed at Site 65. 

Initial Assessment Stu@ 

MCB, Camp Lejeune was placed in the National Priority List (NPL) on October 4, 1989 after the IAS in 
1983 identified 76 potentially contaminated sites at the base (Water and Air Resources, 1983). Site 65 was 
mentioned in the report as a site which did not warrant further investigation. Sampling and analysis of 
environmental media was not conducted during the IAS. The IAS did not indicate that hazardous wastes 
were disposed of at Site 65, 

Site Inspection 

NUS Corporation prepared Site Inspection (SI) Project Plans in the spring of 199 1 (NUS, May 199 1). This 
report identified both petroleum, oil, and lubricant wastes and batteries as having been disposed of at Site 
65. The basis upon which it was concluded that battery disposal occurred at Site 65 is unknown. Baker 
conducted an SI at Site 65 in July and August, 1991, and published the Final Site Inspection Report on 
January 3 1, 1994. The objectives of the SI were to: (1) determine whether there was a release or potential 
release of hazardous substances and the nature of the associated threats; (2) preliminarily assess the extent 
of contamination and the volume/type of wastes at, the site; and, (3) determine if further action or 
investigations are required. 

Groundwater samples collected from the three shallow monitoring wells all exhibited elevated metal 
concentrations (e.g., arsenic, beryllium, chromium, copper, lead and manganese) above either North Carolina 
groundwater regulatory levels and/or federal primary/secondary drinking water standards. Organic 
contaminants in groundwater were limited to one detection of a pesticide below regulatory levels. Low 
levels of polynuclear aromatic hydrocarbons (PAHs) were detected in two of the eight surface soil samples. 
Various pesticides were also detected in three of the eight surface soil samples and one subsurface soil 
sample. Aroclor-1254, a polychiorinated biphenyl (PCB), was detected in one subsurface soil sample 
(65SB0212) at 230 pg/kg. 

Federal surface water standards were exceeded for lead, copper, and iron, while barium and chromium 
exceeded state surface water standards. Sediment samples collected from the ponds exhibited low levels of 
phenolic constituents (76 @kg of phenol and 930 pg/kg of 4-methylphenol). Sediment screening values 
for the protection of biota were exceeded in the marsh sample for copper, lead, zinc, and pesticides dichloro- 
diphenyl-dichloroethane (4,4’-DDD) and dichloro-diphenyl-dichloroethylene (4,4’-DDE). 

The SI recommended that: (1) a Remedial Investigation/Feasibility Study be conducted to provide data for 
the evaluation of the nature and extent of soil and groundwater contamination, and a baseline human health 
and ecological risk assessment; (2) historical aerial photographs be obtained to determine the locations where 
disposal activities occurred; (3) background and upgradient shallow groundwater quality be assessed to better 
determine whether inorganic contamination of the shallow aquifer is due to disposal operations; and (4) 
groundwater quality in the deeper portions of the shallow aquifer as well as the Castle Hayne be assessed 
including the possible influence of the supply wells on groundwater flow. 
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f=- Studv Area Investbation 

The RI field program at Site 65 consisted of: a soil investigation; a groundwater investigation; surface water 
and sediment investigations; an ecological investigation; a site survey; and investigation derived waste 
(IDW) handling. The RI field activities conducted were initiated April 3 and concluded May 25, 1995. 
Additional work (IDW management, surveying, and groundwater elevation measurements) was conducted 
between May 26 and August 21, 1995. All field activities were performed in accordance with the Field 
Sampling and Analysis Plan (FSAP) (Baker, 1995), and USEPA Region IV Standard Operating Procedures. 

Soil Investigation 

A soil investigation was conducted at Site 65 to assess the nature and extent of previously detected 
contamination and to assess human health, ecological, and environmental risk associated with contact, 
inhalation and possible ingestion of surface and subsurface soil particles. The soil investigation included 
soil borings and test pit excavation. 

Baker supervised the advancement of 14 soil borings for the purpose of sample collection, geologic 
identification and description, and monitoring well installation. One surface soil sample was collected from 
each boring/well cluster location, a total of 13, from zero to 12 inches below the ground surface. A total of 
13 subsurface soil samples were also taken, each from immediately above the soil/groundwater interface. 
Drilling and soil boring sampling activities at the site were initiated on April 4, 1995, and were completed 
on April 20, 1995. All drilling was performed using a truck-mounted drill rig supplied and operated by 
Parrott Wolff, Inc. 

As part of the soil investigation, Baker conducted an exploratory test pit investigation at Site 65 to determine 
the presence and nature of buried material in the debris piles at the southwestern portion of the site. 
Observations of waste disposal such as fill material, debris or depressions were used in locating the test pit 
excavations. Six test pits were excavated, and one subsurface soil sample was taken from each pit. 

The analytical program initiated for the soil investigation at Site 65 focused on the suspected contaminants 
of concern which were based on previous disposal practices, site activities and findings of previous 
investigations. In general, soils at the site, including quality assurance/quality control (QA/QC) samples, 
were analyzed for Target Compound List (TCL) organic compounds and Target Analyte List (TAL) metals. 
In addition, a single soil sample was submitted for engineering parameters analyses. For a complete 
summary of soil samples taken during the RI, refer to Appendix B. 

Groundwater Investigation 

The groundwater investigation at the Site 65 consisted of several activities including construction of shallow 
and deep monitoring wells, well development, groundwater sampling, static water measurement and aquifer 
testing. The investigation was designed to confirm the presence or absence of shallow and deep groundwater 
contamination, evaluate the horizontal and vertical extent of potentially impacted groundwater, and evaluate 
the shallow and deep groundwater flow patterns in the area. 

Seven of the soil borings advanced as part of the soil investigation were drilled to be converted into 
groundwater monitoring wells. Four Type II shallow monitoring wells were installed and three Type III deep 
monitoring wells. Two well clusters, one shallow and one deep groundwater monitoring well, were 
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established, two by setting deep wells next to existing shallow wells (65-DWOl and 65-DW02) and one as 
an upgradient, background well cluster (65-MW04 and 65-DW04). 

- 

The remaining three shallow monitoring wells (6%MW05,65-MW06, and 65-MW07) were spaced across 
the study area. After being properly developed, a single round of groundwater samples was collected from 
each of the seven newly installed wells and the three existing wells to confirm the presence or absence of 
contamination in the surficial and Castle Hayne aquifers. 

Three rounds of water levels were collected at Site 65 on April 20,23, and August 21, 1995 to establish 
shallow groundwater flow in the Engineer Area Dump region. Measurements were collected within a four- 
hour time period during each event. Hydraulic conductivity testing was conducted on three shallow wells 
at Site 65 to evaluate shallow groundwater flow characteristics. Monitoring wells 65-MW04,65-MW05 and 
65-MW07 were tested on May 22 and 23, 1995. 

Ten groundwater samples, plus QA/QC samples, were analyzed for TCL organics, and TAL metals. In 
addition, one sample was collected for the analysis of engineering parameters. For a complete summary of 
groundwater samples taken during the RI, refer to Appendix B. 

Surface Water/Sediment Investigation 

A surface water and sediment investigation was performed in Courthouse Bay Pond and Powerline Pond to 
assess possible impacts from Site 65 and to assist in human health and ecological RAs. A single sample 
location was established in each pond. Sample 65SW/SD-04 was collected from the middle of Courthouse 
Bay Pond and Sample 65SW/SD-05 was collected from the eastern portion of Powerline Pond. Two 
additional sample locations in the marshy area near the ponds were not sampled due to the particularly dry 
season and lack of surface water. 

._ 

Surface water/sediment samples were analyzed for TCL organics, TAL metals and total organic carbon 
(TOC). In addition, the zero- to six-inch sample for each location was analyzed for TOC and particle-size 
distribution. A complete summary of the sample numbers and analytical parameters is provided in 
Appendix B. 

Ecological Investigation 

Baker conducted an ecological investigation at Site 65 to provide data to support the ecological RA. 
Biological samples collected as part of this investigation included fish and benthic macroinvertebrates from 
Courthouse Bay Pond and Powerline Pond. The samples were collected to obtain population statistics for 
fish and benthic macroinvertebrates and to obtain fish tissue samples for chemical analysis. A total of nine 
fish samples were collected; four fillet samples and five whole-body samples. One benthic 
macroinvertebrate sample was taken from each pond. 

Whole-body and fillet samples were collected from the fish and analyzed for TCL organics and TAL metals. 
The samples were prepared in accordance with USEPA Region IV protocols by the laboratory. Refer to 
Appendix B for a complete summary of the sample numbers and analytical parameters. The benthic 
macroinvertebrate samples were analyzed for species density in individuals per square meter. 
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.- Physical Characteristics of the Study Area 

The physical characteristics of Site 65 were evaluated during all phases of the RI. These characteristics 
include: surface features, climatology and meteorology, hydrology, geology, soils, hydrogeology, land 
usage, ecology, and the water supply for the area. The site specific information was obtained from the RI 
field activities. Information regarding regional characteristics was taken from available literature pertaining 
to MCB, Camp Lejeune. 

Topography and Surface Features 

The topography of Site 65 is gently pitched to the southeast. The site has numerous areas where the natural 
topography has been modified by the removal and redistribution of earth materials (i.e., training exercises) 
or by past dumping practices. A 4.5-percent grade exists between monitoring wells 65DW-04 (located near 
the ponds east of the site) and 65DW-02 (located on the southeastern edge of the site). Infiltration is high 
at the site due to the lack of man-made drainage ditches and impervious surfaces such as paved roads, 
parking lots or buildings. 

Surface Water Hydrology 

Due to the sandy surface soils at Site 65, there is relatively little stormwater runoff. The limited surface 
water runoff tends to drain radially to the east, south, and west, away from the site or collect in local surface 
depressions. 

The ponds located east of Site 65 have not been classified by NC DEHNR. The ponds are freshwater ponds 
not used for consumptive purposes, and are not used for primary recreation. They were, therefore, assigned 
a Class C classification. This classification is reserved for freshwater bodies in which aquatic life 
propagation and survival, fishing, wildlife, secondary recreation and agricultural uses may occur. During 
the wet seasons, a marshy area exists near these two ponds. 

Geology 

Soil conditions are generally uniform throughout the study area. In general, the shallow soils consist of 
unconsolidated deposits of sand and silty sand. These soils represent the Quaternary age “undifferentiated” 
deposits which overlay the River Bend Formation. Sands are primarily very fine to fine grained and contain 
varied amounts of silt and clay. Underlying these soils is a loose to medium dense, greenish gray, fine sand 
containing little clay (approximately lo-35%) and trace silt. This soil unit constitutes the Belgrade 
Formation in the semi-confining unit separating the Quaternary sediments from the Castle Hayne aquifer. 
The semi-confining unit appears to be approximately 7.5 to 15 feet thick, generally thickening toward the 
north. Beneath this unit resides the River Bend Formation. Borings were only advanced 10 to 15 feet into 
this formation during the RI, therefore providing limited knowledge of specific details regarding the 
condition of the River Bend beneath the study area. The upper portion of the River Bend was described as 
a partially cemented, gray, fine sand with some shell fragment and limestone fragments encountered 
periodically. 
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Hydrogeology ,---- 

Hydrogeologic characteristics in the vicinity of the site were evaluated by reviewing existing information 
and installing a network of shallow and deep monitoring wells. Groundwater was encountered at varying 
depths during the drilling program. This variation is primarily attributed to topographical changes. In 
general, the groundwater was encountered between 7.5 and 11 bgs feet during field activities performed at 
the site. 

Three rounds of groundwater level measurements were obtained on April 20,23 and August 21, 1995, from 
the shallow and deep monitoring wells within the study area. Using the data from August 21, 1995, shallow 
groundwater flow patterns were evaluated. The data indicates that the groundwater ff ow is toward the south- 
southwest, with an average gradient of 9.7 x 10” ft/ft. The southwestern portion of the site has a steeper 
gradient (an average of 1.2 x lO-* ft/ft) than the rest of the site (an average of 8.2 x lo5 ft/ft). Hydraulic 
conductivity tests were performed at the site on May 22, 1995. The average conductivity for the surticial 
aquifer is 0.722 ft/day (2.55 x 1 o-4 cm/set). 

Groundwater elevations and flow patterns for the upper portion of the Castle Hayne aquifer were also 
evaluated. Given the limited number of points, groundwater flow direction and gradient is estimated to flow 
in a southern to southwestern direction with a gradient of 2.3 x lOa to 2.7 x lOa Wt. 

Water Supply 

Potable water for MCB, Camp Lejeune is supplied entirely by groundwater. All of the water supply wells 
utilize the Castle Hayne aquifer. Five active wells are located within a one-mile radius of Site 65. 
Production well BB44 is located approximately 1,200 feet west of the site. The total depth of this well is 
62 feet bgs and is screened from 32 to 62 feet bgs. This well is suspected to have been impacted by surficial 
groundwater infiltration due to its relatively shallow screen. 

Ecological Characteristics 

During May 15 to 24, 1995, Baker conducted a qualitative habitat evaluation of the terrestrial environment 
at Site 65. The site and surrounding areas are dominated by a mixed forest composed of pine and deciduous 
trees. Cleared, sandy areas are located to the south and southeast of the site. Buildings, mowed grass, and 
paved surfaces are located to the west, and an earth moving training area is located east of Site 65. Mixed 
forest extends across Site 65, and is interspersed around the aforementioned zones. The following four 
habitat types are present at Site 65: forested areas, two separate wetland areas, and a low-lying drainage 
area. 

The nature and extent of contamination at Site 65 was determined based on the analytical results of the 
surface soil, subsurface soil, test pits, groundwater, surface water, sediment, and fish sampling performed. 
A summary of site contamination, by media, is provided in Table 4-3. The Data Frequency Summaries for 
all media at Site 65 are presented in Appendix 0. 
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A total of 13 surface soil samples were collected from various locations across Site 65. Six of the samples 
were collected near the waste piles and burn area. The remaining samples were collected from other 
locations potentially impacted by historical activities at the site. 

Six volatile organic compounds (VOCs) were detected in the surface soil samples, although four of the 
compounds were determined to be laboratory contaminants. The two remaining VOCs detected at low levels 
in surface soils were ethylbenzene and total xylenes. The concentrations of these compounds do not indicate 
a specific source, but may have originated from vehicles and heavy equipment passing through the site. 

A total of 19 semivolatile organic compounds (SVOCs) were detected in surface soils. SOVCs were detected 
in 12 of 13 surface soil samples. The most widespread compound was bis(Zethylhexy1) phthalate which was 
detected at nine locations, with a maximum concentration of 875 pg/kg. This phthalate is a common 
plasticizer in rubber and plastic products, such as tires. All of the sample locations with estimated 
concentrations of these phthalates are near roads or equipment training areas. Polynuclear aromatic 
hydrocarbon (PAH) constituents were detected in three samples, all near existing or previously existing 
debris piles. The suspected source of the PAH contamination is the debris and historic burning at the site. 
The highest PAH concentrations were found in Sample 65DWOl-00, the sample location closest to the 
former burn area. Di-n-butyl phthalate was detected at two locations near the waste piles, with a maximum 
concentration of 3905 pg/kg. A specific source for this contaminant cannot be identified. 

Pesticides were detected in all areas of the site. The levels detected in the samples are similar to base-wide 
concentrations from the historical use of pesticides at Camp Lejeune. PCB compound Aroclor 1260 was 
detected in one location near the burn area and the southernmost debris piles. The compound was detected 
in sample 65-DWOl-00 at a concentration of 525 pg/kg. Historical records do not indicate the disposal of 
PCBs; however, PCBs were detected in a subsurface soil sample collected from soil boring 65SB-02 during 
the SI conducted in 1991 (Baker, 1994). The detection of PCBs within the vicinity of the debris piles 
indicates that some product containing PCBs may have been spilled or disposed at the site. 

Surface soil sample analytical results for TAL metals were compared to a screening level of two times 
average background concentrations as listed in Appendix L. Seven of 13 sample locations exceeded two 
times average base background for one or more elements. The contamination was observed in the heavy 
equipment training area and the southernmost debris pile. The distribution of the metals indicate that the 
contamination may be the result of rusting metal debris disposed at the site and the heavy equipment used 
for training. 

Subsurface Soil 

A total of 13 subsurface soil samples were collected from the same locations within Site 65 as the surface 
soil samples. 

Five VOCs were detected in the subsurface soil samples, although four of the contaminants were determined 
to be laboratory contaminants. Xylene was the only remaining VOC detected in subsurface soils and it was 
detected at five locations with a maximum concentration of 3 J pg/kg. Xylenes are a constituent of petroleum 
products which may have been deposited by heavy equipment. 
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Sixteen SVOCs were detected in the subsurface soils at 11 locations. The most widespread compound was 
bis(Zethylhexy1) phthalate which was detected at all 11 locations, with a maximum concentration of 
370 &kg. The source of this contaminant is assumed to be the same as for detections in surface soil 
although this compound is also commonly a laboratory and field contaminant. Di-n-butyl phthalate was 
detected at the same two locations as it was detected in the surface soils with the maximum concentration 
at 3405 pg/kg. The remaining 14 SVOCs, all PAH constituents, were detected at 65SB-06 at a depth of three 
to five feet. The total PAH concentration was 1,635 pg/kg. Twelve of the 16 SVOCs detected in subsurface 
sample 65SB-06 were also present in the surface soil sample for this location. 

- 

Pesticide results for subsurface soil samples inchrded detections at four of 13 locations. Detections mainly 
occurred in areas where the soils have been either disturbed by excavation or disposal. The occurrence of 
pesticide contamination may be attributed to the historical use of pesticides at MCB, Camp Lejeune. PCBs 
were not detected in the subsurface soil samples collected during the field investigation. 

Nine of 13 subsurface soil sample locations exceeded two times the average base background for one or 
more metals. The majority of the metal contamination occurred in either the heavy equipment training area 
or the debris piles. The suspected source of contamination is rusting metal. 

Test Pits 

A total of six subsurface soil samples were cohected from test pits near the waste piles and burn area. 

Three VOCs were detected in the soil samples from the test pits, although all of the compounds were 
detected in the QA/QC blanks and determined to be laboratory contaminants. Fifteen SVOCs were detected 
in the subsurface soil samples from six test pit locations. The most widespread compound was di-n-butyl 
phthalate which was detected at a11 six test pit locations at a maximum concentration of 280 ug/kg. 
Bis(2-ethylhexyl) phthalate was detected at four test-pit locations. The remaining 13 SVOCs were all 
detected at 65TP-07 at a depth of 10 feet. All of these compounds are PAHs with a total concentration of 
1,873 Peg. 

,_ 

Pesticide results for subsurface test-pit soil samples included detections at four of six locations. All six test 
pit sample locations exceeded two times the average base background for two or more elements. The 
suspected source of the metal contamination is the rusting debris disposed of in these piles. 

Groundwater 

One round of groundwater samples was collected from the three existing and seven newly installed 
monitoring wells at Site 65. 

Carbon disulfide was the only VOC detected in the groundwater samples that was not detected in any of the 
blank samples collected during the RI. It was detected in one upgradient sample location at a concentration 
of 5J pg/L. The SVOC naphthalene was detected in one sample collected at the site at an estimated 
concentration of 35 pg/L. As with the detection of carbon disulfide, naphthalene was detected in an 
upgradient location and is suspected to have originated from an off-site source. Groundwater samples 
collected from the monitoring wells contained no detectable concentrations of pesticides or PCBs. 
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Metal concentrations were, on average, one or two orders of magnitude below the base background levels 
for groundwater (Baker, 1994). Only two of the elements were detected at concentrations that exceed the 
state and/or federal standards. Iron concentrations in five samples exceeded the North Carolina Water 
Quality Standards O‘JCWQS) of 0.3 mg/L (300 pg/L) with the highest detected level being 6,580 pg/L. 
Manganese values exceeded the NCWQS of 0.05 mg/L (50 pg/L) in six samples. The highest detected 
concentration was 186 pg/L. Neither iron nor manganese concentrations exceeded the federal Maximum 
Contaminant Level value in any of the samples collected at the site. 

Surface Water 

A total of two surface water samples were collected from Powerline Pond and Courthouse Bay Pond during 
the RI at Site 65. There were no organic compounds detected in surface water which were not attributable 
to laboratory contaminants. A total of 13 of the 23 TAL metals were detected in the surface water samples 
collected at the site. Aluminum, barium, copper, iron, lead, manganese, vanadium and zinc exceeded the 
lowest Surface Water Screening Value (SWSV). All of the detected element concentrations except iron 
exceeded the average reference station concentration established at Camp Lejeune. The only sources of 
recharge for the ponds are groundwater and stormwater runoff. Water evaporation and soil erosion are 
suspected causes of elevated metals in the ponds. 

Sediment 

A total of four sediment samples were collected from Courthouse Bay Pond and Powerline Pond during the 
field investigation at Site 65. Two VOCs not attributable to laboratory contaminants were detected in 
sediment samples. Carbon tetrachloride and tetrachloroethene were detected in two of four samples with 
maximum concentrations of I8 pg/L and 15J ug/L, respectively. The sources of these contaminants have 
not been determined. The detected levels do not exceed sediment screening values. Only a single SVOC, 
di-n-butylphthalate, was detected in the sediment samples in all four samples with a maximum concentration 
of 1,600J pg/L. This phthalate ester was detected in blank samples collected during the RI. However, the 
concentrations within the blanks were substantially lower than the results obtained from the sediment 
samples. Only one sample contained concentrations of di-n-butylphthalate that exceeded the Lower Effects 
Range criteria. 

Pesticides were detected in all four sediment samples. Beta-BHC was detected in only one sample at a 
concentration of 8.3NJ pg/L and 4,4’-DDD and 4,4’-DDE were detected in two samples with maximum 
concentrations 845 pg/L and 19NJ &I+ respectively. All of these compounds exceeded the lowest SSV and 
the average reference concentration. These concentrations are similar to the concentrations detected in the 
surface soils across the site. 

Thirteen of 23 TAL metals were detected in the sediment samples collected during the field investigation. 
Copper, lead and zinc were detected at a concentration exceeding the lowest SSV only one time; however, 
all of the elements exceeded the average reference concentration at least one time. The elemental 
contamination detected in the sediments of the two ponds is suspected to be the result of precipitation of the 
metals contained within the surface water as evaporation occurs. In addition, the surrounding soils may 
contribute to the sediments via erosion, especially considering the turbidity of Courthouse Bay Pond, thus 
increasing the contamination within the sediments. 
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A total of nine fish samples were collected from the two ponds located east of the site. Four samples were 
collected for fillet analysis and five for whole-body analysis. 

The only organics detected in the fillet samples were acetone and 4,4’-DDD. Acetone was detected in two 
samples with a maximum concentration of 7,900 pg/kg. 4,4’-DDD was detected in one sample at a 
concentration of 5.75 pg/kg. Twelve of the 23 TAL metals were detected in the fish fillet samples collected 
during the RI. Alwninum, barium, calcium, copper, magnesium, manganese, mercury, potassium, selenium, 
sodium, thallium, and zinc were the detected inorganic elements. 

Four VOCs were detected in the whole-body samples collected during the field investigation, which are 
probably attributed to laboratory conditions. There were no SVOCs detected in the samples; but there were 
two pesticides detected. 4,4’-DDE was detected in a single sample at a concentration of 15J &kg; 4,4’-DDD 
was detected twice with a maximum concentration of 405 pg/kg. No PCBs were detected in any of the 
whole-body samples. Seventeen of the 23 TAL metals were detected in the whole-body samples. The 
elements detected were aluminum, antimony, arsenic, barium, beryllium, calcium, copper, iron, lead, 
magnesium, manganese, mercury, potassium, selenium, sodium, thallium, and zinc. Mercury contamination 
is not related to Site 65 or the local environment. Other potential sources for mercury in fish could be that 
these fish may be transported to these ponds or that bioaccumulation is occurring through a food chain. 

Baseline Risk Assessment 

The baseline risk assessment (BRA) evaluates environmental media at Site 65, in terms of human health 
risks, current and future, due to contaminants of potential concern (COPCs). The BRA process examines 
the data generated during the sampling and analytical phase of the RI and identifies COPCs with respect to 
the geographic, demographic, physical, and biologic characteristics of the study area for each media. COPCs 
for Site 65 were selected according to the USEPA’s Risk Assessment Guidance for Superfund (USEPA, 
1989a). A list of these COPCs is presented in Table 6-10. 

___ 

Potential receptors at Site 65 include future residential children and adults, current military personnel 
(trainees and recreational users), fisherman (adult and child), and future construction workers. Total site 
Incremental Cancer Risk (ICR) and Hazard Index (HI) per receptor group is estimated by summing the ICRs 
and HIS for each specific exposure pathway likely to affect the given receptor. 

The total site ICR and HI values associated with current and future receptors at Site 65 are presented in 
Table ES-l. All incremental lifetime cancer risk estimates for the five receptor groups were between 
8.2E-09 and 2.8E-06, thus all cancer risks are either insignificant or within the acceptable USEPA range of 
1 .OE-06 to 1 .OE-04. The HI value for a young child consuming fish exceeded the reference value of 1 .O 
primarily due to mercury in fish tissue. The remaining estimated HIS for noncarcinogens were all less than 
0.47. 
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TABLE ES-l 

TOTAL SITE RISK 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CT04312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Receptors I* 

I Current Military Personnel 7.3E-07 

I I 

0.06 
- Trainee (100) (100) 

I Current Military Personnel 3SE-07 

I I 

co.01 
- Recreational User (100) (100) 

I Future Child Resident 

Future Adult Resident 

Future Construction 
Worker 

Fisherman - 
Child Receptor 

Fisherman - 
Adult Recentor 

2.8E-06 -=o.o 1 
(99.7) (<l) 

1.3E-07 0.08 
W) (100) 
NA NA 

NA NA 

NA 1 NA 1 NA 1 NA 1 NA 1 NA 7.3E-07 

NA ) NA 1 NA 1 NA 1 NA 1 NA 3 SE-07 co.01 

-- 8.2E-09 0.36 NA NA 
(<1) (78) 

-- 0.04 9.5E-09 0.06 NA NA 
(40) (<l) (60) 

3.7E-06 0.47 

2.8E-06 0.1 

NA NA NA NA NA NA 1.3E-07 0.08 

Notes: 

ICR = Incremental Lifetime Cancer Risk 
= 

tJ’ = 
Hazard Index 
Approximate percent contribution to the total ICR or HI values 

Total = Soil + Groundwater + Surface Water/Sediment + Fish Tissue 
NA = Not Applicable 
-3 =; No carcinogenic COPCs selected 

Tot 

ICR 

8.2E-09 

1 

HI 

0.06 

1.7 

0.33 



EcoloPical Risk Assessment 

The objective of the environmental risk assessment (ERA) was to evaluate if past reported disposal practices 
at Site 65 are potentially adversely impacting the aquatic and terrestrial communities on, or adjacent to, the 
site. 

Aquatic Ecosystem 

Based on the results of the field investigation and the ERA evaluation, a change in the structure of the 
benthic macroinvertebrate communities and/or a potential reduction of an aquatic receptor population or 
subpopulation may be attributable to contaminants detected in the surface water and/or sediment, although 
none of these contaminants are thought to be site-related. The low number of species and benthic 
macroinvertebrates in Courthouse Bay Pond most likely is due to the low dissolved oxygen concentration 
(2.0 ppm) and suspended solids in the pond. Since one benthic macroinvertebrate species collected in 
Powerline Pond is indicative of excellent water quality, and another is indicative of good to fair water 
quality, the benthic macroinvertebrate population in this pond does not appear to be adversely impacted. The 
decreased fish population in Courthouse Bay Pond also is most likely due to the high suspended solids 
concentration in this pond. 

Overall, there is a moderate potential risk to aquatic life in Courthouse Bay Pond, with most of the risk 
associated with the non-site-related suspended solids in the surface water. There is only a slight risk to 
aquatic life in Powerline Pond due to pesticide contamination. Based on the ERA, no further investigations 
are deemed necessary. However, it is recommended that controls be established to prevent runoff from the 
heavy equipment training area to Courthouse Bay Pond. 

Terrestrial Ecosystem 

The ERA concluded that some potential impacts to soil invertebrates and plants may occur as a result of site- 
related contaminants in surface soil. It should be noted that there is much uncertainty in the surface soil 
screening values. A potential decrease in the terrestrial vertebrate population from site-related contaminants 
is not expected based on the terrestrial intake model. 

Conclusions 

Overall, the conclusion of the Site 65 RI is that there are no releases of hazardous substances from the waste 
disposal areas that result in a risk to human health or the environment. Based upon the conclusions of the 
RI, Baker recommends no further studies at this site, including no Feasibility Study. Although a “no action” 
Feasibility Study could be performed, there is no benefit to the environment or the administrative process. 

The next step in the administrative process appears to be a proposed plan describing the no action alternative 
for review and concurrence by the Department of the Navy, United States Environmental Protection Agency, 
and North Carolina Department of Environment, Health and Natural Resources. 
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1.0 INTRODUCTION 

Marine Corps Base (MCB), Camp Lejeune was placed on the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) National Priorities List (NPL) on October 4, 
1989 (54 Federal Register 41015, October 4, 1989). Subsequent to this listing, the United States 
Environmental Protection Agency (USEPA) Region IV, the North Carolina Department of the 
Environment, Health and Natural Resources (NC DEHNR), and the United States Department of the 
Navy (DON) entered into a Federal Facilities Agreement (FFA) for MCB, Camp Lejeune. The 
primary purpose of the FFA is to ensure that environmental impacts associated with past and present 
activities at MCB, Camp Lejeune are thoroughly investigated and appropriate CERCLA 
response/Resource Conservation and Recovery Act (RCRA) corrective action alternatives are 
developed and implemented as necessary to protect the public health, welfare, and the environment 
(FFA, 1989). 

The Fiscal Year 1995 Site Management Plan for MCB, Camp Lejeune, a primary document 
referenced in the FFA, identifies 27 sites that require Remedial Investigation/Feasibility Study 
(RI/FS) activities. Six additional sites have been identified since the distribution of the Site 
Management PIan, bringing the total number of sites to 33. These 33 sites have been divided into 
17 operable units to simplify proceeding with RI@S activities. Operable Unit (OU) No. 9, 
comprised of Sites 65 and 73, is the general focus of this report. This report specifically addresses 
Site 65 and a separate RI report addresses Site 73. Figures l-1 and l-2 depict MCB, Camp Lejeune 
and the location of Site 65. (Note that tables and figures are provided at the back of each section.) 

The purpose of the RI is to evaluate the nature and extent of the threat to public health and the 
environment caused by the release or threatened release of hazardous substances, pollutants, or 
contaminants (USEPA, 1988). The RI at Site 65 was conducted through the sampling of several 
media (surficial and subsurface soil, groundwater, sediment, surface water, and benthic and aquatic 
species), evaluating the resultant analytical data, and performing a human health risk assessment 
(R4) and ecological RA. Furthermore, the RI report provides information to support a Feasibility 
Study (FS) and Record of Decision (ROD) for a final remedial action. 

This RI Report was prepared by Baker Environmental, Inc. (Baker) for submittal to the Naval 
Facilities Engineering Command, Atlantic Division (LANTDIV); MCB, Camp Lejeune 
Environmental Management Division (EMD); USEPA Region IV; NC DEHNR; and the Navy 
Environmental Health Center (NEHC), for their review. 

The following subsections describe the characteristics and history of Site 65. In addition, 
Section 1.1 provides an overview of the RI Report Organization. 

1.1 ReDort th?zanization 

Volume I of this RI report for Site 65 is comprised of text, tables, and figures separated into the 
following sections: 

1.0 Introduction (includes OU and site descriptions, and site histories) 
2.0 Study Area Investigation 
3.0 Physical Characteristics of the Study Area 
4.0 Nature and Extent of Contamination 
5.0 Contaminant Fate and Transport 
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6.0 Baseline Risk Assessment 
7.0 Ecological Risk Assessment 
8.0 Conclusions and Recommendations 

-. 

The appendices that complete this RI report for Site 65 are contained in Volume I and Volume II. 
The appendices provide field investigation data, sampling data, statistical data, reference data, and 
risk assessment models, calculations and data. 

1.2 (herable Unit Descrintion 

Operable units are formed as an incremental step toward addressing individual site concerns and to 
simplify the specific problems associated with a site or a group of sites. The total number of sites 
under the Installation Restoration Program (IRP) at MCB, Camp Lejeune is 33, which have been 
grouped into 17 operable units. Site 65 is one of two sites within OU No. 9, both located in close 
proximity to each other. OU No. 9 includes the Amphibious Vehicle Maintenance Area (formerly 
known as Courthouse Bay Liquids Disposal Area) - Site 73, between Courthouse Bay and Sneads 
Ferry Road, and the Engineer Area Dump (Site 65) which is approximately one mile east/southeast 
of Site 73. Courthouse Bay is located south of Hadnot Point, on the eastern shore of the New River. 
The area is accessible via Marine’s Road and North Carolina Route 172. Courthouse Bay was 
selected for the Engineers’ School and the 2nd Amphibious Tractor (AMTRAC) Battalion because 
of its protected natural harbor with direct water access. 

The 255 acres of development at Courthouse Bay are distributed on the northwest and southeast 
sides of the bay itself, with major land uses in three clusters on the southeastern side. Training 
facilities, which account for the largest single land use, cover about 73 acres of land. Classroom 
training facilities and supply and storage buildings for heavy equipment are located in two irregular 
areas on the southeastern side of the bay, while personnel support, administration, medical facilities, 
and some supply buildings overlook the New River. Two clusters of troop housing facilities exist 
at Courthouse Bay. One overlooks the New River, while the other is on the western edge of the bay. 
Nine family housing quarters are sited along the New River on a peninsula of land which forms the 
entrance to the bay. Large land areas for heavy equipment training are located further to the 
southeast and are used by the Engineers’ School (Site 65). An area of maintenance and supply 
buildings located on the northwestern side of the bay are solely used by the 2nd AMTRAC Battalion 
for maintenance and storage of large vehicles (Site 73). The area includes a wharf along the bay and 
a boat ramp. 

1.3 Site DescriDtion and Histoq 

Site 65 is a primarily wooded area located immediately west and north of the Marine Corps Engineer 
School which occupies property between Site 65 and Courthouse Bay. The school is used for 
maintenance, storage, and operator training of amphibious vehicles and heavy construction 
equipment. The school also utilizes a several acre parcel located just east of Site 65 to conduct 
heavy equipment training activities. 

Site 65 is situated in a topographically high area that is gently pitched to the south-southeast with 
an average elevation of about 40 feet above mean sea level (msl). Due to the sandy surface soils, 
there is relatively little storm water runoff. The limited surface water runoff tends to drain radially 
to the east, south, and west, away from the site or collect in local surface depressions. Immediately ____ 
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east of Site 65 is the equipment training area which occupies the area between Site 65 and two small 
ponds located to the southeast. Portions of the area surrounding the ponds are marshy. 

Site 65 reportedly operated from 1952 to 1972. Two separate disposal areas have been reported 
including: (1) a battery acid disposal area; and, (2) a liquids disposal area. There are no historical 
maps or figures which depict the location of the disposal areas, and neither area is currently 
discernible due to heavy overgrowth. Aerial photographs, dating from 1956 through 1993, are 
available at the base Forestry Division and through the United States Department of Agriculture 
(USDA) Aerial Photography Field Office. Enlargements of four of these photographs have been 
included as Figures 1-3 through l-6, for the years 1956, 1970, 1983, and 1993. The photos up 
through 1983 depict disturbed areas east of the Engineer School which represent perhaps the best 
available means for approximately locating the site. In addition, Camp Lejeune base maps, available 
via Computer-Aided Design Drafting (CADD), indicate the location of a burn area which was 
identified as part of Site 65 under the Initial Assessment Study (IAS) by Water and Air Research 
(WAR, 1983). Like the disposal area, the location of the bum area is not currently discernible from 
the surrounding landscape. Beginning in 1970, nearly the full extent of the current heavy equipment 
training area appears disturbed. 

The types of liquids which were reportedly disposed at Site 65 include petroleum, oil, and lubricant 
products (POL). The IAS did not indicate that hazardous wastes were disposed at Site 65. Site 
Inspection (SI) Project Plans prepared by NUS Corporation (NUS, May 1991) identify both POL 
wastes and batteries as having been disposed at Site 65; however, the basis for the inclusion of 
batteries is not known since no other background report or document references the disposal of 
batteries at this site. 

1.4 Summarv of Previous Investigations 

As indicted previously, Site 65 is mentioned in the IAS Report (WAR, 1983) as a site not requiring 
further confirmation. However, a decision to perform an SI was subsequently made by the DON in 
1991. 

On January 3 1,1994, Baker published the results of the Final Site Inspection that was conducted for 
Site 65 in July and August, 1991. The objectives of the SI were to: (1) determine whether there was 
a release or potential release of hazardous substances and the nature of the associated threats; 
(2) preliminarily assess the extent of contamination and the volume/type of wastes at the site; and, 
(3) determine if further action or investigations are required. 

Figure l-7 identifies the sample locations for activities conducted during the SI at Site 65. The 
activities included the installation of three shallow monitoring wells to approximately 20 feet bgs 
and the advancement of five, 15-foot deep soil borings. Soil samples were collected from each of 
the monitoring well borings and the soil borings. The wells were developed and subsequently 
sampled. Three surface water/sediment samples were also collected from the two on-site ponds and 
the adjacent marsh area. 

Each of the groundwater, soil, surface water and sediment samples were analyzed for Target 
Compound List (TCL) organics and the Target Analyte List (TAL) inorganics (Level IV data 
quality). Validation of all samples was in accordance with USEPA protocols. 
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Groundwater samples collected from the three monitoring wells all exhibited metal contaminants 
(e.g., arsenic, beryllium, chromium, copper, lead and manganese) above either North Carolina 
groundwater regulatory levels and/or federal primary/secondary drinking water standards. No 
organic contaminants were detected in the groundwater samples with the exception of dichloro- 
diphenyl-dichloroethane (4,4’-DDD at 0.53 pg/L) in well MW02. Low levels of polynuclear 
aromatic hydrocarbons (PAHs) were detected in two of the eight surface soil samples. The 
pesticides 4,4’-DDD, dichloro-diphenyl-dichloroethylene (4,4’-DDE) and dichloro-diphenyl- 
trichloroethane (4,4’-DDT) were detected in three of the eight surface soil samples at levels ranging 
from 18 to 72 pg/kg. One subsurface soil sample exhibited low levels of 4,4’-DDD (58 @kg). 
Aroclor-1254, a polychlorinated biphenyl (PCB), was also detected in one subsurface soil sample 
(65SBO212) at 230 ugikg. The distribution of organic contaminants found during the SI is presented 
in Figure l-8. 

-. 

Federal surface water standards were exceeded for lead, copper, and iron. Barium and chromium 
exceeded state surface water standards. One sediment sampled collected from the marsh was 
contaminated with low levels of 4,4’-DDD and 4,4’-DDE and elevated levels of metals. Sediment 
samples collected from the ponds exhibited low levels of phenolic constituents (76 l.&kg of phenol 
and 930 @kg of 4-methylphenol). Elevated metals, which were observed in the marsh sediment, 
were not observed in either pond. Sediment screening values for the protection of biota were also 
exceeded in the marsh sample for copper, Iead, zinc, 4,4’-DDD and 4,4’-DDE. The SI Report (Baker, 
1994) identifies the sediment sample locations and results. 

The SI recommended that: (1) a remedial investigation/feasibility study be conducted to provide 
data for the evaluation of the nature and extent of soil and groundwater contamination, and a 
baseline human heahh and ecological risk assessment; (2) historical aerial photographs be obtained 
to determine the locations where disposal activities occurred; (3) background and upgradient shallow 
groundwater quality be assessed to better determine whether inorganic contamination of the shallow 
aquifer is due to disposal operations; and (4) groundwater quality in the deeper portions of the 
shallow aquifer as well as the Castle Hayne be assessed including the possible influence of the 
supply wells on groundwater flow. 

_ 

Aerial photographs of the site from 1962 through 1989 were reviewed by Baker staff at the base 
Forestry Department. Five aerial photographs from 1956 through 1993 were also ordered from the 
USDA Aerial Photography Field Office. Particular observations were as follows: 

0 Aerial photographs from 1956 (see Figure l-3) and 1964 appear mostly unchanged. 
A large kidney-shaped disturbed training area and a smaller rounded disturbed 
training area to the east are visible in the general area where Site 65 was reportedly 
located. In the 1956 photograph, it appears as though there‘were four small ponds 
to the east of the site, but by 1962 backfilling of one pond seems to have begun. 

0 The aerial photograph from 1970 (see Figure l-4) depicts for the first time a 
disturbed area which nearly matches the limits of today’s equipment training area. 
Roadways to the area are not as obvious as in earlier views. The number of small 
ponds to the east of the site is down to two by 1970. The two southern and 
westernmost ponds appear to have been backfilled. The waste disposal area in 1970 
is located along the southern perimeter of the western heavy equipment area (see 
Figure l-9). ..? 
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l The aerial photograph from 1973 depicts a very distinctive “heavy equipment 
training area” (track marks are evident) that is slightly larger than the same area 
noted in the 1970 photograph. The kidney-shaped disturbed area to the west of the 
training area is beginning to recede in size. The kidney-shaped disturbed area 
continues to be visible up through 1983, but becomes more overgrown (see 
Figure l-5). 

0 In the most recent aerial photographs available, dated 1989 and 1993 (Figure l-6), 
the heavy equipment training area is clearly visible; however, the kidney-shaped 
disturbed area is indistinguishable. A mound of soil (containing debris based on 
visual reconnaissance) appears at the western corner of the training area. 

1.5 Data Limitations 

Upon review of available information, data limitations at Site 65 were identified. One of the most 
significant data limitations, although contamination was detected in some soils and groundwater 
samples, was that the extent of the contamination has not been adequately defined. In addition, data 
from other media (i.e., surface water, sediments, biota, etc.) was also required to support the Risk 
Assessment. Listed below are the various media from which additional data was needed: 

Surficial soil 
Subsurface soil 
Waste Piles 
Surficial groundwater 
Deeper Groundwater 
Surface Water 
Sediments 
Biota 

Specific data needs are listed below: 

0 Determine the physical and chemical characteristics of surface and subsurface soil 
within the boundaries of Site 65, in the area downgradient of Site 65, in the adjacent 
heavy equipment training area, and in an upgradient location. This data is needed 
to determine the nature and extent of contamination (if any) in soil and to support 
a human health and ecological risk assessment and evaluation of remedial 
alternatives. 

0 Determine the extent of PCB contamination in the vicinity of existing soil boring 
65SB02 where, during the SI, PCBs (230 @kg of Aroclor- 1254) were detected at 
12 to 14 feet bgs. 

0 Determine the physical composition and chemical characteristics of the various 
piles of earth and debris located within the Site 65 boundary. This data is needed 
to afford an evaluation of the debris piles as a potential source of contamination, to 
support a human health and ecological risk assessment, and evaluation of remedial 
alternatives. 
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Obtain surface water, sediment, fish and benthic samples from the surface water 
bodies (i.e., ponds, marsh, and intermittent stream) located east of the site. This 
data is needed primarily to support a human health and ecological risk assessment 
as well as to afford an evaluation of the presence or absence of contamination in 
these media. 

Obtain additional data regarding the presence or absence of contamination in 
shallow (i.e., at the water table surface) groundwater downgradient (south) of 
Site 65 and west of existing shallow monitoring well 65MW02. A shallow 
monitoring well in this area is needed to add confidence that the downgradient 
perimeter of Site 65 has been sufficiently investigated. 

Obtain shallow groundwater data from the area east of Site 65 and west of the 
surface ponds. This data is needed to evaluate the environmental impact of ongoing 
activities at the heavy equipment training area. If contamination is identified in the 
surface water bodies west of Site 65, this data will be used to evaluate whether the 
source is Site 65 or the heavy equipment training area. 

Obtain shallow groundwater data from an upgradient location to provide for a 
comparison to data obtained from other locations potentially impacted by Site 65. 

Determine the chemical characteristics of the groundwater zone situated below 
shallow (water table surface) groundwater at three locations across the site 
including near the center of the suspected Site 65 disposal area, and downgradient 
and upgradient of Site 65. This data is needed to confirm the presence or absence 
of the vertical migration of contaminants from the shallow zone to a deeper zone. 
Ideally the deeper zone to be investigated should correspond to the upper-most 
screened intervals of the nearest water supply wells. Data from this zone will also 
be used to support a human health risk assessment since supply water is drawn from 
this zone from nearby wells for human consumption. 

From these site-specific data needs, RI objectives were established to meet the data deficiencies for 
Site 65. RI objectives are presented in the following section. 

1.6 Remedial Investipation Obiectives 

The purpose of this section is to define the RI objectives aimed at characterizing releases of 
hazardous substances from past waste disposal activities at Site 65, assessing potential impacts to 
public health and environment, and providing feasible alternatives for consideration during 
preparation of the ROD. The RI objectives presented in this section have been identified through 
review and evaluation of existing background information and the previous investigation, assessment 
of potential risks to public health and environment, and consideration of feasible remediation 
technologies and alternatives. Table l-l presents both the RI objectives identified for Site 65 and 
the criteria necessary to meet those objectives. In addition, the table provides a general description 
of the study or investigation efforts required to obtain the necessary information. 
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TABLE l-l 

RI OBJECTIVES FOR OPERABLE UNIT NO. 9 
REMEDIAL INVESTIGATION STUDY, CTO-0312 

SITE 65 - ENGINEERING AREA DUMP 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Medium or 
Area of Concern RI/P3 Objective Criteria for Meeting Objective Proposed Investigation/Study 

1. Site 65 - Soil la. Assess the extent of soil Characterize contaminant levels in surface and Drill soil borings and obtain surface 
contamination in the former dump subsurface soils at the former dump area, the and subsurface soil samples 
area, the area near the ponds and the area near the ponds, and the heavy equipment 
area presently used for heavy training area 
equipment training. 

lb. Assess human health and ecological 
risks associated with exposure to 
surface soils at the site. 

Characterize contaminant levels in surface and Conduct human health and 
subsurface soils at the site. ecological risk assessment 

IC. 

Site 65 - Groundwater 2a 

2b. 

Determine the composition and Observe the internal materials comprising the Excavate test pits and obtain soil 
chemical nature of debris piles located debris piles and obtain soil samples. samples 
throughout the site. 

Determine whether soil contamination Characterize shallow groundwater quality Install shallow groundwater wells. 
is migrating to groundwater. across the site. 

Assess the extent of shallow and deep Determine the horizontal and vertical extent of Install shallow and deep 
groundwater contamination across the shallow groundwater contamination; determine groundwater wells. 
site, if shallow contamination has migrated vertically 

to a lower zone. 

2c. Define hydrogeologic characteristics 
for fate and transport evaluation and 
remedial technology evaluation, if 
required. 

Estimate hydrogeologic characteristics of the 
shallow aquifer (flow direction, hydraulic 
conductivity, permeability, etc.). 

Perform field aquifer tests. 

2d. Assess health risks posed by potential 
future usage of the shallow and 
intermediate zone groundwater. 

E&rate groundwater quality and compare to Conduct human health risk 
ARARs and health-based action levels. assessment. 



TABLE l-l (Continued) 

RI OBJECTIVES FOR OPERABLE UNIT NO. 9 
REMEDIAL INVESTIGATION STUDY, CTO-0312 

SITE 65 - ENGINEERING AREA DUMP 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Medium or 
Area of Concern RI/l% Objective Criteria for Meeting Objective Proposed Investigation/Study 

3. Site65 - Surface 3a. - Assess the presence or absence of Characterize surface water quality. Obtain surface water samples from 
Water surface water contamination in the the unnamed creek and ponds. 

unnamed creek and ponds. 

4. Site 65 - 
Sediment 

4a. Assess human health and ecological 
risks associated with exposure to 
sediments in the unnamed creek and 
ponds. 

Characterize nature and extent of contamination Obtain sediment samples from the 
in sediment. unnamed creek and ponds. 

Conduct a risk assessment. 

5. Site 65 - 
Biota 

Sa Assess potential ecological impacts 
posed by contaminated surface water 
or sediments in the unnamed creek 
and ponds. 

Qualitatively evaluate stress to benthic and fish 
communities. 

Obtain fish and benthic samples 
from the unnamed creek and ponds. 
Conduct an ecological risk 
assessment. 
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FIGURE I-6 
AERIAL PHOTOGRAPH., MARCH 6, 1993 
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2.0 STUDY AREA INVESTIGATION 

The field program at Site 65 was initiated to characterize potential environmental impacts and 
threats to human health, ecology and the environment resulting from previous activities. The 
investigation conducted at the site was generally designed to define potential impacts to surface and 
subsurface soil, groundwater, sediments and surface waters. Specifically, this study was intended 
to provide: 

0 Data regarding the nature and extent of environmental impact on aquatic and 
benthic species in two surface ponds located east of the site adjacent to the heavy 
equipment training area. 

0 Additional soil and groundwater data to support a quantitative, site-wide 
environmental risk assessment. 

l Soil and groundwater data sufficient to afford an evaluation of the source, nature, 
and extent of potentially impacted groundwater and the shallow and deep 
groundwater flow patterns in the area. 

The RI field activities conducted at Site 65 were initiated April 3 and concluded May 25, 1995. 
Additional work (primarily waste management, surveying, and groundwater elevation 
measurements) was conducted between May 26 and August 21,1995. The field program consisted 
of: a soil investigation; a groundwater investigation; surface water and sediment, and ecological 
investigations; a site survey; and investigation derived waste (IDW) handling. All field activities 
were performed in accordance with the Project Plans (submitted by Baker, March 1995). A 
summary of these activities and details of any modifications to the plans, are discussed in the 
following sections. 

2.1 Soil Investieation 

A soil investigation was conducted at Site 65 to assess the nature and extent of previously detected 
contamination and to assess human health, ecological, and environmental risk associated with 
contact, inhalation and possible ingestion of surface and subsurface soil particles. The following 
subsections describe the drilling procedures, sample locations, sample methods and analytical 
program for the site. 

Baker supervised the advancement of 14 soil borings (65-SB06, -SB07, -SB08, -SB09, -SBlO, - 
SBl 1, -SB 12,65-DWOl, -DW02, -DW04, -MW04, -MWO5, &IWO6 and -MWO7) for the purpose 
of sample collection, geologic identification and description, and monitoring well installation. 
Drilling and soil sampling activities at the site were initiated on April 4, 1995, and were completed 
on April 20, 1995, using a truck-mounted drill rig supplied and operated by Parrott Wolff, Inc. Soil 
cuttings obtained during the drilling program were contained and handled in accordance with 
procedures outlined in Section 2.5. Drilling and sampling activities were performed using Level D 
personal protection and operations were continuously monitored with a photoionization detector 
(PID) and lower explosive limit/oxygen meter. All soil boring/monitoring well locations are shown 
on Figure 2- 1. 

The soil borings were advanced to three ranges of depth. Procedures varied depending upon the type 
of soil boring needed at each location. Seven borings were advanced for soil classification and 
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sample collection purposes only and were terminated at the water table. These borings were 
- 

designed for collection of information pertaining to soil contamination in areas where groundwater 
monitoring wells were not practical due to training activities conducted at the site or in areas where 
information was needed concerning soils only. 

Baker supervised the completion of four soil borings as shallow Type II groundwater monitoring 
wells extending approximately 10 to 15 feet below the water table. These borings were terminated 
at approximately 21 to 23 feet bgs using 6.25-inch inside diameter (ID), hollow-stem augers. In 
some cases, these wells were not logged by the site geologist due to the close horizontal proximity 
of an adjacent deep boring. The borings were designed to allow construction of monitoring wells 
with screens that intersect the water table. 

Additionally, Baker supervised the advancement of three deep soil borings for the purpose of 
installing Type III monitoring wells. The deep monitoring wells were extended 10 to 15 feet into 
the Castle Hayne aquifer terminating at approximately 56 to 70 feet bgs. The deep borings were 
advanced using fluid (bentonite slurry) rotary drilling methods. 

Each boring was advanced using 4-l/4-inch ID, hollow-stem augers to the appropriate completion 
depth (shallow borings/monitoring wells) or to the top of a stratigraphic segregating layer (deep 
wells). Those borings designated for monitoring well completion were reamed with 6-l/4-inch ID, 
augers. Shallow well construction was performed through the larger augers. In the deeper borings, 
six-inch ID, steel casing was installed through bentonite-cement grout to seal off the surficial aquifer 
from the underlying Castle Hayne aquifer. The steel casing was set approximately two feet into the 
a semiconfining unit above the Castle Hayne aquifer. - 

All borings were continuously sampled to the water table (approximately 7.5 to 11 feet bgs) and then 
every five feet until termination of the boring with a split-spoon sampling device following methods 
outlined in ASTM 1586-84 and the Field Sampling and Analysis Plan (FSAP) (Baker, 1995). The 
sampling protocols were modified in some cases where the site geologist needed more information 
about a particular soil type or if the formation appeared to be unstable at a particular interval. Soils 
were considered unstable if problems occurred during drilling that were indicative of borehole 
collapse. When unstable soils were encountered, samples were not collected until the borehole was 
advanced beyond the problem interval. 

Each split-spoon soil sample was classified by the site geologist. Soils were classified and field 
screened with a PID. The results were recorded in the field logbook and later transposed onto boring 
log records. Classification included characterization of soil type, grain size, color, moisture content, 
relative density (from Standard Penetration Test “blow counts”), plasticity and other pertinent 
information such as indications of contamination. Lithologic descriptions of site soils are provided 
on the Test Boring and Well Construction Records in Appendix A. 

2.1.1 Surface and Subsurface Soils 

Surface and subsurface soil samples were collected from soil boring locations across the site in order 
to delineate the vertical and horizontal extent of contamination and provide data for human health 
and ecological risk assessments. As described in the Work Plan (Baker, 1995), selection of soil 
boring/monitoring well locations was based on Camp Lejeune historical records, previous site 
investigations and existing boring data. A summary of the sample numbers, sample depths and 
analytical parameters is provided in Appendix B. 
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Surface soil samples were collected from 14 borings (see Figure 2-1) using a decontaminated 
stainless steel spoon to extract each soil sample and place it in an aluminum pan. Samples were 
collected from zero to 12 inches after the frrst few inches of top soil and matted roots were scrapped 
away with a stainless steel trowel. The volatile organic compound (VOC) samples were placed 
directly into the appropriate laboratory supplied containers immediately after collection. The 
remaining portion of the sample was composited in an aluminum pan and mixed to homogenize the 
sample; then the sample was placed into the appropriate sample containers. All samples were 
temporarily stored in ice-filled coolers until shipment to Quanterra Environmental Services for 
analyses. The stainless steel spoons were decontaminated prior to sample collection according to 
the procedures outlined in the FSAP (Baker, 1995). 

Soil sampling protocols specified in the FSAP called for two soil samples to be collected from each 
boring/well cluster location where less than six feet of unsaturated conditions were encountered. 
These samples were to be collected at the ground surface and directly above the soil/groundwater 
interface. If greater than six feet of saturated soil conditions were encountered, three samples were 
to be collected, with the third sample interval to be based on visual observations, field screening 
using a PID or midway between the surface and the water table. However, the protocols were 
modified in the field. It was determined that 10 feet of unsaturated soil conditions would better 
warrant additional samples to be collected. This modification was incorporated into the plans in 
order to reduce the possibility of collecting an overabundance of unnecessary samples from shallow 
soil borings. 

A vadose zone, subsurface soil sample was collected from directly above the water table in each 
boring. An additional sample was collected between the surface soil sample depth and the water 
table from borings in which the depth to water was greater than 10 feet. The intermediate soil 
samples were collected based on positive PID readings and/or visual contamination. However, if 
no reading or visible contamination was found, samples were taken from the middle of the (surface 
to water table) soil column. All subsurface samples were collected via a two- or three-inch diameter, 
stainless steel, split-spoon sampler. Analytical samples were composited and prepared in the same 
manner as surface soil samples. 

2.1.2 Exploratory Test Pit Investigation 

Baker conducted an exploratory test pit investigation at Site 65 to determine the presence and nature 
of buried material in the debris piles at the southwestern portion of the site (Figure 2- 1). Potential 
test pit locations were identified through visual site inspection. The site inspection sought to identify 
the extent of the debris piles and the area historically used as the bum area. Observations of waste 
disposal such as fill material, debris or depressions were used in locating the six test pit excavations. 

The investigation employed the use of a backhoe and Level B personal protective equipment (e.g., 
supplied air). Generally, the soil and debris were removed in lifts of six to 12 inches. The overall 
dimensions of the test pits were approximately 10 to 15 feet in length and two to three feet in width. 
The depth of the pits varied depending on the depth of the water table at each location. 

Information regarding the type of materials, drums, or possible contamination was recorded in the 
Test Pit Logs (included in Appendix C) by the site geologist. Additionally, a sketch of each test pit 
was made to illustrate the location of miscellaneous debris encountered during the excavation. The 
operations were continuously monitored using a PID and lower explosive limit/oxygen meter during 
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excavation activities. All excavation and sampling equipment was decontaminated prior to and after 
each test pit excavation following the procedures outlined in the FSAP (Baker, 1995). 

A single sample was collected from each of the excavations and submitted for analysis. Each 
sample was collected from the backhoe bucket following sampling procedures located in Section 
5.1.3 of the FSAP (Baker, 1995). Samples were collected from the bottom of each excavation 
because no visually contaminated soils and/or positive PID readings were observed. Upon 
completion of sample’collection, the excavations were backfilled with materials and soils removed 
from each pit as per the FSAP (Baker, 1995). 

2.1.3 Analytical Program for Soils 

The analytical program initiated for the soil investigation at Site 65 focused on the suspected 
contaminants of concern which were based on previous disposal practices, site activities and findings 
of previous investigations. In general, soils at the site were analyzed for Target Compound List 
(TCL) organic compounds and Target Analyte List (TAL) metals. In addition, a single soil sample 
was submitted for engineering parameters analyses including total phosphorous, total organic carbon 
(TOC), alkalinity, chemical oxygen demand (COD), microbial count, Total Kjeldahl Nitrogen 
(TKN), Atterberg Limits, and particle size distribution. The engineering parameters were obtained 
to assist in selecting potentially applicable remedial technologies during an FS. 

All soil samples retained for analysis were prepared and handled according to USEPA Region IV 
Standard Operating Procedures (SOPS) as outlined in the FSAP (Baker, 1995). Chain-of-Custody 
documentation, which includes information such as sample numbers, date, time of sampling, and 
sampling party accompanied the samples to the laboratory and is provided in Appendix D. Samples 
were shipped via overnight courier to Quanterra Environmental Services in Knoxville, Tennessee. 

._. 

2.2 Groundwater Investbation 

The groundwater investigation at the Site 65 consisted of several activities including construction 
of shallow and deep monitoring wells, well development, groundwater sampling, static water 
measurement and aquifer testing. The investigation was designed to confirm the presence or 
absence of shaliow and deep groundwater contamination, evaluate the horizontal and vertical extent 
of potentially impacted groundwater, and evaluate the shallow and deep groundwater flow patterns 
in the area. 

The field procedures and sampling methods were implemented in accordance with USEPA 
Region IV SOPS. Specific sampling procedures are detailed in the FSAP (Baker 1995). The 
following sections summarize the procedures for monitoring well construction, well development, 
static water level, measurements, aquifer testing, groundwater sampling, and analytical program. 

2.2.1 Shallow and Deep Well Construction 

Both deep and shallow wells were constructed of two-inch nominal diameter, Schedule 40, flush- 
jointed and threaded, polyvinyl chloride (PVC) casing with 1 O-slot screen. The shallow wells were 
constructed with a 15-foot section of screen and the deep wells were constructed with a 1 O-foot 
section of screen. The deep wells required casing to seal off the upper aquifer from the aquifer 
below. A six-inch ID, 3/16-inch thick, steel casing was installed from the surface and was seated 
into the first confining unit. A fine-grained sand pack (No. 1 sand) was placed in the annulus 
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between the screen and the borehole wall extending above the screen interval about two feet. The 
shallow wells were installed with a sodium bentonite seal approximately two feet thick placed on 
top of the sand pack to prohibit intrusion of grout or surface runoff into the sand pack. The deep 
wells were installed with a sodium bentonite seal placed on top of the sand pack continuing two to 
three feet inside the protective casing to prohibit intrusion of grout into the sand pack or the aquifer. 
The bentonite seal provides additional protection against surficial ground water penetrating the 
Castle Hayne aquifer. 

The remaining annular space between the bentonite seal and the surface was filled with 
cement/bentonite grout. Each well was protected from the damage and tampering by a locking 
protective cover, well pad and cement-filled ballards. Well tags containing information regarding 
the construction of each well and the notation “Caution Not Potable Water” were affixed to the 
wells. Well construction details are summarized in Table 2-l for shallow and deep wells. 

Baker installed four Type II, groundwater monitoring wells (wells without casing sealing off a 
confining layer) into the water table aquifer to determine the horizontal extent of contamination (if 
any) existing within the aquifer, and evaluate the shallow groundwater flow patterns. The shallow 
wells were installed with a portion of the screen above the water table so that floating organics (if 
any) may enter the well. The screen intervals were designed to compensate for seasonal fluctuation 
in the water table. The shallow wells were constructed in accordance with the FSAP (Baker 1995) 
and USEPA Region IV SOPS. A well construction diagram for a typical Type II well is included 
as Figure 2-2. 

Baker supervised the installation of three Type III, groundwater monitoring wells (wells installed 
with an outer casing to seal out the shallow aquifer), one in each of the deep soil borings. These 
wells were designed to: 

0 Evaluate the vertical and horizontal extent of contamination (if any) residing in the 
Castle Hayne aquifer; 

0 Determine if the marker bed between the surficial sediments and the River Bend 
Formation is confining, semi-confining, or not confining and; 

0 Evaluate the groundwater flow patterns of the deep aquifer. 

A typical Type III well construction diagram is presented in Figure 2-3. Type III well screens were 
placed in a position to intercept the upper portion of the Castle Hayne aquifer. 

Upon completion and curing of the grout, each newly installed well was developed to remove tine- 
grained sediment from the screen and to establish hydraulic communication between the well and 
the formation. A minimum of three to five well volumes were removed from each well until the 
groundwater was essentially sediment-tree. Groundwater recovered during development was 
contained and handled in accordance with procedures outlined in Section 2.5. The wells were 
developed by a combination of surging and pumping techniques. Hoses used for development were 
dedicated to each well to minimize the potential for cross contamination-and-discarded upon 
completion of development. Measurements of pH, turbidity, conductivity and temperature were 
recorded frequently to assist in evaluating well stabilization. The wells were considered stable when 
three consecutive measurements of pH, conductivity and temperature were within 10 percent of the 
previous measurements. Turbidity stabilization was established when a sample was measured and 
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a value under 10 Nephelometric Turbidity Units (NT&) was obtained. If turbidity did not stabilize 
within three hours of purging, the well was considered developed. Well development forms listing 
all the development parameter measurements are provided in Appendix E. 

.-- 

Three rounds of water levels were collected at Site 65 on April 20, 23, and August 21, 1995 to 
establish shallow groundwater flow in the Engineer Area Dump region. In addition, two staff gauge 
readings were collected from Powerline Pond and Courthouse Bay Pond. The groundwater 
measurements were recorded from the top of the PVC casing using an electronic measuring tape to 
the nearest 0.01 foot. Measurements were collected within a four-hour time period during each 
event and can be found on Table 2-2. 

Hydraulic conductivity testing was conducted on three shallow wells at Site 65 to evaluate shallow 
groundwater flow characteristics. Monitoring wells 65-MW04, 65-MW05 and 65-MW07 were 
tested on May 22 and 23, 1995. Details regarding the results of these tests are discussed in 
Section 3 .O of this report. 

2.2.2 Groundwater Sampling 

A single round of groundwater samples was collected from each of the seven, newly installed wells 
and three existing wells to confirm the presence or absence of contamination in the surficial and 
Castle Hayne aquifers. Prior to collecting the samples, the wells were purged of three to five well 
volumes of water using a low flow, low turbulence pump. Water recovered during the groundwater 
sampling program was contained and handled as described in Section 2.5. Temperature, 
conductivity, turbidity and pH measurements were collected after each well volume was removed 
to determine when the groundwater had stabilized prior to sampling. The definition of stabilization 
is the same for development and purging. Table 2-3 summarizes the groundwater sampling field 
parameter measurements. 

.-- 

Samples were collected using a peristaltic pump and teflon tubing. Flow rates were set at about 
0.25-gallons per minute (gpm) to establish low flow purging. This method of purging creates less 
disturbance within the water column, thus capturing fewer sediments during sampling. High 
sediment content water creates a false impression of elevated metals in groundwater. In addition, 
the potential for organic compound volatilization is decreased. The teflon tubing was 
decontaminated prior to sampling and was discarded after sampling any well suspected of being 
contaminated and at the end of each day’s sampling events. 

Groundwater samples were introduced directly from the tubing into the appropriate laboratory 
supplied sample container and stored on ice in a cooler. Preparation of the samples for shipment to 
the laboratory incorporated similar procedures as to those described for soil samples and are outlined 
in the FSAP (Baker, 1995). Chain-of-Custody documentation (provided in Appendix D) 
accompanied the samples to the analytical laboratory. 

2.2.3 Analytical Program for Groundwater Samples 

Ten groundwater samples, plus quality assurance/quality control (QA/QC) samples, were analyzed 
for TCL organics, and TAL metals. In addition, one sample was collected for the analysis of 
engineering parameters including COD, TOC, TKN, alkalinity, microbial count, and total 
phosphorus. As with the soils, the engineering parameters were intended to assist in selecting 
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potentially applicable remedial technologies. A summary of the sample numbers and analytical 
parameters is provided in Appendix B. 

2.3 Surface Water/Sediment Investieation 

Baker collected surface water and sediment samples from Courthouse Bay Pond and Powerline Pond 
to assess possible impacts from the site and assist in human health and ecological IUs. The surface 
water/sediment investigation was conducted between May 5 and 22, 1995. Four sampling locations 
were proposed in the FSAP (Baker, 1995). A single sample location was established in each pond 
(Figure 2-l). Sample 65SW/SD-04 was collected from the middle of Courthouse Bay Pond and 
Sample 65SW/SD-05 was collected from the eastern portion of Powerline Pond. Sampling locations 
were determined in the field and corresponded roughly with the aquatic/ecological sampling 
locations. One surface water and two sediment samples (0 to 6 inches and 6 to 12 inches below the 
sediment surface) were collected from each location. 

The additional samples 65SW/SD-06 and 65SW/SD-07 were to be collected from the marshy area 
adjacent to Courthouse Bay Pond and the drainage way leading from Courthouse Bay Pond in the 
southwestern direction, respectively. Sample 65SW/SD-06 was not collected because only a small 
amount of puddled water existed at the sample location and, therefore, it could not be classified as 
surface water. Sample 65SW/SD-07 was not collected because the drainage way was dry in the 
location that the sample was to be collected at the time of the sampling activities. Other surface 
water sample locations were investigated. Water was present in the drainage way several hundred 
feet downstream of the proposed location, after receiving runoff from other locations not associated 
with the site. However, it was determined that if samples were collected from the drainage way at 
this new location that they would not be representative of Site 65. 

2.3.1 Surface Water Sample Collection 

Baker collected the surface water samples consistent with the procedure described in the FSAP 
(Baker, 1995). Samples were collected from the approximate mid-vertical point in the pond using 
a sub-surface grab sampler. A clean laboratory-supplied l-liter amber sample bottle was attached 
to the sampler via a clamp. Baker sampling personnel lowered the bottle to the mid-vertical point, 
twisted off the lid with a suction cup attachment, and allowed the bottle to fill with water. After the 
bottle was filled, the lid was secured and the bottle was removed from the water. The contents of 
the bottle were transferred into the remaining sample bottles in accordance with the FSAP (Baker, 
1995). 

Care was taken when transferring surface water samples for analysis of VOCs to avoid excessive 
agitation that could result in loss of VOCs. VOC samples were collected prior to obtaining samples 
for analysis of other parameters. The sample bottles were filled by pouring down the side of the 
container until it was completely filled leaving no headspace. Each filled bottle was checked for 
bubbles and rejected if encountered. 

Each sampling location was marked by placing a wooden stake and bright colored flagging at the 
nearest bank. The sampling location was marked with indelible ink on the stake. In addition, the 
distance from the bank and the approximate location of the sample was estimated and recorded in 
the field log book of one of the Baker personnel. Photographs were taken to document the physical 
and biological characteristics of the sampling location. 
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2.3.2 Sediment Sample Collection 

At each sediment sampling station samples were collected at a depth of zero to six inches and six 
to 12 inches. The samples were collected using a decontaminated, stainless-steel, sediment corer 
fitted with a new, disposable, plastic liner and a decontaminated plastic nosecone. If necessary, an 
eggshell catcher was used to minimize loss of the sample. Sampling personnel pushed the sediment 
corer, using the necessary extension poles, between 15 and 20 inches into the sediment. The 
sediment corer was then withdrawn and the plastic liner was removed from the corer. Sediment 
deeper than 12 inches was extruded from the liner and the zero- to six- and six- to 12-inch sediment 
intervals were placed into separate clean aluminum pans. 

Baker collected the samples for the VOC analysis with a clean, stainless-steel spoon. The remaining 
sediment was homogenized and transferred into their respective sample jars. This process was 
repeated until enough sediment was obtained to fill all the sample jars. 

2.3.3 Surface Water/Sediment Sample Analysis 

Surface water/sediment samples were analyzed for TCL organics, TAL metals and TOC. In 
addition, the zero- to six-inch sample for each location was analyzed for TOC and particle-size 
distribution. A summary of the sample numbers and analytical parameters is provided in 
Appendix B. The samples were prepared and handled in accordance with the FSAP (Baker 1995) 
and USEPA Region IV SOPS. 

2.4 Ecoloeical Investbation 

Baker conducted an ecological investigation at Site 65 to provide data to support the ecological R4. 
Biological samples collected as part of this investigation included fish and benthic 
macroinvertebrates. These were collected to obtain population statistics for fish and benthic 
macroinvertebrates and to obtain fish tissue samples for chemical analysis. 

2.4.1 Fish Sample Collection 

Baker personnel collected fish in Powerline Pond (sample number 65FS-05) using a Smith-Root 
Inc., backpack electrofisher powered by a 5,000-watt, portable generator. A DC current was applied 
utilizing the boat as the cathode and a hand-held electrode as the anode. The length of shocking time 
per subsection was recorded as seconds of applied current. Stunned fish were collected with one- 
inch mesh or smaller dip nets handled by members of the field sampling team. 

Baker was not very successful collecting fish via electrofishing for several reasons. Most of the 
pond was overgrown with a thick algae preventing the fish from surfacing after they were “shocked”. 
The areas of the pond not overgrown with algae were covered with water lily preventing the fish 
from being visually observed after being “shocked”. Baker did not attempt to electrofish Courthouse 
Bay Pond because the visibility in the pond was approximately one-inch due to the high 
concentration of suspended sediment. 

In addition to the electrofisher, fish samples were collected in Powerline Pond and Courthouse Bay 
Pond (sample number 65FS-04) using hoop nets. The nets ranged from two to four feet in diameter 
and 14 to 16 feet in length. Either lo-, 25- or 40-foot wings were attached to the nets at 45-degree 
angles to direct the fish into the nets. The nets were deployed with the tail end at the shore and the 
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openings facing the middle of the’pond. Minnow traps baited with cat food were also deployed; 
however, no minnows were collected in the traps. 

The samples were wrapped in foil and placed in a clean plastic bag for temporary storage in an 
on site freezer. The samples were subsequently shipped to the laboratory in a cooler packed with 
dry ice. 

2.4.2 Fish Tissue Sample Analysis 

Whole body and fillet samples were collected from the fish and analyzed for TCL organics and TAL 
metals. The samples were prepared in accordance with USEPA Region IV protocols by the 
laboratory. 

2.4.3 Benthic Macroinvertebrate Sample Collection 

Baker collected benthic macroinvertebrates proximate to the respective adjacent sediment and 
surface water sampling locations. Samples 65BN-04 and 65BN-05 were collected from Courthouse 
Bay Pond and Powerline Pond, respectively. The samples were collected from a boat using a 
standard ponar grab samples in accordance with the FSAP (Baker, 1995). The dimensions of the 
standard ponar are 0.229 x 0.229 meters (9 x 9 inches) for a sampling area of 0.0523 square meters 
(81 inches). The sampling area of the ponar is used to calculate the species density in individuals 
per square meter. 

2.5 Investkation Derived Waste 

Investigation derived waste (IDW) was generated during the field program at OU No. 9. The IDW 
generated includes soil and mud cuttings, purge and development groundwater, used personal 
protective equipment, and spent decontamination fluids. The following paragraphs describe the 
procedures for IDW management for Site 65. 

Soil cuttings (and drilling mud) generated during soil boring and monitoring well installation, and 
spoil generated from test pit excavation were placed back into the boring or test pit in the same order 
in which it was taken out, or spread out on the ground surface where wells were constructed in the 
borehole. The philosophy of this methodology is that if the soil cuttings were contaminated, they 
would be remediated with the soils at the remediation stage of the remedial action process. 

Spent decontamination fluids and groundwater generated during well development and purging was 
managed in one of two ways. Groundwater collected from monitoring wells 65MW-01, -03, -04, 
-06, -07, 65DW-01 and -04 was discharged onto the ground surface. The groundwater collected 
from these wells did not exhibit visual contamination (e.g., nonaqueous-phase liquid or oily sheen) 
or unusual odors (e.g., fuel or sulfur odors) and were located in an upgradient direction from the 
southernmost debris piles (the suspected source of possible contamination at the site). Groundwater 
collected from downgradient monitoring wells 65MW-02, -05 and 65DW-02, and spent 
decontamination fluids were combined with groundwater from Site 73 and temporarily contained 
in two, 5,000-gallon, stainless-steel tankers and a 1 ,OOO-gallon polytank. A sample was collected 
from each of the storage containers and analyzed for TCL organics, TAL metals, and RCRA 
hazardous waste characteristics. A correspondence letter is included in Appendix F which discusses 
the results of the analyses and the fate of groundwater contained in each one of the storage tankers. 
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Used personal protective equipment (e.g., nitrile gloves, tyvek, etc.) were double bagged, labeled 
and disposed as solid waste in an on-site refuse container which subsequently was emptied at a 
sanitary landfill. If the equipment would have been exposed to potentially hazardous substances or 
excessively contaminated soil or groundwater, the equipment would have been placed in a drum and 
disposed at a hazardous waste landfill. 

2.6 References 

Baker, 1995. Baker Environmental, Inc. Remedial InvestirrationKeasibilitv Studv Proiect Plans; 
Ouerable Unit No. 9 (Sites 65 and 73). Cams Leieune. North Carolina. Final. Prepared for the 
Department of the Navy, Naval Facilities Engineering Command, Atlantic Division, Norfolk, 
Virginia, March 1995. 

Faizelle, Mac. Personal Communication. General Foreman, Water Treatment, MCB, Camp 
Lejeune, September and October, 1995. 
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Consultant 
Supervising 

Well 
Well No, Date Installed Installation 

65-MW04 04-07-95 Baker 

65-MW05 04-05-95 Baker 

65-MW06 04-05-95 Baker 

65-MW07 04-04-95 Baker 

65-DWO 1 04-10-95 Baker 

65-DWOZ 04-l 1-95 Baker 

65-DW04 04-07-95 Baker 

TABLE 2-l 

SUMMARY OF GROUNDWATER MONITORING WELL CONSTRUCTION DETAILS 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Top of PVC Ground 
Casing Surface 

Elevation Elevation Stick-Up (feet, 
(feet, above (feet, above above ground Boring Depth Well Depth 

msl) msl) surface) (feet, bgs) (feet, bgs) 

44.84 42.90 1.94 23 23 

30.26 28.00 2.28 23 22 

34.71 32.55 2.16 21 20 

36.74 34.47 2.27 23 23 

32.07 30.00 2.07 66.0 66.0 

25.40 23.50 1.90 56.0 54.0 

Steel Casing Screen 
Depth Interval Depth 

NA 7.0-22.0 

NA 5.0-20.0 

NA 8.0-23.0 

42.0 56.0-66.0 

39.0 44.0-54.0 I I I I I 
44.49 I 42.43 I 2.06 I 70.0 I 68.0 I 50.0 1 58.0-68.0 

Depth to Sand Depth to 
Pack Bentonite 

(feet, bgs) (feet, bgs) 
. 

6.0 4.0 

5.0 : 3.0 

3.0 2.0 

6.0 4.0 

54.0 39.0 

42.0 37.5 

56.0 44.0 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 
NA = Not Applicable 



TABLE 2-2 

SUMMARY OF GROUNDWATER LEVEL MEASUREMENTS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Well No. 

65-MWOl 

65-MW02 

65-MW03 

65-MW04 

65-MW05 

65-MW06 

65-MW07 

65-DWOl 

65-DW02 

65-DW04 

Depth to Depth to Depth to 
Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater 

Top of PVC (feet, below top (feet, below top (feet, below top Elevation Elevation Elevation 
Casing Elevation of casing) of casing) of casing) (feet, above msl) (feet, above msl) (feet, above msl) 
(feet, above msl) April 20,1995 April 23, 1995 August 21,1995 April 20, 1995 April 23,1995 August 21,1995 

34.64 12.95 11.58 13.07 21.69 23.06 21.57 
25.21 7.43 6.53 8.09 17.78 18.68 17.12 
39.61 13.05 12.19 14.01 26.56 27.42 25.60 
44.84 15.44 14.54 16.75 29.40 30.30 28.09 
30.28 11.70 10.82 12.29 18.58 19.46 17.99 
34.7 1 9.33 8.42 10.34 25.38 26.29 24.37 
36.74 13.29 12.38 13.85 23.45 24.36 22.89 
32.07 24.11 22.83 24.01 7.96 9.24 8.06 
25.40 17.65 16.97 18.33 7.75 8.43 7.07 
44.49 34.10 33.28 34.82 10.39 11.21 9.67 

Notes: 

msl = Mean Sea Level 



TABLE 2-3 

L 

Well Number 

65-MWOl 

65-MW02 

65-MW03 

65-MW04 

Sampling 
Date 

5/S/95 

519195 

519195 

5117195 

SUMMARY OF GROUNDWATER SAMPLING FIELD PARAMETERS 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Well Purge Well Specific 

Field Parameters 

Cond. PH 
Depth Volume 
(fty’) (gal) 
21.48 1.5 

15.87 1.4 

Volume Cond.(*) pH TempJ4’ Temp.‘” Turbidity 
(umhoskm) (su)c3’ (deg. C) (deg. Cl (NTU)@’ 

0 820 6.87 22.0 20.0 NA 

1 820 6.94 19.0 21.0 NA 

2 820 6.90 21.0 20.0 11.09 
3 820 4.83 21.0 20.0 1.52 

0 385 6.35 20.0 19.0 5.80 

1.5 330 6.15 19.0 19.0 6.73 

3 310 6.09 19.0 19.0 4.73 
4.5 , 300 , 6.10 * 19.0 * 19.0 , 2.63 , 

22.11 

24.57 

1 

? 

0 170 5.67 18.0 17.0 6.33 

1 270 6.09 ,18.5 18.0 2.05 

2 265 6.06 19.5 18.0 1.67 
3 260 6.08 19.5 18.0 1.10 

0 73.8 5.55 18.1 19.0 6.7 

1 76.7 5.76 18.1 17.6 1.9 

2 76.5 5.65 17.9 17.9 1.2 

3 75.3 5.60 17.8 17.4 0.3 

4 73.6 5.45 17.7 17.1 0.2 

5 73.8 5.48 17.7 17.0 0.2 
6 73.8 5.47 17.8 17.1 0.2 

Notes: 
(‘) - Measured from top of PVC Casing (3) - SU = Standard Units 

(‘)- Specific Conductance at 25 deg. C t4) -Temperature Measured with Cond. Meter 

The bold and italicized parameters where taken immediately prior to sampling the well. 

(‘) - Temperature Measured with pH Meter 

w - NTU = Nephelometric Turbidity Units 



Well Number 

65-MW05 

65-MW06 519195 21.36 

65-MW07 519195 24.72 

65-DWOl 5/a/95 67.88 

65-DW02 519195 55.49 

Sampling 
Date 

519195 

Notes: 

(I) - Measured from top of PVC Casing (‘) - SU = Standard Units (‘) -Temperature Measured with pH Meter 

(‘) - Specific Conductance at 25 deg. C (4) -Temperature Measured with Cond. Meter 63 - NTU = Nephelometric Turbidity Units 

TABLE 2-3 (Continued) 

SUMMARY OF GROUNDWATER SAMPLING FIELD PARAMETERS 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Well 

Depth 
(ft)(‘) 

24.82 

Purge 

Volume 

(gal) 
2.2 

1.8 

Field Parameters 

Well Specific Cond. PH 
Volume Cond.(” Ternpj4) Temp.“’ Turbidity 

(umhoslcm) (Sg(” (deg. (3 (deg. 0 (NTU):” 

0 227 5.75 20.0 18.0 4.82 

1 220 5.73 19.0 18.0 13.38 

2 237 5.75 19.0 18.0 10.12 
3 240 5.78 19.0 18.0 6.04 

0 190 5.01 18.5 17.0 32.90 

1 135 4.99 19.0 16.5 38.60 

2 130 4.93 18.5 17.0 18.30 

3 130 4.94 18.5 17.0 10.12 

4 135 4.96 18.0 17.0 8.18 

1.9 0 245 5.67 19.0 19.0 6.39 

1.25 262 5.85 19.0 18.0 3.99 

2 260 5.74 19.0 20.0 3.07 

3 260 5.72 19.0 19.0 2.49 

7.3 0 700 8.53 22.5 19.0 10.59 

1 270 8.45 20.0 18.0 5.52 
2 275 8.37 19.5 18.0 3.81 
3 275 8.42 z9.0 18.0 2.93 

6.2 0 440 6.61 19.5 18.0 11.28 

1 550 6.38 -.-- 19.5 17.5 3.28 

2 I 5-w --- 6.48 19.5 17.5 1.19 

3 500 6.44 19.5 17.5 1.22 

The bold and italicized parameters where taken immediately prior to sampling the well. 



Well Number 

65-DW02 

65-DW04 5116195 69.71 

L 

TABLE 2-3 (Continued) 

SUMMARY OF GROUNDWATER SAMPLING FIELD PARAMETERS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Sampling 
Date 

51 I 8195 

Welj 
Depth 
(fty ’ 

55.60 

I lTI^IA n-----L--- I 

Well 
Volume 

r ICIU rarwneiers 

Specific Cond. 
Cond.(*) DH TemD.(4) Te p,“,,) Turbidity 

(umhoskm) (iu)(3) (deg: C) (deg. C) (NT@ 
1 620 6.95 19.1 21.3 1.98 
2 605 7.10 18.9 20.2 2.08 
3 600 7.12 19.0 20.2 1.21 
0 226.3 8.76 20.4 21.6 6.9 
1 223.2 8.87 19.9 20.2 3.5 
2 221.4 8.89 20.2 20.4 2.8 
3 221.6 8.94 19.5 20.0 3.0 
4 219.5 8.99 19.2 19.2 1.5 
5 219.5 8.98 19.3 19.2 1.9 

Purge 
Volume 

(gal) 
6.3 

6 

1 6 1 219.4 i 8.98 I 19.4 I 29.4 I 2.1 I 
Notes: 

(I) - Measured from top of PVC Casing t3) - SU = Standard Units t5) - Temperature Measured with pH Meter 

(‘)- Specitic Conductance at 25 deg. C t4’ -Temperature Measured with Cond. Meter @) - NTU = Nephelometric Turbidity Units 

The bold and italicized parameters where taken immediately prior to sampling the well. 
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3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

This section presents a discussion of the physical characteristics of Site 65, Engineer Area Dump 
including: surface features, climatology and meteorology, hydrology, geology (regional and site), 
soils, hydrogeology (regional and site), land usage, ecology (regional and site), and a water supply 
well inventory of the area. This information was obtained from available literature pertaining to 
MCB, Camp Lejeune and from the RI field activities. 

3.1 ToDographv and Surface Features 

The generally flat topography of MCB, Camp Lejeune is typical of the North Carolina Coastal Plain. 
Elevations on the base vary from sea level to 72 feet above mean sea level (msl); however, the ’ 
elevation of most of Camp Lejeune is between 20 and 40 feet msl. 

Drainage at Camp Lejeune is generally toward the New River, except in areas near the coast which 
drain through the Intracoastal Waterway. In developed areas, natural drainage has been altered by 
asphalt cover, storm sewers, and drainage ditches. Approximately 70 percent of Camp Lejeune is 
in broad, flat interstream areas. Drainage is poor in these areas and the soils are often wet 
(WAR, 1983). 

The U.S. Army, Corps of Engineers has mapped the limits of loo-year floodplain at Camp Lejeune 
at 7.0 feet above msl in the upper reaches of the New River; this increases downstream to 11 feet 
above msl near the coastal area (WAR, 1983). Since Site 65 elevations range between 20 and 40 
feet msl, it does not lie within the loo-year floodplain of the New River. 

The surface of the study area is primarily covered with vegetation except for the heavy equipment 
training area and vehicular trails that bisect the site. Two ponds (Courthouse Bay and Powerline 
Ponds) are located east of the Heavy Equipment Training Area. 

The topography of Site 65 is gently pitched to the southeast. The site has numerous areas where the 
natural topography has been modified by the removal and redistribution of earth materials 
(i.e., training exercises) or by past dumping practices. A 4.5-percent grade exists between 
monitoring wells 65DW-04 (located near the ponds east of the site) and 65DW-02 (located on the 
southeastern edge of the site). Infiltration is high at the site due to the lack of man-made drainage 
ditches and impervious surfaces such as paved roads, parking lots or buildings. 

3.2 Surface Water Hvdrolopv 

The following summary of surface water hydrology was originally presented in the IAS report 
(WAR, 1983). The dominant surface water at MCB, Camp Lejeune is the New River. It receives 
drainage from most of the base. The river is short, with a course of approximately 50 miIes on the 
central Coastal Plain of North Carolina. Over most of its course, the New River is confined to a 
relatively narrow channel entrenched in Eocene and Oligocene limestones. South of Jacksonville, 
the river widens as it flows across less resistant sands, clays, and marls. At MCB, Camp Lejeune, 
the New River flows in a southerly direction into the Atlantic Ocean through the New River Inlet. 
Several small coastal creeks drain into the area of MCB, Camp Lejeune not associated with the New 
River and its tributaries. The New River, the Intracoastal Waterway and the Atlantic Ocean 
converge at the New River Inlet. 
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Water quality criteria for surface waters in North Carolina have been published under Title 15 of the 
North Carolina Administration Code. The following classifications were assigned to the New River, 
Courthouse Bay and the two ponds located east of Site 65. 

-’ 

At MCB, Camp Lejeune, the New River falls into two classifications: estuarine waters not suited 
for body-contact sports or commercial shell fishing (SC) and estuarine water suited for commercial 
shellfishing primary recreation, aquatic life propagation and survival, fishing, wildlife, and 
secondary recreation (SA). The portion of the river that is nearest to the site, as well as Courthouse 
Bay are classified as Class SA. 

The ponds located east of the site have not been classified by NC DEHNR. Therefore, the ponds 
were assigned a classification by a process of elimination. The ponds are freshwater ponds not used 
for consumptive purposes, and are not used for primary recreation. Therefore, they were assigned 
a Class C classification. This classification is reserved for freshwater bodies in which aquatic life 
propagation and survival, fishing, wildlife, secondary recreation and agricultural uses may occur. 

3.3 GeoloPv and Soil 

3.3.1 Regional 

MCB, Camp Lejeune is situated within the Tidewater region of the Atlantic Coastal Plain 
physiographic province. The sediments of the Atlantic Coastal Plain consist mostly of interbedded 
sands, silts, clays, calcareous clays, shell beds, sandstone and limestone. These sediments are 
layered in interfiigering beds and lenses that gently dip and thicken to the southeast to a combined 
thickness of approximately 1,500 feet. These sediments were deposited in marine or near-shore 
environments and range in age from early Cretaceous to Quatemary time. Regionally, they comprise 
10 aquifers and 9 confining units which overlie igneous and metamorphic basement rocks of the 
pre-Cretaceous age. Seven of these aquifers and their associated confining units are present in the 
MCB, Camp Lejeune area. Table 3-l presents a generalized stratigraphic column for Jones and 
Qnslow Counties, North Carolina, and geologic cross sections of the MCB, Camp Lejeune area are 
presented on Figures 3-l and 3-2. 

3.3.2 Site-Specific 

Information regarding surface soil classifications was obtained from a study entitled Soil Survey, 
Camp Lejeune, North Carolina (Barnhill, 1984). The soils at the site fall into three different 
classifications: Baymeade fine sand (BmB), Pits (Pt) and Leon fine sand (Ln). 

The soils located north of the site (i.e., north of the Heavy Equipment Training Area) and west of 
the site are classified as Baymeade fine sand. This soil is well drained and occurs in large areas with 
moderately convex slopes near major drainageways. Typically ranging from 25 to 300 acres in size, 
most of the acreage is woodland. Infiltration is rapid and surface runoff slow while permeability is 
moderately rapid with low water capacity. In the absence of ground cover, the soil is susceptible 
to accelerated erosion. 

The portions of the site used for Heavy Equipment Training and past dumping (i.e., the area where 
the debris piles are located) are classified as Pits (Pt). These soils are defined as units consisting of 
areas where the soils have been excavated, commonly to a depth of five to 15 feet bgs. 
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The remaining soils located to the south of the site are classified as Leon fine sands. These nearly 
level, poorly drained soils are primarily located in upland areas, occurring on broad interstream 
divides. These soils range from 20 to 800 acres in size and are nearly all in woodland areas. 
Infiltration is rapid and surface run-off slow. Permeability of the surface soils is typically rapid but 
only moderate in the subsurface soils. The humus-coated sand particles are weakly cemented when 
wet and become hard and brittle upon drying. 

Subsurface soils encountered during drilling at Site 65 are representative of undifferentiated and 
River Bend Formations. Geologic cross sections for Site 65 are presented on Figures 3-3,3-4, and 
3-5. 

Numerous borings were advanced within the study area during the field investigations conducted 
by Baker. Subsurface soil descriptions are provided in the Test Boring and Well Construction 
Records in Appendix A. Additional information regarding the soils were obtained from the previous 
investigations. The following provides a detailed description of the stratigraphy underlying the 
study area. 

Soil conditions are generally uniform throughout the study area. In general, the shallow soils consist 
of unconsolidated deposits of sand and silty sand. These soils represent the Quaternary age 
“undifferentiated” deposits which overlay the River Bend Formation. Sands are primarily very fine 
to fine grained and contain varied amounts of silt and clay. Results of the standard penetrations tests 
indicate that the sands have a relative density of loose to dense. Based on field observations, the 
sands classify as silty sand (SM) and/or poorly graded sand (SP) according to the Unified Soil 
Classification System (USCS). 

Geologic cross-sections were constructed to illustrate subsurface soil beneath the study area. As 
shown on Figure 3-3, the site was traversed to provide a cross-sectional view of the study area. Two 
cross-sections were constructed: A-A’ crosses the site north to south; B-B’ crosses west to east. 

Cross-section A-A’ depicts subsurface soils to an elevation of -42.5 feet msl from the northern 
portion of the site to the southern. As illustrated on Figure 3-4, the soil underlying this portion of 
the area consists of very fine to fine sands with trace amounts of silt and clay. 

Underlying the previously described soils is a loose to medium dense, greenish gray, fine sand 
containing little clay (approximately lo-35%) and trace silt. This soil unit constitutes the Belgrade 
Formation in the semi-confining unit separating the Quatemary sediments from the Castle Hayne 
aquifer. The semi-confining unit appears to be approximately 7.5 to 15 feet thick, generally 
thickening toward the north. Beneath this unit resides the River Bend Formation. Borings were only 
advanced 10 to 15 feet into this formation during the RI, therefore providing limited knowledge of 
specific details regarding the condition of the River Bend beneath the study area. The upper portion 
of the River Bend was described as a partially cemented, gray, fine sand with some shell fragment 
and limestone fragments encountered periodically. 

Cross-section B-B’ depicts the subsurface soil conditions to an elevation of -35.1 feet msl 
(Figure 3-5). Overall the soils did not differ substantially from those encountered in the A-A’ cross 
section. In general, a very fine to fme sand with little clay and trace silt to an elevation of 3 to - 11 
feet msl. The semi-confining unit underlies this unit followed by the River Bend Formation. 

3-3 



Overall, the soils encountered during investigations within the study area are fairly consistent 
throughout. Note that within the study area, a laterally continuous semi-confining unit was present 
and between 3 and -11 feet msl. The location of the semi-confining unit separating the surficial 
from the Castle Hayne aquifer was encountered approximately 40 feet bgs. This is consistent with 
the range reported by the USGS, but exceeds the reported average of 25 feet bgs (Cardinell et al., 
1993). 

3.4 Hvdroneolow 

3.4.1 Regional 

The following sections discuss the regional and site-specific hydrogeologic conditions. The 
information presented on the regional hydrogeology is from literature (Hamed, et al., 1989 and 
Cardinell, et al., 1993). Site-specific, hydrogeologic information presented is from data collected 
during field investigations. Additional information was collected from a technical memorandum 
prepared by Baker which summarizes groundwater data and aquifer characteristics for MCB, 
Camp Lejeune (see Appendix G). 

United States Geological Survey (USGS) studies at MCB, Camp Lejeune indicate that the area is 
underlain by sand and limestone aquifers separated by confining units of silt and clay. These 
aquifers include the surficial (water table), Castle Hayne, Beaufort, Peedee, Black Creek, and upper 
and lower Cape Fear. Less permeable clay and silt beds function as confining units or 
semi-confining units which separate the aquifers and impede the flow of groundwater between 
aquifers. 

The surficial aquifer consist of interfingering beds of sand, clay, sandy clay and silt that contain 
some peat and shells of Quatemary and Miocene age. These sediments commonly extend to depths 
of 50 to 100 feet bgs. Thickness of the surficial aquifer in MCB, Camp Lejeune area range from 0 to 
73 feet, and typically average 25 feet. The aquifer is generally thickest in the interstream divide 
areas and may be absent where it is cut by the New River and its tributaries. The clay, sandy clay, 
and silt beds that occur in the surficial aquifer are thin and discontinuous throughout. A semi- 
confining unit is found in the surficial aquifer within some portions of MCB, Camp Lejeune. 

Recharge to the surficial aquifer is by rainfall. The aquifer receives more recharge in the winter than 
in the summer when much of the water evaporates or is transpired by plants before it can reach the 
water table. Most of the surficial groundwater is discharged to local streams, but some water passes 
through the underlying semi-confining unit. Recharge for the surficial aquifer is based on an 
average rainfall of 52 inches per year and an average recharge of 30 percent, or an annual recharge 
of approximately 16 inches per year. The remaining 70 percent of the rainfall is lost as surface 
runoff or evapotranspiration. Sixteen inches of recharge equates to 7,600,OOO gallons per day (gpd) 
per square mile or approximately 114,000,000 gpd for all of MCB, Camp Lejeune (based on 
150 square miles of recharge area). Water levels in the wells tapping the surticial aquifer vary 
seasonally. The water table is generally highest in the winter and spring, and lowest in the summer 
and early fall. The estimated lateral hydraulic conductivity for the surficial aquifer is 50 feet per day 
@t/d) and is based on a general composition of tine sand mixed with some silt and clay (Cardinal, 
et al., 1993). 
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Although the aquifer is classified as GA (i.e., existing or potential source of drinking water supply 
for humans), it is not used as a potable water source at MCB, Camp Lejeune because of its low 
yielding production rates (typically less than 3 gpm). 

The Castle Hayne semi-confining unit in the MCB, Camp Lejeune area is characterized as less 
permeability beds overlying the Castle Hayne aquifer that have been partly eroded or incised in 
places. This unit is composed of clay, silt, and sandy clay, with vertical hydraulic conductivity 
estimates of 1.4 x lo9 to 0.41 feet/day. The range in vertical hydraulic conductivity of the semi- 
confining layers determines the degree to which the semi-confining unit transmits flow. The 
thickness of the semi-confining unit ranges from zero to 26 feet and averages about nine feet where 
present. 

The principal water supply aquifer for MCB, Camp Lejeune is the Castle Hayne aquifer. This 
aquifer primarily resides within the River Bend Formation which consists of sand, cemented shells 
and limestone. The upper portion of the aquifer is primarily comprised of calcareous sands with 
some thin clay and silt beds. The sand becomes increasingly more limy with depth. The lower 
portion of the aquifer is comprised of partially unconsolidated limestone and sandy limestone 
interbedded with clay and sand. Also, buried paleostream channels containing various deposits exist 
within the aquifer. The top of the aquifer ranges from 10 feet above sea level to 70 feet below sea 
level and is irregular over most of the northern portion of MCB, Camp Lejeune. The aquifer is more 
regular in areas southeast of the New River, where it slopes southeastward. The Castle Hayne 
thickens to the east, from 160 feet in the Camp Geiger area to over 400 feet at the eastern boundary 
of MCB, Camp Lejeune. 

Estimated transmissivity, hydraulic conductivity and storage coefficient values for the Castle Hayne 
aquifer range from 6,100 to 183,300 gpd/ft, 14 to 91 feet/day and 2~10~ to 1x10”, respectively. An 
aquifer pump test conducted by ESE (1988) in the Hadnot Point Industrial Area, using an existing 
water supply well @P-642), indicates an average transmissivity and storage coefficient of 9,600 
gpd/ft and 8.8x1 04, respectively (ESE, 1988). 

Recharge of the Castle Hayne aquifer at MCB, Camp Lejeune is primarily received from the 
surficial aquifer. Natural discharge is to the New River and its major tributaries. The Castle Hayne 
aquifer provides roughly seven million gallons of water to MCB, Camp Lejeune. Groundwater 
pumping has not significantly affected natural head gradients in the aquifer. 

MCB, Camp Lejeune lies in an area where the upper part of the Castle Hayne aquifer contains 
freshwater. Saltwater is found in the bottom of the aquifer in the region and in the New River 
estuary; both are of concern in managing water witbdrawals from the aquifer. Overpumping of the 
deeper parts of the aquifer or in areas hydraulically connected to estuarine streams could cause 
saltwater intrusions. The aquifer underlying most of the area contains water having less than 
120 milligrams per liter (mg/L) of chloride. 

3.4.2 Site-Specific 

The following sections describe the site hydrogeologic conditions for the surficial (water table) 
aquifer and the Castle Hayne aquifer at Site 65. Hydrogeologic characteristics in the vicinity of the 
site were evaluated by reviewing existing information and installing a network of shallow and deep 
monitoring wells. 
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Groundwater was encountered at varying depths during the drilling program. This variation is 
primarily attributed to topographical changes. In general, the groundwater was encountered between 
7.5 and 11 bgs feet during field activities performed at the site. 

-. 

Three rounds of groundwater level measurements were obtained on April 20,23 and August 21, 
1995, from the shallow and deep monitoring wells within the study area. The measurements are 
recorded on Table 2-2 and groundwater contours for the surficial aquifer are depicted on Figure 3-6. 

Shallow groundwater elevations exhibited some fluctuation over the four-month period. The water 
table increased an average of 0.97 feet in elevation between April 20 and 23, 1995. Conversely, 
between April 23 and August 21, 1995, the water table decreased an average of 1.71 feet in 
efevation. Typically at MCB, Camp Lejeune, a higher water table is observed in the winter and 
spring and a lower water table is noted in the summer and fall. According to historical rainfall data 
provided by the Naval Oceanography Command Detachment, rainfall increases throughout the 
summer with July recording the largest quantity per year on average. A decrease in amount of rain 
is usually observed in August; however, the month of August historically records the second highest 
quantity of rain for the entire year with the month of June recording the third highest amount (see 
Table 3-2). However, according to Headquarters and Headquarters Squadron Station Weather 
located at the Marine Corps Air Station, New River, considerably less rain was received during the 
summer months (Appendix H). During 1995, the following quantities of rain were received by 
month: 

0 April 
0 May 
0 June 
0 July 
0 August 

0.14 inches 
3.66 inches 
9.54 inches 
2.37 inches 
7.49 inches 

These actual quantities are well below the historical average. 

Shallow groundwater elevations and flow patterns observed on August 21, 1995 are depicted on 
Figure 3-6. Calculations for hydraulic gradient were completed using the three point method 
described in USGS Water Supply Paper No. 2220, entitled “Basic Groundwater Hydrology”. The 
data indicates that the groundwater flow is toward the south-southwest, with an average gradient of 
9.7 x 10m3 ft/fi. The southwestern portion of the site has a steeper gradient (an average of 1.2 x 10e2 
ft/ft) than the rest of the site (an average of 8.2 x lo5 ft/ft). 

Hydraulic conductivity tests were performed at the site on May 22,1995. The average conductivity 
for the surficial aquifer is 0.722 fvday (2.55 x 1 OA cm/set). These values were calculated using the 
Geraghty and Miller, Aquifer Test Solver (AQTESOLV) program which uses the Bouwer and Rice 
(1976) method for unconfined aquifers. The average values are consistent with expected values of 
hydraulic conductivity for the fine sands observed at the site (Fetter, 1980). The copies of the 
AQTESOLV printouts are located in Appendix I and the results are summarized on Table 3-3. 

A study of data from other aquifer tests (pump tests) performed at MCB, Camp Lejeune was 
conducted by Baker to further evaluate aquifer characteristics and production capacities. The 
technical memorandum is provided in Appendix G. The information contained in this memorandum 
pertains primarily to the surficial aquifer. Average pumping rates range from 0.5 to 3 gpm. 

3-6 



Transmissivity ranges from 7.17 to 7,100 ff/day; storativity ranges from 1.5 1 x 1 OS3 to 7.48 x 10”; 
and hydraulic conductivity ranged from 0.48 to 1.42 ft/day. 

Fluctuation of the groundwater elevations within the deep wells was observed over the three months; 
however, the change was not as significant as in the shallow wells. An average increase of 0.93 feet 
was observed between April 20 and 23, and a decrease of 1.36 feet in the groundwater elevation was 
observed between April 23 and August 2 1,1995. It is not uncommon for a semi-confined aquifer 
to not respond to precipitation or seasonal fluctuation with the same magnitude as an unconfined 
aquifer. The presence of the semi-confining unit serves to impede the vertical migration of 
precipitation causing a delayed and minimized effect on the head of the semi-confined aquifer. 

Groundwater elevations and flow patterns for the upper portion of the Castle Hayne aquifer are 
depicted on Figure 3-7. Given the limited number of points, groundwater flow direction and 
gradient is estimated to flow in a southern to southwestern direction with a gradient of 2.3 x lo-O3 
to 2.7 x lo-O3 ft/ft. 

3.6 Land Use and DemoPraDhics 

MCB, Camp Lejeune presently covers an area of approximately 236 square miles. Currently, the 
military population of MCB, Camp Lejeune is approximately 41,000 active duty personnel. The 
military dependent community is in excess of 32,000 civilian employees perform facilities 
management and support functions. The population of Gnslow County has grown from 17,738 in 
1940, prior to the formation of the base, to its present population of 121,350. 

P During World War II, MCB, Camp Lejeune was used as a training area to prepare Marines for 
combat. This has been a continuing function of the facility during the Korean and Vietnam Conflicts 
and the recent Gulf War (i.e., Desert Storm). Toward the end of World War II, the base was 
designated as home for the Second Marine Division. Since that time, Fleet Marine Forces units also 
have been stationed here as tenant commands. 

The existing land use patterns in the various geographic areas within the MCB are described in this 
section and listed, per geographic area, on Table 3-4. In addition, the number of acres comprising 
each land use category has been estimated and provided on the table. The areas described below are 
depicted on Figure l-2. 

The Engineer Area Dump (Site 65) refers to a four- to five-acre former land disposal site situated 
in the Courthouse Bay section of MCB, Camp Lejeune. Courthouse Bay is located on the south side 
of state road 172 along the eastern shore of the New River. It is one of a series of small bays which 
are formed by the New River. 

Site 65 is a primarily wooded area located immediately east of the Marine Corps Engineer School 
which occupies property between Site 65 and the bay. The school is used for maintenance, storage, 
and operator training of amphibious vehicles and heavy construction equipment. The school also 
utilizes a several acre parcel located just east of Site 65 to conduct heavy equipment training 
activities. Two surface ponds are located immediately east of the training facilities that have 
recreational fishing available, and is stocked by the base fishery commission. Also, there are some 
physical fitness trails and exercise stops that run throughout the site and surrounding areas. Several 
wide, cleared trails for tanks and heavy equipment cross the site. 
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3.7 Climatolow and Meteorolov - 

Although coastal North Carolina lacks distinct wet and dry seasons, there is some seasonal variation 
in average precipitation (See Table 3-2). July tends to receive the most precipitation and rainfall 
amounts during summer are generally the greatest. Daily showers during the summer are not 
uncommon, nor are periods of one or two weeks without rain. Convective showers and 
thunderstorms contribute to the variability of precipitation during the summer months. October 
tends to receive the least amount of precipitation, on average. Throughout the winter and spring 
months precipitation occurs primarily in the form of migratory low pressure storms. MCB, Camp 
Lejeune’s average yearly rainfall is approximately 52 inches. Table 3-2 presents a climatic summary 
of data collected during 35 years (January 1955 to December 1990) of observations at Marine Corps 
Air Station New River. 

Coastal plain temperatures are moderated by the proximity of the Atlantic Ocean. The ocean 
effectively reduces the average daily fluctuation of temperature. Lying 50 miles offshore at its 
nearest point, the Gulf Stream tends to have little direct effect on coastal temperatures. The southern 
reaches of the cold Labrador Current offsets any warming effect the Gulf Stream might otherwise 
provide. 

MCB, Camp Lejeune experiences hot and humid summers; however, ocean breezes frequently 
produce a cooling effect. The winter months tend to be mild, with occasional brief cold spells. 
Average daily temperatures range from 38°F to 58°F in January and 72°F to 86°F in July. The 
average relative humidity, between 75 and 85 percent, does not vary greatly from season to season. 

Observations of sky conditions indicate yearly averages of approximately 112 days clear, 105 partly 
cloudy, and 148 cloudy. Measurable amounts of rainfaIl occur 120 days per year, on the average. 
Prevailing winds are generally from the south-southwest 10 months of the year, and from the 
north-northwest during September and October at an average speed of 6.9 miles per hour. 

3.8 Water SUDD~V 

Potable water for MCB, Camp Lejeune is supplied entirely by groundwater. The base has no 
formally established groundwater preservation areas; however, because the base controls more than 
110,000 acres of land, and because much of this land has remained undeveloped, the undeveloped 
areas serve the function of groundwater preserves. Groundwater usage is roughly seven million 
gallons per day (Cardinell, et al., 1993). Groundwater is pumped from approximately 77 of 90 water 
supply wells located within the boundaries of MCB, Camp Lejeune. Water is treated at eight plants 
which have a total capacity of 15.8 million gallons per day. 

All of the water supply wells utilize the Castle Hayne aquifer. The Castle Hayne aquifer is highly 
permeable, semi-confined aquifer that is capable of yielding several hundred to 1,000 gpm in 
municipal and industrial wells in the MCB, Camp Lejeune area. The water supply wells at the base 
average 162 feet in depth; eight inches in diameter (casing); and yield 174 gpm (Harried, et al., 
1989). The water is typically a hard, calcium bicarbonate type. Table 3-5 provides a summary of 
the supply wells within a one-mile radius of Site 65. The locations of these supply wells are 
depicted in Figure 3-8. Information pertaining to the supply wells was gathered from the Wellhead 
Management Program Engineering Study 91-36 (Geoplex, 1991), the Preliminary Draft Report 
Wellhead Monitoring Study 92-34 (Greenhorne and O’Mara, Inc., 1992), and interviews with base 
personnel. 

-. 

3-8 



Five active wells are located within a one-mile radius of Site 65 (BB44, BB47, BB2 18, BB220, and 
BB221). Production well BB44 is located approximately 1,200 feet from the site. The total depth 
of this well is 62 feet bgs and is screened from 32 to 62 feet bgs. This well is suspected to have been 
impacted by surficial groundwater infiltration due to its relatively shallow screen. 

Production wells BB47, BB2 18, BB220, and BB22 1 have total depths of 150,185,150, and 200 feet, 
respectively. The screen intervals for the wells (measured in feet bgs) are as follows: 

0 BB47 - <40-53 feet and 102-125 feet 
0 BB218 - <64-94 feet and 148-168 feet 
0 BB 220 - 55-70 feet; 85-95 feet; and 130-145 feet 
l BB221 - 60-80 feet; and 135-155 feet 

3.9 Ecolopical Characteristics 

3.9.1 Regional Ecology 

Camp Lejeune covers approximately ‘108,800 acres, 84 percent of which is forested (USMC, 1987). 
Approximately 45 percent of this is pine forest, 22 percent is mixed pine/hardwood forest, and 17 
percent is hardwood forest. Nine percent of the base, a total of 3,587 acres, is wetland and includes 
pure pond pine stands, mixed pond pine/hardwood stands, marshes, pocosins, and wooded swamps. 
The base also contains 80 miles of tidal streams, 21 miles of marine shoreline, and 12 freshwater 
ponds. 

The base drains primarily to the New River or its tributaries. These tributaries include Northeast 
Creek, Southwest Creek, Wallace Creek, French’s Creek, Bear Head Creek, and Duck Creek. 

Because of the natural resources on the base, forested areas are actively managed for timber. Game 
species are aIso managed for hunting, and ponds are maintained for fishing. Game species managed 
include wild turkey, white-tailed deer, black bear, grey and fox squirrels, bobwhite quail, eastern 
cottontail and marsh rabbits, racoons, and wood ducks. 

A number of natural communities are present in the coastal plain. Subcommunities and variations 
of these major community types are also present and alterations of natural communities have 
occurred in response to disturbance and intervention (i.e., forest cleared to become pasture). The 
natural communities found in the Camp Lejeune area are summarized as follows: 

0 Mixed Hardwood Forest - Found generally on slopes of ravines. Beech is an 
indicator species with white oak, tulip, sweetgum, and holly. 

0 Southern Evergreen Forest - Dominated by pines, especially longleaf pine. 

0 Loblolly Pine/Hardwoods Community - Second growth forest that includes loblolly 
pine with a mix of hardwoods - oak, hickory, sweetgum, sour gum, red maple, and 
holly. 

0 Southern Floodplain Forest - Occurs on the floodplains of rivers. Hardwoods 
dominate with a variety of species present. Composition of species varies with the 
amount of moisture present. 
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Maritime Forest - Develop on the lee side of stables and dunes protected from the 
ocean. Live oak is an indicator species with pine, cedar, yaupon, holly, and laurel 
oak. Deciduous hardwoods may be present where forest is mature. 

Pocosin - Lowland forest community that develop on highly organic soils that are 
seasonally flooded. Characterized by plants adapted to drought and acidic soils low 
in nutrients. Pond pine is dominant tree with dense layer of evergreen shrubs. 
Strongly influenced by fire. 

Cypress Tupelo Swamp Forest - Occurs in the lowest and wettest areas of 
floodplains. Dominated by bald cypress and tupelo. 

Freshwater Marsh - Occurs upstream from tidal marshes and downstream from non- 
tidal freshwater wetlands. Cattails, sedges, and rushes are present. On the coast 
of North Carolina swamps are more common than marshes. 

Salt Marsh - Regularly flooded, tidally influenced areas dominated by salt-tolerant 
grasses. Saltwater cordgrass is a characteristic species. Tidal mud flats may be 
present during low tide. 

Salt Shrub Thicket - High areas of salt marshes and beach areas behind dunes. 
Subjected to salt spray and periodic saltwater flooding. Dominated by salt resistant 
shrubs. 

Dunes/Beaches - Zones from the ocean shore to the maritime forest. Subjected to 
sand, salt, wind, and water. 

Ponds and Lakes - Low depressional areas where water table reaches the surface or 
where ground is impermeable. In ponds rooted plants can grow across the bottom, 
Fish populations managed in these ponds include redear, bluegill, largemouth bass, 
and channel catfish (USMC, 1987). 

Open Water - Marine and estuarine waters as well as all underlying bottoms below 
the intertidal zone. 

3.9.2 Site-Specific Ecology 

During May 15 to 24, 1995, Baker conducted a qualitative habitat evaluation of the terrestrial 
environment at Site 65. The site and surrounding areas are dominated by a mixed forest composed 
of pine and deciduous trees. Cleared, sandy areas are located to the south and southeast of the site. 
Buildings, mowed grass, and paved surfaces are located to the west, and an earth moving training 
area is located east of Site 65. Mixed forest extends across Site 65, and is interspersed around the 
aforementioned zones. Topography is primarily broad and flat with scattered depressions. 

Four habitat types are present at Site 65. These include forested areas, two separate wetland areas, 
and a low-lying drainage area. These areas are depicted on Figure 3-9, and are demarcated by an 
abbreviation (i.e., the forested areas are identified as Fl). In addition to the aforementioned habitat 
types, two heavy equipment areas with close proximity to Site 65 are also identified on Figure l-2. 
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Areas identified by Fl, encompass the majority of land at Site 65. These areas are found within the 
site boundary, and are located in all directions away from Site 65. The following is a listing of the 
tree and shrub species identified within the Fl area: 

0 

0 

0 

0 

l 

0 

0 

0 

l 

0 

Loblolly Pine-Pinus taeda 
Red Maple-Acer rubrum 
Sweetgum-Liquidambar stvraciflua 
Southern Red Oak-Ouercus falcata 
Water Oak-Ouercus nima 
Sumac-w spp. 
Tulip Poplar-Liriodendron tulioifera 
Green Ash-Fraxinus nennsvlvanica 
Redbay-Persea borbonia 
Sweetbay-Magnolia virginiana 
American Holly-Ilex opaca 
Yaupon Holly-Ilex vomitoria 
Inkberry-Ilex nlabra 
Privet-Lirmstrum sinense 
Wild Grape-m sp. 
Fetterbush-Lvonia lucida 
Blueberry-Vaccinium sp. 
Briar (various>Smilax spp. 

Because of the large wooded area surrounding Site 65, the following birds were observed or 
expected to occur at Site 65: 

Robin-Turdus mimatorious 
Carolina Wren-Thrvrothorus ludovicianus 
Red-bellied Woodpecker-Melanerpes carolinus 
Blue-gray Gnatcatcher-Poliontila caerulea 
Morning Dove-Zenaida macroura 
Summer Tanager-Piranea rubra 
Northern Mockingbird-Mimus polyalottas 
Saw Grey Heron or King Fisher (observed) 

Five mammal species were identified at Site 65 based upon field signs, and are listed below: 

0 Raccoon-Procvon lotor 
l Whitetail Deer-Odocoileus virpinianus 
0 Gray Squirrel-Sciurus carolinensis 
0 Opossum-Didelnhis marsuuialis 
0 Striped Skunk-Mephitis mephitis 

Six reptile and one amphibian species were identified at Site 65 based on observations, and are listed 
below: 

0 Snapping Turtle-Chelvdra serpentina 
0 Eastern Painted Turtle-Chrvsemvs picta oicta 
0 Eastern Box Turtle-Terranene Carolina Carolina 
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l Five-lined Skink-Eumeces fasciatus 
0 Green Anoie-Anolis carolinensis carolinensis 
0 Water Snake-specie unidentified 
0 Copperhead Snake - Apkistrodon contortrix 
0 Frogs-species unidentified 

Two wetland areas (i.e., freshwater ponds), located several hundred feet to the east of Site 65 are 
shown on Figure 3-9. These areas are identified as Wl and W2. Wetland area Wl, is known as 
Courthouse Bay Pond and wetland area W2, as Powerline Pond. 

Area Wl is surrounded by a forest mixture similar to that described above. On the western side of 
area Wl, vegetation forms a narrow (approximately 25 feet) forested buffer between the heavy 
equipment training area, used ‘for earthmoving exercises and the water. The water within area W 1 
is very silty, and visibility is less than one inch. The source of the silt is believed to be from the 
earth moving exercises that take place on the western edge of area Wl. In addition, area Wl is 
located within a depression area with slopes to the south, east, west, and north. Furthermore, an F 1 
area surrounds area W 1 on the northern, eastern, and southern sides. The following is a listing of the 
tree and shrub species identified within the WI area: 

0 Loblolly Pine-Pinus taeda 
0 Sweetgum-Liauidambar styraciflua 
0 Black Willow-Salix nirrra 
0 Southern (Wax) Myrtle-Mvrica cerifera 
0 Watershield-Brasenia schreberi 

During the time of the ecological and habitat investigations, a fish investigation was conducted in 
Courthouse Bay Pond. Hoop nets were deployed in four different areas of the pond to assist in 
capturing fish. These nets were checked at least once daily. Blue gill (6 ponius macrochirus) and 
Redear Sunfish (6 ponius microlophus) were the only types of fish captured during the investigation. 

Area W2 is located approximately 200 feet to the east of area W 1. Similar to area W 1, area W2 is 
also located within a depressional area. Large amounts of fragrant water lilly (Nvmnhaea odorata) 
and miscellaneous algae and grasses were present in Powerline Pond during sampling activities. 
Furthermore, an Fl area surrounds area,W2 in all directions. The following is a listing of the tree 
and shrub species identified within the W2 area: 

Sweetgum-Liauidambar stvraciflua 
Water Oak-Ouercus nigra 
Black Willow-Salix nigra 
Cordgrass-Spartina sp. 
Briars (various)-Smilax spp. 
Fragrant Water Lilly-Nvmnhaea odorata 
Water Pennywort-Hvdrocotvle umbellata 
Misc. algae and grasses 

As with area WI, a fish investigation was also conducted. Hoop nets were deployed in three 
different areas of Powerline pond to assist in capturing fish. These nets were checked at least once 
daily. The following is a list of the fish species that were captured during the investigation: -_ 
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l Bluegill-Lepomis macrochirus 
0 Redear sunfish-Lepomis microlouhus 
0 Largemouth bass-Microuterus salmoides 

The last area, is the low lying drainage area (Dl). This area is adjacent to and is located to the 
southwest of area Wl (Courthouse Bay Pond). Area Dl appears to accept run-off fi-om the pond 
during periods of heavy rainfall. Although Dl was dry during surface water and sediment sampling 
activities, an earlier site visit did confirm the presence of pond-overflow water within this area. 
Also, water marks left on trees within Dl was another contributing fact that this area becomes 
flooded during rain events throughout the year. The western side of Dl is bordered by the engineer 
training area, and the eastern and southern sides are bordered by Fl forest. The following is a listing 
of the tree and shrub species identified within the Dl area: 

0 Loblolly Pine-Pinus taeda 
0 Sweetgum-Lirmidambar stvraciflua 
0 Red Maple-Acer rubrum 
0 Southern Red Oak-Ouercus falcata 
0 Black WilIow-Salix niera 

3.10 Water Bodv Descrbtion 

Both Courthouse Bay Pond and Powerline Pond are designated by the NC DEHNR as “C” (NC 
DEHNR, 1993). The C classifies the water bodies as fresh water, which allows for aquatic life 
propagation and survival, fishing, wildlife, secondary recreation, and agriculture (NC DEHNR, 
1993). 

3.11 Sensitive Environments 

This section describes the sensitive environments that were evaluated at Site 65. These include 
wetlands, threatened and endangered species, and other potentially sensitive environments. 

3.11.1 Wetlands 

The NC DEHNR’s Division of Environmental Management (DEM) has developed guidance 
pertaining to activities that may impact wetlands (NC DEHNR, 1992). In addition, certain activities 
affecting wetlands also are regulated by the U.S. Corps of Engineers. The U.S. Fish and Wildlife 
Service has prepared National Wetlands Inventory (bJWI) maps for the Camp Lejeune, North 
Carolina area by stereoscopic analysis of high altitude aerial photographs (USDI, 1982). 

Wetland ‘areas W 1 and W2 are included on the NWI maps. According to the NWI maps, both 
wetland areas have been identified as a Palustrine system, with an unconsolidated bottom class, and 
a permanently flooded water regime. Information from the NWI maps was transferred to site- 
specific biohabitat map (Figure 3-9). 

3.11.2 Other Sensitive Environments 

In addition to wetlands and protected species, other sensitive environments, including those Iisted 
in 40 CFR Part 300, were evaluated during Hazard Ranking System evaluations. These sensitive 
environments and their presence or absence at Site 65 are discussed below. 
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0 

0 

0 

l 

l 

l 

l 

l 

l 

l 

l 

Marine Sanctuary - Site 65 is not located within a Marine Sanctuary (NCMFC, 
1994). 

National Park - Site 65 is not located within a National Park (NPS, 1993a). 

Designated Federal Wilderness Area - Site 65 is not located within a Designated 
Federal Wilderness Area (WS, 1989, 1993). 

Areas Identified under the Coastal Zone Management Act - The North Carolina 
Coastal Area Management Act (CAMA) regulates various types of Areas of 
Environmental Concern including estuarine waters, coastal wetlands, public trust 
areas, and estuarine shoreline through the establishment of unified policies, criteria, 
standards, methods, and processes (CAMA, 1974). 

Sensitive Areas Identified under the National Estuary Program or Near Coastal 
Waters Program - Site 65 is not located within a Sensitive Area identified under the 
NEP or NCWP (NCMFC, 1994). 

Critical Areas Identified under the Clean Lakes Program - Site 65 is not located 
within a Critical Area identified under the Clean Lakes Program (NPS, 1993). 

National Monument - Site 65 is are not located near a National Monument (NPS, 
1993). 

National Seashore Recreational Area - Site 65 is not located within a National 
Seashore Recreational Area (NPS, 1993). 

National Lakeshore Recreational Area - Site 65 is not located within a National 
Lakeshore Recreational Area (NPS, 1993). 

National Preserve - Site 65 is not located within a National Preserve (NPS, 199 1). 

National or State Wildlife Refuge - Site 65 is not located within a National or State 
Wildlife Refuge (NCWRC, 1992). 

Unit of the Coastal Barrier Resource Program - Site 65 is not located within a unit 
of the Coastal Barrier Resource Program (USDI, 1993). 

Administratively Proposed Federal Wilderness Area - Site 65 is not located within 
an Administratively Proposed Federal Wilderness Area (WS, 1989, 1993). 

Spawning Areas Critical for the maintenance of fish/shellfish species within river, 
lake, or coastal tidal waters (USMC, 1993). 

State land designated for wildlife or game management - Site 65 is are not located 
within a State.game land (NCWRC, 1992). 

State designated Natural Area - Site 65 is not located within a State designated 
Natural Area or Area of Significant Value (LeBlond, 1991). 
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0 State designated areas for protection or maintenance of aquatic life - No areas 
within the boundaries of Site 65 are designated as primary nursery areas or are 
unique or special waters of exceptional state or national recreational or ecological 
significance which require special protection to maintain existing uses (NC 
DEHNR, 1994). 

0 Areas of Significant Value - Site 65 is not located within a State Area of Significant 
Value (LeBlond, 1991). 

0 State Registered Natural Resource Area - Site 65 is not located within a State 
Registered Natural Resource Area (LeBlond, 1991). 

3.11.3 Threatened and Endangered Species 

Certain species have been granted protection by the U.S. Fish and Wildlife Service under the Federal 
Endangered Species Act (16 U.S.C. 153 l-1 543), and/or by the North Carolina Wildlife Resources 
Commission, under the North Carolina Endangered Species Act (G.S. 113-331 to 113-337). The 
protected species fall into one of the following status classifications: Federal or State endangered, 
threatened, or candidate species; State special concern; State significantly rare; or State watch list. 
While only the Federal or State threatened or endangered and State special concern species are 
protected from certain actions, the other classified species have the potential for protection in the 
future. 

Surveys have been conducted to identify threatened or endangered species at Camp Lejeune and 
several programs are underway to manage and protect them. Table 3-6 lists protected species 
present at the base and their protected classifications. Of these species, the red-cockaded 
woodpecker, American alligator, and sea Mles are covered by specific protection programs. 

The red-cockaded woodpecker is classified as being state endangered. This species requires a 
specific habitat in mature, living longleaf or loblolly pine trees. The birds live in family groups and 
young are raised cooperatively. At Camp Lejeune, 2,5 12 acres of habitat have been identified and 
marked for protection. Research on the bird at Camp Lejeune began in 1985 and information has 
been collected to determine home ranges, population size and composition, reproductive success, 
and habitat use. An annual roost survey is conducted and 36 colonies of birds have been located. 

The American alligator is considered threatened in the northern-most part of its range, which 
includes North Carolina. The alligator is found in freshwater, estuarine, and saltwater wetlands in 
Camp Lejeune. Base wetlands are maintained and protected for the alligator. Signs have been 
erected where alligators are known to live. Annual surveys of Wallace, Southwest, French, Duck, 
Mill, and Stone Creeks have been conducted since 1977 to identify alligators and their habitats on 
base. 

Two protected sea Mles species, the Atlantic loggerhead and Atlantic green turtle, nest on Onslow 
Beach at Camp Lejeune and are both classified as threatened species. The green turtle was found 
nesting in 1980; the sighting was the first time the species was observed nesting north of Georgia. 
The Mle returned to nest in 1985. Turtle nests on the beach are surveyed and protected, turtles are 
tagged, and annual turtle status reports are issued. 
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Three bird species, piping plover, Bachmans sparrow, and peregrine falcon have also been identified 
during surveys at Camp Lejeune. The piping plover and peregrine falcon are classified as threatened 
species. The Bachmans sparrow is classified as special concern (state). The piping plover is a shore 
bird. Piping plovers prefer beaches with broad open sandy flats above the high tide line. Piping 
plovers feed along the edge of incoming waves. Bachmans sparrows are very specific in their 
habitat requirements. They live in open stretches of pines with grasses and scattered shrubs for 
ground cover. Bachmans sparrows were observed at numerous locations throughout the southern 
portion of Camp Lejeune. 

In addition to the protected species that breed or forage at Camp Lejeune, several protected whales 
migrate through the coastal waters off the base during the spring and fall. These include the Atlantic 
right whale, finback whale, sei whale, and sperm whale. Before artillery or bombing practice is 
conducted in the area, aerial surveys are made to assure that whales are not present in the impact 
areas. 

A natural heritage resources survey was conducted at Camp Lejeune (LeBlond, 1991) to identify 
threatened or endangered plants and areas of significant natural interest, the results of this survey 
are included in Appendix J. From this list, the rough-leaf loosestrife was the only plant that is both 
a Federal and State endangered specie. In addition, one state candidate plant specie was identified 
at Site 65, from this survey. This specie is the Blackfruit Spikerush (Eleocharis melanocaroa) and 
is located within the wetland areas of Site 65. However its exact location could not be determined 
based on the scale of the survey map. 
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TABLE 3-l 

GEOLOGIC UNITS HYDROGEOLOGIC UNITS 

System Series Formation Aquifer and Confining Unit 

Quatemary Holocene/Pleistocene Undifferentiated Surftcial Aquifer 

Pliocene Yorktown Formation(‘) 

Eastover Formation(*) 

Yorktown Confining Unit 

Yorktown Aquifer 

Tertiary 

Miocene Pungo River 
Formation(‘) 

Belgrade Formation(*) 

Pungo River Confining Unit 

Pungo River Aquifer 

Castle Hayne Confining Unit 

Oligocene River Bend Formation Castle Hayne Aquifer 

Cretaceous 

Eocene 

Palocene 

Upper Cretaceous 

Castle Hayne Formation Beaufort Confining Uniti3) 

Beaufort Aquifer 
Beaufort Formation 

Peedee Confining Unit 
Peedee Formation 

Peedee Aquifer 

Black Creek Confining Unit 
Black Creek and 

Middendorf Formations Black Creek Aquifer 

~ Upper Cape Fear Confining Unit 

Upper Cape Fear Aquifer 
Cape Fear Formation Lower Cape Fear Confining Unit 

Lower Cape Fear Aquifer 

Lower Cretaceous(‘) Unnamed Deposits(‘) - 
Lower Cretaceous Confining Unit 

Lower Cretaceous Aquifer(‘) 

Pre-Cretaceous Basement Rocks -- 

GEOLOGIC AND HYDROGEOLOGIC UNITS IN THE 
COASTAL PLAIN OF NORTH CAROLINA 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

(I) Geologic and hydrologic units not present beneath Camp Lejeune. 
(*) Constitutes part of the surficial aquifer and Castle Hayne confining unit in the study area. 
t3) Estimated to be confined to deposits of Paleocene age in the study area. 
Source: Cardinell, et al., 1993 



TABLE 3-2 

CLIMATIC DATA SUMMARY 
MARINE CORPS AIR STATION, NEW RIVER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Precipitation Temperature Mean Number of Days With 
(Inches) Relative (Fahrenheit) 

Humidity Precipitation Temperature 

Maximum Minimum Average 
(Percent) 

Maximum Minimum Average >=O.O 1” >=0.5” >=90F >=75F <=32F 

January 7.5 1.4 4.0 79 54 34 44 11 2 0 1 16 

February 9.1 .9 3.9 78 57, 36 47 10 3 0 2 11 

March 8 .8 3.9 80 64 43 54 10 3 * 5 5 
April 8.8 .5 3.1 79 73 51 62 8 2 1 13 * 

May 8.4 .6 4.0 83 80 60 70 10 3 2 25 0 

June 11.8 2.2 5.2 84 86 67 77 10 4 7 29 0 

July 14.3 4.0 7.7 86 89 72 80 14 5 13 31 0 

August 12.6 1.7 6.2 89 88 71 80 12 4 11 31 0 

September 12.8 .8 4.6 89 83 66 75 9 3 4 27 0 
October 8.9 .6 2.9 86 75 54 65 7 2 * 17 * 

November 6.7 .6 3.2 83 67 45 56 8 2 0 7 3 

December 6.6 .4 3.7 81 58 37 48 9 2 0 2 12 

Annual 65.9 38.2 52.4 83 73 53 63 118 35 39 189 48 

Note: 

* = Mean no. of days less than 0.5 days 
Source: Naval Oceanography Command Detachment, Asheville, North Carolina. Measurements obtained from January 1955 to December 1990. 



TABLE 3-3 

SUMMARY OF HYDRAULIC CONDUCTMTY TESTS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

I Hydraulic Conductivity 

I 

Hydraulic Conductivity 
Failing Head Test Rising Head Test I 

Well No. fvday 

65-MW04 0.532 

65-MW05 0.293 

65-MW07 0.293 

cmfsec fVday 

1.88 x loa 0.436 

1.03 x lOA 0.819 

1.03 x lOA 0.911 

cmlsec 

1.54 x 10” 

2.89 x lo-’ 

3.22 x 10” 

Average Hydraulic Conductivity for shallow wells: 

Entire Site: 0.722 ft/day (2.55 x lOA cmkec) 

Notes: 

Hydraulic conductivity test results were analyzed using Bouwer and Rice method as presented in the 
Geraghty and Miller “AQTESOLV” program, version 1.10. 

Hydraulic conductivity tests were conducted on May 22 and 23, 1995, using an In-Situ Environmental 
Data Logger (Model SE-2000C) and pressure transducer. 

Falling Head Test data was not used in the calculation of the average hydraulic conductivity for shallow 
wells. Falling Head Test data are inappropriate for partially penetrating wells. The data is presented 
for comparison purposes only. 

The following formulas were used for calculations and conversions: 

. To change fbmin to ft/day, the results were multiplied by 1440 mitt/day. 

. To convert ft/day to cm/set, the results were multiplied by 3.53 x IO’. 



TABLE 3-4 

/ 

Tarawa Terrace I 

French Creek 

Courthouse Bay 

Onslow Beach 

Rifle Range 

Camp Geiger 

Montford Point 

Base-Wide Misc. 

TOTAL 

Oper. 
Training 
(Instruc.) 

(lb) 
15 
1.4 

-t A 

=I= 1 
0.4 

(lY4) co!*, 
73 

(28.6) 

(968) 
1 

(1.6) 

(A) 

$9) 
15 

(6.9) 

6 
(2.6) (2T5) 
(Oh) 

LAND UTILIZATION: DEVELOPED AREAS LAND USE”’ 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Maint. 
SUPPlY/ 
Storage Medical Admin. 

154 154 157 157 10 10 122 122 
(14.3) (14.3) (14.4) (14.4) (0.9) (0.9) (11.3) (11.3) 

3 3 1 1 
(0.4) (0.4) (0) (0) 

(077) (077) (0?7, (0?7, 

3 3 1 1 
(0.5) (0.5) (0.3) (0.3) 

74 I 266 I 3 I 7 
(12.7) (45.6) (0.5) (1.2) 

28 14 12 
(10.9) (5.5) (4.7) 

$3) (3’2) (1!6) (3?2) 

(lf3) (;8) (lt3) (6T3, 

(s’p,) (2%) $6) 

2 4 2 
(0.9) (1.7) (0.9) (389) 

. $0) (2?3) 

287 590 186 

(5.7) (11.7) (0?8, (3.7) 

Family 
Housing 

343 

(34) 
406 

(80) 
248 

(92.2) 

428 
(77.4) 

(41:) 

(818) 

1,523 
(30.2) 

Troop 
Housing CM 

196 115 
(18.1) (10.7) 

19 31 
(1.9) (3.1) 

(zl) 

(20) 

(Z) 

122 22 
(20.9) (3.8) 

43 15 
(16.9) (5.9) 

(22) (lb23) 

$5) $3, 

54 
(25.0) (lT5, 

$2) (i.!) 

(1:8) 

co 1 Retreat. 1 Utility / Total 

(2) 182 40 1,080 
(16.9) (3.7) (100) 

610 1,010 
(60.4) (OT2) (100) 

(012) 57 2 507 
(11.2) (0.5) (100) 

(A) (;fs) (OS) 
269 

(100) 

(& 47 (174) 553 
(8.5) (100) 

4 43 11 255 
(1.6) (16.9) (4.3) (100) 

25 8 62 
(40.3) (13.0) (100) 

(lY3) (119,) 13 80 
(16.3) (100) 

(ITO, 16 216 
(7.4) (268) (100) 

(Of4) (21.0) 49 (41p3) 233 

(100) 

(Ii?) 128 

WJ) 

(E) 
1,116 119 5,033 
(22.2) (2.4) (100) 

“‘Upper number is acres, lower number is overall percent. 



TABLE 3-5 

SUMMARY OF SUPPLY WELLS IN THE VICINITY OF SITE 65 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Well No. 

BB-43 

BB-44 

BB-47 

BB-220 

BB-22 1 

BB-218 

Static 
Water 
Level 

Screen (feet 
Approximate Interval Well below 

Distance/Direction Year Depth (feet below Diameter land 
USGS I.D. No. Site to Well Drilled (feet) Driller surface) (inches) surface) Status 

3434550772148.1 1,630 feet 1942 60 Layne Atlantic Company 30-69 8 10.4 deactivated 
southwest (1991) 

3435040772143.1 1,200 feet west 1942 62 Layne Atlantic Company 32 - 62 8 13.4 active 

3434560772148.1 1,630 feet 1982”’ 150 East Coast Construction 40 - 55 g(l) 10.1 active 
southwest Company 102 - 125 

3435140772136.1 1,800 feet north 1975 150 Carolina Well and Pump 55 - 70 8(l) 10.2 active 
Company 85 - 95 

130 - 145 

3435220772122.1 1,500 feet northeast 1974(‘) 200 Carolina Well and Pump 60 - 80 80) 33.5 active 
Company 135 - 155 

3500010772049.1 3,000 feet east 1985 185 Carolina Well and Pump 64 - 94 10 approx. active 
Company 148 - 168 55 

(‘) As per conversations with Mac Farzelle, General Forman, Water Treatment, MCB, Camp Lejeune. 



TABLE 3-6 

PROTECTED SPECLES WITHIN MCB, CAMP LEJEUNE 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Species 
Protected 

Classification 

Animals: 

American alligator (Alligator mississinnienis) SC 

Bachmans sparrow (Aimoohilia aestivalis) FCan, SC 

Green (Atlantic) turtle (M m. mvdas) T(f), T(s) 
Loggerhead turtle (Caretta caretta) -WI T(s) 
Peregrine falcon (Falco pererrrinus) E(f), E(s) 
Piping plover (Charadrius u) -WI, T(s) 
Red-cockaded woodpecker (Picoides borealis) W-l, E(s) 
Southern Hognose Snake (Heterodon && 

Diamondback Terrapin (Malaclemvs td) 

Carolina Gopher Frog (Rana canito canito) 

FCan, SR 

FCan, SC 

FCan, SC 

Cooper’s Hawk (Accipiter cooperii) 

Eastern Diamondback Rattlesnake (Crotalus adamanteus) 

Eastern Coral Snake (Micrurus fulvius) 

Pigmy Rattlesnake (Sistrurus miliarius) 

SC 

SR 

SR 

SR 

Black Bear (Ursus americanus) I SR 
I 

Plants: 

Rough-leaf loosestrife (Lvsimachia asnerulifolia) 

Seabeach Amaranth (Amaranthus pumilus) 

Chapman’s Sedge (Carex chapmanii) 

Hirst’s Witchgrass (Dichanthelium sp.) 

Pondspice (Litsea aestivalis) 

Boykin’s Lobelia (Lobelia bovkinii) 

Loose Watermilfoil (Mvriouhvllum htxum) 

Awned Meadowbeauty (Rhexia aristosa) 

Carolina Goldenrod (Solidago ~ulchra) 

Carolina Asphodel (Tofieldia elabra.) 

Venus Flytrap (Dionaea muscinula) 

Flaxleaf Gerardia (APalinis IinifoliaJ 

Pinebarrens Goober Grass (AmDhicarnum purshii) 

Longleaf Three-awn (Aristida pahrstri~ 

Pinebarrens Sandreed (Calamovilfa brevinilid 

Warty Sedge (Carex verrucosa) 

Smooth Sawgrass (Cladium mariscoides) 

Leconte’s Flatsedge (Cvperus lecontei) 

E(f), E(s) 

TO, T(s) 
FCan 

FCan 

FCan 

FCan 

FCan,T(s) 

FCan,T(s) 

I FCan, E(s) I 
FCan 

FCan 

SR 

SR 

SR 

E(s) 
SR 

SR 

I SR I 

- 



TABLE 3-6 (Continued) 

PROTECTED SPECIES WITHIN MCB, CAMP LEJEUNE 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

I Protected 
Classification 

I 

Erectleaf Witchgrass (Dichanthelium erectifolium) 

Horsetail Spikerush (Eleocharis eauisetoides) 

Sand Spikerush (Eleocharis montevidensis) 

SR 

SR 

SR 

Flaxleaf Seedbox (Ludwigia linifolia) SR 

Torrey’s Muhley (Muhlenberpia torrevana) E(s) 
Southeastern Panic Grass (Panicurn tenerum) SR 

Spoonflower (Peltandra sagittifolia) 

Shadow-witch (Ponthieva racemosa) 

West Indies Meadowbeauty (Rhexia cubensis) 

SR 

SR 

SR 

Pale Beakrush (Rhvnchosnora pallida) 

Longbeak Baldsedge (Rhvnchosnora scirpoides) 

Tracy’s Beakrush (Rhvnchosnora tracvi) 

! SR 
I 

SR 

SR 

Canby’s Bulrush (Scirpu~ etubercu1ah.Q 

Slender Nutrush (Scleria minor) 

Lejeune Goldenrod (Solidapo sp.) 

SR 

SR 

SR 

Dwarf Bladderwort (Utricularia olivacea) 

Elliott’s Yellow-eyed Grass (Xvris elliottii) 

Carolina Dropseed (SDorobohts sp.) 

T(s) 
SR 

T(s) 

Legend: 
E(f) = Federal Endangered 
T(f) = Federal Threatened 
Fcan = Candidate for Federal Listing 
E(s) = State Endangered 
T(s) = State Threatened 
SC = State Special Concern 

Source: LeBlond, 1994 
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4.0 NATURE AND EXTENT OF CONTAMINATION 

This section presents and evaluates the results of the RI conducted at Site 65. The objectives of the 
section are to characterize the nature and extent of contamination at the site. The characterization was 
accomplished through environmental sample collection and laboratory analysis of soil, groundwater, 
surface water and sediments. The detection summary tables and figures referenced in the text are 
located at the end of Section 4. 

Analytical parameters can be segregated into two broad categories: organic compounds and inorganic 
elements. Most of the organic parameters included in the analytical program do not occur naturally. 
Therefore, any organic compounds detected in the samples collected from the site may be attributed 
to either site or sampling/laboratory contamination. However, many of the inorganic elements 
included in the analytical program occur naturally. In order to accurately present the nature and extent 
of contamination, the detected parameters that are either common laboratory contaminants or are 
naturally occurring on site must be segregated from those that may be attributed to site or off-site 
activities. 

4.1 Data Management and Tracking 

Analytical data generated during the RI was submitted for third-party validation to Heartland 
Environmental Services, Inc. Procedures established by the National Functional Guidelines for 
Organic (USEPA, 1991) and Inorganic (USEPA, 1988) Analyses were followed during the validation 
process. Validation of the analytical data, through established procedures, served to reduce the 
inherent uncertainties associated with its usability. Data qualified as “J” were retained as estimated. 
Estimated analytical results within a data set are common and considered usable by the USEPA. Data 
may be qualified as estimated for several reasons including: an exceedence of holding times; high or 
low surrogate recovery; intra-sample variability; or the reported value is below the Contract Required 
Detection Limit (CRDL) or the Contract Required Quantitation Limit (CRQL). 

Additional data qualifiers were employed during the data validation (see Appendix K). The “NJ” 
qualifier denotes that a compound was tentatively identified, but the reported value may not be 
accurate or precise. Compounds which were not detected and had inaccurate or imprecise quantitation 
limits were assigned the “UJ” qualifier. The “B” qualifier identifies a compound that was detected in 
the method blank associated with the sample. If the sample result has serious deficiencies with regard 
to the ability to analyze the sample and meet quality control criteria, the compound is assigned the “R” 
qualifier and the data is rejected. No data acquired during this RI was rejected. 

The management and tracking of data from the time of field collection to receipt of the validated 
electronic analytical results is of primary importance and reflects the overall quality of the analytical 
results. Field samples and their corresponding analytical tests were recorded on the chain-of-custody 
sheets, included as Appendix D. The chain-of-custody forms were checked against the FSAP (Baker, 
1995) to determine if all designated samples were collected for the appropriate parameters. Similarly, 
the validated information was compared to laboratory information as a final check. In summary, the 
tracking information was used to identify the following items: 

0 Identify sample discrepancies between the analysis plan and the field investigation. 

0 Verify that the laboratory received all samples and analyzed for the correct 
parameters. 

4-l 



0 Verify that the data validator received a complete data set. 

0 Ensure that a complete data set was available for each media of concern prior to 
entering results into the database. 

4.2 Non-Site Related Analvtical Results 

Many of the organic and inorganic constituents detected in soil, groundwater, surface water and 
sediments at Site 65 are attributable to non-site related conditions or activities. Two primary sources 
of non-site related results include laboratory contaminants and naturally-occurring inorganic elements. 
In addition, non-site related operational activities and conditions may contribute to “on-site” 
contamination. A discussion of non-site related analytical results for the site is provided in the 
following subsections. 

4.2.1 Laboratory Contaminants 

Blank samples (i.e., rinsate, field, trip) provide a measure of contamination that has been introduced 
into a sample set during the collection, transportation, preparation and/or analysis of samples. To 
remove non-site related contaminants from further consideration, the concentrations of the same 
chemicals detected in environmental samples. 

Common laboratory contaminants (i.e., acetone, 2-butanone, chloroform, metbylene chloride, toluene, 
and phthalate esters) were considered as positive results only when observed concentrations exceeded 
ten times the maximum concentration detected in any blank. If the concentration of a common 
laboratory contaminant was less than ten times the maximum blank concentration, then it was 
concluded that the chemical was not detected in that particular sample (USEPA, 1989a). The 
maximum concentrations of detected common laboratory contaminants in trip, field and &sate blanks 
were as follows: 

0 acetone NJ P-g/L 
0 methylene chloride 1J l&L 
l 2-butanone 75 c~i9-L 
l toluene 4J CL!& 
0 bis(2-ethylhexyl)phthalate 2J I-C@ 
0 di-n-butyl phthalate 1JNGJ 

Chloroform was detected at 30 pg5 in a potable water field blank (73-FB-03), but is probably not due 
to laboratory contamination. 

Organic constituents contained in blanks that were not considered common laboratory contaminants 
were considered as positive results only when observed concentrations exceeded five times the 
maximum concentration detected in any blank (USEPA, 1989b). All TCL compounds less than five 
times the maximum level of contamination noted in any blank were considered to be not detected in 
that sample. The maximum concentrations of all other detected blank contaminants were as follows: 

0 1,1-dichloroethene 
l 1,2-dichloroethane 

0 trichloroethene 
0 4,4-DDT 

25 CL@ 
25 P& 
25 clg/L 
0.3 CL@ 
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0 bromodichloromethane lSP@ 
l dibromochlorormethane 6J PLgn 

A limited number of solid environmental samples that exhibited high concentrations of tentatively 
identified compounds (TICS) underwent additional sample preparation. Medium level sample 
preparation provides a corrected CRQL based on the volume of sample used for analysis. The 
corrected CRQL produces higher detection limits than the low level sample preparation. A 
comparison to laboratory blanks used in the medium level preparation was used to evaluate the relative 
amount of contamination within these samples. 

4.2.2 Naturally-Occurring Inorganic Elements 

In order to differentiate inorganic contamination due to site operations from naturally-occurring 
inorganic elements in site media, the results of the sample analyses were compared to information 
regarding background conditions at MCB, Camp Lejeune. The following guidelines were used for 
each media: 

Soil: MCB, Camp Lejeune Background Soil Samples - Appendix L 
Groundwater: Evaluation of Metals in Groundwater - Appendix M 
Surface Water: Off-Base Reference Stations (White Oak River Basin) - Appendix N 
Sediment: Off-Base Reference Stations (White Oak River Basin) - Appendix N 

The following subsections address the various comparison criteria used to evaluate the analytical 
results from soil, groundwater, surface water and sediment samples collected at Site 65. 

4.2.2.1 &iJ 

In general, chemical-specific standards and criteria are not available for soil. As a result, base-specific 
background concentrations have been compiled from a number of locations throughout MCB, Camp 
Lejeune to evaluate background levels of inorganic elements in the surface and subsurface soil. 
Organic contaminants, unlike inorganic elements, do not occur naturally. Therefore, it is probable that 
all organic contaminants detected in the surface and subsurface soil are attributable to activities which 
have previously occurred or are currently taking place within or surrounding the study area. 

Site background and base background concentration values for inorganic elements in surface and 
subsurface soil at MCB, Camp Lejeune (which includes results from background samples collected 
at Site 65) are presented in Tables 4-l and 4-2, respectively. The tables provide a comparison 
illustrating whether the results from background samples collected at Site 65 are within the range of 
concentrations collected throughout the base. The base background ranges are based on analytical 
results of background samples collected in areas not known to have been impacted by site operations 
or disposal activities at MCB, Camp Lejeune. In subsequent sections, which discuss the analytical 
results of samples collected during the soil investigation, only those inorganic parameters with 
concentrations exceeding base background ranges will be considered. Appendix L contains the base 
soil background database for metals. 

4.2.2.2 Groundwater 

A shallow and deep monitoring well cluster was installed upgradient of the site to assess background 
groundwater conditions. Background wells are often instahed to assess the natural state and quality 
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of groundwater. Natural, in this sense, implies that the groundwater has not been altered due to human 
activity. In some cases, these monitoring wells provide data that is representative of naturally 
occurring conditions. In other cases, these wells may not be representative of naturally occurring 
conditions, if other base-related activities have altered the natural state of groundwater. In the latter 
case, the well samples would be classified as “control” samples. Control samples are samples which 
may not represent background conditions, but represent the current state of groundwater quality 
upgradient of the site. During the past few years, a number of background wells have been installed 
throughout the base as part of individual site investigations. Most of the background wells installed 
throughout the base provide control samples. The samples collected from these wells have generated 
data that is representative of base-wide groundwater quality. 

___ 

Chemical-specific standards and criteria are available for evaluation of groundwater analytical results. 
In the subsequent sections, which address the analytical results of samples collected during the 
groundwater investigation, only those inorganic parameters with concentrations exceeding applicable 
federal and/or state regulations will be discussed. In order to supplement comparison criteria, a 
number of base-specific background (i.e., upgradient) samples were compiled as part of a study to 
evaluate levels of inorganic elements in groundwater at MCB, Camp Lejeune. Appendix M presents 
Baker’s Draft Report Evaluation of Metals in Groundwater, June 1994, prepared for the DON, Atlantic 
Division Naval Facilities Engineering Command. 

Groundwater samples were analyzed for total and dissolved metals parameters. One sample (10%) 
was analyzed for dissolved metals. The concentrations for the dissolved metals were generally found 
to be higher than total metals, particularly for metals such as calcium, magnesium and sodium. The 
only metals which exhibited lower results in the dissolved metals than the total metals were cadmium 
and iron. A 0.45-micron filter was used in the field to remove small particles of silt and clay that 
would otherwise be dissolved during sample preservation and generate an unrealistically high apparent 
value of metals in groundwater. The total metals, or unfiltered samples, thus reflect the concentrations 
of inorganic in the natural lithology and inorganic elements dissolved in the groundwater. 

-.. 

USEPA Region IV requires that unfiltered inorganic concentrations be used in evaluating ARARs and 
risk to human health and the environment. In the subsequent sections, which discuss the groundwater 
sample analytical results, both total and dissolved inorganics (which exceed applicable federal and/or 
state standards) will be presented and discussed. 

Groundwater in the MCB, Camp Lejeune area is naturally rich in iron and manganese often exceeding 
the federal Maximum Contaminant Levels (MCLs) and North Carolina Water Quality Standards 
(NCWQS) of 300 and 50 pg/L, respectively. Elevated levels of iron and manganese, at concentrations 
above the MCL and NCWQS, were reported in samples collected from a number of the potable water 
supply wells at the base, which were installed at depths greater than 162 feet bgs (Greenhorne and 
CYMara, 1992). Iron and manganese concentrations in several monitoring wells at Site 65 exceeded 
the MCL and NCWQS, but fell within the range of concentrations for samples collected elsewhere 
at the base. Based upon the widespread occurrence of iron and manganese at similar levels, it is 
assumed that these two metals are naturally-occurring in groundwater, and their presence is not 
attributable to site operations. 

4.2.2.3 Surface Water and Sediment 

Offsite surface water and sediment samples were collected from three tributaries of the White Oak 
River as a part of a background investigation, White Oak River Basin Reference Study. These - 
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tributaries were generally located between Swansboro and the Croatan National Forest and were 
believed not to be impacted by previous activities that were conducted at current Base IR sites. As 
a part of this study a total of ten surface water and 20 sediment samples were collected from nine 
reference stations and analyzed for TAL metals. A summary of metals results for surface water and 
sediment are included in Appendix N. Reference stations were located in the following areas of the 
White Oak River Basin: 

0 Webb Creek - two reference stations 
l Hadnot Creek - four reference stations 
0 Holland Mill Creek - three reference stations 

4.3 State and Federal Criteria and Standards 

Contaminant concentrations can be compared to contaminant-specific established federal and state 
criteria and standards such as federal MCLs or NCWQS. 

The only enforceable federal regulatory standards for water are the federal MCLs. In addition to the 
federal standards, North Carolina developed the NCWQS for groundwater and surface water. 
Regulatory guidelines were used for comparative purposes to infer the potential health risks and 
environmental impacts when necessary. Relevant regulatory guidelines include federal Ambient 
Water Quality Criteria (AWQC) and Health Advisories. 

In general, chemical-specific criteria and standards are not available for soil. Therefore, base-specific 
background concentrations were compiled to evaluate background levels of inorganic constituents in 
the surface and subsurface soil. Organic contaminants were not detected in the base-specific 
background samples. Therefore, it is likely that all organic contaminants detected in the surface and 
subsurface soil, within OU No. 9, Site 65, are attributable to the practices which have or are currently 
taking place within the areas of concern. 

A brief explanation of the criteria and standards used for the comparison of site analytical results is 
presented below. 

North Carolina Water Quality Standards (Groundwater) - NCWQSs are the maximum allowable 
concentrations resulting from any discharge of contaminants to the land or waters of the state, which 
may be tolerated without creating a threat to human health or which otherwise render the groundwater 
unsuitable for its intended purpose. 

Maximum Contaminant Levels - MCLs are enforceable standards for public water supplies 
promulgated under the Safe Drinking Water Act and are designed for the protection of human health. 
MCLs are based on laboratory or epidemiological studies and apply to drinking water supplies 
consumed by a minimum of 25 persons. They are designed for prevention of human health effects 
associated with a lifetime exposure (70-year lifetime) of an average adult (70 kg) consuming 2 liters 
of water per day. MCLs also consider the technical feasibility of removing the contaminant fi-om the 
public water supply. 

North Carolina Water Quality Standards (Surface Water) - The NCWQSs for surface water are 
the standard concentrations, that either alone or in combination with other wastes, in surface waters 
that will not render waters injurious to aquatic life or wildlife, recreational activities, public health, 
or impair waters for any designated use. 
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USEPA Water Quality Screening Values (WQSV) - WQSVs are non-enforceable regulatory 
guidelines and are of primary utility in assessing acute and chronic toxic effects in aquatic systems. 
WQSVs are provided for both freshwater and saltwater aquatic systems, and are reported as acute 
and/or chronic values (USEPA, 1995a, b). Most of the WQSVs are the same as the USEPA Ambient 
Water Quality Criteria (AWQC); however, some of the WQSVs are based on more current studies. 

Oak Ritige National Laboratory (ORNL) Aquatic Benchmarks - ORNL Aquatic Benchmarks are 
developed for many contaminants, including those that do not have NCWQS or WQSVs (Suter and 
Mabrey, 1994). The ORNL aquatic benchmarks include secondary acute values and secondary 
chronic values that are calculated using the Tier II method describe din the EPA’s Prouosed Water 
Oualitv Guidance for the Great Lakes Svstem (USEPA, 1993b). Tier II values are developed so that 
aquatic benchmarks could be established with fewer data than are required for the USEPA AWQC. 
The benchmarks are limited to contaminants in freshwater. 

Sediment Screening Levels - Sediment Screening Levels (SSLs) have been compiled to evaluate the 
potential for contaminants in sediments to cause adverse biological effects (Long, Ed al., 1995; Long 
and Morgan 1991; and USEPA, 1995). The lower ten percentile (Effects Range-Low @R-L]) and 
the median percentile (Effects Range-Median @R-M]) of biological effects have been developed for 
several contaminants. The concentration below the ER-L represents a minimal-effects range (adverse 
effects would be rarely observed). The concentration above the ER-L but below the ER-M represents 
a possible-effects range (adverse effects would occasionally occur). Finally, the concentration above 
the ER-M represents a probable-effects range (adverse effects would probably occur). 

In addition to the SSLs, Apparent Effects Threshold Sediment Quality Values have been developed 
by Tetra Tech Inc., (1986) for the Puget Sound. These values are the concentrations of contaminants 
above which statistically significant biological effects would always be expected. Finally, the 
Wisconsin Department of Natural Resources has developed interim criteria for in-water disposal of 
dredged sediments (Sullivan, et al., 1985). However, these criteria are established using background 
data and are not based on aquatic toxicity. 

Sediment Quality Criteria - Currently, promulgated sediment quality criteria (SQC) only exist for a 
few contaminants. However, SQC for nonionic organic compounds can be calculated using the 
procedures in the Technical Basis for Deriving Sediment Ouality Criteria for Nonionic Organic 
Contaminants for the Protection of Benthic Organisms by using Equilibrium Partitioning (USEPA, 
1993) as folIows: 

SQC = (Foc)(Koc)(FCV)/l,000,000 

Where: 
SQC = sediment quality criteria tug/kg) 
Foe = sediment organic carbon content (mg/kg) 
Koc = chemical organic carbon partition coefficient (mL/g) 
FCV = final chronic water quality value @g/L) 

4.4 Analvtical Results 

The analytical results of the surface soil, subsurface soil, test pits, groundwater, surface water, 
sediment, and fish sampling performed at Site 65 are presented in the following sections. A summary 
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of site contamination, by media, is provided in Table 4-3. The Data Frequency Summaries for all 
media at Site 65 are presented in Appendix 0. 

All samples submitted for analysis were analyzed for full TCL organic compounds, including 
volatiles, semivolatiles and pesticides/PCBs, and TAL inorganics (excluding cyanide), using CLP 
protocols and Level III data quality. 

4.4.1 Surface Soil 

A total of 13 surface soil samples were collected from various locations across Site 65. Six of the 
samples were collected near the waste piles and burn area shown on Figure 4- 1. The remaining 
samples were collected from other locations potentially impacted by historical activities at the site. 
Surface soil sample detection summaries for organic compounds and inorganic elements are presented 
in Tables 4-4 and 4-5, respectively. The locations of these samples are shown on Figures 4- 1 and 4-2 
along with the estimated and positive analytical results. 

Six volatile organic compounds (VOCs) were detected in the surface soil samples. Methylene chloride 
was detected twice at 2J @kg; acetone was detected once at 1 OJ yg/kg, trichloroethene was detected 
once at 1 J pg/kg; and toluene was detected three times at concentrations of 1 J or 2J @kg. All of 
these compounds were detected at concentrations which are below the levels detected in the QA/QC 
blanks. These compounds are considered to be sampling or laboratory contaminants, since they are 
less than 10 times the maximum concentration detected in the QA/QC blanks. 

The two remaining VOCs detected in surface soils are ethylbenzene and total xylenes. Ethylbenzene 
was detected at location 65SB-07 (1 J pg/kg) and xylenes were detected at locations 65SB-07 and 
65DW-0 l(5 J and 3 J pgikg, respectively). Both locations are near roads traveled by heavy equipment 
and both compounds are constituents of petroleum products. 

A total of 19 semivolatile organic compounds (SVOCs) were detected in surface soils. The most 
widespread compound was bis(2-ethylhexyl) phthalate which was detected at nine locations. 
Bis(2-ethylhexyl)phthalate concentrations ranged from 48J pg/kg (65SB-10) to 87J pg/kg 
(65MW-06). This phthalate is a common plasticizer in rubber and plastic products, such as tires. All 
of the sample locations with estimated concentrations of these phthalates are near roads or equipment 
training areas. 

Eleven SVOCs were detected at two or three of the following locations: 65DW-01, 65SB-06 and 
65SB-12. These compounds and their respective concentrations are shown on Figure 4-l. These 
sample locations are near the waste piles and burn area. The compounds are all polyaromatic 
hydrocarbons (PAHs) which may be generated as products of incomplete combustion. 

Di-n-butyl phthalate was detected at two locations (65SB-06 and 65SB-08) at 390J and 2605 &kg, 
respectively. Di-n-butyl phthalate is a specialty plasticizer and polymer additive, especially for 
polyvinyl chloride (PVC) plastics. However, the sample locations are also near the waste piles at 
Site 65. 

The remaining six SVOCs were detected at one location each. Five of the six compounds were 
detected at only 65DW-01. These PAHs are probably related to the other PAHs detected at 65DW-01. 
2,4-dinitrophenol (150J pg/kg) was detected at 65DW-04 near an entrance road to the Engineer 
Training Area. This compound is probably unrelated to Site 65. 
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Pesticide results for surface soil samples included detections at 11 of 13 locations. DDT and its by- 
products were measured at nine locations with a maximum concentration of 83 J &kg at 65MW-07. 
Endosulfan II was measured at two locations with a maximum concentration of 3.9NJ pg/kg. 
Heptachlor epoxide was detected at one location at a concentration of 2.3 l&kg. PCB Aroclor 1260 
was detected at one location at a concentration of 525 &kg. ~ 

Surface soil sample analytical results for TAL metals were compared to a screening level of two times 
average background concentrations as listed in Appendix L. Seven of 13 sample locations exceeded 
two times average base background for one or more elements. Six of the seven samples are near the 
heavy equipment training area where the soil has been disturbed numerous times by bulldozers, 
front-end loaders, scrapers and similar equipment. The remaining sample location is 65 SB-06, which 
is near the waste piles. Metals which exceed the screening level at more than one location are barium, 
chromium, copper, lead, manganese, and zinc. Metals which exceeded the screening level at only one 
location are iron, nickel, potassium, and thallium. 

4.42 Subsurface Soil 

A total of 13 subsurface soil samples were collected from the same locations within Site 65 as the 
surface soil samples. Six of the samples were collected near the waste piles and burn area shown on 
Figure 4-3. The remaining samples were collected from other locations potentially impacted by 
historical activities at the site. Subsurface soil sample detection summaries for organic compounds 
and inorganic elements are presented in Tables 4-6 and 4-7, respectively. The locations of these 
samples are shown on Figures 4-3 and 4-4 along with the estimated and positive analytical results. 

Five VOCs were detected in the subsurface soil samples. Acetone was detected seven times with a 
maximum concentration of 380 pg/kg, 2-butanone was detected twice with a maximum concentration 
of 45 ugikg; trichloroethene was detected once at 25 ug/kg; and toluene was detected once at 1 J pg/kg. 
All of these compounds were detected at concentrations which are less than or equal to the levels 
detected in the QA/QC blanks. These compounds are considered to be sampling or laboratory 
contaminants, since they are less than 10 times the maximum concentration detected in the QA/QC 
blanks. 

Xylene is the only remaining VOC detected in subsurface soils and it was detected at five locations 
with a maximum concentration of 3J pg/kg (65SB-10). Three of the locations are within the heavy 
equipment training area and the other two locations are near roads. Xylenes are a constituent of 
petroleum products which may have been deposited by heavy equipment. 

Sixteen SVOCs were detected in the subsurface soils at I 1 locations. The most widespread compound 
was bis(Zethylhexy1) phthalate which was detected at all 11 locations. Bis(2-ethylhexyI)phthalate 
concentrations ranged from 495 &kg (65MW-06) to 370 ug/kg (65DW-01). This phthalate is a 
common plasticizer in rubber and plastic products, such as tires and hoses. Additionally, this 
compound is commonly a laboratory and field contaminant. 

Di-n-butyl phthalate was detected at the same two locations (65SB-06 and 65SB-08) as it was detected 
in the surface soils at 3405 and 2405 pg/kg, respectively. Di-n-butyl phthalate is a specialty plasticizer 
and polymer additive, especially for polyvinyl chloride (PVC) plastics. However, the sample locations 
are also near the waste piles at Site 65. 
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The remaining 14 SVOCs were all detected at 65SB-06 at a depth of three to five feet. All of these 
compounds are PAHs with a total concentration of 1,635 pg/kg. Individual concentrations are shown 
on Figure 4-3. Twelve of the 16 SVOCs detected in subsurface sample 65SB-06 were also present 
in the surface soil sample for this location. 

Pesticide results for subsurface soil samples included detections at four of 13 locations. DDT and its 
by-products were measured at the four locations with a maximum concentration of 76J &kg of DDD 
at 65SB-10. Endrin aldehyde (9.4J &kg), alpha chlordane (8.35 l&kg), and gamma chlordane 
(7.5 pg/kg) were each measured at one location. PCBs were not detected in the subsurface soil 
samples collected during the field investigation. 

Subsurface soil sample analytical results for TAL metals were compared to a screening level of two 
times average background concentrations as listed in Appendix L. Nine of 13 sample locations 
exceeded two times average base background for one or more elements. Four of the nine samples are 
near the heavy equipment training area where the soil has been disturbed numerous times by 
bulldozers, front-end loaders, scrapers and similar equipment. Another four sample locations are near 
the waste piles. The final location is near the entrance to the training area. Metals which exceed the 
screening level at more than one location are arsenic, barium, calcium, copper, iron, lead, manganese, 
nickel, sodium, and zinc. Metals which exceeded the screening level at only one location are 
aluminum, chromium, magnesium, potassium, and thallium (see Figure 4-4). 

4.4.3 Test Pits 

A total of six subsurface soil samples were collected from test pits near the waste piles and burn area 
as shown on Figure 4-5. Subsurface soil sample detection summaries for organic compounds and 
inorganic elements are presented in Tables 4-8 and 4-9, respectively. The locations of these samples 
are shown on Figures 4-5 and 4-6 along with the estimated and positive analytical results. 

Three VOCs were detected in the soil samples from the test pits. Acetone was detected four times 
with a maximum concentration of 2 10 pg/kg; 2-butanone was detected once with a concentration of 
29 pg/kg; and carbon disulfide was detected once at 25 ug/kg. All of these compounds were detected 
in the QA/QC blanks. These compounds are considered to be sampling or laboratory contaminants, 
since they are at levels less than 10 times the maximum concentration detected in the QA/QC blanks. 

Fifteen SVOCs were detected in the subsurface soil samples from six test pit locations. The most 
widespread compound was di-n-butyl phthalate which was detected at all six test pit locations. 
Di-n-butyl phthalate concentrations ranged from 1605 pg/kg to 2805 pg/kg (65TP-05 and 65TP-07, 
respectively). Di-n-butyl phthalate is a specialty plasticizer and polymer additive, especially for 
polyvinyl chloride (PVC) plastics. 

Bis(2-ethylhexyl) phthalate was detected at four test pit locations. Bis(Zethylhexy1) phthalate 
concentrations ranged from 37J pg/kg (65TP-02) to 230 pg/kg (65TP-07). As discussed previously, 
this phthalate is a common plasticizer in rubber and plastic products, such as tires. 

The remaining 13 SVOCs were all detected at 65TP-07 at a depth of 10 feet. All of these compounds 
are PAHs with a total concentration of 1,873 pg/kg. Individual concentrations are shown on 
Figure 4-6. Thirteen of the 15 SVOCs detected in subsurface sample 65TP-07 are also present in the 
subsurface soil sample 65SB-06. Eleven of these compounds were also detected in surface soil 
samples 65DW-01 and 65SB-06. 
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Pesticide results for subsurface test pit soil samples included detections at four of six locations. DDT 
and its by-products were measured at the four locations with a maximum concentration of 3405 &kg 
of DDD at 65TP-05. Gamma chlordane was measured at two locations with a maximum 
concentration of 3.1 J &kg. Endosulfan I (3.1 J &kg) was measured at one location. PCBs were not 
detected in the subsurface soil test pit samples. 

Subsurface, test-pit, soil-sample, analytical results for TAL metals were compared to a screening level 
of two times average background concentrations as listed in Appendix L. All six sample locations 
exceeded two times average base background for two or more elements. Metals which exceeded the 
screening level at more than one location are barium, calcium, copper, lead, manganese, and zinc. 
Metals which exceeded the screening level at only one location are antimony, arsenic, cadmium, 
chromium, cobalt, iron, magnesium, nickel, selenium, silver, and sodium. 

4.4.4 Groundwater 

One round of groundwater samples was collected from the three existing and seven newly installed 
monitoring wells at the site. The wells were sampled between May 8 through 18, 1995. Detection 
summary tables for organics and metals are presented in Tables 4- 10 and 4- 11 and the locations of 
these samples are shown on Figures 4-7 and 4-8 along with the results. 

Five VOCs were detected in the groundwater samples collected at the site. Methylene chloride was 
detected once at an estimated concentration of 2J pg/L and five times at 1 J pg/L; acetone was detected 
twice at 7J pg/L and four times at 5J pg/L; 2-butanone was detected three times at 1 J yg/L. These 
compounds are common laboratory contaminants and were detected at concentrations less than 
10 times the maximum concentration detected in blank samples. Therefore, methylene chloride, 
acetone and 2-butanone are not considered to be site related contaminants, but rather contamination 
resulting from laboratory procedures. 

.--._ 

1,2-dichloroethane was detected in eight of the ten samples at an estimated concentration of 2J yg/L. 
Trip blank samples 65-TB-02 and 65-TB-03 contained I ,Zdichloroethane at a concentration of 25 and 
1J pg/L, respectively. Contamination in trip blank samples that are prepared by the laboratory 
typically indicate that either the source of the water used for the trip blanks or the analytical equipment 
used for analysis, is contaminated with the compound in question. Given the fact that 
1 ,Zdichloroethane was consistently detected at the same concentration, it is prudent to assume that 
the contamination did not originate from the site, but rather from the laboratory. 

Carbon disulfide was the only VOC detected in the groundwater samples that was not detected in any 
of the blank samples collected during the RI. It was detected in one upgradient sample location 
(65MW-04) at a concentration of 5J @L. Carbon disulfide is not regulated in groundwater by either 
NCWQS or by federal MCLs. Some of the common uses for carbon disulfide are the manufacture of 
carbon tetrachloride, flotation agents, soil disinfectants, dyes, electronic vacuum tubes, paints, 
enamels, paint removers, varnishes, varnish removers, textiles, explosives, and rocket fuels. It is also 
used as a solvent for waxes, lacquers and cold vulcanized rubber. 

Three SVOCs were detected in the samples at very low concentrations. Di-n-butyl phthalate and 
bis(2-ethylhexyl)phthalate were detected at a maximum concentration of 65 pg/L in sample 65MW-07. 
These compounds are not considered to be site-related contamination, but rather contamination 
resulting from the processes involved with sample collection and analysis. However, due to the 
detection of these compounds in the field blanks, but not in the trip blanks, it is assumed that the -- 
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contamination was introduced during the collection of the samples or may have originated from the 
polyethylene storage tank used for transport and temporary storage of potable water. An additional 
potential source of the contamination is the nitrile gloves used for personal protection during 
collection and handling of the samples. 

The third SVOCs detected in the samples collected at the site was naphthalene. It was detected in a 
single sample (65DW-04) at an estimated concentration of 35 pg5. This relatively low concentration 
is considerably less than the NCWQS of 21&L. As with the detection of carbon disulfide, 
naphthalene was detected in an upgradient location and is suspected to have originated from an off-site 
source. 

Groundwater samples collected from the monitoring wells contained no detectable concentrations of 
pesticides or PCBs. These results demonstrate that the PCBs, specifically Aroclor - 1254, detected 
in the subsurface soil sample collected from 65MW-02 as part of a previous investigation 
(Baker, 1994), have not impacted the groundwater at the site. PCBs have a low solubility and 
commonly bind to soil matrices. Therefore, PCBs are rarely encountered in groundwater. In addition, 
the pesticides detected in the soils at the site do not appear to have contaminated the groundwater. 

Thirteen metals were detected in groundwater samples including aluminum, barium, calcium, 
chromium, cobalt, iron, lead, magnesium, manganese, nickel, potassium, sodium and zinc. Metal 
results were, on average, one or two orders of magnitude below the base background levels 
(Baker, 1994). Only two of the elements were detected at concentrations that exceed the state and/or 
federal standards. Iron concentrations in five samples exceeded the NCWQS of 0.3 mg/L with the. 
highest detected level in sample 65-MW02-01 (6,580 pg/L). Manganese values exceeded the 
NCWQS of 0.05 mg/L in six samples. The highest concentration (186 pg/L) was detected in deep 
well sample 65-DW02-02, but the adjacent shallow well sample did not exceed the NCWQS. Neither 
iron nor manganese concentrations exceeded the federal MCL value in any of the samples collected 
at the site. 

A single filtered sample was collected during the RI in order to compare the total metal results with 
filtered metal results from the same well. Both samples were collected with low-flow sampling 
techniques and their comparison was used to illustrate the relationship between the total metal and 
dissolved metal results. The analytical results were within ten percent which is acceptable and can 
be partially due to laboratory variation. 

Groundwater field parameter results for pH, temperature, specific conductance and turbidity are 
presented in Table 2-3. These values represent all field measurements obtained during groundwater 
sampling activities. Reviewing the last readings obtained from each well, which are representative 
of groundwater conditions prior to sampling, pH values ranged from 4.96 to 8.98 standard units, 
specific conductance values ranged from 73.8 to 820 micromhos/cm, temperature values ranged from 
17.1 to 2 1 “C, and turbidity ranged from 0.2 to 8.18 NTUs. 

4.4.5 Surface Water 

A total of two surface water samples were collected from Powerline Pond and Courthouse Bay Pond 
during the RI at Site 65. Positive organic and metals results are presented in Tables 4- 12 and 4- 13, 
and illustrated on Figures 4-9 and 4-l 0. 
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Only two organics (1,2-dichloroethane and acetone) were detected in the samples. 1,2-dichloroethane 
was detected in both of the samples at a concentration of 1 J &I, and acetone was detected at a 
concentration of 5J ug/L. Both ofthese compounds were detected at concentrations less than 10 times 
the concentration of the compound in the blank samples and therefore not considered to be related to 
site conditions (see Section 4.2.1). 

A total of 13 of the 23 TAL metals were detected in the surface water samples collected at the site. 
Aluminum, barium, copper, iron, lead, manganese, vanadium and zinc exceeded the lowest Surface 
Water Screening Value (SWSV) as depicted on Table 4- 13. The highest concentrations of aluminum, 
barium, chromium, copper, iron, manganese, potassium, vanadium and zinc were reported in sample 
65-SWO4-01 collected from Courthouse Bay Pond (located nearest the heavy equipment training area). 
All of the detected element concentrations except iron exceeded the average reference station 
concentration established at Camp Lejeune. Iron exceeded the average reference station concentration 
only in sample 65-SWO4-01. 

4.4.6 Sediment 

A total of four sediment samples were collected from Courthouse Bay Pond and Powerline Pond 
during the field investigation at Site 65. One sample was collected from a depth of zero to six inches 
and another from a depth of six to 12 inches at each of the two sampling stations (65SD-04 and -05). 
Positive organic and metal results are depicted on Tables 4- 14 and 4- 15 and illustrated on Figures 4-9 
and 4-10. 

The VOCs detected were acetone, chloroform, 2-butanone, carbon tetrachloride, tetrachloroethene and 
toluene. Acetone was detected in each of the four samples at concentrations ranging from 19OJ to 
4505 I&L; chloroform was detected once at a concentration of 79J @L; 2-butanone was detected 
four times at concentrations ranging form 72J to 945 ug/L; carbon tetrachloride was detected twice 
at 13 J and 185 ug/L; tetrachloroethene was detected at concentrations of 65 and 15 J ug&; and toluene 
was detected three times with concentrations ranging from 35 to 75 ug/L. The concentrations of 
acetone, chloroform and toluene detected in the samples are below 10 times the maximum 
concentrations detected in the blanks. Additionally, the concentrations of 2-butanone detected in the 
.samples are slightly higher than 10 times the maximum concentration detected in the blank samples. 
None of the compounds were detected at concentrations which exceeded the sediment screening 
values (SSV); however, all of the concentrations exceeded the average reference concentration for 
each compound. 

Only a single SVOC was detected in the sediment samples collected at Site 65. Di-n-butylphthalate 
was detected in all four samples with concentrations ranging from 940J to 1,600J pg/L. This phthalate 
ester was detected in blank samples collected during the RI. However, the concentrations within the 
blanks were substantially lower than the results obtained from the sediment samples. Only one sample 
contained concentrations of di-n-butylphthalate that exceeded the Lower Effects Range (ER-L) 
criteria. 

Three pesticides were detected during the sediment investigation at the site. The compounds detected 
were beta-BHC, 4,4’-DDD and 4,4’-DDE. Beta-BHC was detected in only one sample at a 
concentration of 8.3NJ ug/L; 4,4’-DDD was detected in two sampl,es at concentrations of 765 and 
845 ug/L; and 4,4’-DDE was detected twice at concentrations of 185 and 19NJ ug/L. All of these 
compounds exceeded the lowest SSV and the average reference concentration. These concentrations 
are similar to the concentrations detected in the surface soils across the site. .- 
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Thirteen of 23 TAL metals were detected in the sediment samples collected during the field 
investigation (see Table 4-15). Copper, lead and zinc were detected at a concentration exceeding the 
lowest SSV only one time; however, all of the elements exceeded the average reference concentration 
at least one time. 

4.4.7 Ecological 

A total of nine fish samples were collected from the two ponds located east of the site. Four samples 
were collected for fillet analysis and five for whole body analysis. Positive organic and metal results 
are presented in Tables 4- 16,4- 17,4- 18, and 4- 19. 

The only organics detected in the fillet samples were acetone and 4,4’-DDD. Samples 
65-FS05-BGOlF and 65-FS05-LBOlF contained acetone at concentrations of 5,600J ug/kg and 
7,900 ug/kg, respectively. In addition, 4,4’-DDD was detected in sample 65-FS04-BGOlF at a 
concentration of 5.75 pg/kg. 

Twelve of the 23 TAL metals were detected in the fish fillet samples collected during the RI. 
Aluminum, barium, calcium, copper, magnesium, manganese, mercury, potassium, selenium, sodium, 
thallium, and zinc were the detected inorganic elements. 

Four VOCs were detected in the whole body samples collected during the field investigation. 
Methylene chloride was detected at a concentration of 1 ,OOOJ p&kg (65-FS04-RSOl W); acetone was 
detected in three samples with concentrations ranging from 27,000 @kg to 1,400,OOOJ @kg 
(65-FS05-BGO 1 W); 2-butanone was detected only in sample 65-FS05-RSO 1 W at a concentration of 
560J &kg; and toluene was only detected in one sample (65-FS05-BLOlW) at a concentration of 
5,000J &kg. 

These contaminants are probably not site-related. The concentrations of VOCs observed in sediment 
and surface water samples were low and detected infrequently (see Sections 4.4 and 4.5 and 
Tables 4- 10 and 4-12). Typically, VOCs do not bioconcentrate in fish and crab tissues as noted by 
their relatively low bioconcentration factors (acetone = .69; methylene chloride = 3.75; and 
toluene = 10.7). Furthermore, all four of the VOCs detected are common laboratory contaminants. 
Considering these facts, it is highly probable that these VOCs were introduced in the laboratory, 
although the exact method of introduction cannot be determined. 

There were no SVOCs detected in the samples; but there were two pesticides (4,4’-DDE and 
4,4’-DDD) detected. 4,4’-DDE was detected in a single sample (65-FS04-BGOl W) at a concentration 
of 15J &kg; 4,4’-DDD was detected twice with a maximum concentration of 405 &kg detected in 
sample 65-FS04-BGOl W. No PCBs were detected in any of the whole body samples. 

Seventeen of the 23 TAL metals were detected in the whole body samples. The elements detected 
were aluminum, antimony, arsenic, barium, beryllium, calcium, copper, iron, lead, magnesium, 
manganese, mercury, potassium, selenium, sodium, thallium, and zinc. 

4.5 Ewineeriw Results 

A total of six samples were collected for engineering parameters during the RI. A subsurface soil 
sample (65-SB06), groundwater sample (65-MW07A-Ol), and four sediment samples (65-SD04-06, 
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65-SD04-06, 65-SD04-612, 65-SD05 and 6505-612) were analyzed. The results are included in 
Appendix 0. 

4.6 Oualitv Assurancekhalitv Control 

Quality Assurance/Quality Control (QA/QC) samples were collected during the soil, groundwater, 
surface water and sediment investigations. These samples include trip blanks, field blanks, equipment 
rinsate blanks and duplicate samples. Analytical results of the field duplicates are provided in 
Appendix P and the other field QA/QC results are provided in Appendix Q. 

Organic compounds detected within the blank samples include methylene chloride, acetone, 
1,2-dichloroethane, 2-butanone, chloroform, bromodichloromethane, di-n-butylphthalate, 
bis(2-ethylhexyl) phthalate, dibromochloromethane, 4,4’-DDT, toluene, trichloroethene and 
1, 1-dichloroethene. The trip blanks used for the Site 65 RI were prepared by the laboratory, shipped 
to the field and then returned to the laboratory with the samples. Methylene chloride, acetone, 
1,l -dichloroethene, l-2, dichloroethane, trichloroethene and toluene were detected in the trip blanks 
at low concentrations. This would tend to indicate that these contaminants originated from the 
laboratory. 

The equipment rinsate blanks were collected in the field from sampling equipment that had recently 
been cleaned. Methylene chloride, acetone, 1 ,Zdichloroethane and 2-butanone were detected in the 
rinseate blanks. With the exception of acetone, the other contaminants were detected at relatively low 
concentrations. The origin of methylene chloride, 1,2-dichloroethane, and 2-butanone contamination 
may be related to the laboratory, the deionized water used for the blanks or from the field 
decontamination process. The methylene chloride and 1,2-dichloroethane was detected in the trip 
blanks at similar concentrations and, therefore are suspected to be laboratory-related contamination. 
2-butanone was not detected in the trip blanks but is a common laboratory contaminant and, therefore 
is suspected of originating in the laboratory. Acetone was detected at its highest concentration in 
sample number 65-RB-03. Possible sources for the acetone contamination detected in the blanks 
include field decontamination and laboratory cleaning/extraction procedures. Acetone is commonly 
used in laboratories for cleaning glassware and contaminant extractions. However, due to the sharp 
increase in the concentration of acetone in the equipment rinseate blanks, the suspected source of the 
contamination is not allowing the isopropanol (which has acetone as a component) to completely air 
dry after decontamination. 

In addition to the organic contamination observed in the blank equipment rinseate blanks, six metals 
were detected. These analytes include aluminum, barium, calcium, magnesium, sodium and zinc. The 
origin of these elements is most likely site related. 

Field blanks were collected from the three sources of water used at the site. Sample 73-FB-01 was 
collected from the distilled water used for equipment decontamination (i.e., stainless steel spoons, split 
spoons, bowls, etc.); sample 73-FB-02 was collected from the deionized water supplied by the 
laboratory for use in collection of equipment rinseate blanks; and sample 73-FB-03 was collected fi-om 
the potable water used for decontamination of heavy equipment (i.e., steam cleaning). 
Sample 73-FB-01 contained acetone, di-n-butylphthalate and bis(2-ethylhexyl) phthalate as 
contaminants. The water was packaged in plastic bags contained within cardboard boxes and the 
plastic bags may be the source of the phthalate contamination. The acetone contamination is again 
suspected to be laboratory related contamination. 
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Sample 73-FB-02 contained methylene chloride and acetone contamination. The methylene chloride 
contamination is suspected to have originated in the laboratory; however the acetone is suspected to 
have had two sources of contamination. Since acetone was detected in the trip blanks, the equipment 
blanks and the deionized water, it is suspected that the contamination originated from the laboratory 
(i.e., contaminated deionized water) and the field decontamination procedures (i.e., not allowing the 
equipment to completely dry prior to use). This would explain the sharp increase in concentration in 
the rinseate blanks and the high concentration observed in field blank sample 73-FB-02. 

Sample 73-FB-03 contained contaminants acetone, chloroform, bromodichloromethane and 
dibromochloromethane. With the exception of acetone and chloroform, these contaminants are 
suspected to exist within the potable water supply. The suspected origin of acetone contamination has 
been discussed in previous paragraphs. Chloroform contamination can come from the use of 
chlorinated water in the laboratory or if the potable water is chlorinated during its treatment, if any. 

Ten of the 23 TAL. metals were detected in the field blanks. The analytes include aluminum, barium, 
calcium, copper, iron, lead, magnesium, potassium, sodium and zinc. 

4.7 Extent of Contamination 

4.7.1 Surface Soils 

Figure 4-l presents the positive detections of the organic compounds in surface soil samples collected 
at the site. 

As stated previously, a total of six VOCs were detected at Site 65. Acetone, methylene chloride and 
toluene were detected at concentrations less than 10 times the maximum concentration detected in the 
blank samples. In addition, the concentration oftrichloroethene was less than five times the maximum 
concentration detected in the blanks, designating them as probable laboratory contaminants and not 
site-related. The remaining volatiles are considered to be site-related contamination. 

Ethylbenzene was detected in surface soil sample 65SB07-00 and xylene was detected in samples 
65-SB07-00 and 65DWOl-00. The occurrence of ethylbenzene and xylene within the surface soils 
at the site is not a surprise given the vehicular traffic through the site. The relatively low 
concentrations of these compounds do not indicate a specific source, but may have originated from 
vehicles and heavy equipment passing through the site. 

SVOCs were detected in nearly every surface soil sample collected at the site. The only sample which 
did not contain any detectable semivolatiles was 65-DW02-00. PAH constituents were detected in 
only three samples (65-SB06-00, 65-SB12-00 and 65-DWOI-00). Samples 65-SB06-00 and 
65-DWOl-00 were collected near the southern-most debris piles located at the site. In addition, 
sample 65-SB12-00 was collected in the middle of the area where the northern-most debris pile had 
existed. The material comprising the northern pile was removed during the field investigation by the 
engineers that operate the heavy equipment within the training area. All of the locations where PAH 
compounds were detected are located near an area where construction type materials have been 
disposed. Sample 65-DWOl-00 was near the reported bum area in addition to the debris piles. Due 
to the types of materials discovered during the test pit excavation and a site reconnaissance, and the 
reported location of the bum area, the suspected source for the PAH contamination is the debris and 
the historical burning at the site. The origin of the PAH contamination with regard to burning 
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materials at the site is further corroborated by the substantial increase in PAHs in sample 65-DWOl-00 
(the sample located closest to the burn area). 

__ 

PAH constituents were detected during the SI conducted by Baker in 199 1. Two samples collected 
from borings 65-MW03 and 65-SBOZ contained the PAHs. Both of these locations were near the 
debris sites located at the site. 

Bis(2-ethylhexyl)phthalate and di-n-butyl phthalate were detected in most of the samples collected 
across the site. Neither of these compounds was detected at concentrations below 10 times the 
maximum concentration detected within the blank samples. No specific source can be identified for 
the phthalate esters. 

Pesticides were detected in all areas of the site. The levels detected in the samples are similar to 
base-wide concentrations from the historical use of pesticides at Camp Lejeune. 

PCB compound Aroclor 1260 was detected in one location near the burn area and the southern-most 
debris piles. The compound was detected in sample 65-DWO l-00 at a concentration of 525 pg/kg. 
Historical records do not indicate the disposal of PCBs, however PCBs were detected in a subsurface 
soil sample collected from soil boring 65SB-02 during the SI conducted in 199 1 (Baker, 1994). The 
detection of PCBs within the vicinity of the debris piles indicates that some product containing PCBs 
may have been spilled or disposed at the site. 

Figure 4-2 presents the metals that were detected in the surface soil samples collected at the site. The 
contamination was observed in the heavy equipment training area and the southern-most debris pile. 
The distribution of the metals indicate that the contamination may be the result of rusting metal debris 
disposed at the site and the heavy equipment used for training. 

___. 

4.7.2 Subsurface Soil 

Detected VOCs, SVOCs, pesticides and PCBs in the subsurface soils at Site 65 are depicted on 
Figures 4-3 and 4-5. 

Acetone, 2-butanone, carbon disulfide, and toluene were detected at levels less than 10 times the 
maximum concentration of these compounds in QA/QC blanks, designating them as probable 
laboratory contaminants. The relatively low xylene concentrations detected at sample locations 
65DW-02, -01,65SB-09, - 10 and 65MW-06 are considered to be site-related contamination. All of 
the locations appear to be in areas of vehicular traff%z and training. Given the low concentrations of 
the compound, the suspected source of the contamination is the petroleum products commonly used 
in fueling, lubricating and cleaning the vehicles which commonly trespass the site. 

Semivolatile compounds bis(2-ethylhexyl)phthalate and di-n-butyl phthalate were detected in nearly 
every sample collected at the site. The concentrations observed within the samples were greater than 
10 times the maximum concentration detected in the QA/QC blanks. A specific source for the 
phthalate esters has not been determined. PAH contamination was detected in subsurface soil samples 
collected from 65SB-06 and 65TP-07 located at the edge of the southern-most debris piles and the 
edge of the Burn Area, respectively. The disposal of construction debris and the combustion of 
organic compounds is the likely source of the contamination. The concentrations of PAH 
contamination is much higher in the subsurface than the surface soils at location 65SB-06. Location 
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65DW-0 1, which exhibited the highest concentrations of PAHs in the surface soil, exhibited no PAHs 
in the subsurface soil. 

Pesticides were detected mainly in areas where the soils have been either disturbed by excavation 
(heavy equipment training) or disposal. The occurrence of pesticide contamination may be attributed 
to the historical use of pesticides at Camp Lejeune (Water and Air Research, 1983). Although the 
contamination would be expected to be greater in the surface soils than in the subsurface, the grading 
and distribution ofthe soil across the site would mix any contamination found at the surface with soils 
residing below the surface. Hence, allowing contaminated surface soil to be redistributed as 
subsurface soil. PCBs were not detected in any subsurface soil samples collected during the RI; 
indicating that the concentration of Aroclor 1254 detected in 65SB-02 during the SI was not a 
site-wide concern. 

Metals were detected in the subsurface soils. Figure 4-4 and 4-6 presents the metals detected at the 
site during the RI. The majority of the elemental contamination appears to be concentrated in the area 
of the debris piles. The suspected source of this contamination is the rusting debris that has been 
deposited within these piles. 

4.7.3 Groundwater 

The only organic compound which exceeded state and/or federal groundwater standards was 
1 ,Zdichloroethane. As discussed in Section 4.4, 1 ,Zdichloroethane was detected at concentrations 
less than 10 times the concentration of the compound in QA\QC blanks, making the contamination 
attributable to laboratory contamination. Figure 4-7 presents the organics that were detected in 
groundwater samples collected at the site. 

Iron and manganese were the only elements detected at concentrations exceeding state and/or federal 
groundwater standards. The 13 elements detected in the groundwater samples are presented on 
Figure 4-8. The occurrence of iron and manganese at levels that exceed NC DEHNR standards 
correlates with the evaluation of metals in groundwater (Baker, 1994), which indicates that both of 
these metals are naturally occurring in shallow and deep groundwater at the base at elevated 
concentrations. The relatively high concentrations of manganese correlates with the previous work 
performed during the SI. 

4.7.4 Surface Water 

The detected organic compounds in surface water are presented on Figure 4-9. As discussed 
previously, the only compounds detected were acetone and 1,2-dichloroethene, however these 
compounds were not detected at levels considered to be site-related. 

The elevated metals detected in the surface water samples (see Figure 4-l 0) are considerably less than 
the surrounding soils, but are higher than the groundwater in the area. The only sources of recharge 
for the ponds are groundwater and stormwater runoff. Since there are no streams replenishing the 
ponds with fresh water or removing water from the ponds, it is suspected that the contamination may 
be the result of water evaporation increasing the concentration of salts and metal while groundwater 
continues to discharge elements into the ponds. Additionally, soil erosion (especially in the equipment 
training area) may also contribute to the elevated concentrations of metals. 
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4.7.5 Sediments 

The source for the VOCs detected in the sediments of the two ponds (see Figure 4-9) has not been 
determined. However, the results indicate that the concentrations observed do not exceed the 
Sediment Screening Values (SSVs). The single carbon tetrachloride concentration does not correlate 
to any contamination residing in any other media. 

As discussed previously, the pesticide concentrations observed in the sediment samples are similar to 
the concentrations observed in the surface soils, particularly in the vicinity of the training area. Given 
the proximity of the two ponds to the equipment training area, the large quantities of earth that is 
moved during training exercises, and the absence of pesticides in the surface water samples, it is 
suspected that the pesticide contamination within the sediments was the result of surface soil erosion 
or the past application of pesticides in the vicinity of the ponds. 

The elemental contamination detected in the sediments of the two ponds is suspected to be the result 
of precipitation of the metals contained within the surface water as evaporation occurs (see 
Figure 4- 10). In addition, the surrounding soils may contribute to the sediments via erosion, especially 
considering the turbidity of Courthouse Bay Pond, thus increasing the contamination within the 
sediments. 

4.8 Summarv 

PAH constituents were detected at elevated levels in both surface and subsurface soils at the site. 
These contaminants are likely attributable to the past activities at the site due to their distribution and 
concentrations. Relatively low levels of xylene, ethylbenzene and carbon disulfide were detected in 
the soils and may be attributed to past and/or current activities at the site. Pesticides were detected 
at low concentrations across most of the site. These contaminants were most likely due to the 
historical usage of pesticides at the site. PCBs were exhibited at an isolated sample location during 
this investigation, but were also detected at another location during a previous investigation. There 
is no history of PCB disposal at Site 65; however, the detection of the compound in the vicinity of the 
debris piles indicates that some product containing PCBs may have been disposed or spilled at the site. 
A specific source for the contamination has not been identified. 

The groundwater contained no site-related organic contamination that exceeded the state and/or 
federal standards. No organics were detected in the surface water which can be attributed as site 
related contamination due to past activities. The only organics which exceeded the SSVs in the 
sediments were pesticides, which are most likely related to the historical usage of pesticides at the 
base. 

Inorganics were detected in all media. Their wide distribution and concentrations similar to base 
background levels, and concentrations detected at other areas of the base, indicate that they are not 
site related. 
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TABLE 4-1 

COMPARISON OF SITE BACKGROUND CONCENTRATIONS 
TO BASE BACKGROUND LEVELS IN SURFACE SOILS 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Aluminum 

Site Background Base Background 

(mg/kg) G-&k) 

773 17.7 - 9,570 

Antimony 

Arsenic 

ND 0.33 - 8 

ND 0.065 - 3.9 
, 

BarhIll I 6.9 I 0.65 - 20.8 I 

Beryllium 

Cadmium 

Calcium 

I ND I 0.02 - 0.26 I 
I ND I 0.04 - 1.0 I 

~~~ I 79.3 I 4.25 - 10,700 I 

Chromium NJ3 - 8.6 0.33 - 12.5 

Cobalt ND 0.185 - 4.15 

Copper ND 0.5 - 87.2 

Iron I 509 I 69.7 - 9,640 I 

Lead 2 0.47 - 14i 

Magnesium 30.3 2.55 - 610 

Manganese 9.6 0.87 - 66 

Mercury ND 0.01 - 0.13 

Nickel -7 ~ ND I 0.45 - 7.2 I 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

ND l-416 

ND 0.075 - 1.3 

ND 0.0435 - 4.3 

ND 4.7 - 126 

ND 0.055 - 1.2 

I ND I 0.305 - 48.6 I 
zinc I ND I 0.3 - 28.3 

I 

Note: 
ND = Not Detected 



TABLE 4-2 

COMPARISON OF SITE BACKGROUND CONCENTRATIONS 
TO BASE BACKGROUND LEVELS IN SUBSURFACE SOILS 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Site Background Base Background 

b&k) hi&t) 

Alulllitl~ 4,560 16.9 - 11,000 

Antimony ND 0.355 - 6.9 

Arsenic ND 0.033 - 15.4 

Barium 10.9 0.65 - 22.6 

Beryllium ND 0.01 - 0.31 

Cadmium ND 0.155 - 1.2 

Calcium 111 4.75 - 4,410 

Chromium 5.7 0.65 - 66.4 

Cobalt ND 0.175 - 7 

Copper ND 0.16 - 9.5 

Iron 925 63.3 - 90,500 

Lead 2.7 0.465 - 2 1.4 

Magnesium 192’ 2.85 - 852 

Manganese 5.6 0.395 - 19.9 

Mercury ND 0.01 - 0.68 

Nickel ND 0.45 - 9.2 

Potassium ND 1.05 - 1,250 

Selenium ND 0.085 - 2.4 

Silver ND 0.175 - 1 

Sodium 69.9 2.2 - 141 

Thallium ND 0.055 - 2.7 

Vanadium 4.1 0.34 - 69.4 

zinc NA 0.32 - 26.6 

Note: 
ND = Not Detected 



TABLE 4-3 

Media 

urface Soil”’ 

Fraction 

SUMMARY OF SITE CONTAMINATION 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Detected 
Contaminants 

Comparison Criteria 

I I I 

Site Contamination 

Number of Number of 
1) of Maximum Detection Detections Above Detections Above 
entration Frequency Comparison Comparison 

Criteria I Criteria II 
Min. Max. Location@ 
Cont. Cont. Cone 

Criteria I Criteria II 

Y Meth lene Chloride 8.5 x 10 NA 2J 2113 0 NA lolatiles 
IAcetone 1 7.8X los NA 1OJ 1OJ 65-MW05A-00 1 l/13 1 0 I NA 
iTrichloroethene 1 5.8X lo4 NA 1J 1J 65-SB06-00 1 1113 I 0 NA 

/Toluene 
Ethylbenzene 

~Xylene (total) I 
‘Acenaphthene (PAH) 

1.6 X 10” NA 1J 25 65-DWO4-00 & MW07A-0 3J13 0 NA 

7.8 X 10’ NA 1J 1J 65-SB07-00 l/13 0 NA 

1.6 X 10’ NA 3J 5J 65-SB07-00 2113 0 NA 

4.7 x lo5 NA 1305 13OJ 65-DWO I-00 l/13 0 NA ;emivolatiles 

2,4-Dinitrophenoi 1 1.6X lo4 1 NA 1 150J 1 150J 1 65-DW04-00 1 l/13 1 0 ! NA 

Dibenzofuran 

Fluorene (PAH) 
Phenanthrene (PAH) 

3.1 x lo4 

3.1 x lo5 

2.3 X 10’ 

NA 

NA 

NA 

58J 

1OOJ 

59J 

58J 65-DWOl-00 l/13 0 NA 

1OOJ 65-DWOl-00 l/13 0 NA 

860 65-DWOl-00 3J13 0 NA 

Anthracene (PAH) 
Carbazole 

di-nButyl-phthalate 

Fhroranthene fPAH1 

2.3 X lo6 
3.2 X lo4 

7.8 X lo5 

3.1 x lo* 

NA 
NA 

NA 

NA 

19OJ 
18OJ 

260J 

130J 

19OJ 
1805 

390J 

830 

65DWOl-00 1113 0 NA 
65-DWOl-00 l/13 0 NA 

65-SB06-00 2113 0 NA 

65-DWOl-00 3J13 0 NA _ . - -. - _ - - - _ _ - \- _ - -, 

Benzo(a)anthracene (PAH) 

Chrysene (PAH) 

_ . _ _ . . 
880 NA 765 510 65-DWOl-00 3J13 0 NA 

8.8 x lo4 NA 70J 470 65-DWOl-00 3113 0 NA 
bis(2-EthylhexyBphthalate 4.6 X lo4 NA 485 87J 65-MW06A-00 9/13 0 NA 
Benzo(b)fluoranthene (PAH) 880 NA 89J 360J 65-DWOl-00 3/13 0 NA 
Benzo(k)fluoranthene (PAH) 8800 NA 120J 510 65-DWOl-00 2113 0 NA 

iotes: 
Concentrations are presented in pg/Kg for organics in soil and sediment and in pg/L for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mgKg (ppm). 
NA - Not applicable 
ND - Not detected 
PAH - Polynuclear aromatic hydrocarbon 

(I) Organics and Metals in both surface and subsurface soils are compared to EPA Region III risk based Contaminent of Concern (COC) Screeing Values for a residential area (Criteria I), 
and two times base background concentrations for MCB, Camp Lejeune (Criteria II) (Metals only). Only priority pollutant metals (i.e., aluminum, antimony, arsenic, barium, cadmium, 

chromium, cobalt, copper, iron, lead, manganese, nickel, selenium, silver, thallium, vanadium, zinc) are presented on this table. Refer to Table 4-5 and 4-6 for completed metals detection data. 



TABLE 4-3 (Continued) 

Media Fraction 

SUMMARY OF SITE CONTAMINATION 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

urface Soil 

Site Contamination 

Number of Number of 
Location(s) of Maximum Detection Detections Above Detections Abovc 

Detected Comparison Criteria 

Contaminants I 
Pr:Lr.“tr 1 Criteria II 

Min. Max. 
Cont. Cont. Concentration Frequency Comparison Comparison 

Criteria I Criteria II 

88 NA IOOJ 400 65-DWOI-00 2113 2 NA 

W 880 NA 88J 31OJ 65-DWOI-00 2113 0 NA 
I *7\ 0” IrT. 1.Tr 1 e,-.r ,e r-.,.7,-.* nn -I.* . \. . 

Semivolatiles Benzo(a)pyrene (PAH) 

(continued) Indeno( 1,2,3+d)pyrene (Ptc 

Dibenzo(a,h)anthracene (P&q 1 00 I IYA 1 YJJ 1 LJUJ 1 OJ-lJ w u l-uu 1 L/l3 1 1 I NA 

i 2113 1 0 NA (Benzo(g,h,i)perylene (PAH) 1 2.3 X 10’ 1 NA 1 705 1 25OJ- 1 65DWOI-00 I _ 
Pesticides IHentachlor enoxide I 70 I NA i 2.3 i 2.3 1 65-MW07A-00 I l/13 I 0 I Nl 

lotes: 

4-4-DDE 1900 NA 4.3 835 
Endosulfan II 4.7 x lo4 NA 3.8NJ 3.9NJ 
4-4’-DDD 2700 NA 3.8NJ 59J 

14-4’-DDT 1 1900 1 NA 1 25 1 56J 

65-MW07A-00 6113 0 NA 
65-DW02-00 2113 0 NA 

65-SB IO-00 7113 0 NA 
65-MW07A-00 & SB07-00 3113 0 NA 

PCBs IAroclor 1260 ! 83 ! NA 1 521 1 52J 1 65-DWOI -00 1 l/13 1 0 ! NA I 
detals Aluminum 7800 5940 656 5040 65-DWOl-00 13/13 0 0 

Barium 550 17.36 2.7 36.3 65-DWOl-00 13113 0 3 

Chromium 39 6.693 2.3 8.6 65-DWOl-00 1 l/13 0 2 
Copper 290 7.2 2.5 55.6 65-DWOl-00 9113 0 6 
Iron NA 3755 50.9 16400 65-SB 12-00 13/13 NA 2 

Lead 400 23.75 2 178 65-DWOl-00 13/13 0 4 

Manganese 39 18.5 2.9 l63J 65-DWO l-00 13/13 3 5 
Nickel 160 3.434 4.6 5.7 65-SB 12-00 2113 0 2 

Thallium NA 0.889 2.3 2.3 65-SBIO-00 l/13 NA 1 

Vanadium 55 11.63 2.8 12 65-DWOl-00 903 0 1 

Zinc 2300 13.88 3.7 3775 65-DWOl-00 1 l/13 0 6 

Concentrations are presented in &Kg for organics in soil and sediment and in pg/L for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mg/Kg (ppm). 
NA - Not applicable 
ND - Not detected 
PAH - Polynuclear aromatic hydrocarbon 



TABLE 4-3 (Continued) 

Media Fraction 

ubsurface 
oil(‘) 

Detected 
Contaminants 

rolatiles 

rpg-+c- 

(Trichloroethene 

& ;emivolatiles Naphthalene (PAH) 

Dibenzofuran 

Phenanthrene (PAH) 

Benzo(a)anthracene (PAH) 

Chrysene (PAH) 

SUMMARY OF SITE CONTAMINATION 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Comparison Criteria I Site Contamination I 

Criteria I Criteria II 
Min. 

Cont. 

Number of Number of 
Max. Location(s) of Maximum Detection Detections Above Detections Above 
Cont. Concentration Frequency Comparison Comparison 

Criteria I Criteria II 

7.8 X IO5 NA 7J 380 65-DWO2-02 13/19 0 NA 

7.8 X 10’ NA 2J 2J 65-TP04 l/19 0 NA 
4.7 x lo6 NA 21 29 65-TPOS 309 0 NA 

5.8 X lo4 NA 25 2J 6%SB07-04 l/19 0 NA 

1.6 X lo6 NA IJ 1J 65-SBl I-04 1119 0 NA 

1.6 X 10’ NA 1J 35 65-SBIO-01 5119 0 NA 

3.1 x lo5 NA 55J 55J 65-TP07 l/l9 0 NA 
3.1 x lo5 NA 605 6OJ 65-TP07 l/19 0 NA 
4.7 x 10s NA 94J 975 65-SB06-02 2l19 0 NA 

3.1 x 10’ NA 1lOJ 1lOJ 65-SB06-02 l/19 0 NA 

3.1 x IO4 NA 42J 42J 65-TP07 l/19 0 NA 
2.3 X 10’ NA 15OJ 1200 65-SB06-02 2119 0 NA 

2.3 X lo6 1 NA 1 290J 1 2905 1 65-SB06-02 1 l/19 I 0 ! NA I 
3.2 X lo4 NA 120J 120J 65-SBO6-02 l/19 0 NA 

7.8 X 10’ NA 16OJ 340J 65-SB06-02 8/19 0 NA 

3.1 x lO$ NA 230J 1900 65-SB06-02 2119 0 NA 

2.3 X 10’ 1 NA 1 19OJ 1 1400 1 65-SB06-02 1 2119 I 0 ! NA I 
880 NA 1OOJ 900 65-SB06-02 2119 I 1 NA 

8.8 x IO4 NA 1lOJ 800 65-SBO6-02 2/19 I 0 NA 

lotes: 
Concentrations are presented in @Kg for organics in soil and sediment and in p& for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mgKg (ppm). 
NA - Not applicable 
ND - Not detected 
PAH - Polynuclear aromatic hydrocarbon 

(‘) Organics and Metals in both surface and subsurface soils are compared to EPA Region III risk based Contaminent of Concern (COC) Screeing Values for a residential area (Criteria I), 
and two times base background concentrations for MCB, Camp Lejeune (Criteria II) (Metals only), Only priority pollutant metals (i.e., aluminum, antimony, arsenic, barium, cadmium, 

chromium, cobalt, copper, iron, lead, manganese, nickel, selenium, silver, thallium, vanadium, zinc) are presented on this table. Refer to Table 4-5 and 4-6 for completed metals detection data. 



Media 

iubsurface 
;oil 

iotes: 
Concentrations are presented in ug/Kg for organics in soil and sediment and in J@L for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mg/Kg (ppm). 
NA - Not applicable 
ND - Not detected -- 
PAH - POJ . jear aromatic hydrocarbon 

1) i 

TABLE 4-3 (Continued) 

SUMMARY OF SITE CONTAMINATION 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Detected Comparison Criteria Site Contamination 

Fraction Contaminants Number of Number of 

Criteria I Criteria II 
Min. Max. Location(s) of Maximum Detection Detections Above Detections Above 

Cont. Cont. Concentration Frequency Comparison Comparison 

Criteria I Criteria II 

iemivolatiles bis(2-ethylhexyl)phthalate 4.6 x IO4 NA 37J 370 6%DWOl-04 1549 0 NA 

continued) Benzo(b)fluoranthene (PAH) 880 NA 96J 710 65-SB06-02 2/19 0 NA 
Benzo(k)fluoranthene (PAH) 8800 NA 1lOJ 620 65-SB06-02 2/19 0 NA 

Benzo(a)pyrene (PAH) 88 NA 69J 680 65-SB06-02 2119 1 NA 
Ideno( 1,2,3-cd)pyrene (PAH) 880 NA 480 480 65-SB06-02 l/19 0 NA 
Benzo(g,h,i)perylene (PAH) 2.3 X 10’ NA 675 360J 65-SB06-02 l/19 0 NA 

‘esticides Endosulfan I 3.2 X lo4 NA 3.1NJ 3.1NJ 65-TP05 l/19 0 NA 
4&-DDE 1900 NA 4.6 45J .65-TP04 8119 0 NA 

4,4’-DDD 2700 NA 4.4J 3405 65-TP05 8119 0 NA 
4,4’-DDT 1900 NA 9.6 40 65-TP07 409 0 NA 

Endrin Aldehyde 2300 NA 9.4J 9.45 65-DWOI-04 I/19 0 NA 
alpha-Chlordane 490 NA 8.3J 8.3J 65-SB06-02 l/19 0 NA 
gamma-Chlordane 490 NA 3J 7.55 65-SB06-02 3119 0 NA 

‘CBS ND NA NA NA NA NA o/19 NA NA 
netals Aluminum 7800 7375 1020 10600 65-SB07-04 19/19 1 1 

Antimony 3.1 6.409 11.8 11.8 65-TP07 Ill9 1 1 

Arsenic 0.37 1.968 2.6 3.3 65-SB06-02 3119 3 3 
Barium 550 14.2 2.7 38.3 65-SB06-02 1909 0 7 

Cadmium 3.9 0.712 1.3 1.3 65-SB06-02 & TP04 2119 0 2 

Chromium 39 12.56 2.6 17.3 65-SB07-04 16/19 0 1 

Cobalt 470 1.504 11.5 11.5 65-TP07 l/19 0 1 

Copper 290 2.416 7.7 ‘67.2 65-TP07 8/19 2 8 

Iron NA 7252 2365 31300 65-SB06-02 19/19 NA 5 
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TABLE 4-3 (Continued) 

Media 

iubsurface 

ioil 

Fraction 
Detected 

Contaminants 

IThallium 

Vanadium 

ICarbon Disultide 

1,2-Dichloroethane 

2-Butanone 

lemivolatiles Naphthalene , 

di-n-Butylphthalate 

bis(Z-ethyIhexyl)phthalate 

‘esticides ND 

‘CBS ND 

netals Aluminum 

Barium 

SUMMARY OF SITE CONTAMINATION 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Site Contamination 

I I 1 Number of 1 Number of 
Location(s) of Maximum Detection Detections Above Detections Above 

Concentration 1 Frewv 1 CEzyn 1 ~y$+;; / 

400 8.327 1.6 539 65-SB06-02 19/19 1 8 

39 7.919 2 471 65-SB06-02 19/19 5 10 

160 3.714 4.8 243 65-SB06-02 3J19 1 3 

39 0.801 1.5 1.5 65-TP07 l/19 0 1 
39 0.866 4.2 4.2 65-TP07 1119 0 1 

NA 0.955 4.2 4.2 65-SB06-02 l/l9 NA NA 

55 13.45 3.1 27.2 65-SB07-04 15Jl9 0 1 
2300 6.662 2.55 764 65-SB06-02 16/19 0 I2 

NA 5 1J 25 65-MW06 6/11 NA 0 

NA I ~~ 700 1 5J 1 7J 1 65-MW06 1 7Jli- 1 NA I 0 1 
NA 700 5J 5J 65-MW04 l/l 1 NA 0 

5 0.38 2J 23 65-MW07 8/11 0 8 

NA NA 1J 1J 65-MW03,05, & 06 3/l 1 NA NA 

NA 21 35 3J 65-DW04 l/11 NA 0 

NA 700 2J 6J 65-MW07 3/l 1 NA 0 

r-1-3 1 1J I 6J I 65.MW07 1 5Jll I NA I 2 

NA I NA 1 NA 1 NA 1 NA 1 O/l1 1 NA ! NA 1 
NA 

SO:&) NA 

NA NA NA 0111 NA NA 

40.3 421 65-MW06 7/11 NA 6 

2000 2000 17.9 151 65-MW03 10/l 1 0 0 

dotes: 
Concentrations are presented in &Kg for organics in soil and sediment and in pg/L for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mgiKg @pm). 
NA - Not applicable 
ND -Not detected 
PAH - Polynuclear aromatic hydrocarbon 

(2) Comparison Criteria for groundwater are Federal Maximum Contaminant Levels (MCL) (Criteria I) and North Carolina Water Quality Standards (NCWQS) (Criteria II). 
(3) Secondary MCL for aluminum, iron, and zinc; if MCL is a range, the lower concetration is used for comparison. 



TABLE 4-3 (Continued) 

SUMMARY OF SITE CONTAMINATION 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Media Fraction 
Detected 

Contaminants 

Comparison Criteria 

I I ( Criteria I 1 Criteria II 

I I I I 

jtoundwater Metals Chromium ! 100 ! 50 

I 

(continued) Cobalt 
IrOn 

Lead 
Maneanese 

NA 

300 
1 5C4) 15 
NA 50 

Nickel 
Zinc 

100 100 
5000”’ 2100 

jutface 
water”’ 

Volatiles Acetone 

1,2-Dichloroethane 

Semivolatiles ND 

Pesticides ND 

PCBs ND 

Metals Aluminum 

Barium 
Chromium (total) 

Copper 

NA NA 

0.38 (EPA) NA 

NA NA 
NA NA 
NA NA 

NA 333.17 

1000 (NC) 25.67 

50”’ (EPA) NA 

1300°(EPA) NA 

I Jlron 1 300@’ (EPA) 1 575.67 348 1 7890 65-SWO4-01 212 1 2 I 1 
i votes: 
Concentrations are presented in ug/Kg for organics in soil and sediment and in ug/L for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mg/Kg (ppm). 
NA - Not applicable 
ND - Not detected 

20.1 52.4 

41.9 6580 
3.4 3.4 

3 186 
53.1 59.6 

1J 1J 

* 

NA NA 

NA NA 

41.1 I 41.1 

Site Contamination 

Number of Number of 

Location(s) of Maximum Detection Detections Above Detections Above 

Concentration Frequency Comparison Comparison 

I 1 Criteria I 1 Criteria II 

65-MWOl I 201 I 0 I 0 
65-DW02-02 4/11 NA NA 

65-MW02 10111 5 5 

65-DW04 l/l 1 0 0 

65-DW02-02 11111 NA 5 
65-DW02-02 2/l 1 0 0 

I ~~ , 

65-DW02-02 I 10111 I NA I 0 I 

PAH - Polynuclear aromatic hydrocarbon 

r’) Secondary MCL for aluminum, iron, and zinc; if MCL is a range, the lower concetration is used for comparison. 
t4) Federal Action Level for lead. 
(‘) Positive contaminant detections in surface water are compared to freshwater screening values for human health (water and organism consumption): EPA Region IV Water Quality 

Standards (EPA), 1995 or NCWQS (NC) (Criteria I), and upstream background concentrations from the White Oak River Basin Study (Criteria II). 
(‘1 EPA Water Quality Criteria, 1991, Human Health Published Criteria (water and organism consumption). 

. t7) EPA WY. - Quality Criteria, 199 1, Human Health Recalculated Values using IRIS, as of 9/90 +ater and organism consumption). 

! i 



TABLE 4-3 (Continued) 

SUMMARY OF SITE CONTAMINATION 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Media Fraction 
Detected 

Contaminants 

S 
F 
l&ace 

Vater 

Metals Lead 

(continued) Manganese 

Vanadium 
Zinc 

l/2 0 NA 

212 0 0 

112 NA NA 

I 
NA t NA t 33.6 1 144 1 65-SWO4-01 

S ;ediment(*) Volatiles Acetone NA NA 1 19OJ 1 450J 65-SD05-612 

NA NA 1 79J 1 791 65-SD04-06 
NA NA 72J 94J 65-SD04-06 

Carbon Tetrachloride NA NA 135 18J 65-SD04-06 
NA NA 6J 15J 65-SD04-06 214 1 NA I NA 

NA 1 NA t 35 1 7J I 65-SD04-06 314 NA NA 

Semivolatiles Di-n-Butylphthalate NA NA 9405 1,600J 65-SD04-612 414 NA NA 

Pesticides beta-BHC NA 2.51 8.3NJ 8.3NJ 65-SD04-6 12 l/4 NA 1 

4,4’-DDE NA __ 2.42 18J 19NJ 65-SD05-06 214 NA 2 
I ~-- I --- I 

4,4’-DDD NA I 1.57 I 765 1 84J I 65-SD05-06 214 NA 2 

Metals Vanadium NA 17.57 40.5 40.5 1 65-SD04-06 114 NA 1 

NA 27.38 7.9 2805 1 65-SD04-06 414 NA 3 

Notes: 
Concentrations are presented in pglKg for organics in soil and sediment and in pg/L for all water contaminants (ppb); metal concentrations for soil and sediment are presented in mgKg (ppm). 
NA - Not applicable 
ND - Not detected 
PAH - Polynuclear aromatic hydrocarbon 

Comparison Criteria 1 Site Contamination 

Criteria I Criteria II 
Min. Max. Location(s) of Maximum 

Cont. Cont. Concentration 

1 Number of 1 Number of 
Detection Detections Above Detections Above 

Frwew 1 Cg;syn 1 Co:;:=-; 

@) EPA Water Quality Criteria, 1991, Human Health Published Criteria (water and organism consumption). 
“I EPA Water Quality Criteria, 1991, Human Health Recalculated Values using IRIS, as of 9/90 (water and organism consumption). 
(*) There are no established criteria for sediment, therefore Criteria I is NA. Criteria II is the average upstream background sediment concetration from the White Oak River Basin Study. 



TABLE 4-3 (Continued) 

SUMMARY OF SITE CONTAMINATION 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Media 

ish Tissue’g’ 

Fraction 
Detected I Comparison Criteria I Site Contamination 

Contaminants I I I I I 

Iolatiles 

‘esticides 

Acetone 
14.4’-DDD 

14000 NA 56005 7900J 65-FS05-LB0 IF 

13 NA 5.7J 5.75 65-FS04-BGOl F 

/Ietals Aluminum 140 NA 0.99 0.99 65-FS05-LB0 IF 

Barium 9.5 NA 0.215 0.21 65-FS04-BGOl F 
I 
,Copper 5 NA 0.46 0.49 65-FS04-BGO 1 F 
Manganese 0.68 NA 0.092J 0.455 65-FS04-BGOl F 
lMercurv 0.041 NA 0.051J 0.31 65-FS05-LB0 1 F 

Selenium 0.68 NA 0.14 0.22 65-FS04-BGOlF 
Thallium NA NA 0.11 0.11 65-FS05-RSO 1F 
Zinc 41 NA 5.85 8.4J 65-FS05-BGOlF 

Detection 
Frequency 

214 

114 

114 

l/4 
214 

414 
414 

414 
314 
414 

1 
Number of Number of 

Detections Above Detections Above 
Comparison Comparison 

Criteria I Criteria II 

0 NA 

0 NA 
0 NA 

0 NA 

NA I NA 
0 NA i 

Concentrations are presented in pg&g (ppb) for organics in fish tissue and in mgKg for metals in fish tissue (ppm). 
NA - Not applicable 

(‘1 Organics and Metals in fish tissue (fillet samples) are compared to EPA Region III risk based Contaminent of Concern (COC) Screeing Values for human injestion of fish (Criteria I), 
There is no Criteria Il. 

i 
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TABLE 4-4 

LOCATION 
DATE COLLECTED 
DEPTH 

VOLATILES (ug/Kg) 

METHYLENE CHLORIDE 
ACETONE 
TRICHLOROETHENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
SEMIVOLATILES (q/Kg) 
ACENAPHTHENE 
2,CDINITROPHENOL 
DIBENZOFURAN 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYI,ENE 

DETECTED ORGANICS IN SURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

65-DWO I-00 6%DW02-00 
04/10!95 04/09/95 

O-1’ O-1’ 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

35 ND 

130 J 
ND 

58 J 
100 J 
860 
190 J 
180 J 
ND 
830 
850 
510 
470 

64 J 
360 J 
510 
400 
310 J 

150 J 
2.50 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

65.DW04-00 
04/05/95 

O-l’ 

ND 
ND 
ND 

25 
ND 
ND 

ND 
150 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

65-MW05-00 

04!05/95 
O-1’ 

ND 
10 J 

ND 
I J 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

60 J 

ND 
ND 
ND 
ND 
ND 
ND 

NOTES: ug/Kg - Microgram per kilogram 
J - value is estimated 
ND - Not Detected 
All samples were analyzed for TCL Organ& per CLP Method. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 

65-MW06-00 

04/08/95 
O-l’ 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
87 J 

ND 
ND 
ND 
ND 

ND 
ND 

65-MW07-00 

04/04/95 
O-1’ 

2J 
ND 
ND 

25 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

51 J 
ND 
ND 
ND 
ND 
ND 
ND 

I l/07/95 65SSOH.WK4 1 



LOCATlON 
DATE COLLECTED 
DEPTH 

PESTICIDEiPCBS (q/Kg) 
HEPTACHLOR EPOXIDE 
4,4’-DDE 

ENDOSULFAN II 
4,4’-DDD 
4,4’-DDT 
PCB-1260 

6S-DWOI-00 
04/10/95 

O-l’ 

ND ND ND ND ND 2.3 
27 ND ND ND ND 83 J 

ND 3.9 J ND 3.8 J ND ND 
3.8 J ND ND ND ND 5J 

ND ND ND ND ND 56 J 
52 J ND ND ND ND ND 

TABLE 4-4 (continued) 

DETECTED ORGANICS IN SURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

6S-DW02-00 65-DW04-00 65-MW05-00 65-MW06-00 65-MW07-00 
04/09/95 04/05!95 04/05/95 04/08/95 04/04/95 

O-l’ O-l’ O-1’ O-1’ O-1’ 

NOTES: ug/Kg - Microgram per kilogram 
J - value is estimated 
ND - Not Detected 
Ail samples were analyzed for TCL Organics per CLP Method. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 

1 lla7l95 6F;@y-l.WK4 

1 



TABLE 4-4 (continued) 

LOCATION 65-SB06-00 

DATE COLLECTED 04/10/95 
DEPTH O-l’ 

VOLATILES (@Kg) 
METHYLENE CHLORIDE 
ACETONE 
TRICHLOROETHENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
SEMIVOLATILES (@Kg) 
ACENAPHTHENE 

2,4-DINITROPHENOL 
DIBENZOFLrRAh’ 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHk-LHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

ND 
ND 

IJ 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

74 J 
ND 
ND 
390 J 
210 J 
150 J 
110 J 

110 J 
12 J 

96 J 
I20 J 
100 J 
88 J 
45 J 
70 J 

DETECTED ORGANICS IN SURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

6S-SB07-00 65-SB08-00 65-SB09-00 

04/08/95 04/l l/95 04/08/95 
O-1’ O-l’ O-l’ 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

1 J ND ND 
5J ND ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

73 J 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
260 J 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

57 J 
ND 
ND 
ND 
ND 
ND 
ND 

NOTES: ug!Kg - Microgram per kilogram 
J - value is estimated 
ND - Not Detected 

11/07/9565SSOH.WK4 

All samples were analyzed for TCL Organics per CLP Method. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 
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65.SBIO-00 
04/08/95 

O-l’ 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

48 J 
ND 
ND 
ND 
ND 
ND 
ND 

65-SBI l-00 
04/08/95 

O-1’ 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

74 J 
ND 
ND 
ND 
ND 
ND 
ND 



LOCATION 
DATE COLLECTED 
DEPTH 

PESTICIDE/PCBS @g/Kg) 
HEPTACHLOR EPOXIDE 
4$-DDE 

ENDOSULFAN II 
4,4’-DDD 
4,4’-DDT 
PCB-1260 

65-SB06-00 

04!10!95 

O-l' 

ND 
47 

ND 
17 J 

ND 
ND 

TABLE 4-4 (continued) 

DETECTED ORGANICS IN SURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

65-SB07-00 65-SB08-00 65-SB09-00 
04/08/95 04/11/95 04!08/95 

O-l’ O-l’ O-l’ 

ND ND ND 
77 J ND ND 

ND ND ND 
ND ND 31 J 

56 J ND ND 
ND ND ND 

NOTES: u&Kg - Microgram per kilogram 
J-value is estimated 
ND - Not Detected 
All samples were analyzed for TCL Organics per CLP Method. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 

65-SBlO-00 
04/08/95 

O-1’ 

ND 
ND 
ND 

59 J 
ND 
ND 

65-SBl l-00 

04/08/95 
O-l’ 

ND 
4.3 

ND 
16 J 

ND 
ND 

1 l/07/95 65’ TH.WK4 



LOCATION 65-SBIZ-00 
DATE COLLECTED 04/17/95 
DEPTH O-l’ 

VOLATILES (@Kg) 
METHYLENE CHLORIDE 
ACETONE 
TRICHLOROETHENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
SEMIVOLATILES (@Kg) 
ACENAPHTHENE 
2,4-DINITROPHENOL 
DIBENZOFURAN 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 

CHRYSENE 
BIS(Z-ETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(I,23-CD)PYRENE 
DIBENZO(&H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

TABLE 4-4 (continued) 

DETECTED ORGANIC% IN SURFACE SOILS 
SITE 65 ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

2J 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

59 J 
ND 
ND 
ND 
130 J 

260 J 
76 J 

70 J 
ND 

89 J 
ND 
ND 
ND 
ND 
ND 

NOTES: ug/Kg - Microgram per kilogram 
J - value is estimated 
ND - Not Detected 

1 l/07/95 65SSOH.WK4 

All samples were analyzed for TCL Organics per CLP Method. 
Only those parameters with positive detections are included on this table. For compfete results refer to Appendix 0. 

5 



LOCATION 653312-00 
DATE COLLECTED 04117195 
DEPTH O-1’ 

PESTlCIDE/FCBS (q/Kg) 
HEPTACHLOR EPOXlDE 
4$-DDE 
ENDOSULFAN II 
4,4’-DDD 
4,4’-DDT 
PCB-1260 

ND 
75 

ND 
20 J 
25 

ND 

TABLE 4-4 (continued) 

DETECTED ORGANICS IN SURFACE SOILS 
SITE 65 ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NOTES: &Kg - Microgram per kilogram 
J - value is estimated 
ND - Not Detected 
All samples were analyzed for TCL Organics per CLP Method. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 

1 l/07/95 65F”qH.WK4 
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TABLE 4-5 

LOCATION 
DATE-STAh4P 
DEPTH 
MOISTURE 

ANALYTES (mg/Kg) 
ALUMINUM 
BARIUM 

CALCIUM 
CHROMIL’h4 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 

THALLIUM 
VANADIVM 
ZINC 

65-DWO I-00 
04/10/95 

O-l’ 
10.74 

5040 
36.3 
806 
8.6 

55.6 
7470 J 

178 J 
169 
163 J 
4.6 

ND 
51.3 

ND 
12 

377 J 

DETECTED METALS IN SURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LWEUNE, NORTH CAROLINA 

65-DW02-00 65DW04-00 65-hlWOS-00 
04/09/95 04/05/95 04/05/95 

O-1’ O-1’ O-l’ 
9.43 10.17 10.34 

1350 
5.4 
176 
2.3 
2.5 
773 J 
7.7 J 

32.4 
7.9 J 

ND 
ND 
ND 

ND 
ND 
12.2 J 

773 1050 
6.9 6.2 

79.3 243 
ND 2.4 
ND ND 
509 1020 

2 3.7 
30.3 42.8 
9.6 8.2 

ND ND 
ND ND 
ND ND 

ND ND 
ND 2.8 
ND 5.3 

65-MW06-00 65-MW07-00 
04/08/95 04/04/95 

O-1’ O-l’ 

15.45 11.66 

3190 
6.8 

367 
4.1 
3.3 

1300 J 
7.3 J 

88.1 
85 

ND 
ND 
ND 
ND 
3.4 

13.8 J 

1520 
19.2 

3460 
2.3 

ND 
684 
8.6 

82.5 
7.1 

ND 
ND 
56.3 
ND 
ND 

ND 

NOTES: u&/Kg - Microgram per kilogram 

J - Value is estimated 
ND - Not Detected 
All samples were analyzed for TAL Metals per CLP Method. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 
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LOCATION 
DATE-STAMP 
DEPTH 
MOISTURE 

ANALYTES (mgiKg) 
ALUMINUM 
BARIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

65-SB06-00 
04/10/95 

O-1’ 
19.19 

2140 1490 656 
17.5 6.8 2.7 
542 168 121 
4.6 3 ND 
51 6 ND 

3600 890 J 597 
94.5 8.8 J 2.5 

55 52 28.5 
119 4.9 J 2.9 
ND ND ND 
ND ND ND 
ND ND ND 

ND ND ND 
7.2 2.9 ND 
190 9J 3.7 

TABLE 4-5 (continued) 

DETECTED METALS IN SURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP JEJEUNE, NORTH CAROLINA 

65-SB07-00 65-SBOS-00 65-SBO9-00 65.SBlO-00 65SBl l-00 
04/08/95 04/l l/95 04/08/95 04/08/95 04/08/95 

O-1’ O-1’ O-I’ O-1’ O-I’ 
23.14 7.48 11.86 13.86 18.31 

2830 4700 4110 
10.9 11.5 9.9 
554 514 470 
4.6 6.8 6.3 

15 10 9 
2110 J 2010 J 2050 J 
40.9 J 20.4 J 15.4 J 
97.1 187 143 
19.1 19.3 J 17.6 J 
ND ND ND 

ND ND 248 
ND ND ND 
ND 2.3 ND 
3.2 5.t 4.8 

39.7 J 33.2 J 24 J 

NOTES: @Kg - Microgram per kilogram 

J - Value is estimated 
ND - Not Detected 
All samples were analyzed for TAL Metals per CLP Method. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 
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1 ,OCATION 
DATE-STAMP 
DEPTH 
h~fOISTURE 

ANALYTES (tug/Kg) 

ALUMINUM 
BARIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

1 l/07/95 65SSIH.WK4 

65-SB12-00 
04/17/95 

O-l’ 
9.13 

2940 

12.6 
729 
4.8 

42.3 
16400 

117 
54.8 
75.4 

5.7 
ND 
ND 
ND 
5.1 
110 

TABLE 4-5 (continued) 

DETECTED METALS IN SURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

NOTES: rig/Kg - Microgram per kilogram 
J - Value is estimated 
ND - Not Detected 
All samples were analyzed for TAL Metals per CLP Method. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 
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LOCATION 
DATE COLLECTED 
DEPTH 

65-DWOl-04 65-DW02-02 
04/10/95 04/09/95 

7-9’ 3-5’ 

65-DW04-05 
04/05/95 

9-11’ 

65-MW05-04 
04/05/95 

7-9’ 

VOLATILES @g/Kg) 
ACETONE 
2-BL’TANONE 

TRICHLOROETHENE 
TOLUENE 

TOTAL XYLENES 
SEMIVOLATILES @@Kg) 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(I,2,3-CD)PYRENE 
BENZO(G,H,I)PERYLENE 
PESTICIDE/PCBS @g/Kg) 
4$-DDE 
4,4’-DDD 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 

ND 
ND 
ND 
ND 

35 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
370 
ND 
ND 
ND 
ND 
ND 

8.8 J 
4.4 J 
9.4 J 

ND 
ND 

380 

ND 
ND 
ND 

1 J 

180 

ND 
ND 
ND 
ND 

10 J 
ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

65 J 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

96 J 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

1 l/07/95 65SBOH.WK4 

NOTES: ug& - Microgram per kilogram 

J - Value is estimated 
ND - Not Detected 
All samples were analyzed for TCL Organics per CLP Method. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 
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TABLE 4-6 

DETECTED ORGANICS IN SUBSURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

65-MW06.03 
04/08/95 

5-7’ 

ND 
ND 
ND 
ND 

1J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

49 J 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 

ND 
ND 

65-MW07-05 
04/04/95 

9-11’ 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

61 J 
ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 



LOCATION 

DATE COLLECTED 
DEPTH 

65-SB06-02 
04/10/95 

3-5’ 

VOLATILES (ug/Kg) 
ACETONE 
2-BUTANONE 
TRICHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
SEMIVOLATILES (q/Kg) 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2,3-CD)PYRENE 
BENZO(G,H,I)PERYLENE 

PESTICIDE/PCBS (q/Kg) 
4,4’-DDE 
4,4’-DDD 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAh4MA CHLORDANE 

ND 
ND 
ND 
ND 
ND 

97 J 
110 J 

1200 
290 J 
120 J 
340 J 

1900 
1400 

900 
800 
110 J 
710 
620 
680 
480 J 
360 J 

41 

9.1 J 
ND 
8.3 J 
7.5 J 

TABLE 4-6 (continued) 

DETECTED ORGANIC’S IN SUBSURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CT0312 
MCB. CAMP LEJEUNE, NORTH CAROLINA 

65-SB07-04 
04/08/95 

7-9’ 

79 
ND 

2J 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

90 J 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 

65-SBO8-04 
0411 l/95 

7-9’ 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
240 J 
ND 
ND 
ND 
ND 

95 J 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 

65-SB09-02 
04/08/95 

3-5’ 

31 
45 

ND 
ND 

25 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

81 J 
ND 
ND 
ND 
ND 
ND 

13 
68 J 

ND 
ND 
ND 

NOTES: @Kg - Microgram per kilogram 
J - Value is estimated 
ND - Not Detected 
All samples were analyzed for TCL Organics per CLP Method. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 

65-SBlO-01 65-SBl I-04 
04/08/95 04108/95 

1-3’ 7-9 

26 
2J 

ND 
ND 

35 

37 
ND 
ND 

1 J 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

93 J 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
110 J 
ND 
ND 
ND 
ND 
ND 

4.6 
16 J 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
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LOCATION 
DATE COLLECTED 
DEPTH 

VOLATILES (@Kg) 

ACETONE 
2-BUTANONE 
TRICHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
SEMIVOLATILES tug/Kg) 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 

FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(Z-ETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2,3CD)PYRENE 
BENZO(G,H,I)PERYLENE 
PESTICIDE/PCBS (@Kg) 
4,4-DDE 
4/t’-DDD 
ENDRIN ALDEHYDE 

ALPHA CHLORDANE 
GAMMA CHLORDANE 

65.SBlZ-05 

04/17/95 
9-11’ 

ND 
ND 

ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

TABLE 4-6 (continued) 

DETECTED ORGANICS IN SUBSURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CT0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

ND 
ND 
ND 
ND 
ND 

NOTES: up/Kg - Microgram per kilogram 
J - Value is estimated 
ND - Not Detected 
All samples were analyzed for TCL Organics per CLP Method. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 
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TABLE 4-7 

LOCATION 
DATE COLLECTED 
DEPTH 
MOISTURE 

ANALYTES (mg/Kg) 
ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
THALLIUM 

VANADIUM 
ZINC 

65-DWOl-04 
04/10/95 

7.9’ 
13.13 

4840 

ND 
35.5 
ND 
1040 
10.8 
55.8 

9120 J 
159 J 
159 
127 J 
8.9 

ND 
ND 
ND 
9.8 

302 J 

DETECTED METALS IN SUBSURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTII CAROLINA 

65-DW02-02 65-DW04-05 65-MW05-04 
04/09/95 04/05/95 04/05/95 

3-5’ 9-l 1’ 7-9’ 
16.36 4.68 14.25 

1020 
ND 
5.6 

ND 
320 
ND 
ND 

1250 J 
2.9 J 

23.8 
4.8 J 

ND 
ND 
ND 
ND 
ND 
4.2 J 

4560 
ND 
10.9 
ND 
111 
5.7 

ND 
925 
2.7 
192 
5.6 

ND 
ND 
69.9 
ND 
4.1 

ND 

1380 
ND 
2.7 

ND 
ND 
2.8 

ND 
686 
1.6 

83.1 
3 

ND 
ND 
ND 
ND 
3.1 

ND 

65-MW06.03 
04/08/95 

5-7’ 
9.72 

3790 
ND 
3.3 

ND 
208 
2.6 

ND 
236 J 
2.1 J 
102 
3.2 J 

ND 
ND 
ND 
ND 

ND 
2.5 J 

65.MW07-05 
04/04/95 

9-l 1’ 
13.65 

1050 
ND 
3.5 

ND 
90.6 
ND 
ND 

412 
1.7 

67.1 
2 

ND 
ND 
ND 
ND 
ND 
ND 

NOTES: mgiKg - MiIIigram per kilogram 
J - Value is estimated 
ND - Not Detected 
All samples were analyzed for TAL Metals per CLP Method. 
Only those parameters with positive detection are included on this table. For complete results refer to appendix 0. 
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TABLE 4-7 (continued) 

LOCATION 
DATE COLLECTED 
DEPTH 
MOISTURE 

ANALYTES (mg/Kg) 
ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUI\4 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

65-SB06.02 
04/10:95 

3-5’ 
19.19 

4340 10600 3190 

3.3 2.8 ND 
38.3 17.5 6.4 

1.3 ND ND 
1350 49.8 103 
10.4 17.3 7.3 
478 ND ND 

31300 8890 J 7850 
539 6.9 J 3.6 

180 410 223 
471 3.7 J 2.7 
243 ND ND 
ND 453 292 
63.9 130 50.8 
4.2 ND ND 

11.1 27.2 10.5 
764 7.8 J 5.3 

DETECTED METALS IN SUBSURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

65-SB07-04 6S-SB08-04 65-SBOY-02 
04/08/95 04/l l/95 04/08/95 

7-9’ 7-9’ 3-5 
26.15 19.45 10.99 

5730 4720 6440 
ND ND ND 
16.4 11.6 9.4 
ND ND ND 
628 511 219 
7.8 6.4 7.7 

11.5 12.2 ND 
2450 J 2610 J 1570 J 
24.6 J 19.1 J 3.4 J 
201 183 309 
21.1 J 15.1 J 3.4 J 

ND ND ND 
253 ND 284 

ND ND ND 
ND ND ND 

5 5.9 6.2 
44.7 J 41.7 J 15.2 J 

NOTES: mgKg - Milligram per kilogram 
J - Value is estimated 
ND - Not Detected 
All samples were analyzed for TAL Metals per CLP Method. 
01l1y those parameters with positive detection are included on this table. For complete results refer to appendix 0. 

65-SBlO-01 
04/08/95 

l-3 
12.23 

65-SBl l-04 
04/08/95 

7-9’ 

15.06 

11/07/95 6E-lH.WK4 
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LOCATION 
DATE COLLECTED 
DEPTH 
MOISTURE 

ANALYTES (m&Kg) 
ALUMINUM 

ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

65-SB12-05 
04/17/9s 

9-11’ 

10.3 

5190 

ND 
10.1 
ND 
587 
4.8 

ND 
1010 

3.1 
122 
4.9 

ND 
ND 
ND 
ND 

3.5 
5.5 

TABLE 4-7 (continued) 

DETECTED METALS IN SUBSURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NOTES: mg/Kg - Milligram per kilogram 
J - Value is estimated 
ND - Not Detected 
All samples were analyzed for TAL Metals per CLP Method. 
Only those parameters with positive detection are included on this table. For complete results refer to appendix 0. 
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TABLE 4-8 

DETECTED ORGANICS IN SUBSURFACE SOILS (TEST PITS) 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LWEUNE, NORTH CAROLINA 

LOCATION 
DATE SAMPLED 

65-TPO 1 
05/07/95 

65-TP02 65-TP04 
05/08/95 05/07/95 

65-TP05 
05/07/95 

65-TP06 
05/08/95 

65-TP07 
05/07/95 

VOLATILES @g/Kg) 

ACETONE 
CARBON DISULFIDE 
2-BUTANONE 
SEMIVOLATILES @g/Kg) 
NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
DIBENZOFURAN 
PHENANTHRENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 

BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
BENZO(G,H,I)PERYLENE 
PESTICIDElPCBS @g/Kg) 
ENDOSULFAN I 
4$-DDE 
4,4’-DDD 
4,4’-DDT 
GAMMA CHLORDANE 

12 
ND 

ND 

46 
ND 
ND 

25 210 
25 ND 

ND 29 

9.l 
ND 

ND 

7J 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
280 J 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
250 J 

ND 
ND 
ND 
ND 

37 J 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
200 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
160 J 
ND 
ND 
ND 
ND 

49 J 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
210 J 
ND 
ND 
ND 
ND 

39 J 
ND 
ND 
ND 
ND 

55 J 
60 J 
94 J 
42 J 

150 J 
270 J 
230 J 
190 J 
100 J 
110 J 
230 J 
96 J 

110 J 
69 J 
67 J 

ND 
ND 
ND 
ND 
ND 

ND 
28 

7.3 J 
15 

ND 

ND 
45 J 

140 
31 
3.1 J 

3.1 J 
38 J 

340 J 
9.6 

ND 

ND 
ND 
ND 
ND 

ND 

ND 
43 J 

110 
40 

35 

NOTES: ug/Kg - Microgram per kilogram 
J - Value is estimated 

ND - Not Detected 
TP - Sample was collected from a test pit excavation. 

All samples were analyzed for TCL Organics per CLP Methods. 
Only those samples with positive detections are included on this table For complete results refer to Appendix 0. 
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TABLE 4-9 

LOCATTION 65TPOl 

DATE SAMPLED 05/07/95 

ANALYTES (mg/Kg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
SELENIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

2750 4740 5030 
ND ND ND 
ND ND 2.6 
4.2 9.9 21.6 

ND ND 1.3 
259 439 847 
ND 4.4 8.5 
ND ND ND 
ND 7.7 61.4 
571 1010 4290 
3.7 12.1 129 

57.7 80.7 193 
10.1 .11.5 132 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND 3.4 8.9 

11.4 30.6 480 

DETECTED METALS IN SUBSURFACE SOILS (TEST PITS) 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

65-TP02 65-TP04 65-TP05 65-TP06 65-TP07 
05/08/95 05/07/95 05/07/95 05/08/95 05/07/95 

5730 2590 3680 
ND ND 11.8 

ND ND ND 
34.7 6.4 31.8 

ND ND ND 

1270 130 1230 

6.6 3.2 8.2 
ND ND 11.5 

29.4 ND 672 
3640 992 9170 

59.2 4.9 210 
223 82.1 136 

60.2 13.3 223 

ND ND 4.8 

ND ND 1.5 

ND ND 4.2 

110 ND ND 

5.3 3.5 9.1 

158 10.1 418 

NOTES: ug/Kg - Microgram per kilogram 

ND -Not Detected 
TP - Sample was collected from a test pit excavation. 
All samples were analyzed for TAL Metals per CLP Methods. 
Only those samples with positive detections are included on this table. For complete results refer to Appendix 0. 
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LOCATION 
DATE COLLECTED 

VOLATILES (us&) 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,2-DICHLOROETHANE 
2-BUTANONE 
SEMIVOLATILES (q/L) 
NAF’HTHALENE 
DI-N-BUTYL PHTHALATE 
BIS(2-ETHYLHEXYL)PHTHALATE 

TABLE 4-10 

DETECTED ORGANICS IN GROUNDWATER 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

-> 

65-DWOl-01 6%DW02-0 1 65-DW02-02 65-DK’O4-01 65-MWOl-01 65-MW02-01 65-MW03-01 
05/08/95 05/09/95 05/18/95 05/16/95 05/08/95 05/09/95 05/09/95 

ND 
ND 
ND 

25 
ND 

ND 
ND 

1 J 

1 J 
55 

ND 
25 

ND 

ND ND 
35 ND 

45 ND 

ND 
5J 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

35 
ND 
ND 

NOTES: ugIL - Microgram per liter 
J - Value is estimated 
ND - Not Detected 
DW - Sample was collected from a deep we11 (ie, upper portion of Castle Hayne Aquifer). 
MW - Sample was collected from a shallow well (ie, surtkial aquifer). 

All samples were analyzed for TCL Organics per CLP Methods. 
Only those samples with positive detections are included on this table. For complete results refer to Appendix 0. 

ND 

ND 
ND 

2J 
ND 

ND 
ND 

1 J 

1J 1J 
5J 75 

ND ND 
ND 25 

ND 1J 

ND ND 
ND 25 
ND 2J 
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LOCATION 
DATE COLLECTED 

VOLATILES (q/L) 

METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,2-DICHLOROETHANE 
2-BUTANONE 
SEMIVOLATILES @g/L) 
NAPHTHALENE 
DI-N-BUTYL PHTHALATE 

BIS(Z-ETHYLHEXYL)PHTHALATE 

1 l/07/95 6’ 

6%MW04-01 
05/16/95 

ND 
ND 

5J 
25 

ND 

ND 
ND 
ND 

TABLE 4-10 (continued) 

DETECTED ORGANICS IN GROUNDWATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

65-MW05-01 65-MW06-01 65-M1+‘07-01 
05/09/95 05/09/95 05/09/95 

1 J 25 1 J 
5J 75 5J 

ND ND ND 
25 2J 2J 
1 J 1 J ND 

ND ND ND 
ND ND 65 
ND ND 63 

NOTES:, u& - h4icrogram per liter 
J - Value is estimated 
ND - Not Detected 
DW - Sample was collected from a deep well (ie, upper portion of Castle Hayne Aquifer). 
MW - Sample was collected from a shallow well (ie, surficial aquifer). 
All samples were analyzed for TCL Organics per CLP Methods. 
Only those samples with positive detections are included on this table. For complete results refer to .4ppendix 0. 



LOC4TION 
DATE COLLECTED 

ANALYTES @g/L) 
ALUMINUM 
BARIUM 

CALCIUM 
CHROMIUM 
COBALT 
IRON 
LEAD 
MAGNESIUM 
M.ANGANESE 
NICKEL 
POTASSIUM 
SODIUM 

ZINC 

65-DWOI-01 
05/08/95 

233 
ND 

52000 
ND 
ND 
84.4 
ND 

2030 
4.2 

ND 
3000 
6720 

19.4 

TABLE 4-11 

DETECTED METALS IN GROUNDWATER 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

65-DW02-0 1 65-DW02-02 65-DW04-0 1 65-MWOI-01 65-MW02-01 
05/09/95 05/18/95 0506195 05/08/95 05/09/95 

ND 
33.6 

107000 
ND 
40.9 

2060 
ND 

6120 
172 

53.1 
2150 

27.6 

ND 322 ND 68.5 
32.6 17.9 54.6 27.7 

116000 33600 146000 58200 
ND ND 10.2 ND 

52.4 ND 20.1 ND 

2300 557 253 6580 

ND 3.4 ND ND 
6400 1200 16200 2470 

186 15.7 178 20.1 
59.6 ND ND ND 

2340 2440 5790 1590 
11500 8240 10700 6350 

58.9 31.8 19.1 20.5 

NOTES: ugk. - Microgram per liter 
ND - Not Detected 
DW - Sample was collected from a deep well (ie, upper portion of Castle Hayne Aquifer). 
MW - Sample was collected corn a shallow well (ie, surficial aquifer). 
All samples were analyzed for TAL Metals per CLP Methods. 
Only those samples with positive detections are included on this table. For complete results refer to Appendix 0. 
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TABLE 4-11 (continued) 

LOCATION 
DATE COLLECTED 

ANALYTES (q/L) 
ALUMINUM 
BARIUM 
CALCIUM 
CHROMIUM 

COBALT 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
ZINC 

65MWO3-01 
OYO9195 

ND 121 40.3 421 
151 21 35.3 25.8 

50500 2820 21100 2700 
10 ND ND ND 

ND ND ND ND 
41.9 ND 232 1730 
ND ND ND ND 
5160 2550 7810 2890 

6.6 3 52.8 28.7 
ND ND ND ND 

3650 ND 4030 1200 
5620 5880 11400 16400 

11 ND 22.5 17.8 

DETECTED METALS IN GROUNDWATER 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

65-MW04-0 1 65-MU’05-01 
05116195 05109l95 

65-MW06-01 
05/09/95 

65-MW07-01 
05/09/95 

138 ND 
44.3 61.4 

30400 161000 
ND ND 

20.4 ND 
99.4 187 
ND ND 

8160 18300 
87.8 182 
ND ND 

7940 6220 
9390 11900 
14.5 ND 

65-MWO 1 F-01 
05/08/95 

NOTES: ugiL - Microgram per liter 
ND - Not Detected 
DW - Sample was collected from a deep well (ie, upper portion of Castle Hayne Aquifer). 
h4W - Sample was collected from a shallow well (ie, surticial aquifer). 
All samples were analyzed for TAL Metals per CLP Methods. 
Only those samples with positive detections are included on tbii table. For complete results refer to Appendix 0. 
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LOCATION 
DATE COLLECTED 

VOLATILES @g/L) 
ACETONE 
1,2-DICHLOROETHANE 

65.SWO4-01 
05/15/95 

5J 
1 J 

TABLE 4-12 

DETECTED ORGANICS IN SURFACE WATER 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

65-SWOS-01 
05/16/95 

ND 
1 J 

NOTES: ug/L - Microgram per liter 
J - Value is estimated 
ND - Not Detected 
All samples were analyzed for TCL Organics per CLP Methods. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 
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TABLE 4-13 

LOCATION 
DATE COLLECTED 

ANALYTES (uglL) 
ALUMINUM 
BARIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 

MAGNESIUM 
h4ANGANESE 
POTASSIUh4 
SODIUM 

vANADm4 
ZINC 

65-SWO4-01 
05/15l95 

25800 ND 
69.3 36.7 

12000 26800 

27.6 ND 
41.1 ND 
7890 348 
45.8 ND 
2060 2520 
88.4 57.3 

2970 ND 
3330 6320 
26.2 ND 
144 33.6 

DETECTED METALS IN SURFACE WATER 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

65-SWO5-01 
05/16/95 

NOTES: udL - Microgram per liter 
ND - Not Detected 

All samples were analyzed for TAL Metals per CLP Methods. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 

11/07/9565SWIH.WK4 1 



TABLE 4-14 

LOCATION 
DATE COLLECTED 
DEPTH 

VOLATILES (q/Kg) 
ACETONE 
CHLOROFORM 
2-BUTANONE 
CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
SEMIVOLATILES (@Kg) 
DI-N-BUTYL PHTHALATE 
PESTICIDE/PCBS (ug/Kg) 
BETA-BHC 
4,4’-DDE 

4,4’-DDD 

65-SD04-06 
05i16/95 

O-6" 

220 J 
79 J 
94 J 

18 J 
15 J 
7J 

1400 J 

ND 
18 J 
76 J 

DETECTED ORGANICS IN SEDIMENTS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAhlP LFJEUNE, NORTH CAROLINA 

65-SD04-612 65-SD05-06 65-SD05-612 
05/16/95 05/17/95 05117195 

6-12” O-6" 6-12" 

190 J 260 J 450 J 

ND ND ND 
79 72 J 88 
13 J ND ND 
6J ND ND 

ND 65 35 

1600 J 1200 J 940 J 

8.3 J ND ND 
ND 19 J ND 
ND 84 J ND 

NOTES: ugKg- Microgram per kilogram 

J - Value is estimated 
ND - Not Detected 
AI1 samples were analyzed for TCL Organics per CLP Methods. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 



TABLE 4-15 

LOCATION 
DATE COLLECTED 
DEPTH 

ANALYTES (mg/Kg) 
ALUMINUM 
ANTIMONY 
BARIUM 
CALCIUhl 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
M.4NGANESE 
POTASSIUM 
SODIUM 

VANADIUM 
ZINC 

65-SD04-06 
05116l95 

O-6” 

37000 J 
46.6 J 
110 

4470 
43.6 J 
36.3 
100 J 

14600 J 
176 J 

1140 
126 J 

1410 
203 

40.5 
280 J 

DETECTED METALS IN SEDIMENTS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

65-SD04-612 65-SD05-06 65-SD05-612 
0506195 05/17/95 0.5/17/95 

6-12” O-6” 6-12” 

10900 J 
ND 
94.2 

2470 
9.8 J 

ND 
21.4 J 

3250 J 
38.5 J 
674 
37.4 J 
ND 
177 
ND 
56.3 J 

3090 

ND 
86.1 

4640 
ND 
ND 
8.2 

985 
23.9 
ND 
38.7 
ND 
139 
ND 
36.5 

394 
ND 
13.6 
322 
ND 
ND 
ND 
414 
ND 
94.8 
25.6 
ND 
ND 
ND 
7.9 

NOTES: m&g- Milligram per kilogram 
J - Value is estimated 
ND - Not Detected 
AI1 samples were analyzed for TAL Metals per CLP Methods. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 
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TABLE 4-16 

S.XvlPLE ID 
METHOD 
DATE COLLECTED 

VOLATILES (ug/Kg) 
ACETONE 
PESTICIDE/PCBS (q/Kg) 

4,4’-DDD 

DETECTED ORGANICS IN FISH (FILLET) 
SITE 65 - ENGINEER AREA DUMP 

REh’lEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

65FS04-BGOIF 65FS05-BGOlF 
8240 8240 

05/17/95 05/16/95 

ND 5600 

5.7 J ND 

65-FS05-LBOlF 6S-FS05-RSOlF 
8240 8240 

05/16/95 05/16/95 

J 7900 

ND 

J ND 

ND 

NOTES: q/Kg - Microgram per kilogram 
J - Value is estimated 
ND - Not Detected 
All samples were analyzed for TCL Organ& per CLP Methods. 
Only those parameters with positive detections are included on this table. For complete results refer to Appendix 0. 
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TABLE 4-17 

SAh4PLE ID. 
METHOD 
DATE COLLECTED 

ANALYTES (mg/Kg) 
ALUMINUM 
BARIUM 

CALCIUM 
COPPER 

MAGNESIUM 
MANGANESE 
MERCURY 
POTASSIUM 
SELENIUM 
SODIUM 
THALLIUh4 
ZINC 

DETECTED METALS IN FISH (FILLET) 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, COT-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

6S-FS04-BGOlF 65-FS05-BGOIF 
CLP CLP 

05/17/95 05116195 

65-FS05-LBOlF 
CLP 

05/16/95 

65-FSOS-RSOIF 

CLP 
05/16/95 

ND 
0.21 J 

2100 J 
0.49 
298 J 
0.45 J 
0.22 J 

2700 J 
0.22 
869 

0.11 
8.1 J 

ND 
ND 
560 J 
0.46 
299 J 
0.22 J 
0.07 J 

3220 J 

0.15 
708 
ND 
8.4 J 

0.99 
ND 
399 J 
ND 
290 J 

0.092 J 
0.3 J 

3540 J 
0.16 
441 

0.11 
5.8 J 

ND 
ND 

385 J 
ND 
293 J 
0.14 J 

0.051 J 
3520 J 
0.14 
620 

0.11 
8.2 J 

NOTES: mg/Kg - Milligram per kilogram 
J - Value is estimated 
ND - Not Detected 
All samples were analyzed for TAL Metals per CLP Methods. 
Only those parameters with positive detections are included in this table. For complete results refer to Appendix 0. 
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TABLE 4-18 

SAh4PLE ID. 
METHOD 
DATE COLLECTED 

VOLATILES @g/kg) 
METHYLENE CHLORIDE 
ACETONE 
2-BUTANONE (MEK) 
TOLUENE 
PESTICIDE/PCBS @g/kg) 
4,4’-DDE 
4,4’-DDD 

DETECTED ORGANICS IN PZSH (WHOLE BODY) 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

65-FS04-BGO 1 W 65-FS04-RSOlW 65-FS05-BGOlW 6S-FS05-LBOlW 6%FS05-RSOlW 

8240 8240 8240 8240 8240 
0507195 05/17/95 05/16/95 0506195 05116/95 

ND 1000 J ND ND 
ND ND 1400000 J 690000 J 
ND ND ND ND 

ND ND ND 5000 J 

15 J ND ND ND 
40 J 6.9 J ND ND 

NOTES: ug/Kg - Microgram per kilogram 
J - Value is estimated 
ND - Not Detected 
All samples were analyzed for TCL Organics per CLP Methods. 
Only those parameters with positive detections are included in this table. For complete results refer to Appendix 0. 

ND 
27000 

560 J 
ND 

ND 
ND 
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SAMPLE ID. 
METHOD 
D.4TE COLLECTED 

ANALYTES (mg/Kg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

POTASSIUM 
SELENIUh4 
SODIUM 
THALLIUM 
ZINC 

TABLE 4-19 

DETECTED METALS IN FISH (WHOLE BODY) 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, COT-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

6%FS04-BGO 1 W 
CLP 

05!17/95 

65-FS04-RSOIW 
CLP 

05/17/95 

18.8 J 18 
ND 1.5 
0.15 J ND 

J 

1.8 J 
ND 

19600 J 
1.1 

22.9 J 
0.17 
557 J 
3.6 J 

ND 

2580 J 
0.42 
1260 
0.12 
26.2 J 

2.9 J 
ND 

42500 J 
ND 
24.4 J 
0.49 
951 J 
4.1 J 

0.11 J 

1850 J 
0.17 

2400 
0.11 
31.5 J 

65-FSOS-BGOIW 65-FS05-LBOlW 
CLP CLP 

05116195 05/16/95 

65-FS05-RSOl W 
CLP 

05/16/95 

ND 9.6 
1.1 1.4 

ND ND 
1.8 J 

0.028 
22600 J 

ND 
7.8 J 

ND 
538 J 
4.9 J 

ND 
2790 J 
0.16 
1250 
0.11 
26.6 J 

J ND 
1.1 

ND 
1.3 J 0.44 J 

ND ND 
22400 J 8840 J 

ND 8.6 
26.1 J 11.8 J 
ND 0.33 

593 J 370 J 

2.3 J 1J 
0.11 J ND 
2860 J 2740 J 
0.33 0.32 

1160 992 
0.11 0.11 
14.8 J 23.3 J 

NOTES: mgKg - Milligram per kilogram 
J - Value is estimated 
ND - Not Detected 
All samples were analyzed for TAL Metals per CLP htetbods. 
Only those parameters with positive detections are included in this table. For complete results refer to Appendix 0. 
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5.0 CONTAMINANT FATE AND TRANSPORT 

The potential for a contaminant to migrate and persist in an environmental medium is critical when 
evaluating the potential for a chemical to elicit an adverse human health or ecological effect. The 
environmental mobility of a chemical is influenced by its physical and chemical properties, the 
physical characteristics of the site, and the site chemistry. This section presents a discussion of the 
various physical and chemical properties of contaminants detected at OU No. 9, Site 65, that impact 
the fate and transport of the contaminants in the environment. The basis for this discussion of 
contaminant fate and transport is presented in Section 4.0, Nature and Extent of Contamination. 

5.1 Chemical and Phvsical ProDerties ImDactinP Fate and TranSDOrt 

Table 5-1 presents the physical and chemical properties associated with a representative group of 
organic contaminants detected at the site which determine inherent environmental mobility and fate. 
These properties include: 

0 Vapor pressure 
0 Water solubility 
0 Octanol/water partition coefficient 
0 Organic carbon partition coefficient 
0 Specific gravity 
0 Henry’s Law constant 
0 Mobility index 

A discussion of the environmental significance of each of these properties follows. 

Vapor pressure provides an indication of the rate at which a chemical may volatilize. It is of primary 
significance at environmental interfaces such as surface soil/air and surface water/air. Volatilization 
is not as important when evaluating groundwater and subsurface soils. Vapor pressure for 
monocyclic aromatics are generally higher than vapor pressures for PAHs. Contaminants with 
higher vapor pressures will enter the atmosphere at a quicker rate than the contaminants with low 
vapor pressures. 

The rate at which a contaminant is leached from soil by infiltrating precipitation is proportional to 
its water solubilitv. More soluble contaminants are usually more readily leached than less soluble 
contaminants. The water solubilities indicate that the volatile organic contaminants, including 
monocyclic aromatics, are usually several orders-of-magnitude more soluble than PAHs. 

The octanoVwater uartition coefficient (K,,,,,) is a measure of the equilibrium partitioning of 
contaminants between octanol and water. A linear relationship between octanoVwater partition 
coefficient and the uptake of chemicals by fatty tissues of animal and human receptors (the 
bioconcentration factor - BCF) has been established (Lyman et al., 1982). The coefficient is also 
useful in characterizing the sorption of compounds by organic soils where experimental values are 
not available. 

The organic carbon uartition coefficient CKq) indicates the tendency of an organic chemical to 
adhere to soil particles. Contaminants with high soil/sediment partition coefficients generally have 
low water solubilities and vice versa. For example, contaminants such as PAHs are relatively 
immobile in the environment and are preferentially bound to the soil. The compounds are not 
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subject to aqueous transport to the extent of compounds with higher water solubilities. Erosional 
properties of surface soils may; however, enhance the mobility of these bound soils contaminants. 

Snecific gravitv is the ratio of the weight of a given volume of pure chemical at a specified 
temperature to the weight of the same volume of water at a given temperature. Its primary use is 
to determine whether a contaminant will have a tendency to float or sink (as an immiscible liquid) 
in water, if it exceeds its corresponding water solubility. 

Vapor pressure and water solubility are of use in determining volatilization rates from surface water 
bodies and from groundwater. These two parameters can be used to estimate an equilibrium 
concentration of a contaminant in the water phase and in the air directly above the water. This can 
be expressed as Her&s Law Constant. 

A quantitative assessment of mobility has been developed that uses water solubility (S), vapor 
pressure (VP), and organic carbon partition coefficient (K,J (Laskowski, 1983). This value is 
referred to as the Mobilitv Index (MI). It is defined as: 

MI = log((S*VP)/IQ 

A scale to evaluate MI is presented by Ford and Gurba (1984): 

Relative MI Mobilitv Descriution 

>5 
0 to 5 
-5 to 0 
-1oto-5 
< -10 

extremely mobile 
very mobile 
slightly mobile 
immobile 
very immobile 

5.2 Contaminant Tranmort Pathwavs 

Based on the evaluation of existing conditions at Site 65, the following potential contaminant 
transport pathways have been identified: 

0 Erosion of contaminated soils and transportation of the soils to surface water and 
sediment. 

0 Off-site atmospheric deposition of windblown dust. 
0 Leaching of sediment contaminants to surface water. 
0 Leaching of soil contaminants to groundwater. 
0 Migration of groundwater contaminants off site. 
l Groundwater infiltration from the shallow aquifer to the deep aquifer. 
l Groundwater discharge to surface water. 

Contaminants released to the environment could also undergo the following during transportation: 

l Physical transformations: volatilization, precipitation 
l Chemical transformations: photolysis, hydrolysis, oxidation, reduction 
l Biological transformation: biodegradation 
l Accumulation in one or more media 
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The following paragraphs describe the potential transport pathways listed above. 

5.2.1 Erosion of Contaminated Soils and Transportation to Surface Water and Sediment 

Surface water run-off can transport contaminated surface soils from the site to a surface water body, 
contaminating the surface water and/or sediment. This is influenced by the velocity of the surface 
water run-o*, vegetation; grain size of the soils; solubility of the contaminants; distance to the water 
body and the proximity of the contaminated soils to the water body. 

The majority of Site 65 is covered with vegetation, except the heavy equipment training area located 
directly west of Courthouse Bay Pond and Powerline Pond. Erosion is likely to occur in the training 
area carrying potential contaminants to Courthouse Bay Pond or other portions of the site. However, 
surface and subsurface soils are primarily sand, indicating that a high probability exists that most 
of the rainfall will infiltrate the soils and become groundwater. 

5.2.2 Off-Site Deposition of Windblown Dust 

Wind can act as a contaminant transport pathway agent by eroding exposed soil and exposed 
sediment and blowing it off site. This is influenced by: wind velocity, the grain size/density of the 
soil/sediment particles and the amount of vegetative cover over the soil or sediment. 

The majority of Site 65 is covered with vegetation and, therefore would not be susceptible to wind 
erosion. However, the training area would be very susceptible and would be the suspected source 
area of any airborne contaminant. 

5.2.3 Contaminant Transfer Between Sediments and Surface Water 

When in contact with surface water, contaminants attached to sediment particles can disassociate 
from the sediment particle into surface water or visa versa. This is primarily influenced by the 
physical and chemical properties of the contaminant, (i.e., water solubility, K,,J and the physical and 
chemical properties of the sediment particle (i.e., grain size, f,). 

Surface water sample analytical results indicate that there has not been significant leaching of 
sediment contaminants into surface water (Section 4.0), based on the infrequent occurrence and level 
of contamination. However, the concentrations of elemental contamination observed in the 
sediments may have originated by evaporation of surface water causing precipitation of the elements 
into the sediments. 

5.2.4 Leaching of Soil Contaminants to Groundwater 

Contaminants that adhere to soil particles or have accumulated in soil pore spaces can leach and 
migrate vertically to the groundwater. This is influenced by the depth to the water table, 
precipitation, infiltration, physical and chemical properties of the soil, and physical and chemical 
properties of the contaminant. 

Groundwater samples were collected from shallow, and deep monitoring wells at Site 65. The 
groundwater analytical results can be compared to soil sample analytical results to determine if 
contaminants detected in soil have migrated or may migrate in the titure, to underlying 
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groundwater. The analytical results indicate that contamination residing within the soils do not 
appear to have leached into groundwater at the site. 

- 

5.2.5 Migration of Groundwater Contaminants 

Contaminants leaching from soils to underlying groundwater can migrate as dissolved constituents 
in groundwater in the direction of groundwater flow. Three general processes govern the migration 
of dissolved contaminants caused by the flow of water: (1) advection - movement caused by flow 
of groundwater; (2) dispersion - movement caused by irregular mixing of waters during advection; 
and (3) retardation - principally chemical mechanisms which occur during advection. Subsurface 
transport of the immiscible contaminants is governed by a set of factors different from those of 
dissolved contaminants. The potential movement of immiscible organic liquids (non-aqueous phase 
liquids) will not be discussed in this section. 

Advection is the process which most strongly influences the migration of dissolved organic solutes. 
Groundwater, under water table aquifer conditions (i.e., unconfined aquifer), generally flows from 
regions of the subsurface where the water table is under a higher head to regions (i.e., recharge 
areas) of where the water table is under a lower head (i.e., discharge areas). Hydraulic gradient is 
the term used to describe the magnitude of this force (i.e., the slope of the water table). In general, 
the gradient usually follows the topography for shallow, uniform sandy aquifers which are 
commonly found in coastal regions. In general, groundwater flow velocities, in sandy aquifers under 
natural gradient conditions, are probably between 10 meters/year to 100 meters/year (Lyman, et al., 
1982). 

The average seepage velocity of groundwater flow at Site 65 for both the shallow and deep water- 
bearing zones can be estimated using a variation of Darcy’s Equation: 

v, = ; (Fetfer,1988) 
e 

Where: v, = average seepage veIocity 
K = hydraulic conductivity (cm/set) 

= 
he = 

hydraulic gradient 
effective porosity 

Thus, when monitoring wells or potable supply wells in sandy aquifers are located hundreds of 
meters downgradient of a contaminant source, the average travel time for the groundwater to flow 
from the source to the well point is typically on the order of years. In the zone of influence created 
by a high capacity production well or well field; however, the artificially increased gradient could 
substantially increase the local velocity, and the average travel times for groundwater flow are 
increased. 

Dispersion results from two basic processes, molecular diffusion and mechanical mixing. The 
kinetic activity of dissolved solutes result in difmsion of solutes from a zone of high concentration 
to a lower concentration. Dispersion and spreading during transport result in the dilution of 
contaminants (maximum concentration of contaminant decreases with distance from the plume). 
For simple hydrogeological systems, the spreading is reported to be proportional to the flow rate. 
Furthermore, dispersion in the direction of flow is often observed to be markedly greater than 

_ 
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dispersion in the directions transverse (perpendicular) to the flow. In the absence of detailed studies 
to determine dispersive characteristics at Site 65, longitudinal and transverse dispersivities are 
estimated based on similar hydrogeological systems (Mackay, et al., 1985). 

Some dissolved contaminants may interact with the aquifer solids encountered along the flow path 
through adsorption, partitioning, ion exchange, and other processes. The interactions result in the 
contaminant distribution between aqueous phase and aquifer solids, diminution of concentrations 
in the aqueous phase, and retardation of the movement of the contaminant relative to groundwater 
flow. The higher the fraction of the contaminant sorbed, the more retarded its transport. Certain 
halogenated organic solvents sorption is affected by hydrophobility (antipathy for dissolving in 
water) and the fraction of solid organic matter in the aquifer solids (organic carbon content). If the 
aquifer below Site 65 is homogeneous, sorption of hydrophobic organic solute should be constant 
in space and time. If the sorptive interaction is at equilibrium and completely reversible, the solute 
should move at a constant average velocity equal to the average velocity of the groundwater divided 
by the retardation factor. 

Organic contaminants can be transformed into other organic compounds by a complex set of 
chemical and biological mechanisms. The principal classes of chemical reactions that can affect 
organic contaminants in water are hydrolysis and oxidation. However, it is believed that most 
chemical reactions occurring in the groundwater zone are likely to be slow compared with 
transformations mediated by microorganisms. Certain organic groundwater contaminants can be 
biologically transformed by microorganisms attached to solid surfaces within the aquifer. Factors 
which affect the rates of biotransformation of organic compounds include: water temperature and 
pH, the number of species of microorganisms present, the concentration of substrate, and presence 
of microbial toxicants and nutrients, and the availability of electron acceptors. Transformation of 
a toxic organic solute is no assurance that it has been converted to harmless or even less harmless 
hazardous products. Biotransformation of common groundwater contaminants, such as 
trichloroethene and tetrachloroethene, can result in the formation of such intermediates as vinyl 
chloride (Mackay, et al., 1985). 

The interaction of non-ionic organic compounds with solid phases can also be used to predict the 
fate of the highly nonpolar organic contaminants (i.e., 4,4’-DDT, PCBs). Sorptive binding is 
proportional to the organic content of the sorbent. Sorption of non-ionic organic pesticides can be 
attributed to an active fraction of the soil organic matter (Lyman et al., 1982). The uptake of neutral 
organics by soils results from their partitioning to the solutes aqueous solubility and to its liquid- 
liquid (e.g., octanol-water) partition coefficient. Currently, information is available on the 
interrelation of soil organic properties to the binding of pesticides, herbicides, and high molecular 
weight pollutants such as PCBs. However, data is lacking for the non-ionic components of solvents 
and fuels. Organic matrices in natural systems that have varying origins, degrees of humification, 
and degrees of association with inorganic matrices exhibit dissimilarities in their ability to sorb non- 
ionic organic contaminants. 

The soils and sediments formed or deposited on the land surface can act as a reservoir for inorganic 
contaminants. Soils contain surface-active mineral and humic constituents involved in reactions that 
affect metal retention. The surfaces of fine-grained soil particles are very active chemically; surface 
sites are negatively or positively charged or they are electronically neutral. Oppositely charged 
metallic counterions from solutions in soils (i.e., groundwater) are attracted to these charged 
surfaces. The relative proportions of ions attracted to these various sites depends on the degree of 
acidity or alkalinity of the soil, on its mineralogical composition, and on its content of organic 
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matter. The extent of adsorption depends on either the respective charges on the adsorbing surface 
and the metallic cation. In addition to these adsorption reactions, precipitation of new mineral 
phases also may occur if the chemical composition of the soil solution becomes supersaturated with 
respect to the insoluble precipitates. Of the probable precipitates, the most important of these phases 
are hydroxides, carbonates, and sulfides. The precipitation of hydroxide minerals is important for 
metals such as iron and aluminum. The precipitation of carbonate minerals is significant for calcium 
and barium; and the precipitation of sulfide minerals dominates the soil chemistry of zinc, cadmium, 
and mercury. A number of precipitates may form if metals are added to soils. The concentration 
of metal in solution, will be controlled, at equilibrium, by the solid phase that results in the lowest 
value of the activity of the metallic ion in solution (Evans, 1989). 

-. 

5.2.6 Groundwater Discharge to Surface Water 

Groundwater discharge to Courthouse Bay Pond and Powerline Pond is likely at Site 65. 
Groundwater can transport contamination to these ponds, but is dependent on the solubility of the 
contamination. Like groundwater flow, three general processes govern the flow of the water: 
advection, dispersion and retardation. These three processes are described in detail in section 5.2.5. 

5.2.7 Groundwater Infiltration from the Shallow to the Deep Aquifer 

Vertical movement of groundwater from one aquifer system to another, through a semi-confining 
unit is dependent on a number of factors including: intrinsic permeability of all involved units; 
density of the fluid (i.e., water and/or contaminant); viscosity of the fluid; hydraulic head; unit 
thickness; effective porosity; and bulk density of the soil comprising the semi-confining unit. At 
Site 65, the vertical hydraulic gradient was calculated using the three deep wells (completed below 
the confining unit) and adjacent shallow wells (screened across the water table). A potential for 
downward movement through the semi-confining unit exists at the site. Since there is a head 
difference between the aquifers, migration will continued from the surficial into the Castle Hayne 
aquifer. 

5.3 Fate and TransDort Summarv 

The following paragraphs summarize the contaminant group fate and transport data for contaminants 
detected in media collected at Site 65. 

5.3.1 Volatile Organic Compounds 

VOCs tend to be mobile in environmental media as indicated by their presence in groundwater and 
their corresponding values. Their environmental mobility is a function of high water solubilities, 
high vapor pressures, low Kw and K,, values, and high mobility indices (see Table 5- 1). Without 
a continuing source, VOCs do not generally tend to persist in environmental media because 
photolysis, oxidation, and biodegradation figure significantly in their removal. 

5.3.2 Polynuclear Aromatic Hydrocarbons 

Low water solubilities, high Kow and K, indicate a strong tendency for PAHs to adsorb to soils. Of 
the PAHs, fluoranthene, is probably the best marker compound, since it is consistently the most 
abundant of the PAHs measured and provides the strongest correlation with total PAH values. 
Benzo(g, h, i) perylene is usually the most abundant compound in soils with low PAH values, but 

- 

5-6 



becomes less important with increasing total PAH values. Other PAHs are benzo(a)anthracene, 
chrysene, pyrene, benzo(g,h,i) perylene, benzo(b)fluoranthene and phenanthrene. Their mobility 
indices indicate that they are relatively immobile from a physical-chemical standpoint. An 
exception is naphthalene, which is considered only slightly immobile because of somewhat higher 
water solubility (Jones, et al., 1989). 

PAHs generally lack adequate vapor pressures to be transmitted via vaporization and subsequent 
airborne transport. However, surface and shallow surface soil particles containing PAHs could 
potentially be subject to airborne transport and subsequent deposition, especially during mechanical 
disturbances such as vehicle traffic or digging (Jones, et al., 1989). 

PAHs are somewhat persistent in the environment. In general, their persistence increases with 
increasing aromatic ring numbers. Photolysis and oxidation may be important removal mechanisms 
in surface waters and surficial soils, while biodegradation could be an important fate process in 
groundwater, surface soils or deeper soils. PAHs are ubiquitous in nature. The presence of PAHs 
in the soil may be the result of aerially deposited material, and the chemical and biological 
conditions in the soil which result in selective microbial degradation/breakdown. 

5.3.3 PesticidesLPCBs 

Pesticides/PCBs are persistent and immobile contaminants in environmental media. Pesticides 
travel at varying rates through soil, mainly due to their affinity for soil surfaces. The soil sorption 
coefficient (&) is the distribution of a pesticide between soil and water. In general, the I& values 
are higher for high organic carbon soil than for low organic carbon soils. Therefore, soils with high 
K,, values will retain pesticides (i.e., 4,4’-DDT, 4,4’-DDE, and 4,4’-DDD). As evidenced by the 
ubiquitous nature of 4,4’-DDT, 4,4’-DDE, and 4,4’-DDD, volatilization is an important transport 
process from soils and waters. PCBs have low vapor pressures, low water solubilities, and high K, 
and K, values. Adsorption of these contaminants to soil and sediment is the major fate of these 
contaminants in the environment. 

5.3.4 Inorganics 

Inorganics can be found as solid complexes at ambient temperature and pressure in soils at the site. 
Inorganic ions exist in pure solutions as hydrated ions. Groundwater, as opposed to a pure solution, 
is a highly complex chemical system which is heavily influenced by the mineralogy of the substrate. 
Factors af3ecting the transport of inorganics in saturated soils are interactive and far more complex 
and numerous than those affecting the transport of organic contaminants. 

The most complicated pathway for inorganic contaminants is migration in subsurface soils and 
groundwaters, where oxidation reduction potential (Eh) and pH play critical roles. Table 5-2 
presents and assessment of relative inorganic environmental mobilities as a function of Eh and pH. 
Soils at MCB, Camp Lejeune are relatively neutral; therefore, inorganics in the subsurface soil 
should be relatively immobile. 

Transport of inorganic species in groundwater is mainly a function of the inorganic’s solubility in 
solution under the chemical conditions of the soil-solution matrix. The inorganic must be dissolved 
(i.e., in solution) for leaching and transport by advection with the groundwater to occur. Generally, 
dynamic and reversible processes control solubility and transport of the dissolved metal ions. Such 
processes include precipitation/dissolution, adsorption/desorption, and ion exchange. 
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Inorganics could be sorbed onto colloidal materials, theoretically increasing their inherent mobility 
in saturated porous media. It is important to note; however, that colloids themselves are not mobile 
in most soil/water systems. 

_ 

Inorganics, such as arsenic and chromium, depend upon speciation to influence their mobility. 
Speciation varies with the chemistry of the environmental medium and temporal factors. These 
variables make the site-specific mobility of an inorganic constituent difficult to assess. As stated 
in Section 4.5.3, the only metals that exceeded state and/or federal standards in groundwater at the 
site were iron and manganese. These elements occur historically at elevated levels throughout MCB, 
Camp Lejeune. 
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TABLE 5-1 

PHYSICAL AND CHEMICAL PROPERTIES OF ORGANIC COMPOUNDS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CT0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Water Specific Henry’s Law 
Vapor Pressure Solubility Gravity Constant 

COPCS (mm Hg) (mg/L) Log KM Log %c Wm3> (atm-m3/mole) Mobility Index , 

VOLATILE ORGANIC 
COMPOUNDS 

Carbon disulfide 3.6 x 10” 1.2 x loo3 2.0 1.73 1.263 3.0 x lo-O2 3.9 

Ethyl benzene 9.6 1.7 x 10” 3.2 3.04 0.867 8.4 x lo-O3 0.2 

Xylenes Total 10 1.98 x loo2 3.26 2.38 0.87 7.04 x 10” 0.9 

SEMIVOLATILE ORGANIC 
COMPOUNDS 

2,4-Dimethylphenol 9.8 x lo-O2 6.2 x loo3 2.30 1.98 NA 6.30 x 10-O’ NA 

Acenaphthene 1.5 x IO-03 3.42 4.33 1.25 0.994 1.50 x 10-04 2.5 

Anthracene 9.6 x lo-O4 1.0 4.45 4.20 1.24 2.25 x lOa -7.2 

Benzo(a)anthracene 2.2 x IO-08 5.7 x 10-03 5.61 5.34 NA 7.34 x 10-O’ -15.2 

Benzo(a)pyrene 5.6 x IO-O9 3.8 x lo-O3 6.04 NA 1.274 4.90 x 10-O’ NA 

Benzo(b)fluoranthene 5.0 x 10-O’ 1.0 x lo-” 6.08 NA NA 1.66 x 10-04 NA 

Benzo(g,h,i)perylene 1.0 x IO-l0 3.0 x lo-O4 6.51 NA NA 1.21 x 10-O’ NA 

Benzo(k)fluoranthene 5.0 x 10-O’ 5.5 x 10-04 6.08 NA NA 3.02 x lo-O4 NA 

Bis(2-ethylhexyl)phthalate 9.8 x lo-O6 0.34 5.11 8.73 0.99 1.5 x 10‘05 -14.2 

Carbazole 7.0 x IO-04 1.2 NA 3.72 1.1 NA NA 

Chrysene 6.3 x lo-O9 1.8 x lo-O3 5.61 5.44 1.274 1.10 x lo-06 -16.3 

Di-n-butyl phthalate 7.3 x lo-05 11 5.23 5.2 1.047 NA -8.3 

Dibenzo(a,h)anthracene 1 x lo-lo 2.5 x 10-w 6.52 6.5 NA 1.2 x IO-04 -22.1 

Dibenzofuran NA 10 3.9-4.1 4.12-4.31 1.089 NA NA 

2,4 Dinitrophenol NA NA NA NA NA NA NA 

Fluoranthene 5.0 x 10-06 0.265 5.33 4.64 NA 5.12 x lo-O6 -10.5 

Fluorene 1.0 x 10-02 1.69 4.2 3.65 NA 1.29 x 10-03 -5.4 

Note: 
NA = Not Available 



TABLE 5-l (Continued) 

COPCS 

Indeno( 1,2,3-cd)pyrene 

2-Methynaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

PESTICIDESK’CBs 

Beta-BHC 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Endosulfan I 

Endosulfan II 

Endrin Aldehyde 

Heptachlor epoxide 

alpha-Chloidane 

gamma-Chlordane 

PCB-1260 

Notes: 
NA = Not Available 

References: 
ATSDR, 1989 
Clement, 1985 
Howard, 1989-1991 
Montgomery, 1990 
Sax and Lewis, 1987 

i 

PHYSICAL AND CHEMICAL PROPERTIES OF ORGANIC COMPOUNDS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-312 
MC&, CAMP LEJEUNE, NORTH CAROLINA 

I Water I I 1 Specific 1 Henry’s Law 1 
Vapor Pressure Solubility Gravity Constant 

(- Hg) @g/L) Log J&w Log Kx Wm3> (atm-m3/mole) Mobility Index 

1.0 x lo-‘0 5.3 x 1oa 6.51 NA NA 6.0 x 10-l’ NA 

NA insoluble 3.03 3.6 1.006 NA NA 
8.2 x lo-O2 31.7 3.60 2.97 1.152 4.83 x lo-O4 -2.5 

9.6 x lo-” 1.29 4.46 4.2 1.025 2.25 x lo-O4 -7.2 
2.5 x lo-O6 0.14 5.32 4.91 1.271 5.10 x lo-O6 -11.90 

2.8 x IO-07 1 0.70 1 3.35 1 3.80 1 NA NA -10 

I I 

4.1 x 10-O’ 1 2.7x lo-O3 I 6.8 1 5.72 1 1.58 I 4.6 x lo-O3 -12.7 

SCDM, 1991, 1992 
SPHEM, 1986 
USEPA, 1986 
USEPA, 1986a 
Verscheuren, 1983 



TABLE 5-2 

RELATIVE MOBILITIES OF INORGANICS AS A FUNCTION OF 
ENVIRONMENTAL CONDITIONS (Eb, pH) 

SITE 65, ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Environmental Conditions 
I I I 

Relative Mobility 
I 

Oxidizing 
I 

Acidic 
I 

Neutral/ 
Alkaline I 

Reducing 

Very high I Se I 
High 

Medium 

Se, Zn Se, Zn, Cu, 
Ni, I-k Ag 

Cu,Ni, Hg, As, Cd 
Ag, As, Cd 

As, Cd 

1 Pb,Ba, Se 1 Pb,Ba,Be 1 Pb,Ba,Be 1 

Very Low Fe, Cr Cr Cr, Zn, Cu, 
Ni, Hg, Ag 

Cr, Se, Zn, 
Cu, Ni, Hg, 
Pb, Ba, Be, 

4 

Notes: 
Se 
Zn 
cu 
Ni 
Hg 
4 
As 

= Selenium Cd = Cadmium 
= Zinc Ba = Barium 
= Copper Pb = Lead 
= Nickel Fe = Iron 
= Mercury Cr = Chromium 
= Silver Be = Beryllium 
= Arsenic Zn = zinc 

Swartzbaugh, et al., “Remediating Sites Contaminated with Heavy 
Metals.” Hazardous Materials Control, November/December 1992. 



6.0 BASELINE RISK ASSESSMENT 

6.1 Introduction 

This Baseline Risk Assessment (BRA) evaluates the projected impact of contaminants of potential 
concern (COPCs) on human health and/or the environment, now and in the future, in a “no further 
remedial action scenario”. The BRA process examines the data generated during the sampling and 
analytical phase of the RI, identifying areas of concern and COPCs with respect to geographical, 
demographic, physical and biological characteristics of the study area. These factors are combined 
with an understanding of physical and chemical properties of site-associated constituents relative to 
environmental fate and transport processes, and are then used to estimate contaminant concentrations 
at logical exposure pathway endpoints. Finally, contaminant intake Ievels are calculated for 
hypothetical receptors. Toxicological properties are applied in order to estimate potential public health 
threats posed by detected contaminants. 

The BRA for Operable Unit (OU) No. 9, Site 65 has been conducted in accordance with current 
USEPA Risk Assessment Guidance (USEPA, 1989a and USEPA, 199 1 a) and USEPA Region IV 
Supplemental Risk Guidance (USEPA, 199 I b). 

The components of the BRA include: 

l Identification of contaminants of potential concern 
0 The exposure assessment 
0 The toxicity assessment 
0 Risk characterization 
0 Uncertainty analysis 
0 Conclusions of the BRA and potential site risk 

The BRA is divided into eight sections, including the introduction. Section 6.2 presents criteria for 
selecting COPCs. COPCs are chosen, for each environmental medium at each site, from an overall 
list of detected contaminants. Section 6.3 lists site characteristics, identifies potential exposure 
.pathways, and describes current and future exposure scenarios. In section 6.4, potential exposure is 
calculated by estimating daily intakes, incremental cancer risks and hazard indices. In addition, 
advisory criteria for evaluating human health risk is presented. Section 6.5 addresses risk 
characterization. Section 6.6 addresses sources of uncertainty in the BRA. Section 6.7 provides 
conclusions regarding potential human health impacts, in terms of total site risk. Section 6.8 lists 
references sited in the BRA text. Referenced tables and figures are presented after the text portion 
of this section. 

6.2 Contaminants of Potential Concern 

COPCs are site-related contaminants used to quantitatively estimate potential human exposures and 
associated health effects. Six environmental media were investigated during this RI: surface soil, 
subsurface soil, groundwater, surface water, sediment, and fish tissue. This section presents COPC 
selection for these media. 
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62.1 Criteria for Selecting Contaminants of Potential Concern 

Criteria used in selecting COPCs from constituents detected during the field sampling and analytical 
phase of the investigation are: 

0 

l 

l 

0 

l 

l 

0 

0 

l 

l 

Historical information 
Comparison to background or naturally occurring levels 
Comparison to field and laboratory blank data 
Comparison to USEPA Region III Contaminants of Concern (COCs) 
Prevalence 
Federal and State criteria and standards 
Toxicity 
Comparison to anthropogenic levels 
Persistence 
Mobility 

USEPA’s Risk Assessment Guidance for Superfund (USEPA, 1989a) provides the criteria used to 
establish COPCs. COPC selection also involves comparing detected concentrations to additional 
contaminant-specific criteria. A brief description of the selection criteria used in choosing final 
COPCs is presented below. A contaminant must not necessarily fit into all of these categories to be 
retained as a COPC. 

6.2.1-l Historical Information 

Using historical information to associate contaminants with site activities, when combined with the 
following selection procedures, helps determine contaminant retention or elimination. 

_, 

6.2.1.2 Background or Naturally-OccurrinP Levels 

Naturally-occurring levels of chemicals are present under ambient conditions. Generally, a 
comparison to naturally-occurring levels applies only to inorganic analytes, because the majority of 
organic contaminants are not naturally occurring. Background samples are collected from areas that 
.are known to be uninfluenced by site contamination. An inorganic concentration is considered 
site-related only if it exceeds two times the mean concentration estimated for the site-specific, 
background samples. The mean for surface soil inorganics was estimated using results from 
41 sample locations. The mean for subsurface soil inorganics was estimated using results from 
3 5 sample locations. 

Background soil data is presented in Appendix L. 

6.2.1.3 Contaminant Concentrations in Blanks 

Associating contaminants detected in field related QA/QC samples (i.e., trip blanks, equipment 
rinsates and/or field blanks) or laboratory method bIanks with the same contaminants detected in 
analytical samples can eliminate non-site-related contaminants from the list of COPCs. Blank data 
should be compared to sample results with which the blanks are associated; however, due to the 
comprehensive nature of data sets, it is difficult to associate specific blanks with specific 
environmental samples. Thus, in order to evaluate contaminant levels, maximum contaminant 
concentrations reported in a given set of blanks are applied to an entire data set for a given medium. __ 
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:- 
In accordance with the National Functional Guidelines for Organics, common lab contaminants 
(i.e., acetone, 2-butanone, methylene chloride, toluene, and phthalate esters) should be regarded as a 
direct result of site activities only when sample concentrations exceed 10 times the maximum detected 
blank concentration. For other contaminants not considered common in a lab, concentrations 
exceeding five times the maximum blank concentration indicate contamination resulting Tom site 
activities (USEPA, 1991). 

When evaluating contaminant concentrations in soil, Contract Required Quantitation Limits (CRQLs) 
and percent moisture are employed, in order to correlate solid and aqueous detection limits. The 
CRQLs for semivolatiles (SVOCs) and pesticide/PCBs in soil are either 33 or 66 times that of aqueous 
samples, depending on the contaminant. In order to assess SVOC and pesticide/PCB contaminant 
levels in soil using aqueous blanks, blank concentrations must be multiplied by 33 or 66 to account 
for variance from the CRQL. The final value is divided by the sample percent moisture, in order to 
account for the aqueous-to-solid blank medium adjustment. 

Eliminating a sample result correlates directly to a reduction in the contaminant prevalence in that 
medium. Consequently, if elimination due to blank concentration reduces the prevalence of a 
contaminant to less than five percent, a contaminant that may have been previously included according 
to its prevalence is eliminated as a COPC. Maximum concentrations of common laboratory 
contaminants detected in blanks are presented in Table 6- 1. 

Blanks containing organic constituents that are not considered common laboratory contaminants 
(i.e., all other TCL compounds) are regarded as positive results only when observed concentrations 
exceed five times the maximum concentration detected in any blank (USEPA, 1989b). All TCL 
compounds at concentrations less than five times the maximum level of contamination noted in any 
blank are considered not detected in that sample. Maximum concentrations of other contaminants 
detected in blanks are presented in Table 6-l. 

6.2.1.4 USEPA Region III COC Screening Values 

Contaminant of concern (COC) screening values are derived using conservative USEPA promulgated 
.default values and the most recent toxicological criteria available. COC screening values for 
potentially carcinogenic and noncarcinogenic chemicals are individually derived based on a target 
incremental lifetime cancer risk (ICR) of 1 .OE-06 and a target hazard quotient of 0.1, respectively. 
For potential carcinogens, the toxicity criteria applicable to the derivation of COC screening values 
are oral and inhalation cancer slope factors; for noncarcinogens, they are chronic oral and inhalation 
reference doses. These toxicity criteria are subject to change as more updated information and results 
from the most recent toxicological/epidemiological studies become available. Therefore, the use of 
toxicity criteria in the derivation of COC screening values requires that the screening concentrations 
be updated periodically to reflect changes in the toxicity criteria. 

Since the most recent COC screening values table was issued by USEPA in March 1994, the values 
from these tables can be updated by incorporating information from another set of tables containing 
risk-based concentrations (RBCs) that are issued by USEPA Region III on a semi-annual basis. The 
RBCs are derived using the same equations and USEPA promulgated default exposure assumptions 
that were used by Region III to derive the COC screening values. In addition, the quarterly RBCs for 
potentially carcinogenic chemicals are based on a target ILCR of 1 .OE-06. The only difference in the 
derivation methodologies for the COC screening values and the RBCs is that the RBCs for 
noncarcinogens are based on a target hazard quotient of 1 .O rather than 0.1. The COC screening 
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values for noncarcinogens are derived based on a target hazard quotient of 0. I, to account for 
cumulative risk from multiple chemicals in a medium. Re-derivation of the semi-annual 
noncarcinogenic RBCs based on a target hazard quotient of 0.1, while using the most recent 
toxicological criteria available, results in a set of values that can be used as COC screening values. 
In other words, COC screening values can be updated every six months by using the carcinogenic 
RBCs issued semi-annually USEPA Region III and dividing the accompanying noncarcinogenic RBCs 
by a factor of 10. 

___ 

6.2.1.5 Prevalence 

The frequency of positive detections in sample sets and the level at which a contaminant is detected 
in a given medium are factors that determine a chemical’s prevalence. The frequency of detection for 
a contaminant is determined as the number of positive detections of the contaminant out of the total 
number of samples analyzed for that contaminant. Contaminants that are infrequently detected, 
(i.e., less than 5 percent when at least 20 samples of a medium are available) do not necessarily 
indicate contamination. Such detections may result from certain sampling or analytical practices. A 
contaminant may not be retained for quantitative evaluation in the BRA if: (1) it is detected 
infrequently in an environmental medium; (2) it is absent or detected at low concentrations in other 
media; or (3) site history does not provide evidence to suggest that the contaminant should be present. 

6.2.1.6 State and Federal Criteria and Standards 

Contaminant concentrations in aqueous media can be compared to contaminant-specific state and 
federal criteria. This risk assessment utilizes North Carolina Water Quality Standards (NCWQS) for 
groundwater and surface water. The only enforceable federal regulatory standards for drinking water 
are federal Maximum Contaminant Levels (MCLs). 

_ 

Regulatory guidelines are used, when necessary, to infer potential human health risks and 
environmental impacts. Relevant regulatory guidelines include Ambient Water Quality Criteria 
(AWQC) for surface water and Health Advisories (HA) for drinking water. 

.Chemical-specific criteria and standards for soil are generally not available; however, base-specific, 
background concentrations have been compiled in order to evaluate background levels of organic and 
inorganic constituents in surface and subsurface soil at MCB, Camp Lejeune. 

Tables 6-2 through 6-9 present analytical data from samples collected during the RI compared to 
applicable standards and criteria. A brief explanation of the criteria and standards used for qualitative 
evaluation of COPCs is presented below. 

North Carolina Water Quality Standards (Groundwater) - NCWQSs are the maximum allowable 
concentrations, resulting from any discharge of contaminants to the lands or waters of the state, that 
may be tolerated without threatening human health or otherwise rendering the groundwater unsuitable 
for its intended purposes. 

Maximum Contaminant Levels - MCLs are enforceable standards for public water supplies, 
designed to protect human health and promulgated under the Safe Drinking Water Act. MCLs also 
account for the technical feasibility of removing contamination from a public water supply. MCLs 
are based on laboratory or epidemiological studies and are applied to analyses of drinking water 
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supplies consumed by a minimum of 25 persons. MCLs establish limits under which 70 kg adults, 
drinking 2 liters of water a day for 70 years, can avoid detrimental health effects. 

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

North Carolina Water Quality Standards (Surface Water) - The NCWQSs for surface water are 
the standard concentrations that., either alone or in conjunction with other wastes in surface waters, 
will neither render waters injurious to aquatic life, wildlife, or public health, nor impair the waters 
for any designated use. 

Ambient Water Quality Criteria - AWQCs are non-enforceable regulatory guidelines and are of 
primary utility in assessing acute and chronic toxic effects in aquatic systems. They may also be used 
for identifying the potential for human health risks. AWQCs consider acute and chronic effects in 
both freshwater and saltwater aquatic life, and potential carcinogenic and noncarcinogenic health 
effects in humans from ingestion of both water (2 liters/day) and aquatic organisms (6.5 grams/day), 
or from ingestion of water alone (2 liters/day). The human health AWQCs for potential carcinogenic 
substances are based on the USEPA’s specified incremental cancer risk range of one additional case 
of cancer in an exposed population of 10,000,000 to 100,000 (i.e. the IOE-7 to lOE-5 range). 

6.2.1.7 Toxicity 

Contaminant toxicity assessment must be incorporated when selecting COPCs with respect to human 
health risk. Toxic properties to be considered in COPC selection include weight-of-evidence 
classification, carcinogenic&y, mutagenicity, teratogenicity, systemic effects and reproductive toxicity. 
Bioaccumulation and bioconcentration properties may affect the severity of toxic response in an 
.organism and/or subsequent receptors; these additional properties are evaluated if relevant data exist. 

Despite their inherent toxicity, certain inorganic contaminants are essential nutrients (eg., calcium, 
iron). As such, these contaminants need not be considered in a quantitative risk assessment, if one 
of the following conditions applies: (1) they are detected at relatively low concentrations, (i.e., below 
two times average base-specific background levels or slightly elevated above naturally occurring 
levels) or (2) the contaminant is toxic at doses much higher than those which can be assimilated 
through exposures at the site. 

6.2.1.8 Anthrononenic Levels 

Ubiquitous anthropogenic background concentrations result from sources of contamination not related 
to the site, such as combustion of fossil fuels (i.e., automobiles), plant synthesis, natural fires and 
factories. Polynuclear aromatic hydrocarbons (PAHs) are examples of ubiquitous, anthropogenic 
chemicals. Sometimes it is difficult to determine whether contamination is related to past site 
activities, or caused by contaminant-producing activities that are not site-related (i.e., anthropogenic). 
It follows that systematically omitting anthropogenic background chemicals from the risk assessment 
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may produce false negative results. For this reason, anthropogenic chemicals are typically not 
eliminated as COPCs without considering other selection criteria. 

__ 

The remaining sections apply the aforementioned selection criteria, beginning with prevalence of 
detected analytical results in each medium of interest, in order to establish a preliminary list of COPCs 
for Site 65. Once this task is completed, a final list of media-specific COPCs is selected using the 
remaining criteria (persistence, mobility, toxicity, ARARs, RBCs, blank concentrations, background 
concentrations, and anthropogenic concentrations). 

6.2.1.9 Persistence 

Contaminant persistence in the environment varies in accordance with factors such as microbial 
content in soil and water, organic carbon content, contaminant concentration, climate and potential 
for microbes to degrade a contaminant under site conditions. In addition, chemical degradation, 
(i.e., hydrolysis) photochemical degradation and certain fate processes such as absorption may 
contribute to the elimination or retention of a particular compound in a given medium. 

6.2.1.10 Mobility 

A contaminant’s physical and chemical properties are responsible for its transport in the environment. 
These properties, in conjunction with site conditions, determine whether a contaminant will have a 
greater tendency to volatilize into the air, out of surface soils or surface waters, or to relocate via 
advection or diffusion through soils, groundwaters, and surface waters. Physical and chemical 
properties also determine tendency for contaminant adsorption onto soil/sediment particles. In 
summary, environmental mobility factors can increase or decrease contaminant effects on human 
health and/or the environment. 

-. 

6.2.2 Selection of Contaminants of Potential Concern 

The following sections present an overview of the analytical data obtained for each environmental 
medium during the RI and the subsequent retention or elimination of COPCs using the aforementioned 
selection criteria. Summaries of the analytical data are provided in Table 6-2 through 6-9 and aided 
in the selection of COPCs in each environmental medium. Worksheets used for COPC selection are 
presented in Appendix S. 

6.2.2.1 Surface Soil 

Table 6-2 shows that thirteen surface soil samples were analyzed for volatile organic contaminants 
(VOCs). Toluene was detected in three of 13 samples, at a maximum concentration of 2 @kg. This 
value is less than the corresponding residential soil COC screening value and toluene is not retained 
as a COPC. In addition, toluene was detected in blanks at a concentration of 4 &kg. Methylene 
chloride and total xylenes were detected in two of 13 samples at concentrations less than their 
respective COC screening values for residential soil. Methylene chloride was also detected in blanks 
at a concentration of 1 pg/kg. These compounds were not retained as surface soil COPCs. Finally, 
acetone, trichloroethene, and ethylbenzene were each detected in one out of 13 samples at 
concentrations below the corresponding residential soil COC screening values. Acetone was also 
detected in blanks at a concentration of 93 ug/kg. Therefore, no VOCs are retained as surface soil 
COPCS. 
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Thirteen surface soil samples were analyzed for SVOCs. Acenaphthene, 2,4-dinitrophenol, 
dibenzofuran, fluorene, anthracene, and carbazole were detected in one out of 13 samples. In each 
case, maximum concentrations are less than respective residential soil COC screening values. These 
compounds were not retained as surface soil COPCs. Di-n-butylphalate, benzo(k)fluoranthene, 
indeno(l,2,3cd)pyrene, and benzo(g,h,i,)perylene were detected in two of 13 samples at 
concentrations less than corresponding COC screening values for residential soil. These compounds 
were not retained as surface soil COPCs. Phenanthrene, fluoranthene, pyrene, benzo(a)anthracene, 
chrysene, and benzo(b)fluoranthene were detected in three out of 13 samples. In all instances, 
maximum concentrations are less than respective COC screening values. In addition, bis(2- 
ethylhexyl)phthalate, a common laboratory contaminant, was detected in nine out of 13 samples. 
However, the maximum concentration detected is below the COC screening value for bis(2- 
ethylhexyl)phthalate in residential soils. Therefore, bis(2-ethylhexyl)phthalate is not retained as a 
surface soil COPC. 

Benzo(a)pyrene was detected in two of 13 samples, a frequency greater than 5 percent. At 400 ug/kg, 
its maximum concentration exceeds its residential soil COC screening value. In addition, 
dibenzo(a,h)anthracene was detected in two out of 13 samples. Furthermore, its maximum 
concentration of 150 pg/kg exceeds its residential soil COC screening value. Consequently, these 
SVOCs are retained as COPCs in surface soil. 

Thirteen surface soil samples were analyzed for pesticides/PCBs. Heptachlor epoxide, endosulfan II, 
Aroclor- 1260,4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were detected at concentrations less than respective 
residential soil COC screening values. Therefore, no pesticide/PCBs are retained as surface soil 
COPCS. 

Table 6-3 shows that thirteen surface soil samples were analyzed for inorganic contaminants. 
Aluminum, barium, chromium, copper, manganese, nickel, vanadium and zinc were detected at 
maximum concentrations less than respective residential soil COC screening values. Lead was 
detected in 13 of 13 samples at a maximum concentration of 178 mg/kg, which is less than the 
USEPA lead action level for soil of 400 mg/kg. For this reason, these inorganics are not retained as 
COPCs. Calcium, magnesium, potassium and sodium are not retained as COPCs, because these 
inorganics are considered essential nutrients. 

Iron was detected in all surface soil samples. Its maximum concentration of 16,400 m&g exceeds 
the respective background level and residential soil COC screening value. Thallium was detected in 
one of 13 samples at a concentration of 2.3 mg/kg that exceeds its residential soil COC screening 
value. Consequently, manganese and thallium are retained as surface soil COPCs. 

6.2.2.2 Subsurface Soil 

Table 6-4 shows that 19 subsurface soil samples (13 subsurface soil samples and six test pit samples) 
were analyzed for VOCs. Acetone, carbon disulfide, 2-b&none, trichloroethene, toluene, and total 
xylenes were detected at maximum concentrations less than respective residential soil COC screening 
values. For this reason, none of the VOCs detected are retained as COPCs. 

Nineteen subsurface soil samples were analyzed for SVOCs. The following SVOCs are not retained 
as COPCs, because they were detected at maximum concentrations less than respective residential soil 
COC screening values: naphthalene, 2-methylnaphthalene, acenaphthene, fluorene, dibenzofuran, 
phenanthrene, anthracene, carbazole, di-n-butylphtalate, fluoranthene, pyrene, chrysene, 
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bis(2-ethylhexyl)phthalate, benzo(b)fluoranthene, benzo(k)fluoranthene, ideno( 1,2,3-cd)pyrene, and 
benzo(g,h,i)perylene. 

Benzo(a)anthracene and benzo(a)pyrene were detected at a relatively low fi-equency of two of 
19 samples. However, in each case, the maximum concentrations of 9OOpg/kg and 680 &kg, 
respectively, exceed the corresponding residential soil COC screening values. For this reason, 
benzo(a)anthracene and benzo(a)pyrene are retained as subsurface soil COC screening values. 

Nineteen subsurface soil samples were analyzed for pesticides/PCBs. The following pesticide/PCBs 
are not retained as COPCs, because they were detected at maximum concentrations less than 
respective residential soil COC screening values: endosulfan I, 4,4’-DDE, 4,4’-DDE, 4,4’-DDT, endrin 
aldehyde, alpha-chlordane, and gamma-chlordane. 

TabIe 6-5 shows that 19 subsurface soil samples were analyzed for inorganic contaminants. The 
following inorganics are not retained as COPCs because they were detected at concentrations less than 
respective residential soil COC screening values: barium, cadmium, chromium, cobalt, selenium, 
silver, vanadium and zinc. Calcium, magnesium, potassium and sodium are not retained as COPCs 
because these inorganics are considered essential nutrients. 

Aluminum, iron, and manganese were detected in all nineteen subsurface soil samples. The maximum 
concentrations for these analytes (10,600 mg/kg, 3 1,300 mg/kg, and 471 mg/kg, respectively) 
exceeded background levels as well as the corresponding COC screening values for residential soil. 
Lead was also detected in all samples at a maximum concentration (539 mg/kg) exceeding both 
background and the lead action level. For this reason, aluminum, iron, lead, and manganese are 
retained as subsurface soil COPCs. In addition, antimony, arsenic, copper, nickel, and thallium were 
detected in subsurface soil samples at concentrations exceeding background and/or residential soil 
COC screening values. Therefore, these analytes are also retained as subsurface soil COPCs. 

6.2.2.3 Groundwater 

Table 6-6 shows that eleven groundwater samples were analyzed for VOCs. Methylene chloride and 
acetone, common laboratory contaminants, were detected at fairly high frequencies of six of 11 and 
seven of 11, respectively. They were not retained as COPCs; however, because the maximum sample 
concentrations (2 pg/L and 7 pg/L, respectively) are less than the tap water COC screening values. 
1 ,ZDichloroethane was detected in eight of 11 groundwater samples at a maximum concentration of 
2 pg/L. It was also detected in the blanks at a concentration of 2 l&L. Since the maximum 
concentration of 1,2-dichloroethane does not exceed five times the blank concentration of this 
contaminant, it is not retained as a COPC. 2-Butanone was detected in three of 1 I samples. This 
compound is not retained as a groundwater COPC because its maximum concentration is below the 
corresponding tap water COC screening value. 

Carbon disulfide was detected in one of 11 samples at a maximum concentration of 5 l&L. It is 
retained as a COPC since it exceeded its tap water screening value. 

Eleven groundwater samples were analyzed for SVOCs. Naphthalene and di-n-butylphthalate were 
detected at maximum concentrations less than respective tap water COC screening values. For this 
reason, these SVOCs are not retained as COPCs. Bis(2-ethylhexyl)phthalate was detected in blanks 
at 2 ug/L. Because bis(2-ethylhexyl)phthalate is a common lab contaminant, this concentration is 
multiplied by 10 to yield a blank concentration of 20 pg/L. Bis(2-ethylhexyl)phthalate was detected 
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in five of 11 samples, at a maximum concentration of 6 pg/L. Because the sample concentration is 
less than the concentration in blanks, bis(2-ethylhexyl)phthalate is not retained as a COPC. 

No pesticides/PCBs were detected in the groundwater samples; therefore, none were retained as 
COPCS. 

Eleven groundwater samples were analyzed for inorganic contaminants. Aluminum, barium, 
chromium, cobalt, nickel, and zinc were detected at maximum concentrations less than respective tap 
water COC screening values. Lead was detected at a maximum concentration less than its action level 
for drinking water. Calcium, magnesium, potassium, and sodium are not retained as COPCs, because 
these inorganics are considered essential nutrients. 

Manganese was detected in all 11 groundwater samples at a maximum concentration of 186 pg/L. 
Iron was detected in 10 of 11 groundwater samples at 6,5 80 l&L. These concentrations exceed the 
corresponding tap water COC screening values. Therefore, manganese and iron are retained as 
groundwater COPCs. 

6.2.2.4 Surface Water 

Table 6-7 shows that two surface water samples were analyzed for VOCs. Acetone, a common 
laboratory contaminant, was detected in one of two samples at a maximum concentration of 5 l&L. 
It was also detected in the blanks at a concentration of 44 pg/L. For this reason, acetone is,not 
retained as a surface water COPC. 1,2-Dichloroethane was detected in both surface water samples 
at 1 l&L. It was also; however, detected in blanks at 2 ug/L. As 1,2-dichloroethane is considered 
a contaminant not common to the laboratory, the blank concentration is multiplied by a factor of five 
to yield a blank concentration. of 5 pg/L. The I ,2-dichloroethane concentration in the samples is less 
than the blank concentration, so it is not retained as a COPC. 

No SVOCs were detected in surface water; therefore, none were retained as COPCs. 

No pesticides/PCBs were detected in surface water samples; therefore, none were retained as COPCs. 

Two surface water samples were analyzed for inorganic contaminants. Chromium was detected at a 
concentration less than its NCWQS and was therefore, not retained as a surface water COPC. 
Calcium, magnesium, potassium, and sodium were detected in the surface water samples. However, 
these inorganics are not retained as COPCs, because they are considered essential nutrients. 

Aluminum, barium, copper, iron, lead, manganese, vanadium, and zinc were detected in surface water 
samples. Copper, iron, lead, and zinc were detected at maximum concentrations that exceeded 
corresponding NCWQS and retained as surface water COPCs. There were no NCWQS for aluminum, 
barium, manganese, and vanadium For this reason, these analytes are also retained as surface water 
COPCS. 

6.2.2.5 Sediment 

Table 6-8 shows that four sediment samples were analyzed for VOCs. Toluene, a common laboratory 
contaminant, was detected in three of four sediment samples at maximum concentration of 7 pg/kg. 
This contaminant was also detected in blanks at 4 l&L. When the blank concentrations of toluene 
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is multiplied by 10, the concentrations for comparison becomes 40 pgikg. Consequently, toluene is 
not retained as a COPC. 

-_ 

Acetone, chloroform, 2-butanone, carbon tetrachloride, and tetrachloroethene were detected in all 
sediment samples at a maximum concentrations less than their respective residential soil COC 
screening values. Therefore, these VOCs were not retained as sediment COPCs. 

Four sediment samples were analyzed for SVOCs. Di-n-butylphthalate was detected in all sediment 
samples at a maximum concentration less than its residential soil COC screening value. 
Di-n-butylphalate is not retained as a sediment COPC. 

Four sediment samples were analyzed for pesticides/PCBs. Beta-BHC, 4,4’-DDE, and 4,4’-DDD were 
detected at maximum concentrations less than their respective soil COC screening values. Therefore, 
beta-BHC, 4,4’-DDE, and 4,4’-DDD are not retained as sediment COPCs. 

Four sediment samples were analyzed for inorganic contaminants. Calcium, magnesium, potassium, 
and sodium were detected frequently, but these inorganics are not retained as COPCs because they 
are considered essential nutrients. 

Aluminum, antimony, chromium, and iron were detected in sediment samples at maximum 
concentrations that exceeded corresponding soil RBCs. Consequently, these analytes are retained as 
sediment COPCs. Barium, cobalt, copper, lead, manganese, vanadium, and zinc were detected in 
sediment samples at maximum concentrations less than corresponding soil COC screening values. 
Therefore, these inorganics were not retained as sediment COPCs. 

6.2.2.6 Fish Tissue 

Table 6-9 shows that four fillet fish tissue samples were analyzed for VOCs. Acetone was detected 
at a frequency of two in four samples. The maximum detected concentration was 7,900 l&kg. It was 
not retained as a COPC since the maximum concentration is less than the fish tissue COC screening 
value. 

No SVOCs were detected in the fillet fish tissue samples; therefore, none were retained as COPCs. 

Four fillet fish tissue samples were analyzed for pesticides/PCBs. 4,4’-DDD was detected in one of 
four samples at a concentration of 5.7 pgkg. This concentration is less than the fish COC screening 
value for 4,4’-DDD. Therefore, 4,4’-DDD was not retained as a fish tissue COPC. 

Four fillet fish tissue samples were analyzed for inorganic contaminants. Copper, manganese, 
selenium, and zinc were detected at high frequencies, but in each case maximum concentrations are 
less than the fish tissue COC screening values. Aluminum and barium were detected in one out of 
four samples at concentrations less than the respective COC screening values. Calcium, magnesium, 
potassium, and sodium were found in all samples; however, these inorganics are not retained as 
COPCs because they are considered essential nutrients. 

Mercury was detected in all four samples with concentrations ranging from 0.05 1 m&g to 0.3 mgkg. 
All concentrations exceed the fish COC screening value for mercury. Thallium was detected in 3 of 
4 sediment samples at a maximum concentration of 0.11 mgkg, which exceeds the fish tissue COC 
screening value. Consequently, mercury and thallium are retained as fish tissue COPCs. - 
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6.2.2.7 Summary of COP& 

Table 6- 10 presents a detailed summary of COPCs identified in each environmental medium sampled 
at Site 65. 

6.3 Exuosure Assessment 

This section addresses potential human exposure pathways at Site 65 and presents the rationale for 
their evaluation. Potential source areas and potential migration routes, in conjunction with 
contaminant fate and transport information, are combined to produce a site conceptual model. 
Exposure pathways to be retained for quantitative evaluation are subsequently selected, based on the 
conceptual site model. 

6.3.1 Conceptual Site Model of Potential Exposure 

A conceptual site model of potential sources, migration pathways and human receptors is developed 
to encompass all current and future routes for potential exposure at Site 65. Figure 6- 1 presents the 
Site 65 conceptual model. Inputs to the conceptual model include qualitative descriptions of current 
and future land use patterns in the vicinity of Site 65. All available analytical data and meteorological 
data are considered, in conjunction with a general understanding of surrounding habitat 
demographics. The following list of receptors is developed for a quantitative health risk analysis: 

0 Future on-site residents (child and adult) 
0 Current military personnel in training 
0 Current military recreational user 
0 Current fisherman (child and adult) 
l Future construction worker 

Contaminants detected in surface and subsurface soils are discussed in Section 4.0 (Nature and Extent 
of Contamination) and in Section 6.2.2, selection of COPCs. Migration of COPCs from these sources 
can occur in the following ways: 

l Vertical migration of contaminants from surface soil to subsurface soil. 
0 Leaching of contaminants from subsurface soil to water-bearing zones. 
0 Vertical migration from shallow water-bearing zones to deeper flow systems. 
0 Horizontal migration in groundwater in the direction of groundwater flow. 
0 Groundwater discharge into local streams. 
0 Wind erosion and subsequent deposition of windblown dust. 

The potential for a contaminant to migrate and persist in environmental media is important in 
estimating exposure. A more detailed discussion of migration pathways is provided in Section 5. 

6.3.2 Current and Future Scenarios 

The Engineer Area Dump (Site 65) is a four- to five-acre, former, land-disposal site that is now 
primarily a wooded area due to heavy overgrowth. Immediately east of Site 65 is an equipment 
training area occupying the area between Site 65 and two small ponds located to the southeast. The 
Marine Corps Engineer School, which occupies property between Site 65 and Courthouse Bay, utilizes 
the training area to conduct heavy construction equipment (i.e., bulldozers, graders, etc.) training 
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activities. There are wide, cleared trails between the school and the equipment training area used for 
movement of the construction equipment. Also, there is a circuit/fitness course with exercise stops 
(called Butler’s Way) along the northern perimeter of the site. This course is used frequently by 
military base personnel for fitness training. 

_ 

Current receptors are on-site military personnel. The military personnel are divided into two groups: 
those involved in training with heavy equipment (referred to as trainees) and those who use the fitness 
course (referred to as recreational users). The training maneuvers consist of such activities as digging 
up the soil and moving it around with the bulldozers, graders, etc. Consequently, it is necessary to 
consider exposure to both surface and subsurface soil through ingestion, dermal contact and inhalation 
of fugitive dust from vehicular traftic. Military personnel who use the fitness course for exercising 
are considered to be exposed to surface soil. Potential surface soil exposure pathways are incidental 
ingestion, dermal contact, and inhalation of fugitive dust. 

Presently, the groundwater at the site is not used for potable purposes. Consequently, exposure to 
groundwater is not considered to be applicable to current scenarios at the site. Exposure to surface 
water and sediment is not expected for either military personnel group. However, fishing is allowed 
in the two small ponds, Courthouse Bay Pond and Power Line Pond, southeast of Site 65. Members 
of the public are allowed limited access to these ponds from 8:00 AM to 5:00 PM to fish. To be 
conservative, surface water and sediment exposure to adult and child fisherman receptors is assessed. 
The potential exposure pathways are ingestion and dermal contact of surface water and sediment. Fish 
were taken from Courthouse Bay Pond and Powerline Pond to obtain fish tissue for chemical analysis. 
Ingestion of fish tissue, the edible or fillet portion, is also evaluated. 

It is unlikely that this site will be used for a residential area in the mture. However, to be conservative 
future groundwater exposure to a child and adult residential receptor was assessed. It assumed that 
a private well could be installed on-site in the future case. The potential exposure pathways were 
ingestion, dermal contact, and inhalation while showering. 

___, _ 

Similarly, it is anticipated that a residential child and adult may become exposed to surface soil. As 
a result, potential surface soil exposures via ingestion, dermal contact and inhalation were evaluated 
for the future residential child and adult receptor. While it is doubtful that surface water recreational 
facilities will be expanded in the future, a conservative exposure scenario was examined for a future 
residential population. The potential exposure pathways are ingestion and dermal contact of surface 
water and sediment. 

Finally, potential subsurface soil exposures resulting from future excavation and construction activities 
were assessed. A future construction worker was evaluated for subsurface soil ingestion, dermal 
contact, and inhalation. 

6.3.3 Exposure Pathways 

This section presents exposure pathways, shown in Figure 6-1, associated with each environmental 
medium and each human receptor group. Each pathway is then qualitatively evaluated for further 
consideration in the quantitative risk analysis. Table 6-I 1 presents the matrix of human exposure at 
Site 65. 
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6.3.3.1 Surface Soil 

Potential exposure to surface soil may occur by incidental soil ingestion, contaminant absorption 
through the skin and inhalation of airborne particulates. Surface soil exposure is evaluated for future 
residential children and adults, as well as current military trainees and recreational users. 

6.3.3.2 Subsurface Soil 

Subsurface soil is available for contact only during excavation activities, so potential exposure to 
subsurface soil is limited to current military personnel involved in heavy equipment training exercises 
and construction workers. Exposure pathways involving ingestion, dermal contact, and inhalation of 
airborne particulates are evaluated for current military personnel in training and future construction 
workers only. 

6.3.3.3 Groundwater 

Currently, shallow groundwater at Site 6.5 is not used as a potable supply for residents or base 
personnel. However, in the future, (albeit unlikely due to poor transmissivity, insufficient flow, and 
availability of other sources) shallow groundwater may be tapped for potable water. In this scenario, 
potential exposure pathways are ingestion, dermal contact and inhalation of volatile contaminants 
while showering. Groundwater exposure is evaluated for future residential children and adults. 

6.3.3.4 Surface Water/Sediment 

Access to surface water at Site 65 is limited to two freshwater ponds adjacent to the site - Courthouse 
Bay Pond and Power Line Pond. It is known that individuals fish in these ponds. In a current 
scenario, swimming and/or wading are unlikely due to the murky quality of the water. In a future 
scenario, it is possible that surface water recreational facilities may be expanded for residents. Surface 
water and sediment exposure pathways include ingestion and dermal contact. Exposure is evaluated 
for current fisherman (adult and child receptors) and future residential children and adults (although 
it will be a conservative estimate). 

6.3.3.5 Biota . 

The potential release sources to be considered in evaluating exposure via fish consumption are 
contaminated surface water and sediments. Fish can uptake contaminants present in these media by 
bioaccumulation and biomagnification. The exposure pathway for human receptors is fish ingestion. 
Exposure is evaluated for current fishermen, adult and child. 

6.3.4 Quantification of Exposure 

The concentrations used to estimate chronic daily intakes (CDIs) must represent the type of exposure 
evaluated. Exposure to groundwater, surface water and sediment can occur distinctly, at one sampling 
location, or collectively, from various locations. These media are transitory in that their contaminant 
concentrations change over time. Averaging transitory data obtained from multiple locations is 
difficult and requires many more data points than those existing at Site 65. Consequently, the existing 
RI groundwater, surface water and sediment contaminant concentrations, from an exposure standpoint, 
are considered to be the most representative exposure concentrations available. 
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Soils are less transitory than the aforementioned media, and in most cases, soil exposure occurs over 
a wider area (eg., residential exposure). For this reason, upper confidence intervals are used to 
represent soil contaminant concentrations. 

- 

The human health risk assessment for future groundwater use incorporates groundwater data collected 
from all monitoring wells at a given site. Because the RI data sets are assumed to originate from a 
skewed underlying distribution, lognormal distribution is used to represent relevant media. This 
ensures conservative CD1 calculations. 

In order to account for uncertainty and to be health protective, USEPA risk assessment guidance 
(USEPA, 1989a) requires that an upper bound estimate of the arithmetic mean concentration, be used 
to calculate CDI. This estimate, which should be in the high end of the concentration frequency 
distribution, is called the RME concentration. The RME concentration is defined as the highest 
concentration that could reasonably be expected to be contacted via a given pathway over a long-term 
exposure period. 

Ninety-five percent upper confidence levels, (95 percent UCL) derived for lognormal data sets, 
produce concentrations in excess of the 95 percent confidence interval derived assuming normality. 
The 95 percent UCL for lognormal distribution, or RME, is used for each contaminant in a given data 
set, in order to quantify conservative exposure values. For exposure areas with limited amounts of 
data or extreme variability in measured data, the 95 percent UCL can be greater than the maximum 
detected concentration. In such cases, the maximum concentration is used instead. The true mean; 
however, may still be higher than this maximum value. In other words, the 95 percent UCL indicates 
that a higher mean is possible, especially if the most contaminated portion of the site, by chance, has 
not been sampled (USEPA, 1992~). Statistical summaries are presented in Appendix R. F. 

The 95 percent UCL of the lognormal distribution was calculated using the following equation 
(USEPA, 1992~): 

where: 
UCL = upper confidence limit 
e = constant (base of the natural log, equal to 2.7 18) 
s = mean of the transformed data 

= 
; = 

standard deviation of the transformed data 
H-statistic (Gilbert, 1987) 

n = number of samples 

In addition to the RME risk descriptor, which is represented by the maximum and/or 95% UCL 
concentration for the selected COPC, the central tendency (CT) risk descriptor was also used for data 
sets when the RME concentration term showed a potential risk to human health, specifically, to future 
on-site residential children. The CT concentration term utilized was the lognormal 95% UCL or the 
arithmetic mean (if the UCL was greater than the arithmetic mean) (USEPA, 1993). The CT 
concentrations were then utilized to calculate chemical intakes for the CT-case scenarios. The results 
.of the CT calculations are presented in Section 6.6.6. 
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6.3.5 Calculation of Chronic Daily Intakes (CDI) 

In order to numerically calculate risks for current and future human receptors at Site 65, a CD1 must 
be computed for each COPC, in each relevant exposure pathway. Appendix U contains CD1 
equations for specific exposure scenarios (USEPA, 1989a). 

The following paragraphs present the general equations and input parameters used to calculate CDIs. 
Input parameters are taken from USEPA’s default exposure factors guidelines. USEPA promulgated 
exposure factors are used in conjunction with USEPA standard default exposure factors for both the 
CT and RME exposure scenarios; however, the CT exposure scenario was utilized only for future 
residential children. All inputs not defined by this source are derived either from other USEPA 
exposure documents or by using best professional judgment. All exposure assessments incorporate 
representative contaminant concentrations; only one exposure scenario is developed for each exposure 
route/receptor combination. The CT assumptions, though not discussed below, are presented in the 
tables in parentheses. Exposure assessment summaries are presented in Tables 6-12 through 6-22. 

Carcinogenic risk is calculated as an incremental lifetime risk, and thereby involves exposure duration 
(years) over the course of a lifetime (70 years, or 25,550 days). Noncarcinogenic risk, on the other 
hand, involves average annual exposure. Exposure time and frequency represent the number of hours 
of exposure per day, and days of exposure per year, respectively. Generally, noncarcinogenic risk for 
certain exposure routes (e.g., soil ingestion) is greater for children, as the combination of a lower body 
weight and an exposure frequency equal to that of an adult increases their ingestion rates. 

Future residential exposure scenarios address one to six-year old children weighing 15 kg, and adults 
weighing 70 kg, on average (USEPA, 1989a). An exposure duration of four years is used to estimate 
military residential exposure duration. A one year duration is used for future construction workers. 

6.3.5.1 Incidental Ingestion of Soil 

The equation for CDI, calculated for all human receptors potentially experiencing incidental soil 
ingestion, is as follows: 

CDI = 
C x IR x CF x Fi x EF x ED 

BWxAT 

Where: 
c = 
IR = 
CF = 
Fi = 
EF = 
ED = 
BW = 
AT = 

Contaminant concentration in soil (mg/kg) 
Ingestion rate (mg/day) 
Conversion factor (IE-6 kg/mg) 
Fraction ingested from source (dimensionless) 
Exposure frequency (days/year) 
Exposure duration (years) 
Body weight (kg) 
Averaging time (days) 

The following paragraphs explain the exposure assumptions used to evaluate the impact of COPCs 
in incidental soil ingestion. In each exposure scenario, the Fi value, indicating the portion of exposure 
from soils actually containing COPCs, is 100 percent. 
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Future On-Site Residents 

Future on-site residents may be exposed to COPCs in surface soil, during outdoor activities around 
their homes. In addition, children and adults may be exposed to COPCs by incidental ingestion of 
surface soil through hand-to-mouth contact. 

Ingestion rates (IR) for adults and children in this scenario are assumed to be 100 mg/day and 
200 mg/day, respectively (USEPA, 199la). The EF for both receptor groups is 350 days per year 
(USEPA, 1991a). Residential exposure duration (ED) is divided into two parts. First, a six-year ED, 
used for young children, represents the period of highest soil ingestion (200 m&day). Second, a 
24-year ED, used for older children and adults, represents a period of lower soil ingestion 
(100 mg/day) (USEPA, 1991a). 

The B W of future residential children (age one to six years) is assumed to be 15 kg, and 70 kg is used 
as the BW for future residential adults (USEPA, 1989a). 

AT values of 25,550 days (70 years x 365 days/year) (USEPA, 1989a) and 8,760 days 
(24 years x 365 days/year) (USEPA, 1989a) are assigned to potentially carcinogenic and 
noncarcinogenic constituents, respectively, to estimate adult CDIs. The AT used for children exposed 
to noncarcinogens is 2,190 days (6 years x 365 days/year) (USEPA, 1989a). 

Militarv Personnel - Trainee 

Military personnel may be exposed to COPCs by ingesting surface soil and subsurface soil, during the 
course of heavy construction equipment training activities conducted at Site 65. 

The IR for military personnel exposed to surficial soils is assumed to be 100 mg/day (USEPA, 1989a). 
An EF of 260 days per year is used in conjunction with a four-year ED. The EF value, based on 
site-specific professional judgement, represents the reasonable worst case scenario of a training 
instructor present five days/week for 52 weeks over the course of a year. 

Carcinogenic compounds have an AT 25,550 days (70 years x 365 days/year), and the AT for 
noncarcinogenic compounds is 1,460 days (four years ED x 365 days/year), Adult average body 
weight (BW) is 70 kg (USEPA, 1989a). 

Militapv Personnel - Recreational User 

Military personnel may be exposed to COPCs by ingesting surface soil while jogging and/or 
exercising on the fitness course, Butler’s Way, located near Site 65. 

The IR for military personnel exposed to surficial soils is assumed to be 100 mg/day (USEPA, 1989a). 
An EF of 260 days per year is used -in conjunction with a four-year ED. The EF value, based on 
site-specific professional judgement, maintains a reasonable worst case scenario of an individual using 
the fitness course 5 days/week for 52 weeks/year. 

AT (carcinogens and noncarcinogens) and BW values are the same as those used in the military 
trainee scenario. 
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Future Construction Worker 

Construction workers may be exposed to COPCs through incidental ingestion of subsurface soil, 
during the course of excavation activities. An IR of 480 mg/day (USEPA, 199 la) is assigned to future 
construction workers. A go-day per year EF is used in conjunction with a one-year ED, representing 
the estimated length of a typical construction job (USEPA, 1991a). AT,, is 365 days 
(USEPA, 1989a). CF, Fi, BW and AT, values are the same as those used for adults in the residential 
exposure scenarios. A summary of incidental soil ingestion exposure assessment input parameters is 
presented in Table 6-12. 

6.3.5.2 Dermal Contact with Soil 

The equation for CDI, calculated for all human receptors potentially experiencing dermal contact with 
soil, is as follows: 

CD1 = 
C x CF x SA x AF x ABS x EF x ED 

BWxAT 

Where: 
C 
CF 
SA 
AF 
ABS 
EF 
ED 
BW 
AT 

= Contaminant concentration in soil (mg/kg) 
= Conversion factor (kg/mg) 
= Skin surface available for contact (cm”) 
= Soil to skin adherence factor (mg/cm2) 
= Absorption factor (dimensionless) 

= Exposure frequency (days/year) 
= Exposure duration (years) 
= Body weight (kg) 
= Averaging time (days) 

The following paragraphs explain the exposure assumptions used to evaluate the impact of COPCs 
in dermal contact with soil. 

Future On-Site Residents 

Future on-site residents may be exposed to COPCs through dermal contact with surface soil during 
outdoor activities near their homes. The SA values represent reasonable worst case scenarios for an 
individual wearing a short-sleeved shirt, shorts, and shoes. The exposed skin surface area is limited 
to the head, hands, forearms and lower legs. Twenty-five percent of the upper-bound total body 
surface area yields a default SA of 5,800 cm* for adults (USEPA, 1992a). The exposed skin surface 
for a child (2,300 cm2) is estimated using an average of the 50th (0.866 m”) and the 95th (1.06 m2) 
percentile body surface for a six year old child, multiplied by 25 percent (USEPA, 1992a). ED, EF, 
BW and AT values are the same as those used in the incidental soil ingestion scenario. Data on AF 
is limited. A value of 1 .O mg/cm2 is used in this assessment (USEPA, 1991b). 

Militarv Personnel - Trainees 

Base personnel in training may be exposed to COPCs through dermal contact with surface and 
subsurface soil, during the course of equipment training activities. It is assumed that military 
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personnel taking part in training exercises near Site 65 wear military issue work clothes consisting of 
a short-sleeved shirt, fatigue trousers (long pants), and boots. Exposed body parts include the hands 
(840 cm2), head (1,180 cm?, and arms (2,280 cm2) (USEPA, 1992a). The total SA for the military 
trainee is 4,300 cm2. The ED, EF, BW and AT values are the same as those used in the incidental soil 
ingestion scenario. 

,_.. 

Militarv Personnel - Recreational User 

Military personnel may be exposed to COPCs through dermal contact with surface soil while using 
the fitness course (called Butler’s Way) adjacent to Site 65. It is assumed that military personnel 
involved in recreational activities have approximately 5,800 cm2 of skin surface (SA) available for 
contact with COPCs (USEPA, 1992a). Exposed body parts include the head, hands, forearms, and 
lower legs, and represent 25 percent of total body surface area (23,000 cm’). The ED, EF, BW and 
AT values are the same as those used in the incidental soil ingestion scenario. 

Future Construction Worker 

Construction workers may be exposed to COPCs through dermal contact with subsurface soil, 
experienced during excavation activities. It is assumed that a construction worker wears a 
short-sleeved shirt, long pants and boots. Exposed skin surface area is then limited to the head, 
(1 ,I 80 cm2) arms (2,280 cm”) and hands (840 cm”) (USEPA, 1992a). Total SA for the construction 
worker is 4,300 cm2. ED and EF values are the same as those used in the incidental soil ingestion 
scenario. Data on AF is limited. A value of 1 .O mg/cm’ is used in this assessment (USEPA, 1991 b). 
A summary of dermal contact with soil exposure assessment input parameters is presented in 
Table 6- 13. 

6.3.5.3 Inhalation of Fugitive Particulates 

The equation for CDI, calculated for future residents and base personnel potentially inhaling 
particulates, is as follows: 

CDI = 
CxIRxEFxEDxIIPEF 

BWnAT 

Where: 
c = Contaminant concentration in soil (mg/kg) 
IR = Inhalation rate (m3/hr) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
l/PEF = Particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT = Averaging time (days) 

PEF relates contaminant concentrations in soil to concentrations of respirable particles in air, from 
surface soil fugitive dust emissions. A default PEF is used in this assessment (USEPA 1989b). 
Particulate emissions at contaminated sites occur vis-a-vis wind erosion, and thereby vary according 
to irritability of the surface material. PEF is 4.63E+O9 m3/kg for all receptors in this scenario 
(USEPA, 1989b). h. 
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The following paragraphs explain the exposure assumptions used to evaluate COPC impact in 
particulate inhalation. 

Future On-Site Residents 

Future on-site residents may be exposed to COPCs by inhaling fugitive dust during outdoor activities 
near their homes. The adult IR for residential exposure scenarios is 20 m3/day (USEPA 199 1 a), and 
the IR for children is 15 m3/day (USEPA, 1995). ED, EF, BW and AT values are the same as those 
used the incidental soil ingestion scenario. 

Militarv Personnel - Trainee 

During work related activities, military personnel may inhale COPCs emitted as fugitive dust from 
surface and subsurface soil. An inhalation rate of 20 m3/day is used in this scenario (USEPA 199 1 a). 
ED, EF, BW and AT values are the same as those used in the incidental soil ingestion scenario. 

Militarv Personnel - Recreational User 

During fitness related activities, military personnel may inhale COPCs emitted as fugitive dust. An 
inhalation rate of 20 m3/day is used in this scenario (USEPA 1991 a). ED, EF, BW and AT values are 
the same as those used in the incidental soil ingestion scenario. 

Future Construction Worker 

Construction workers may be exposed to COPCs through inhalation of fugitive particulates in 
subsurface soil, during excavation activities. IR is 20 m3/day (USEPA 199 1 a). ED, EF, B W and AT 
values are the same as those used in the incidental soil ingestion scenario. A summary of particulate 
inhalation exposure assessment input parameters is presented in Table 6- 14. 

6.3.5.4 Ingestion of Groundwater 

Currently at Site 65, deep groundwater provides the potable water supply. Due to the generally low 
water quality and poor flow rates in the shallow aquifer, it is not likely that the shallow aquifer will 
be developed as a potable water supply. However, should residential housing be constructed in the 
future, shallow groundwater may be used to provide potable supplies. Currently, there are five supply 
wells within a one mile radius of this site. These supply wells utilize the Castle Hayne aquifer. If well 
contamination is reported, the wells are no longer used as potable water supplies. 

The equation for CDI, calculated for all human receptors potentially ingesting groundwater, is as 
follows: 

CDI = 
C x IR x EF n ED 

BWxAT 

Where: 
c = Contaminant concentration is groundwater (mg/L) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
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BW = Body weight (kg) 
AT = Averaging time (days) 

The following paragraphs explain the exposure assumptions used to calculate the impact of COPCs 
in groundwater ingestion. 

Exposure to COPCs by groundwater ingestion is a possible future exposure pathway for children and 
adults. A six-year-old child weighing 15kg has an IR of 1 .O L/day (USEPA, 1989a). This rate 
provides a conservative exposure estimate, in terms of systemic health effects. This vaIue assumes 
that children obtain all the tap water they drink from the same source, for 350 days/year (EF). ED for 
young children is six years (USEPA, 1991a). AT is 2,190 days (six years x 365 days/year) for 
noncarcinogenic compound exposure. 

IR for a 70 kg adult is 2 L/day (USEPA 1989a). ED is 30 years, the national upper-bound (90th 
percentile) time spent at one residence (USEPA 1991a). AT for noncarcinogens is 10,950 days. An 
AT of 25,550 days (70 years x 365 days/year) is used to evaluate exposure to potential carcinogenic 
compounds, for children and adults. A summary of groundwater ingestion exposure assessment input 
parameters is presented in Table 6- 15. 

6.3.5.5 Dermal Contact with Groundwater 

As stated previously, deep groundwater currently provides the potable water supply at Site 65. Due 
to the generally low water quality and poor flow rates in the shallow aquifer, it is not likely that the 
shallow aquifer will be developed as a potable water supply. However, should residential housing be 
constructed in the future, shallow groundwater may be used to provide potable supplies. Currently, 
there are five supply wells within a one mile radius of this site. These supply wells tap the Castle 
Hayne aquifer. If well contamination is reported, the wells are no longer used as potable water 
supplies. 

_-. 

-The equation for CDI, calculated for all human receptors potentially experiencing dermal contact with 
. groundwater, is as follows: 

CDI = 
CxSAxPCxETxEFxEDxCF 

BWxAT 

Where: 
C 
SA 
PC 
ET 
EF 
ED 
CF 
BW 
AT 

= Contaminant concentration in groundwater (mg/L) 
= Surface area available for contact (cm”) 
= Dermal permeability constant (cm/l-u) 
= Exposure time (hour/day) 
= Exposure frequency (days/year) 
= Exposure duration (years) 
= Conversion factor (1 L/1000 cm’) 
= Body weight (kg) 
= Averaging time (days) 
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The following paragraphs explain the exposure assumptions used to evaluate the impact of COPCs 
in dermal contact with groundwater. 

Future On-Site Residents 

Children and adults may be exposed to COPCs through dermal contact with groundwater while 
bathing or showering. It is assumed that bathing takes place 350 days/year (EF). The SA available 
for dermal absorption is estimated at 10,000 cm* for children and 23,000 cm * for adults 
(USEPA, 1992a). 

PC indicates the movement of a chemical through the skin and into the blood stream. The 
permeability of a chemical is an important property in evaluating actual absorbed dose; however, many 
compounds do not have published PC values. The permeability constant for water (1.55E-03 cm/hr) 
is used as a default value for those compounds without established PC values (USEPA 1992a). This 
value may, in fact, be a reasonable estimate of chemical absorption rates when COPC concentrations 
are in the part-per-billion range. ET for bathing or showering is 0.25 hours/day, a conservative 
estimate. ED, BW and AT values are the same as those used in the groundwater ingestion scenario. 
A summary of dermal contact with groundwater exposure assessment input parameters is presented 
in Table 6-16. 

6.3.5.6 Inhalation of Volatile Organics While Showering 

The Andelman Shower Model (1985) is applied in a qualitative assessment of inhaling VOCs released 
from shower water. Contaminant (VOC) concentrations in air while showering are estimated by a 
balance between the rate of chemical release from the shower and the rate of air exchange between 
the shower and the bathroom and the rest of the house. The calculations are based on the efficiency 
of the volatilization of trichloroethene from shower water as observed in model showers, as well as 
in several homes. 

The equation for CDI, calculated for all human receptors potentially inhaling groundwater volatile 
contaminants while showering, is as follows: 

cDI C x IR x ET x EF x ED 

BWxAT 

Where: 
c = 
IR = 
ET = 
EF = 
ED = 
BW = 
AT, = 
AT,, = 

Contaminant concentration in air (mg/m’) 
Inhalation rate (m3/hr) 
Exposure time (hr/day) 
Exposure frequency (days/year) 
Exposure duration (years) 
Body weight (kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 
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Future On-Site Residents 

The potential to inhale vaporized volatile organic COPCs while showering is considered for both 
children and adults. It is assumed that showering takes place 350 days/year (EF). IR for children and 
adults is 0.6 m3/hr. ET is 0.25 hrs/day for both receptors (USEPA, 1989a). ED, BW, and AT vaIues 
are the same as those used in the groundwater ingestion scenario. A summary of groundwater 
inhalation exposure assessment input parameters is presented in Table 6- 17. 

6.3.5.7 Incidental Ingestion of Surface Water 

The equation for CDI, calculated for all human receptors potentially ingesting surface water, is as 
follows: 

CDI = 
CxIRxETxEFxED 

BWxATxDY 

Where: c = Contaminant concentration in surface water (ma) 
IR = Ingestion rate (L/hr) 
ET = Exposure time (hrs/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (years) 
DY = Days per year (days) 

The following paragraphs explain the exposure assumptions used to evaluate the impact of COPCs 
in surface water ingestion. 

Future On-Site Residents 

The IR, ET and EF values used for future residents apply to both children and adults. IR is 0.05 L/hr 
(USEPA, 1989a). ET is 2.6 hr/day (USEPA, 1992a). EF is 48 days/yr. This value represents a 
site-specific professional judgement, according to which exposure to surface water is estimated at 
eight days/month, for six months/year. ED values represent lifetime residential exposure durations. 
They are the same as those used for future children and adult residents in the groundwater exposure 
scenarios. BW and AT values are also the same as those used in groundwater exposure scenarios. 

Fisherman 

Individuals known to fish from Courthouse Bay Pond and Power Line Pond may be exposed to 
COPCs through surface water ingestion. Exposure to surface water through activities such as 
swimming or wading is considered unlikely due to the murky nature and high algae content of the 
pond water. However, a surface water ingestion scenario is included based on conservative 
professional judgement. The IR, ET, EF, ED, BW and AT values are the same as those given above 
for future resident adults and children. A summary of surface water ingestion exposure assessment 
input parameters is presented in Table 6- 18. 
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6.3.5.8 Dermal Contact with Surface Water 

The equation for CDI, for all residents potentialIy experiencing dermal contact with surface water, is 
as follows: 

CDI = 
CxCFxSAxEFxEDxETxPC 

BWxAT 

Where: C 
CF 
SA 
EF 
ED 
ET 
PC 
BW 
AT, 
AT”, 

Contaminant concentration in soil (mg/kg) 
Conversion factor (kg/mg) 
Surface available for contact (cm*/event) 
Exposure frequency (days/year) 
Exposure duration (years) 
Exposure Time (hr/day 
Dermal Permeability Constant (cm/hr) 
Body weight (kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 

The following paragraphs explain the exposure assumptions used to evaluate the impact of COPCs 
in dermal contact with surface water. 

Future On-Site Residents 

SA values represent dermal surface area ofhands, forearms and lower extremities exposed for contact 
with surface water. SA is 2,100 cm* for children and 8,300 cm* for adults (USEPA, 1992a). ET, EF, 
ED, BW and AT values are the same as those used for future children and adult residents in the 
surface water ingestion exposure scenario. PC values are chemical specific (USEPA, 1992a). They 
are provided on the CD1 spreadsheets in Appendix U. 

.Fisherman 

Although unlikely, an exposure scenario for individuals who may fish in the ponds adjacent to Site 65 
is presented to evaluate the impact of COPCs in dermal contact with surface water. Values of 
8,300 cm* for adults and 2,100 cm for children are used for the surface area exposed for contact with 
surface water. ET, EF, ED, BW and AT values are the same as those used in the surface water 
ingestion exposure scenario. PC values are chemical-specific. A summary of surface water dermal 
contact exposure assessment input parameters is presented in Table 6- 19. 

6.3.5.9 Incidental Ingestion of Sediment 

The equation for CDI, for all residents and fishermen potentially experiencing incidental ingestion of 
sediment, is as follows: 

CDI = 
C x IR x CF X EF x ED 

BWxAT 
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Where: c = Contaminant concentration in sediment (mg/kg) 
IR = Ingestion rate (mg/day) 
CF = Conversion factor for kg to mg (mg/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (years) 

The following paragraphs explain the exposure assumptions used to evaluate the impact of COPCs 
in sediment ingestion. 

Future On-Site Residents 

IR is 200 mg/day for children and 100 mg/day for adults (USEPA, 1989a). EF, ED, BW and AT 
values are the same as those used for future children and adult residents in the surface water exposure 
scenarios. 

Fisherman 

Contact with sediment by individuals who fish from the ponds on Site 65 is considered unlikely for 
the same reasons given in the surface water ingestion section. However, a conservative exposure 
scenario is presented in the event that exposure to sediment were to occur. 

IR for the fisherman is 200 mg/day for an adult and 100 mg/day for a child. EF, ED, BW and AT 
values are the same as those for the fisherman in the surface water exposure scenario. CF is lE-06 
kg/mg (USEPA, 1989a). It is applied to sediment exposure analyses for both children and adults. A 
summary of sediment ingestion exposure assessment input parameters is presented in Table 6-20. 

6.3.5.10 Dermal Contact with Sediment 

The equation for CDI, for all residents potentially experiencing dermal contact with sediment, is as 
~follows: 

CDI = 
C x CF x SA x AF x Abs x EF x ED 

BWxATxDY 

Where: C 
CF 
SA 
AF 
Abs 
EF 
ED 
BW 
AT 
DY 

Concentration of contaminant in sediment (mg/kg) 
Conversion factor for kg to mg 
Exposed skin surface area (cm2) 
Sediment to skin adherence factor (mg/cm2) 
Fraction absorbed (unitless) 
Exposure frequency (events/year) 
Exposure duration (years) 
Body weight (kg) 
Averaging time (years) 
Days per year (days) 
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The following paragraphs explain the exposure assumptions used to evaluate the impact of COPCs 
in dermal contact with sediment. 

Future On-Site Residents 

SA values are the same as those used for future residential children and adults in the dermal contact 
with surface water exposure scenario. AF is 1 .O mg/cm*. It is used to evaluate dermal contact with 
sediment for both children and adults. ABS is 1 .O percent for organics and 0.1 percent for inorganics 
(USEPA, 1991b). EF, ED, BW, AT and CF values are the same as those used in the sediment 
ingestion exposure scenario. 

Fisherman 

The SA value is the same as that used for the fisherman (adult and child) in the dermal contact with 
surface water exposure scenario. EF, ED, SW, AT and CF values are the same as those used in the 
sediment ingestion exposure scenario. A summary of sediment dermal contact exposure assessment 
input parameters is presented in Table 6-2 1. Appendix U contains CD1 calculation spreadsheets for 
specific exposure scenarios (USEPA 1989a). 

6.3.5.11 Ingestion of Fish Tissue 

The equation for CDI, for those individuals potentially ingesting edible fish tissue, is as follows: 

CDI = 
C x IR x Fi x EF x ED 

BWxATxDY 

Where: C 
IR 
Fi 
EF 
ED 
BW 
AT 
DY 

Concentration of contaminant in fish (mg/kg) 
Ingestion rate (kg/meal) 
Fraction ingested from source (dimensionless) 
Exposure frequency (meals/yr) 
Exposure duration (years) 
Body weight (kg) 
Averaging time (years) 
days per year (days@ 

Fisherman 

The IR and EF values used for the adult and child fisherman are 0.145 kg/meal (USEPA, 1993) and 
48 meals/year (USEPA, 1989a), respectively. Due to the lack of site-specific information as well as 
a published IR value for children, 0.145 kg/meal was used to provide a conservative estimate. ED, 
SW, and AT values are the same as those used for future children and adult residents in the sediment 
ingestion exposure scenario. The Fi value, indicating the portion of exposure from fish tissue actually 
containing COPCs, is 100 percent. A summary of fish ingestion exposure assessment input 
parameters is presented in Table 6-22. 

6.4 Toxicitv Assessment 

This section reviews toxicological information available for COPCs identified in Section 6.2. 
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6.4.1 Toxicological Evaluation 

Toxicological evaluation addresses the inherent toxicity of chemical compounds. It consists of the 
review of scientific data to determine the nature and extent of the potential human health and 
environmental effects associated with exposure to various contaminants. 

Because of uncertainties in exposure estimates and inherent difficulties in determining causal 
relationships established by epidemiological studies, human data from occupational exposures are 
often insufficient for determining quantitative indices of toxicity. For this reason, animal bioassays 
are conducted under controlled conditions, and results are extrapolated to humans. There are several 
stages in this extrapolation. First, to account for species differences, conversion factors are used to 
apply test animal data to human studies. Second, high dosages administered to test animals must be 
translated into lower dosages, more typical of human exposure. When developing acceptable human 
doses of noncarcinogenic contaminants, safety factors and modifying factors are applied to animal 
test results. When studying carcinogens, mathematical models are used to convert high dosage effects 
to effects at lower dosages. Epidemiological data can then be used to determine credibility of these 
experimentally derived indices. 

Reference dose (RfD) is an experimentally derived exposure index for noncarcinogenic contaminants, 
and carcinogenic slope factor (CSF) is an experimentally derived exposure index for carcinogens. 
These values are addressed, within the context of dose-response evaluation, in the next section. 

Available toxicological information indicates that many COPCs have both carcinogenic and 
noncarcinogenic health effects in humans and/or experimental animals. Although COPCs may cause 
adverse health and environmental effects, dose-response relationships and exposure must be evaluated 
before receptor risk can be determined. Dose-response relationships correlate dose magnitude with 
the probability of toxic effects, as discussed in the following section. 

__ 

6.4.2 Dose-Response Evaluation 

An important component in risk assessment is the relationship between the dose of a compound and 
the potential for adverse health effects resulting from the exposure to that dose. Dose-response 
.relationships provide a means by which potential public health impacts may be evaluated. The 
published information on doses and responses is used in conjunction with information on the nature 
and magnitude of exposure to develop an estimate of risk. 

6.4.2.1 Carcinogenic Slone Factor 

CSFs are used to estimate upper-bound lifetime probability of developing cancer as a result of 
exposure to a particular dose of a potential carcinogen (USEPA, 1989a). This factor is generally 
reported in (m&g/day)-’ CSF is derived by converting high dose-response values produced by animal 
studies to low dose-response values, and by using an assumed low-dosage linear multistage model. 
The value used in reporting the slope factor is the upper 95th percent confidence limit. 

USEPA weight-of-evidence classifications accompany CSFs. They provide the weight of evidence 
according to which particular contaminants are defined as potential human carcinogens. 
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The USEPA’s Human Health Assessment Group (HHAG) classifies carcinogenic potential by placing 
chemicals into one of the following groups, according to weight of evidence from epidemiological and 
animal studies: 

Group A - Human Carcinogen (sufficient evidence of carcinogenicity in humans) 

Group B - Probable Human Carcinogen (I3 1 - limited evidence of carcinogenic&y in 
humans; B2 - sufficient evidence of carcinogenicity in animals with 
inadequate or lack of evidence in humans) 

Group C - Possible Human Carcinogen (limited evidence of carcinogenicity in animals 
and inadequate or lack of human data) 

Group D - Not Classifiable as to Human Carcinogenicity (inadequate or no evidence) 

Group E - Evidence of Noncarcinogenicity for Humans (no evidence of carcinogenic&y 
in adequate studies) 

6.4.2.2 Reference Dose 

RfD is developed for chronic and/or subchronic chemical exposure and is based solely on 
noncarcinogenic effects of chemical substances. It is defined as an estimate of the daily exposure level 
for a human population that is not likely to produce an appreciable risk of adverse effects during a 
lifetime. The RfD is usually expressed as dose (mg) per unit body weight (kg) per unit time (day). 
It is generally derived by dividing a no-observed-(adverse)-effect-level (NOAEL or NOEL) or a lowest 
observed-adverse-effect-level (LOAEL) for the critical toxic effect, by the appropriate “uncertainty 
factor (UF)“. Effect levels are determined by laboratory or epidemiological studies. The UF is based 
on the availability of toxicity data. 

UFs usually consist of multiples of 10, where each factor represents a specific area of uncertainty 
naturally present in the extrapolation process. These UFs are presented below and were taken from 
,the Risk Assessment Guidance Document for Superfund, Volume I, Human Health Evaluation 
Manual (Part A) (USEPA, 1989a): 

0 A UF of 10 is to account for variation in the general population and is intended to 
protect sensitive populations (e.g., elderly; children). 

l A UF of 10 is used when extrapolating from animals to humans. This factor is 
intended to account for the interspecies variability between humans and other 
mammals. 

l A UF of 10 is used when a NOAEL derived from a subchronic instead of a chronic 
study is used as the basis for a chronic RfD. 

0 A UF of 10 is used when a LOAEL is used instead of a NOAEL. This factor is 
intended to account for the uncertainty associated with extrapolating from LOAELs 
to NOAELs. 
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In addition to UFs, a modifying factor (MF) is applied to each reference dose and is defined as: _ 

0 An MF ranging from >O to 10 is included to reflect a qualitative professional 
assessment of additional uncertainties in the critical study and in the entire data base 
for the chemical not explicitly addressed by the preceding uncertainty factors. The 
default for the MF is 1. 

Thus, the RfD incorporates the uncertainty of the evidence for chronic human health effects. Even 
if applicable human data exist, the RtD still maintains a margin of safety so that chronic human health 
effects are not underestimated. 

Toxicity factors and the USEPA weight-of-evidence classifications are presented in Table 6-23. The 
hierarchy for choosing these values is as follows (USEPA, 1989a): 

0 Integrated Risk Information System (IRIS) 
l Health Effects Assessment Summary Table (HEAST) 
0 USEPA National Center for Environmental Assessment (EPA-NCEA) (USEPA, 

1997) 

The IRIS database is updated monthly and contains both verified CSFs and RfDs. The USEPA has 
formed the Carcinogen Risk Assessment Verification Endeavor (CRAVE) Workgroup to review and 
to validate toxicity values used in developing CSFs. Once the slope factors have been verified with 
extensive peer review, they appear in the IRIS database. Like the CSF Workgroup, an RfD 
Workgroup has been formed by the USEPA to review existing data used to derive RfDs. Once RfDs 
have been verified, they also appear in IRIS. 

HEAST, on the other hand, provides both interim (unverified) and verified CSFs and RFDs. This 
document is published quarterly and incorporates any applicable changes to its database. 

_- 

6.5 Risk Characterization 

This section presents estimated incremental lifetime cancer risks (ICRs) and hazard indices (His) for 
.identified receptor groups possibly exposed to COPCs by the exposure pathways presented in 
Section 6.3. 

Quantitative risk calculations for carcinogenic compounds estimate ICR levels for individuals in a 
given population. An ICR of lE-06, for example, indicates that, within a lifetime of exposure to 
site-specific contamination, one additional case of cancer may occur per one million exposed 
individuals. 

The following represents an individual’s ICR: 

ICR = 2 CDI, x CSFi 
i=l 

where CDIi is the chronic daily intake (mg&/day) for compound I, and CSF r is the compound’s 
carcinogenic slope factor [(mg/kg/day)“]. The CSF is defined as an upper 95th percentile confidence 
limit of the probability of a carcinogenic response, based on experimental animal data. The CD1 
defines exposure, expressed as a mass of a substance contracted per unit body weight per unit time, - 
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averaged over a period of time (i.e., six years to a lifetime). The above equation is derived assuming 
that cancer is a non-threshold process and that the potential excess risk level is proportional to the 
cumulative intake over a lifetime. 

Quantitative noncarcinogenic risk calculations assume that noncarcinogenic compounds have 
threshold values for toxicological effects. Noncarcinogenic effect weighs CD1 against threshoId levels 
(RfDs). Noncarcinogenic effect is estimated by calculating the hazard index (HI), defined by the 
following equation: 

HI = HQ, + HQ2 + . ..HQn 

= PHQ, 
i=l 

y where HQr = CDIi /RfD, 

where HQi is the hazard quotient for contaminant I, CDI, is chronic daily intake (mg/kg/day) and RfD, 
is the reference dose (mg/kg/day) for contaminant I, over a prolonged period of exposure. 

6.5.1 Human Health Risks 

ICR and HI values associated with exposure to environmental media at Site 65 (soil, groundwater, 
surface water/sediment, and fish tissue) are presented in Tables 6-24,6-25 and 6-26, respectively. 
Total carcinogenic and noncarcinogenic risks, per medium, for all relevant receptor groups, are 
provided in these tables. ICR and HI are also broken down to show risks from specific exposure 
pathways: ingestion, dermal contact and inhalation (where applicable). 

The text in this section explains the calculated risk results for Site 65, presented in Tables 6-24,6-25 
and 6-26. A cancer risk range of I E-04 to lE-06 is used to evaluate calculated ICR levels. Any ICR 
value within this range is considered “acceptable”; an ICR greater than lE-04 denotes an existing 
cancer risk. A noncarcinogenic risk of 1 .O is used as an upper limit to which calculated HI values are 
compared. Any HI exceeding 1 .O indicates an existing noncarcinogenic risk (USEPA 1989a). 

6.5.1.1 SoiJ 

As shown in Table 6-24, ICR values calculated for future residential children and adults, military 
personnel (both trainees and recreational users), and future construction workers fall within the 
USEPA’s acceptable risk range. These receptors are then not at risk from carcinogens in Site 65 soil. 
HI values calculated for these receptors are less than 1 .O, below the acceptable risk level. Adverse 
systemic health effects are then not likely to be caused by noncarcinogens in Site 65 soil. 

6.5.1.2 Groundwater 

As shown in Table 6-25, no carcinogenic contaminants were retained as COPCs in groundwater. 
Therefore, no ICR values were calculated. These receptors are then not at risk from carcinogens in 
Site 65 groundwater. The HI value calculated for future residential adults is less than 1.0, the 
acceptable risk level. However, the HI calculated for future residential children exceeded 1 .O. The 
groundwater ingestion pathway contributed 100 percent of the elevated HI (1.9). Iron was the primary 
risk driver for this pathway. 
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6.5.1.3 Surface Water/Sediment 

As shown in Table 6-26, no carcinogenic contaminants were retained as COPCs in surface water. 
Therefore, no ICR values were calculated. These receptors are then not at risk from carcinogens in 
Site 65 surface water/sediment. M values calculated for future residential children and adults are less 
than 1 .O, below the acceptable risk level. Adverse systemic health effects are then not likely to be 
caused by noncarcinogens in Site 65 surface water/sediment. 

6.5.1.4 Fish Tissue 

As shown in Table 6-26, no carcinogenic contaminants were retained as COPCs in fish tissue. 
Therefore, no ICR values were calculated. These receptors are then not at risk from carcinogens in 
Site 65 fish tissue. 

The HI values calculated for the adult and child fisherman (HI=l.3 and 6.1, respectively) are above 
EPA’s acceptable risk level of 1 .O. It should be noted that the exposure parameters used to calculate 
the CD1 for these receptors are very conservative. The IR value of 0.145 kg/meal, the RME for a 
70 kg adult, was used for the child since there is no site-specific information available concerning the 
fish consumption rate of young children. This HI value, while very conservative, is considered 
protective of young children, as well as adults, for adverse systemic health effects. 

6.6 Sources of Uncertainty 

Uncertainties may arise during the risk assessment process. This section presents site specific sources 
of uncertainty in the risk assessment: 

0 Analytical data 
l Exposure assessment 
0 Sampling strategy 
0 Toxicity assessment 
0 Compounds not qualitatively evaluated 
0 Results of CT calculations 

--_ 

6.6.1 Analytical Data 

The credibility of the BRA relies on the quality of the analytical data available to the risk assessor. 
Analytical data are limited by the precision and accuracy of the analytical method. In addition, the 
statistical methods used to compile and analyze data (mean concentration, standard deviation, and 
detection frequencies) are subject to uncertainty in the ability to evaluate data. In general, increasing 
the number of data points reduces the statistical uncertainty. 

Data validation serves to reduce some of the inherent uncertainty associated with analytical data by 
establishing the usability of the data to the risk assessor who may or may not choose to include the 
data point in risk estimation. Data can be qualified as “J” (estimated) for many reasons, including a 
slight exceedence of holding times, high or low surrogate recovery, or i&a-sample variability. Data 
qualified with “J” were retained for risk assessment. Organic data qualified with “B” (detected in 
blank) or “R” (rejected/unreliable) were not applied to risk analysis. Because the sampling and 
analytical program at Site 65 was comprehensive, dismissing data points qualified with “B” or “R” did 
not significantly increase uncertainty in the risk assessment. .h 
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6.6.2 Exposure Assessment 

when performing exposure assessments, uncertainties can arise from two main sources. First, the 
chemical concentration to which a receptor may be exposed must be estimated for every medium of 
interest. Second, uncertainties can arise in estimating contaminant intakes resulting from contact with 
a particular medium. 

Estimating the contaminant concentration in a given medium to which a human receptor may be 
exposed can be as simple as deriving the 95th percent upper confidence limit of the mean for a given 
data set. More complex methods for deriving contaminant concentration are necessary when exposure 
to COPCs in a given medium occurs subsequent to contaminant release from another medium, or 
when analytical data are not available to characterize the release. In this case, modeling is usually 
employed to estimate potential human exposure. 

Potential inhalation of fugitive dusts from affected soils is estimated by using USEPA’s Rapid 
Assessment ofExposure to Particulate Emissions from Surface Contamination (Cowherd et al., 1985). 
The Cowherd model employs the use of a site-specific PEF for wind erosion based on source area and 
vegetative cover. A conservative PEF estimate was derived for Site 65 by assuming that the entire 
area was not covered with vegetation and was unlimited in its erosion potential. 

Groundwater samples were analyzed for total (unfiltered) and dissolved (filtered) inorganic 
contaminants. These samples were obtained from wells which were constructed using USEPA Region 
IV monitoring well design specifications. Groundwater taken from monitoring wells cannot be 
considered representative of potable groundwater, or groundwater which is obtained from a domestic 
well at the tap. The use of total inorganic analytical results overestimates the potential human health 
risks associated with potable use scenarios. However, in order to produce the most conservative risk 
estimates, total organic results were used to calculate the potential intake associated with groundwater 
use. 

As stated previously, the shallow groundwater at Camp Lejeune is currently not used as a potable 
source. Receptors are only exposed to groundwater drawn from the deep zone. For this reason, 
exposure to shallow groundwater is not evaluated for current receptors. Groundwater exposure is 
.evaluated for future residents only, as there is a possibility that shallow groundwater may be tapped 
someday. 

To estimate receptor intake, certain assumptions must be made about exposure events, exposure 
durations and the corresponding assimilation of contaminants by the receptor. Exposure factors have 
been created from a range of values generated by studies conducted by the scientific community, and 
have been reviewed by the USEPA. Conservative assumption for daily intakes are employed 
throughout the BRA when values are not available; they are designed to produce low error, to protect 
human health and to yield reasonable clean-up goals. In all instances, the values, conservative 
scientific judgments and conservative assumptions used in the risk assessment concur with USEPA 
guidelines. 

6.6.3 Sampling Strategy 

As an environmental medium, soil is available for direct contact exposure, and it is often the main 
source of contamination released to other media. Soil sampling intervals should be appropriate for 
the exposure pathways and contaminant transport routes of concern. Surface soil exposure assessment 
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is based on samples collected from the shallowest depth, zero to one foot below the ground surface. 
Subsurface soil samples are necessary to generate data for exposure assessment when soil excavation 
is possible, or if leaching of chemicals to groundwater is likely. Subsurface soil samples are collected 
at depths greater than one foot below the ground surface. 

6.6.4 Toxicity Assessment 

In making quantitative estimates about the toxicity of varying chemical doses, uncertainties arise from 
two sources. First, existing data usually provide insufficient information about toxic exposure and 
subsequent effects. Human exposure data display inherent temporal variability and often lack 
adequate concentration estimates. Animal studies are often used to subsidize available human data. 
In the process of extrapolating animal results to humans; however, more uncertainties can arise. 
Second, in order to obtain visible toxic effects in experimental animals, high chemical doses are 
employed over short periods of time. Doses typical of human exposure; however, are much lower, 
relative to those doses administered to experimental animals. In order to apply animal test results to 
human exposure assessments, data must be adjusted to extrapolate from high dose effects to low dose 
effects. 

In extrapolating effects from animal receptors to human receptors, and from high doses to low doses, 
scientific judgment and conservative assumptions are employed. In selecting animal studies for use 
in dose response calculations, the following factors are considered: 

0 Studies are preferred in which the animal closely mimics human pharmacokinetics 

0 Studies are preferred in which dose intake most closely mimics intake route and - 
duration for humans 

0 Studies are preferred in which the most sensitive responses to the compound in 
question is demonstrated 

In order to evaluate compounds that cause threshold effects, (i.e., noncarcinogens) safety factors are 
taken into account when experimental results are extrapolated from animals to humans, and from high 
to low doses. Employing conservative assumptions yields quantitative toxicity indices that are not 
expected to underestimate potential toxic effects, but may overestimate these effects by some 
magnitude. 

6.6.5 Compounds Not Quantitatively Evaluated 

The following contaminants detected at Site 65 were not quantitatively evaluated in the BRA, as there 
is no toxicity information promulgated by the USEPA: 

0 lead. 

6.6.6 Results of CT Calculations 

There was an unacceptable HI calculated for the future residential child under the groundwater 
ingestion RME exposure scenario. CT exposure scenarios for the future residential child were then 
applied to all media and pathways and carcinogenic and noncarcinogenic risks were recalculated. 
Under the CT exposure scenarios, the total site Hl for the future residential child (0.66) was less than 
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the acceptable risk level of 1 .O. Specifically, the HI calculated for the groundwater ingestion pathway 
was 0.3. In addition, the total site ICR for the future residential child fell below USEPA’s acceptable 
risk range (1 .OE-06<ICR<l .OE-04). Therefore, it is unlikely that under a CT (or average) exposure 
scenario, adverse huma health effects would occur. The CD1 calculations for the CT exposure 
scenarios can be found in Appendix T. 

6.7 BRA Conclusions 

The BRA evaluates environmental media at Site 65, in terms of human health risk. Potential 
receptors at the site include future residential children and adults, current military personnel (trainees 
and recreational users), fisherman (adult and child), and future construction workers. Total site ICR 
and HI per receptor group are estimated by combining ICRs and HIS associated with specific exposure 
pathways. The following algorithms define total site risk: 

1. Future Residents (Children and Adults) 

a. Incidental ingestion of COPCs in surface soil + dermal contact with COPCs 
in surface soil + inhalation of COPCs in particulates 

b. Ingestion of COPCs in groundwater + dermal contact with COPCs in 
groundwater + inhalation of volatile COPCs 

C. Ingestion of COPCs in surface water + ingestion of COPCs in sediment + 
dermal contact with COPCs in surface water + dermal contact with COPCs 
in sediment 

2. Current Military Personnel - Trainees 

a. Incidental ingestion of COPCs in surface soil + dermal contact with COPCs 
in surface soil + inhalation of airborne COPCs 

b. Incidental ingestion of COPCs in subsurface soil + dermal contact with 
COPCs in subsurface soil + inhalation of airborne COPCs 

3. Military Personnel - Recreational User 

a. Incidental ingestion of COPCs in surface soil + dermal contact with COPCs 
in surface soil + inhalation of airborne COPCs 

4. Fisherman (Adult and Child) 

a. Ingestion of COPCs in surface water + ingestion of COPCs in sediment f 
dermal contact with COPCs in surface water + dermal contact with COPCs 
in sediment 

b. Ingestion of COPCs in fish tissue 

6-33 



5. Future Construction Worker - 

a. Incidental ingestion of COP0 subsurface soil + dermal contact with COPCs 
in subsurface soil + inhalation of airborne COPCs 

6.7.1 Total Site Risk 

The text below addresses total site risks by receptor group. Total site ICR and HI values are presented 
in Table 6-27. 

6.7.1.1 Future Residential Children 

Total ICR for future residential children, 3.7E-06, is within the USEPA acceptable cancer risk range. 
Total HI, 3.0, is above 1.0. This elevated HI value is primarily a result of iron detected in the 
groundwater. However, it should be noted that iron is still considered an essential nutrient. Also, 
toxicity criteria, which have not been finalized by the USEPA, have only recently been introduced for 
iron. Finally, as noted in Section 6.6.6, the CT exposure scenarios calculated for the future residential 
child showed no unacceptable risk. 

6.7.1.2 Future Residential Adults 

Total ICR for future residential adults at, 2.8E-06, is within the USEPA acceptable cancer risk range. 
Total HI, 0.25, is less than 1.0. It can then be concluded that COPCs in environmental media at 
Site 65 generate no health risks in excess of acceptabIe levels. 

6.7.1.3 Current Militarv Personnel - Trainee 

Total ICR for current military personnel involved in heavy equipment training activities near Site 65, 
7.3E-07, is below the USEPA acceptable risk range. Total HI, 0.2, is less than 1 .O. It can then be 
concluded that COPCs in environmental media at Site 65 generate no health risks in excess of 
acceptable levels. 

6.7.1.4 Current Militarv Personnel - Recreational User 

Total ICR for current military personnel involved in physical fitness/recreational activities through the 
use of Butler’s Way adjacent to Site 65,3.5E-07, is below the USEPA acceptable risk range. Total 
HI, less than 0.05, is well below the USEPA limit of 1 .O. It can then be concluded that COPCs in 
environmental media at Site 65 generate no health risks in excess of acceptable levels. 

6.7.1.5 Adult Fisherman 

There were no carcinogens selected as COPCs for surface water, sediment, or fish tissue. Therefore, 
a carcinogenic risk was not calculated for the adult fisherman. It can then be concluded that COPCs 
in environmental media at Site 65 generate no carcinogenic health risks in excess of acceptable levels. 

The total HI, 1.3, is above 1 .O. The elevated HI is primarily due to the presence of mercury in fish 
tissue (69% of the total fish tissue HI). It should be noted that the HQ for mercury (0.82) was less 
than 1 .O. In addition, several factors indicate that the presence of mercury is not site related. The 
mercury was detected only in the fish tissue. It was not detected in any other media sampled at _ 
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Site 65. The location of the ponds from the heavy equipment training area prevents them from being 
affected by surface run-off. Finally, Courthouse Bay Pond and Powerline Pond are stocked with fish. 
It can be concluded that there may be potential non-carcinogenic risks above the acceptable level from 
the ingestion of fish tissue, but that it is not related to Site 65. 

6.7.1.6 Child Fisherman 

There were no carcinogens selected as COPCs for surface water, sediment, or fish tissue. Therefore, 
a carcinogenic risk was not calculated for the child fisherman. It can then be concluded that COPCs 
in environmental media at Site 65 generate no carcinogenic health risks in excess of acceptable levels. 

The total HI, 6.1, is above 1 .O. The elevated HI is primarily due to the presence of mercury in fish 
tissue (69% of the total fish tissue HI). As stated previously in Section 6.5.1.4, the fish tissue 
ingestion HI calculated for the child fisherman is very conservative. In addition, several factors 
indicate that the presence of mercury is not site related. The mercury was detected only in the fish 
tissue. It was not detected in any other media sampled at Site 65. The location of the ponds from the 
heavy equipment training area prevents them from being affected by surface run-off. Finally, 
Courthouse Bay Pond and Powerline Pond are stocked with fish. It can be concluded that there may 
be potential non-carcinogenic risks above the acceptable level from the ingestion of fish tissue, but 
that it is not related to Site 65. 

6.7.1.7 Future Construction Workers 

Total ICR for future construction workers at Site 65, 1.3E-07, is less than 1 .OE-06; it is within the 
USEPA acceptable risk range. Total HI, 0.2, is less than 1 .O. It can then be concluded that COPCs 
in environmental media at Site 65 generate no health risks in excess of acceptable levels. Total site 
ICR and HI values are presented in Table 6-27. 
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TABLE 6-l 

! UMMARY OF 1 LANK CONTAMINANT RESULTS 
SITE 65 ENGINEER AREA DUMP 

REMEDIAI INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Medium 
Associated with Type of 

Maximum Blank with 
Concentration Maximum 

Detected in Detected 

~ Maximum 
Concentration 
Detected in 

Blank 
&id-u 

Concentration 
for 

ComparisorP 

Concentration 
for 

Comparison(z) 
Constituent 

Volatiles 

Blank Value (Aqueous -l&L) (Solid - @kg) 

1 ~~~eth~ne Chloride 

1 2-Butanone 

1 Toluene 

1J Soil Trip 10 10 

Soil Rinsate 930 930 93 

75 Soil Rinsate 70 70 

Soil Trip 40 40 45 

IJ Soil Field 10 330 
Soil Field 20 660 2J 

I Pesticide/PCBs 

4,4’-DDT 

I Inorganics 

Aluminum 

0.3 Soil I Rinsate I 1.5 I 49.5 

P 73.6 
2.7 

138 

16.1 

Iron 20.4 

Soil .Field 368 368 

Soil Field 13.5 13.5 

Soil Field 690 690 

Soil Field 80.5 80.5 

Soil Field 102 102 

Soil Field 101.5 101.5 

1J Groundwater Trip 10 NA 

I Copper 

ZiIlC 

I Volatiles 

Methylene Chloride 

Acetone 

1 ,2-Dichloroethane 

Semivolatiles 

Di-n-butylphthalate 

Bis(2-ethylhexyl)phthalate 

Inorganics 

Aluminum 

t 
Groundwater 1 Field ! 120 ! NA 12 

2J Groundwater Trip 20 NA 

Groundwater Field 10 NA 

Groundwater Field 20 NA 

1J 

25 

73.6 

2.7 

138 

16.1 

20.4 

20.3 

Groundwater I Field I 368 I NA 
1 Barium Groundwater Field 15 NA 

Groundwater Field 2,990 NA 1 Calcium 

Copper 

Iron 
zinc 

Groundwater Field 80.5 NA 
Groundwater Field 102 NA 

Groundwater Field 140 NA 



TABLE 6-l (Co kinued) 

SUMMARY OF BLANK CON 
SITE 65 - ENGINEER 

REMEDIAL INVESTIGP 
MCB, CAMP LEJEUNE, N 

Constituent 

Volatiles 

Methylene Chloride 

Acetone 

1,2-Dichloroethane 

Toluene 

Inorganics 

Aluminum 

Calcium 

Magnesium 

Sodium 

Medium 
Maximum Associated with 

Concentration Maximum 
Detected in Concentration 

Blank Detected in 
(Pg/L) milk 

Surface Water/ 
10 Sediment 

Surface Water/ 
44 Sediment 

Surface Water/ 
25 Sediment 

Surface Water/ 
4J Sediment 

Surface Water/ 
65.2 Sediment 

Surface Water/ 
598 Sediment 

Surface Water/ 
120 Sediment 

Surface Water/ 
290 Sediment 

‘AMINANT RESULTS 
AREA DUMP 
TION, CTO-0312 
1RTH CAROLINA 

Type of 
Blank with 
MaXillItmI 
Detected 

Concentration 
for 

Comparison(‘) 

Concentration 
for 

Comparison(*) 
Value (Aqueous -pg/L) (Solid - &kg) 

TriD 1 10 I 10 

Rinsate 1 440 1 440 

Trip 10 10 

Trip 40 40 

Rinsate 326 326 

Rinsate 2,990 2,990 

Notes: 

(1) Concentration is five or ten times (for common laboratory blank contaminants) the maximum detected 
concentration in a blank. 

(2) Concentration is five or ten times the maximum detected concentration in a blank; converted to @kg. 
(3) Semivolatile blank concentrations are multiplied by 33 or 66 to account for matrix difference. 

.- 

NA - Not applicable 



TABLE 6-2 

ORGANIC DATA SUMMARY - SURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 
Volatiles 

Methylene Chloride 
Acetone 
Trichloroethene 

Toluene 
Ethylbenzene 
Xylenes (Total) 
Semivolatiles 

Acenaphtbene 
2,4-Dinitrophenol 
Dibenzofuran 
Fluorene 

Region III Comprison to 
Contaminant Range/Frequency Criteria Criteria 

Range of Positive Residential Positive Detects 
Detections No. of Positive Detects/ COC Value Above Residential 

w&9 No. of Samples <P&g) COC Value 

2J-2J 2113 85,000 0 
1OJ l/13 780,000 0 
IJ l/13 58,000 0 

15-25 3113 1,600,OOO 0 
1J l/13 780,000 0 

3J-5J 2113 16,000,OOO 0 

1305 l/13 470,000 0 
15OJ l/13 16,000 0 
585 l/13 31,000 0 
1OOJ l/13 3 10,000 0 

Notes: 

Shaded areas indicate contaminant selected as a risk-based COPC. 
J - Estimated value 
N - Indicates presumptive evidence of a compound. 
‘*%JSEPA Region III COC value for pyrene used as a surrogate. 



TABLE 6-3 

INORGANIC DATA SUMMARY - SURFACE SOIL 
SITE 65 - ENGINEER DUMP AREA 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Inorganic 

Ahlmitlum 
Barium 
Calcium+ 
Chromium 
Copper 

Lead 
Magnesium+ 
Manganese 
Nickel 
Potassium+ 
Sodium+ 

Vanadium 
zinc 

Range/Frequency Comparison to Criteria 

Twice the No. of Times 
Average Base Exceeded 

Specific Twice the Positive 
Range of Positive Background(‘) Average Residential Detects Above 

Detections No. of Positive Detects/ Concentration Background COC Value Residential 
WW No. of Samples bg/kg) Concentration bwW COC Value 

656 - 5,040 13113 5,940.594 0 7,800 0 
2.7 - 36.3 13113 17.36 3 550 0 

79.3 - 3,460 13/13 1,396.788 1 NE NA 
2.3 -8.6 11/13 6.693 2 39 0 

2.5 - 55.6 9113 7.2 6 290 0 
509 - 16,400 13113 3,755.063 2 2,300 3 

2 - 1785 13113 23.749 4 400’2’ 0 
28.5 - 187 13113 205.75 1 0 NE NA 
2.9 i 1635 13113 18.497 5 180 0 
4.6 - 5.7 2113 3.434 2 160 0 

248 l/l3 199.610 1 NE NA 
51.3 - 56.3 2113 59.298 0 NE NA 

2.3 l/13 0.899 1 0.63”) 1 

2.8 - 12 9113 11.628 1 55 0 

3.7 - 377J 1 l/13 13.880 6 2,300 0 

Notes: 

Shaded areas indicate contaminant selected as a risk-based COPC. 
+ = Essential Nutrient 
NE = Not Established 
NA = Not Applicable 
(‘) Soil background concentrations are based on reference background soil samples collected from MCB Camp Lejeune investigations. 
(‘) Action Level for residential soils (USEPA, 1994). 
(3) Value for thallium carbonate used as a surrogate. 
J = Estimated Value 



TABLE 6-4 

:.: .:.. 
jr;: 

.:.: 
i:!: 
. . . . 

ORGANIC DATA SUMMARY - SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 
Volatiles 

Acetone 
Carbon Disulfide 
2-Butanone 

Trichloroethene 
Toluene 

Xylenes (Total) 
Semivolatiles 

Naphthalene 

Contaminant Range/Frequency 
Range of Positive No. of Positive 

Detections Detects/ 
hk) No. of Samples 

75 - 380 13119 
25 I/19 

2J-29 3119 
2J l/19 
IJ l/19 

15-35 5/19 

Region III Comparison to 
Criteria Criteria 

Residential Positive Detects 
COC Value Above Residential 

hdk) COC Value 

780,000 0 
780,000 0 

4,700,000 0 
58,000 0 

1,600,OOO 0 
16,000,OOO 0 

I 55J I 

2-iethymaphthalene 
Acenaphthene 
Fluorene 
Dibenzofuran 

Phenanthrene 
Anthracene 
Carbazole 

Di-n-butylphthalate 

l/19 

605 l/19 310,000 3 10,000 
945 - 973 2119 470,000 

1lOJ l/l9 3 10,000 
42J - -,--- 

15OJ - 1,200 2119 230,000(‘) 
2905 l/19 2,300,OOO 
120J l/19 32,000 

16OJ - 340J 8119 780.000 

0 
0 

0 
0 

I l/19 I 3 1 .QQQ I 0 

0 

0 

I 0 

Fluoranthene 2305 - 1,900 I 2119 1 310,000 1 0 
Pyrene 1903 - 1,400 2119 1 230,000 1 0 
,. ~~~~~~~ . . . . . . . . . . . . . . . . . .,............. .,.,............~.~..,.....,...,..~,.,.,. .,...,.,_.,.,. 1 OOJ - 900 I 

I 2/l 9 I I 880 --- I I 

Chrysene I 

I 

1 IOJ - 800 I 2/19 I 88.000 I 0 
bis(2-Ethylhexyl)phthalate 37J - 370 1509 46,000 0 

965-710 2119 880 0 Benzo(b)fluoranthene 
BenzoOfluoranthene 1105-620 I 2119 I 8,800 I 0 

~~~ 69J - 680 2/19 88 1 

Ideno( 1,2,3-cd)pyrene 4805 l/19 880 0 

Benzo(g,h,i)perylene 675 - 3605 l/19 230,000 0 
Pesticide/PCBs 

Endosulfan I 3.1NJ l/19 47,000 0 

4,4’-DDE 4.6 - 455 8/19 1,900 0 

4,4’-DDD 4.4J - 340J 8119 2,700 0 
4,4’-DDT 9.6 - 40 4/19 1,900 0 
Endrin Aldehyde 9.45 l/19 2,300 0 
alpha-Chlordane 8.35 l/l9 490 0 

gamma-Chlordane 35 - 7.55 3119 490 0 

Notes: 

Shaded areas indicate contaminant selected as a risk-based COPC. 
J = Estimated value 
N = Indicates presumptive evidence of a compound 
(*) USEPA Region III COC value for pyrene used as a surrogate. 



TABLE 6-5 

INORGANIC DATA SUMMARY - SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

l~~~~~~~~~~,~,~.~ :::: . . . . . . . . . . . .,.,... . . . . . f..$ ,.,. .,... . . . . . . : :. 4.8 - 243 3/19 3.714 3 160 1 

Potassium+ 253 - 453 4119 347.236 1 NE NA 

Selenium 1.5 l/19 0.801 1 39 0 

Silver 4.2 l/19 0.866 1 39 0 

Sodium+ 50.8 - 130 5119 52.676 4 NE NA 

~~~~~~~~~~~ ...A . . . . . . . . . . . . . . ..A.. ;. 4.2 l/19 0.955 1 0.63”’ 1 . _, 
Vanadium 3.1 - 27.2 15/19 13.454 1 55 0 

ZillC 2.5J - 764 16119 6.662 12 2,300 0 

Notes: 

Shaded areas indicate contaminant selected as a risk-based COPC. 
(‘) Soil background concentrations are based on reference background soil 

samples collected from MCB Camp Lejeune investigations. 
(‘) Action Level for residential soils (USEPA, 1994). 
(3) Value for thallium carbonate used as a surrogate. 
+ = Essential Nutrient 

NE = Not Established 
NA = Not Applicable 
J = Estimated Value 



TABLE 6-6 

GROUNDWATER DATA SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Groundwater Criteria Frequency/Range Comparison to Criteria 

Federal Health No. of Detects 

Region III Advisories(3) No. of No. of No. of Above Health 

I I I 
MCL”’ NCWQS”’ I I”“lV”Y - _ __. -” -.p I ” -- 

Contaminant WJ-,) (l&L) cJg/L) Child Adult No. of Samples NCWQS MCL AboveCOC Child Adui 

Volatiles 
Methylene Chloride 5 NE 4.1 NE NE 6/l 1 15-25 0 NA 0 NA NA 

Acetone 700 NE 370 NE NE 701 5J - 7J 0 NA 0 NA NA 
~NENE----~---- 

..,,,.,..._.,.,..........: .I..... .A.... 2.1 NE NE l/11 5J NA NA 1 NA NA 

1,2-Dichloroethane 0.38 5 0.12 700 2,600 8/l 1 2.J - 25 8 0 8 0 0 

2-Butanone NE NE 190 NE NE 3/l 1 1J - 1J NA NA 0 NA NA 

Semivolatiles 
Naphthalene 210 NE 150 400 1,000 l/11 3J 0 NA 0 0 0 

Di-n-butylphthalate 700 NE 370 NE NE 3/l 1 2J - 65 0 NA 0 NA NA 

bis(2-Ethylhexyl)phthalate 3.0 6.0 4.8 NE NE 5/11 15-65 2 0 1 NA NA 

Inorganics 
Aluminum NE 50/200(4) 3,700 NE NE 7/11 40.3 - 421 613 NA 0 NA NA 

Barium 2,000 2,000 260 NE NE lO/ll 17.9 - 151 0 0 0 NA NA 

Calcium NE NE NE NE NE 1 III 1 2,700 - 146,000 NA NA NA NA NA 

Chromium 50 100 18 200 800 2/11 10 - 10.2 0 0 0 0 0 

Cobalt NE 220 NE NE 4/11 20.1 - 52.4 NA NA 0 NA NA 

~~- . 300 +$iF---------- 1,100 NE NE 1001 41.9 - 6,580 5 5 4 NA NA 

Lead 15 15”’ NE NE NE l/11 3.4 0 0 NA NA NA 

Magnesium NE NE NE NE NE ll/ll 1,200 - 16,200 NA NA NA NA NA 

NE 1 NE 1 1101 I 3- 186 I 6 I 6 I 4 1 NA NA 
Nickel 100 100 73 500 1 1,700 1 2/l 1 1 53.1 -59.6 1 0 I 0 I 0 I 0 0 

Potassium NE NE NE NEINEI lO/ll 1 1,200 - 7,940 I NA 1 NA 1 NA 1 NA NA 

Sndium NE NE NE IA NA NE 1 NE 1 1101 1 5,620 - 16,400 1 NA 1 NA 1 NA 1 1 
3,000 1 10,000 I 10/l 1 1 11-58.9 1 0 I 0 I 0 I 0 I 0 I 

-___ -... 
I 

Zinc 1 2,100 I 5,000(4) I 1,100 I 

Notes: 

Shaded areas indicate contaminant selected as a risk-based COPC. 
~1 NCWQS = North Carolina Water Quality Standards for Groundwater. 
(‘) MCL = Safe Drinking Water Act Maximum Contaminant Level 
t3) Longer Term Health Advisories for a 10 kg Child and 70 kg Adult. 
c4) SMCL = Secondary Maximum Contaminant Level. 
(9 4ction Level. 
. bsential Nutrient 

NE = Not Established 
NA = Not Applicable 
J = Estimated value 



TABLE 6-7 

SURFACE WATER DATA SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Surface Water Criteria 
Federal Health 

AWQCs”) 

Comparison to Criteria 

Q43~) Contaminant Frequency/Range Positive Positive Detects Above AWQC 
No. of Positive Detects 

NCWQS”’ Water & Organisms Detects/ Contaminant Range Above Water & Organisms 
Contaminant (N&) Organisms Only No. of Samples km NCWQS Organisms Only 

Volatiles 
Acetone NE NE NE l/2 5J NA NA NA 
1 ,ZDichloroethane NE 0.38 99 212 lJ- 1J NA 2 0 
Inorganics ‘“.‘“.‘.‘“‘““;““:‘” ,...,.,.,.,L. . . . . . . ..r.~..~.~..........::;:~ ~~~~~~~~ -: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...’ . . NE NE 112 25,800 NA NA NA .,.,.,.,. .,. ~~~~~~~ NE 

.:...i ,....,,,,......,,,........: ,,,,..........: . . . . . ...’ . 1,000 NE 212 36.7 - 69.3 NA 0 NA 
Calcium+ NE NE 212 12,000 - 26,800 NA NA NA 
Chromium 50 3,400(3) l/2 27.6 0 0 0 

~~~~~~~~~~~~~~~~~ 7 1,300”) NE l/2 41.1 1 0 NA 
~~~~~~~~~~~~ 
.,....., _, ._: _....................,.,... x,, ::: _,.... ,., ..,:.. ..,.,.,............ ..A.,.. 1,000 NE NE 212 348 - 7,890 1 NA NA 
~~~~~~~,~,~~~~~,~~~~ 2.5 
. . . . . i . . . . . . . ‘...‘A ‘.Z...f . . . . NE NE l/2 45.8 1 NA NA 
Magnesium+ NE NE NE 212 2,060 - 2,520 NA NA NA 

,,.,......L...,_... 8 ,.../_...,.(.,.,. :.:.~.:.:.:.:.~.~:.:.:.:::.:.:.:.:.:.:.:.:.:.:.:.:.:::.:.:.:.:.:.:.:.:.: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ NE NE 100 212 57.3 - 88.4 NA NA 0 
Potassium+ NE NE NE II2 2,970 NA NA NA 
Sodium+ NE NE NE 212 3,330 - 6,320 NA NA NA 

~~~~~~~~~~~~~ pJE 
,:.:.:v . . . . . . . . . . . . . . . . . . . .A ,.. : : NE NE l/2 26.2 NA NA NA 
~~~~~~~~~~ 50 NE NE 212 33.6 - 144 1 NA NA 

Notes: 

Shaded areas indicate contaminant selected as a risk-based COPC. 
(l) NCWQS = North Carolina Water Quality Standards for Surface Water, surface water classification C. 
(*) AWQC = Ambient Water Quality Standard. 
13) Recalculated values using IRIS, as of 9190. 
+ = Essential Nutrient 
NE = Not Established 
NA = Not Applicable 
J = Estimated value 



TABLE 6-8 

SEDIMENT DATA SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Notes: 

Shaded areas indicate contaminant seleceted as a risk-based COPC. 
ER-L = Effects Range-Low 
ER-M = Effects Range-Medium 
(‘) Action level for soils (USEPA, 1994). 
f = Essential Nutrient 
NA = Not Applicable 
NE = Not Established 
J = Estimated value 
N = Indicates presumptive evidence of a compound 



TABLE 6-9 

FISH TISSUE”’ DATA SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 

Volatiles @g/kg) 

Acetone 

Pesticide/PCBs @g/kg) 

4,4’-DDD 

Inorganics (mgkg) 

Aluminum 

Barium 

Calcium+ ! 385J - 2,lOOJ ! 414 ! NE ! NA 1 

Region III Comprison to 
Contaminant Frequency/Range Criteria Criteria 

Positive Detects 
Range of Positive No. of Positive Detects/ Fish COC Above Fish 

Detections No. of Samples Value COC Value 

5,600J - 7,900J 214 14,000 0 

5.7J l/4 13 0 

0.99 II4 140 0 

I 0.215 I 114 I 9.5 1 0 

Copper 0.46 - 0.49 214 5 0 

Magnesium+ 290J - 299J 414 NE NA 

Manganese 0.092J - 0.455 414 0.68 0 

0.051J - 0.35 4/4 0.014 4 

Potassium+ 2,700J - 3,540J 414 NE NA 
Selenium 0.14 - 0.22 414 0.68 0 

.- 

Sodium+ I 441- 869 414 NE NA 
~~-~. 0.11 - 0.11 314 0.01 lo) NA 

zinc I 5.8J - 8.45 414 41 0 

Notes: 

(‘)Fillet (or edible) portion of fish tissue was analyzed for human health BRA. 
(‘1 Value for thallium carbonate used as a surrogate. 
Shading indicates contaminant selected as a risk-based COPC. 
NA = Not Applicable 
NE = Not Established 
+ = Essential Nutrient 
J = Estimated value 



TABLE 6-10 

SUMMARY OF COPCs IN EWONMENTAL MEDIA OF CONCERN 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Fluorene l l 

Phenanthrene 0 0 

Anthracene 0 0 

Carbazole 0 0 

1 Di-n-butylphthalate I l I I l I I l I I I I.1 I I I 

Fluoranthene 0 0 

Pyrene 0 0 

Benzo(a)pyrene l x . x 

Ideno( 1,2,3-cd)pyrene l l 

Dibenzo(a,h)anthracene a X I 
Benzo(g,h,i)perylene 0 l 

1 Pesticide/PCBs I 

beta-BHC 

Heptachlor Epoxide 

Endosulfan I ’ 

0 

l 

0 



TABLE 6-10 (Continued) 

SUMMARY OF COPCs IN ENVIRONMENTAL MEDIA OF CONCERN 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Surface Subsurface I I I Surface Subsurface 
Soil Soil Groundwater Surface Water Sediment Fish Tissue 

l 0 l 

l 

0 0 l 0 

Contaminant 
4,4’-DDE 

Endosulfan II 

4,4’-DDD 

Cobalt ! I 0 0 ! ! l 
! ! I 

Copper 

Iron 

’ 0 0 X I l x 0 0 

l x . x l x l l X 

Lead l l x . l x . 

Magnesium l l l l l l 

Manganese l x 0 X l X l X l l 

Mercury 0 X 
Nickel l l x l 

Potassium l l l l l l 

Selenium l 0 

Silver l 

Sodium l l 0 l l l 

Thallium l x l x l X 

Vanadium l l l X l 

Zinc l l l l x l l 

Notes: 

l = Detected iu media; compared to relevant criteria and standards. 
X = Selected as a COPC for human health risk assessment. 



TABLE 6-11 

:- 

MATRIX OF P ITENTIAL HUMAN EXPOSURE 
SITE 65 ENGINEER AREA DUMP 

REMEDIAI INVESTIGATION, CTO-0312 
MCB, CAMP ;EJJZUNE, NORTH CAROLINA 

Exposure Medium/ 
Exposure Route 

Current 
Military 

Personnel 

Soil 

Incidental Ingestion M 

Dermal Contact 

Subsurface Soil 

Incidental Ingestion 

Dermal Contact 

Groundwater 

Ingestion 

Dermal Contact 

Surface Water 

Ingestion 

Dermal Contact 

Sediment 

Incidental Ingestion 

Dermal Contact 

Fish Tissue 
Incidental Ingestion 

Air 

Inhalation of Vapor 
Phase Chemicals 

Indoor 

Inhalation of Particulates 
Outdoor 

M 

M 

M 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

M 

/ Future 
Current Military Construction 

Future 
Residential 

1 Recreational User Worker Population 

I 

A NA A,C NA 

A NA A,C NA 

NA W NA NA 

NA W NA NA 

NA NA A,C NA 

NA NA A,C NA 

NA NA &C A, C L 
NA NA AS A, C 

NA NA &C A,C 

NA NA A.C A. C 

NA NA NA A C 

NA NA &C NA 

A W A,C NA 

Notes: 
A = Exposure - adults 
C = Exposure - children 
M = Military exposure during training 
W = Construction duration exposure 
NA = Not applicable to receptor group 



TABLE 6-12 

EXPOSURE ASSESSMENT SUMMARY 
INCIDENTAL INGESTION OF SOIL CONTAMINANTS 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Future Residential Child and Adult, Current Military Personnel - Trainee and Recreational User, 
Future Construction Worker 

Input 
Parameter Description Value(*) Reference 

C Exposure Concentration 95% UCL’Q @x3&3) USEPA, 1992b 

IR Ingestion Rate Child 200 mg/day USEPA, 1989a 
(100 mg/day) USEPA, 199la 

Adult 100 mg/day 
Military Personnel 100 mg/day 
Construction Worker 480 mglday 

CF Conversion Factor IE-6 kg/mg USEPA, 1989a 

Fi Fraction Ingested from 100% Conservative 
Contaminated Source Professional Judgement 

EF Exposure Frequency Child 350 days/yr USEPA, 1989a 
(234 days&r) USEPA, 199la 

Adult 350 dayslyr Site specific professional 
Military Personnel judgement (5 days/week 

Trainee 260 dayslyr x 52 weeks/year) 
Recreational User 260 dayslyr 

Construction Worker 90 dayslyr 

ED Exposure Duration Child 6 years USEPA, 1991a 
Adult 24 years USEPA, 1989a 
Military Personnel 4 years 
Construction Worker 1 year 

BW Body Weight Child l5kg USEPA, 1989a 
Adult 70 kg 
Military Personnel 70 kg 
Construction Worker 70 kg 

AT, Averaging Time All 25,550 days USEPA, 1989a 
Carcinogen 

AT,, Averaging Time 
Noncarcinogen 

Child 2,190 days 
Adult 8,760 days 
Military Personnel 1,460 days 
Construction Worker 365 days 

USEPA, 1989a 

Note: 

(‘) Values in parentheses represent CT exposure assumptions. 
@) Maximum detected soil concentrations will be used in situations where the 95% UCL exceeds the maximum. 



TABLE 6-13 

EXPOSURE ASSESSMENT SUMMARY 
DERMAL CONTACT WITH SOIL CONTAMINANTS 

SITE 65 - ENGINEER ARJ.%A DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Future Residential Child and Adult, Current Military Personnel - Trainee and Recreational User, 
Future Construction Worker 

Input 
+trameter Description Value(‘) Reference 

C Exposure Concentration 95% UCL”’ (wk) USEPA, 1992b 

CF Conversion Factor 1 E-6 kg/mg USEPA, 1989a 

SA Exposed Surface Area of Child 2,300 cm2 USEPA, 1992a 
Skin Available for (1,745 cm’) Reasonable worst case: 
Contact Adult 5,800 cm2 individual skin area limited 

Military Personnel to head, hands, forearms, 
Trainee”) 4,300 cm2 lower legs 
Recreational User 5,800 cm2 

Construction WorkerC3) 4,300 cm2 

AF Soil-to-Skin Adherence 1 .O mg/cm2 USEPA, 1991b 
Factor (0.2 mg/cm”) 

ABS Fraction Absorped Organics 1 .O% USEPA, 1991b 
(unitless) Inorganics 0.1% 

EF Exposure Frequency Child 350 days&r USEPA, 1989a 
(234 days&r) 

Adult 350 days&r 
Military Personnel USEPA, 199 1 a 

Trainee 260 days&r 
Recreational User 260 days&r 

Construction Worker 90 days&r 

ED Exposure Duration Child 6 years 
Adult 24 years USEPA, 1989a 
Military Personnel 4 years 
Construction Worker 1 year USEPA, 1991a 

BW Body Weight Child 15 kg USEPA, 1989a 
Adult 70 kg 
Military Personnel 70 kg 
Construction Worker 70 kg 

AT, Averaging Time All 25,550 days USEPA, 1989a 
Carcinogen 



TABLE 6-13 (Continued) 

EXPOSURE ASSESSMENT SUMMARY 
DERMAL CONTACT WITH SOIL CONTAMINANTS 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Future Residential Child and Adult, Current Military Personnel - Trainee and Recreational User, 
Future Construction Worker 

Input 
Parameter Description Value”) Reference 

Averaging Time 
Noncarcinogen 

Child 
Adult 
Military Personnel 
Construction Worker 

2,190 days 
8,760 days 
1,460 days 
365 days 

USEPA, 1989a 

Notes: 

(‘I Values in parentheses represent CT exposure assumptions. 
(‘)Maximum detected soil concentrations will be used in situations were the 95% UCL exceeds the maximum. 
(3) Exposed surface area limited to head, hands, and arms. 



TABLE 6-14 

EXPOSURE ASSESSMENT SUMMARY 
INHALATION OF FUGITIVE PARTICULATES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Future Residential Child and Adult, Current Military Personnel - Trainee and Recreational User, 
Future Construction Worker 

Input 
Parameter Description Value(‘) Reference 

C Exposure Concentration 95% UCL”) bdkd USEPA, 1992b 

EF Exposure Frequency Child 350 days/yr USEPA, 1989a 
(234 days&r) 

Adult 350 dayslyr Site specific professional 
Military Personnel judgement (5 days/week x 

Trainee 260 dayslyr 52 weeks) 
Recreational User 260 days&r 

Construction Worker 90 days/yr 

ED Exposure Duration Child 6 years USEPA, 1991a 
Adult 24 years 
Military Personnel 4 years 
Construction Worker 1 year 

IR Inhalation Rate Child 15m3 USEPA, 1991a 
Adult 20 m3 USEPA, 1989b 
Military Personnel 20 m3 
Construction Worker 20 m3 

BW Body Weight Child 15kg USEPA, 1989a 
Adult 70 kg 
Military Personnel 70 kg 
Construction Worker 70 kg 

AT, Averaging Time All 25,550 days USEPA, 1989a 
Carcinogen 

AL Averaging Time Child 2,190 days USEPA, 1989a 
Noncarcinogens Adult 8,760 days 

Military Personnel 1,460 days 
Construction Worker 365 days 

PEF Site-Specific Particulate 4.63E+O9 m3/kg USEPA, 1989b 
Emission Factor 

Note: 

(‘) Values in parentheses represent CT exposure assumptions. 
(‘I Maximum detected soil concentrations will be used in situations where the 95% UCL exceeds the maximum. 



TABLE 6-15 

EXPOSURE ASSESSMENT SUMMARY 
INGESTION OF GROUNDWATER CONTAMINANTS 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

_- 

Future Residential Child and Adult 

Input 
Parameter Description Value(‘) 

C Exposure Concentration 95% UCL@ (m&J4 

IR Ingestion Rate Child 1 L/day 
Adult 2 L/day 

EF Exposure Frequency Child 3 50 daysiyr 
(234 dayslyr) 

Adult 350 days/yr 

ED Exposure Duration Child 6years 
Adult 30years 

BW Body Weight Child 15 kg 
Adult 70 kg 

AT, Averaging Time All 25,550 days 
Carcinogen 

AL Averaging Time Child 2,190 days 
Noncarcinogen Adult 10,950 days 

Note: 

Reference 

USEPA, 1992b 

USEPA, 1991a 
USEPA, 1989a 

USEPA, 1989a 

USEPA, 199la 

USEPA, 1989a 

USEPA, 1989a 

USEPA, 1989a 

(‘) Values in parentheses represent CT exposure assumptions. 
c2) Maximum detected aqueous concentrations will be used in situations where the 95% UCL exceeds the 

maximum. 



TABLE 6-16 

EXPOSURE ASSESSMENT SUMMARY 
DERMAL CONTACT WITH GROUNDWATER CONTAMINANTS 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Future Residential Child and Adult 

Input 
Parameter Description Value(‘) Reference 

C Exposure Concentration 95% ucL(*) (wU USEPA, 1992b 

SA Exposed Surface Area of Child 10,000 cm* USEPA, 1992a 
Skin Available for (6,978 cm”) 
Contact Adult 23,000 cm* 

PC Permeability Constant Chemical Specific USEPA, 1992a 

ET Exposure Time All 0.25 hrfday USEPA, 1992a 

EF Exposure Frequency Child 350 days&r USEPA, 1991a 
(234 days&r) 

Adult 350 days&r 

ED Exposure Duration Child 6 years USEPA, 1989a 
Adult 30 years 

CF Conversion Factor 1 L/1000 cm3 USEPA, 1989a 

BW Body Weight Child 15kg USEPA, 1989a 
Adult 70 kg 

AT, Averaging Time All 25,550 days USEPA, 1989a 
Carcinogen 

AT,, 

Note: 

Averaging Time Child 
Noncarcinogen Adult 

2,190 days USEPA, 1989a 
10,950 days 

(‘) 
(‘) 

Values in parentheses represent CT exposure assumptions. 
Maximum detected aqueous concentrations will be used in situations where the 95% UCL exceeds the 
maximum. 



TABLE 6-17 

EXPOSURE ASSESSMENT SUMMARY 
INHALATION OF GROUNDWATER VOLATILE CONTAMINANTS 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Future Residential Child and Adult 

Input 
Parameter Description Value(‘) Reference 

c Exposure Concentration 95% UCL” (mg/m’) USEPA, 1992b 

IR Inhalation Rate Child 0.6 m3/hr USEPA, 1989a 
Adult 0.6 m3ihr 

ET Exposure Time All 0.25 hrlday USEPA, 1992a 

EF Exposure Frequency All 350 daylyr USEPA, 1989a 
(234 days&r) 

ED 

BW 

AT, 

Exposure Duration 

Body Weight 

Averaging Time 
Carcinogen 

Child 
Adult 

Child 
Adult 

All 

6 years USEPA, 1989a 
30 years 

15kg USEPA, 1989a 
70 kg 

25,550 days USEPA, 1989a 

AT,,, Averaging Time Child 
Noncarcinogens Adult 

2,190 days USEPA, 1989a 
10,950 days 

Note: 

(I) Values in parentheses represent CT exposure assumptions. 
(‘) Maximum detected concentrations will be used in situations where the 95% UCL exceeds the 

maximum. 



TABLE 6-18 

EXPOSURE ASSESSMENT SUMMARY 
INGESTION OF SURFACE WATER 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Future Residential Child and Adult, Fisherman - Adult and Child 

Input Parameter Description Value Reference 

C Exposure Concentration 95% UCL(” bg/L) USEPA, 1992b 

IR Ingestion Rate Child 0.05 L/hr USEPA, 1989a 
Adult 0.05 L/hr 

ET Exposure Time Child 2.6 hrlday USEPA, 1992a 
Adult 2.6 hrfday 

EF Exposure Frequency Child 48 events/yr Site-Specific Professional 
Adult 48 eventslyr Judgement 

(8 days/month x 6 months/year) 

ED Exposure Duration Child 6 years USEPA, 1989a 
Adult 30 years 

BW Body Weight Child 15kg USEPA, 1989a 
Adult 70 kg 

AT, Averaging Time Carcinogen All 25,550 days USEPA, 1989a 

AL Averaging Time Child 2,190 days USEPA, 1989a 
Noncarcinogens Adult 10,950 days 

Note: 

(‘)Maximum detected aqueous concentrations will be used in situations where the 95% UCL exceeds the maximum. 



TABLE 6-19 

EXPOSURE ASSESSMENT SUMMARY 
DERMAL CONTACT WITH SURFACE WATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Future ResidentiaI Child and Adult, Fisherman - Adult and Child 

Input 
Parameter Description Value”) Reference 

C Exposure Concentration 95% UCL@ (mk% USEPA, 1992b 

SA Exposed Surface Area of Child 2,100 cm2 USEPA, 1992a 
Skin Available for Contact (1,745 cm’) Individual skin area limited to 

Adult 8,300 cm2 hands, forearms, lower 
extremities 

ET Exposure Time 

EF Exposure Frequency 

Child 
Adult 

Child 
Adult 

2.6 hrfday USEPA, 1992a 
2.6 hrlday 

48 days& Site-Specific Professional 
48 days&r Judgement 

(8 days/month x 6 months/year) 

ED 

CF 

Exposure Duration 

Volumetric Conversion 
Factor for Water 

Child 
Adult 

1 L/1000 cm3 

6 years 

30 years 

USEPA, 1989a 

USEPA, 1989a 

BW 

AK 

Body Weight 

Averaging Time 
Carcinogen 

Child 
Adult 

All 

15kg USEPA, 1989a 
70 kg 

25,550 days USEPA, 1989a 

A-L, 

PC 

Averaging Time 
Noncarcinogen 

Permeability Constant 

Child 
Adult 

Chemical-Specific 

2,190 days USEPA, 1989a 
10,950 days 

USEPA, 1992a 

.-.“_ 

Note: 

:I) Values in parentheses represent CT exposure assumptions. 
!2) Maximum detected aqueous concentrations wiIl be used in situations where the 95% UCL exceeds the maximum. 

, --., 



TABLE 6-20 

EXPOSURE ASSESSMENT SUMMARY 
INGESTION OF SEDIMENT 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Future Residential Child and Adult, Fisherman - Adult and Child 1 
Reference 

USEPA, 1992b 

Site-Specific Professional 
Judgement 
(8 days/month x 6 months/year) 

Input 
Parameter Description Value(‘) 

c Exposure Concentration 95% ucL(*) Wfk) 

IR Sediment Ingestion Rate Child 200 mglday USEPA, 1989a 
(100 mg/day) 

Adult 100 mg/day 

EF Exposure Frequency Child 48 daysfyr 
Adult 48 days&r 

ED Exposure Duration Child 6 years USEPA, 1989a 
Adult 30 years 

BW Body Weight Child 15kg USEPA, 1989a 
Adult 70 kg 

AT, Averaging Time All 25,550 days USEPA, 1989a 
Carcinogen 

AT,, Averaging Time Child 2,190 days USEPA, 1989a 
Noncarcinogen Adult 10,950 days 

CF Conversion Factor lE-06 kg/mg USEPA, 1989a 

Notes: 

(I) Values in parentheses represent CT exposure assumptions. 
(*) Maximum detected sediment concentrations will be used in situations where the 95% UCL exceeds the 

maximum. 
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TABLE 6-21 

EXPOSURE ASSESSMENT SUMMARY 
DERMAL CONTACT WITH SEDIMENT 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Future Residential Child and Adult, Fisherman - Adult and Child I 

Input 
Parameter Description 

C I Exposure Concentration 

SA Surface Area of Skin 
Available for Contact 

AF 

I 

Sediment Adherence Factor 

ABS 

I 

Absorption Factor 
(dimensionless) 

EF Exposure Frequency 

ED 
I 

Exposure Duration 

BW 
I 

Body Weight 

AT, I Averaging Time Carcinogen 

AL Averaging Time 
Noncarcinogen 

CF 
I 

Conversion Factor 

Note: 

Reference 

95% UCLQ) h&9 I USEPA, 1992b 

Child 

Adult 

2,100 cm’ USEPA, 1992a 
(1,745 cm”) Individual skin area limited to 
8,300 cm* hands, forearms, lower 

extremities 

1 .O mg/cm’ 
(0.2 mg/cm’) 

USEPA, 1991b 

Organics 
Inorganics 

1.0% 

I 

USEPA, 1991b 
0.1% I 

Child 
Adult 

48 events/yr Site-Specific Professional 
I 48 events& Judgement I .--_ 

Child 
Adults 

Child 
Adult 

All 

Child 
Adult 

(8 days/month x 6 months/year) 

6 years USEPA, 1989a 
30 years 

15 kg USEPA, 1989a 
70 kg 

25,550 days USEPA, 1989a 

2,190 days USEPA, 1989a 
10,950 days 

lE-06 kg/mg USEPA, 1989a 

1 

(‘) Values in parentheses represent CT exposure assumptions. 
(*I Maximum detected sediment concentrations will be used in situations where the 95% UCL exceeds the 

maximum. 

- 



TABLE 6-23 

TOXICITY FACTORS 
ENGINEER AREA DUMP 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

I RfC CSF CSFT WOE R afermre 

Acetone 
Chloroform 
2-Butanone 
Carbon Disulfide 
Carbon Tetrachloride 

l.OOE-01 ND ND ND D IRTS, 1997 
1 .OOE-02 ND 6.1 OE-03 8.05E-02 B2 IRIS, 1997 
6.00E-01 2.86E-01 ND ND ND IRIS, 1997 

1 l.OOE-.- , _. 01 2.86E-05 ND ND ND IRIS, 1997 
1 7.00E-04 i 5.’ , 71E-04 1.30E-01 5.25E-02 B2 IRIS, 1997 

l.OOE-02 1 ND 5.20E-02 2.03E-03 ND IRIS, 1997 Tetrachloroethene I- 
lSemivolatiles I I -I- I I I I 
Benzo(a)anthracene 
Benzo(a)pyrene 
Dibenzo(a.h)anthracene 

_ . -  . . - - -  - -  - . - - -  -_ - -  -*I11 l.VY”, A / , ,  

ND 1 ND 7.30E+OO 6.1OE+OO B2 IRIS, 1997 

I ND 7.30E+OO 6.10E+OO B2 EPA-NCEA, 1997 
l.OOE-01 1 ND ND ND D IRIS, 1997 

NT3 I ND t 7?OE-lIl i h lfIE-01 1 R3 IFPA-iwE’ 1007 I 
I 

ND I 
Di-n-butylphthalate 
Pesticides/PCBs I I I I- -1 I 1 
beta-BHC 
4,4’-DDE 
4,4’-DDD 
Inorganics 

Aluminum 
Antimony 
Arsenic 
Barium 
Chromium 

ND ND 1 .soE+oo 1.80E+oo c IRIS, 1997 
ND ND 3.40E-01 ND B2 IRIS, 1997 
ND ND 2.40E-0 1 ND B2 IRIS, 1997 

1 l.OOE+OO 1 ND ND ND ND EPA-NCEA, 1997 
-,I , ..- , A.- , Y IRIS. 1997 
ND 1.50E+OO 1.51E+Ol A, IRIS; 1997 

I 32 1.43E-04 ND ND D IRIS, 1997, HEAST Alternate, 1997 
1 5.00E-03 ND ND 4.20E+Ol D TRTS. 1997 

4.OOE-04 1 ND 1 NT? 1 m-1 n 

3.00E-04 1 
7.00E-( 

Cobalt 
Copper 
Iron 
Lead 

IManmnese 

Mercury 
Thallium (carbonate) 
Vanadium 

---- , --_. 
6.00E-02 ND ND ND ND EPA-NCEA, 1997 
3.71E-02 ND ND ND D EPA-NCEA, 1997 I 

3.00E-01 ND ND ND D EPA-NCEA. 1997 
ND ImImI ND 1 B2 IRIS, 1997 .’ 

13E-05 t NT3 1 ND I l-l TRTS 1997 1 1.4E-01 I 1.~ _ .- _ .- - ----, -<<, 
3.00E-04 8.57E-05 ND ND D HEAST, 199 
S.OOE-05 ND ND ND ND IRIS, 1997 
7.00E-03 ND ND ND D HEAST, 199 

I IZinc 1 3.00E-01 1 ND 1 ND 1 ND 1 D IIRIS, 1997 

Notes: 

RfC 
CSF 
CSFI 
WOE 
IRIS 
HEAST 
USEPA 
ND 
PDG 
A 

Oral Reference Dose (mg/kg - day) 
Inhalation Reference Concentration (mg/cu m) 
Oral Cancer Slope Factor (mg/kg-day)-* 
Inhalation Cancer Slope Factor (mg/kg-day)“ 
Weight of Evidence 
Integrated Risk Information System 
Health Effects Assessment Summary Tables 
United States Environmental Protection Agency 
Not Determined 
Pending 
Human Carcinogen 

Bl Probable Human Carcinogen - Limited 
Evidence 

B2 Probable Human Carcinogen - Sufficient 
Evidence 

C Possible Human Carcinogen 
D Not Classifiable as to Human 

Carcinogenicity 
I Ingestion 



I Incidental Ingestion of 
Soil 

I Dermal Contact with Soil 

I Inhalation of Soil 
Particulates 

1 Total 

TABLE 6-24 

TOTAL INCREMENTAL LIFETIME CANCER RISKS (ICRs) 
AND HAZARD INDICES (HIS) ASSOCIATED WITH SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Future Residential Future Residential Current Military 
Current Military 

Child Adult Personnel - Trainee 
Personnel - 

Construction 

Recreational User 
Worker 

ICR HI ICR HI ICR HI ICR HI ICR HI 

3.OE-06 0.54 1.3E-06 0.06 4.5E-07 0.2 1.6E-07 0.04 1.2E-07 0.2 

7.OE-07 0.03 1.5E-06 0.02 2.8E-07 0.04 1.9E-07 0.01 1.2E-08 0.01 

2.7E-11 NA 4.7E-11 NA 7.4E-11 co.01 5.8E-12 NA 5.8E-12 co.01 

3.7E-06 0.6 2.8E-06 0.08 7.3E-07 0.2 3.5E-07 0.05 1.3E-07 0.2 

Notes: 

NA = Not Applicable. Toxicity criteria not available. 

i 



TABLE 6-25 

TOTAL INCREMENTAL LIFETIME CANCER RISKS (ICRs) 
AND HAZARD INDICES (HIS) ASSOCIATED WITH GROUNDWATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

I Dermal Contact with 
Groundwater 

Inhalation - Shower 

Total 

Future Residential 
I 

Future Residential 
Child Adult I 

ICR HI ICR HI 

NA 1.9 NA 0.8 

NA 0.03 NA 0.01 

NA co.01 NA co.01 

NA 1.9 NA 0.08 

Note: 

NA = Not Applicable (no carcinogenic contaminants selected as 
COPCS). 



TABLE 6-26 

TOTAL INCREMENTAL LIFETIME CANCER RISKS (ICRs) 
AND HAZARD INDICES (HIS) ASSOCIATED WITH SURFACE WATER/SEDIMENT 

AND INGESTION OF FISH TISSUE 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Future Residential 

Incidental Ingestion of Surface 
I -- I 0*07 

1 Dermal Contact with Surface Water 1 -- 1 0.02 

1 Incidental Ingestion of Sediment 1 -- I 0.35 

Dermal Contact with Sediment -_ 0.02 ws 0.02 -- 0.02 -- 0.02 

Ingestion of Fish Tissue NA NA NA NA -- 5.6 -- 1.2 

1 Total I -- 1 0.5 

Notes: 

NA = Not applicable to receptor group 
-- = No carcinogenic COPCs seIected 

Future Residential 
I 

Fisherman 
I 

Fisherman 
Adult Child Adult I 

. 

2 t HI 1 ICR 1 HI 1 [CR HI ICI 

-- 0.02 -- 0.07 -- 0.02 

-- 0.01 -- 0.02 -- 0.01 

-- 0.04 -- 0.35 -- 0.04 

l I I 

_- 1 0.09 1 -- 1 6.1 1 -- 1 1.3 1 



TABLE 6-27 

TOTAL SITE RISK 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Surface 
Soil Groundwater Water/Sediment Fish Tissue Total 

Receptors ICR HI ICR HI ICR HI ICR HI ICR HI 

Current Military Personnel - 7.3E-07 0.2 NA NA NA NA NA NA 7.3E-07 0.2 
Trainee (100) (100) 

Current Military Personnel - 3.5E-07 co.05 NA NA NA NA NA NA 3.5E-07 0.05 
Recreational User (100) (100) 

Future Child Resident 3.7E-06 0.6 -- 
0) -- (i+) 

NA NA 3.7E-06 3.0 
(100) (20) 

Future Adult Resident 2.8E-06 0.08 -- 0.08 -- 0.09 NA NA 2.8E-06 0.25 
(100) (32) (32) (36) 

Future Construction Worker 1.3E-07 0.8 NA NA NA NA NA NA 1.3E-07 0.2 
W) uw 

Fisherman - NA NA NA NA -- 0.5 -- 5.6 -- 6.1 
Child Receptor (7) (93) 

Fisherman - NA NA NA NA -- 0.09 -- 1.3 
Adult Receptor (8) 

ICR = Incremental Lifetime Cancer Risk 
HI = Hazard Index 
0 = Approximate percent contribution to the total ICR or HI values 
Total = Soil + Groundwater + Surface Water/Sediment + Fish Tissue 
NA = Not Applicable 
-- = No carcinogenic COPCs selected 
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7.0 ECOLOGICAL RISK ASSESSMENT 

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) 
as amended by the Super-fund Amendments and Reauthorization Act (SARA) of 1986, directs 
USEPA to protect human health and the environment with respect to releases or potential releases 
of contaminants from abandoned hazardous waste sites (USEPA, 1989a). This section of the report 
presents the ecological risk assessment (ERA) conducted at Operable Unit No. 9 (Site 65) that 
assesses the potential impacts to ecological receptors from contaminants detected at this site. 

7.1 Obiectives, ScoDe. and Owanization of the Ecological Risk Assessment 

The objective of this ERA is to evaluate if past reported disposal practices at Site 65 are potentially 
adversely impacting the terrestrial and aquatic communities on, or adjacent to, the site. This 
assessment also evaluates the potential effects of contaminants related to Site 65 on sensitive 
environments including wetlands and protected species. The conclusions of the ERA are used in 
conjunction with the human health risk assessment to evaluate the appropriate remedial action for 
this site for the overall protection of public health and the environment. If potential risks are 
characterized for the ecological receptors, further ecological evaluation of the site and surrounding 
areas may be warranted. 

This ERA evaluates and analyzes the results from the Remedial Investigation (RI) including chemical 
analysis of the soil, groundwater, surface water, and sediment. In addition, fish were collected and 
chemically analyzed and benthic macroinvertebrate samples were collected and identified. 

Information used to evaluate sensitive environments is obtained from historical data and previous 
studies obtained in the literature, or through conversations with appropriate state, federal, and local 
personnel. 

The risk assessment methodologies used in this evaluation are consistent with those outlined in the 
Ecological Risk Assessment Guidance for Sunerfimd: Process for Designing and Conducting 
Ecological Risk Assessments (USEPA, 1994) and Framework for Ecological Risk Assessment 
(USEPA, 1992a). In addition, information found in the following documents was used to supplement 
the USEPA guidance document: 

0 USEPA Suunlemental Risk Assessment Guidance for Super-fund. Volume II, 
Environmental Evaluation Manual (USEPA, 1989b) 

0 Ecological Assessment of Hazardous Waste Sites: A Field and Laboratorv Reference 
(USEPA, 1989c) 

0 Macroinvertebrate Field and Laboratory Methods for Evaluatinp the Bioloaical 
Integrity of Surface Waters (USEPA, 1990) 

0 Fish Field and Laboratorv Methods for Evaluating the Biological Integritv of Surface 
Waters (USEPA, 1993a) 

Based on the USEPA Framework for Ecolopical Risk Assessment, an ERA consists of three main 
components: 1) Problem Formulation; 2) Analysis; and, 3) Risk Characterization (USEPA, 1992a). 
The problem formulation section includes a preliminary characterization of exposure and effects of 
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the stressors to the ecological receptors. During the analysis, the data are evaluated to determine the 
exposure and potential effects on the ecological receptors from the stressors. Finally, in the risk 
characterization, the likelihood of adverse effects occurring as a result of exposure to a stressor are 
evaluated. This section also evaluates the potential impact on the ecological integrity at the site from 
the contaminants detected in the media. This ERA is organized to parallel these three components. 

- 

7.2 Problem Formulation 

Problem formulation is the first step of an ERA and includes a preliminary characterization of 
exposure and effects (USEPA, 1992a). The problem formulation of this ERA includes sections 7.3 
through 7.7 of this report. Chemical analyses were performed on samples collected from the soil, 
groundwater, surface water, sediment, and fish to evaluate the presence, concentrations, and 
variabilities of the contaminants. Ecological surveys and a habitat characterization also were 
conducted as part of the field activities. Based on these observations, potential ecological receptors 
were identified. Finally, toxicological information for the contaminants detected in the media was 
obtained from available references and literature and used to evaluate the potential adverse ecological 
effects to the ecological receptors. 

The components of the problem formulation include identifying the stressors and their potential 
ecological effects, identification of ecosystems potentially at risk, defining ecological endpoints and 
presenting a conceptual model. The following sections discuss each of these components, and how 
they are evaluated in this ERA. 

7.3 Contaminants of Potential Concern 
_- 

One of the initial steps in the problem formulation stage of an ERA is identifying the stressors and 
their potential ecological effects. For this ERA, the stressors that are evaluated include contaminants 
detected in the surface soil, surface water, sediment, and fish. 

Contaminants in the subsurface soil and groundwater are not evaluated in this ERA. Some terrestrial 
species burrow in the subsurface soil, and microorganisms most likely exist in the groundwater. 
However, current guidance does not provide sufficient information to evaluate risk to these receptors. 

The nature and extent of contaminants detected in the environmental media at Site 65 are presented 
in Section 4.0 of this report. Sample locations are based on available historical site information and 
a site visit to evaluate potential ecosystems and ecological receptors. 

7.3.1 Criteria for Selecting Contaminants of Potential Concern 

Quantifying risk for all positively identified contaminants may distract from the dominant risk-driving 
contaminants at the site. Therefore, the data set was reduced to a list of contaminants of potential 
concern (COPCs). COPCs are site-related contaminants used to quantitatively estimate ecological 
exposures and associated potential ecological effects. 

-. 
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The criteria used in selecting the COPCs from the contaminants detected during the field sampling 
and analytical phase of the investigation are: 

0 Historical information 
l Prevalence 
0 Toxicity 
l Comparison to federal and state criteria and standards 
0 Comparison to investigation associated field and laboratory blank data 
0 Comparison to background or naturally occurring levels 
0 Comparison to anthropogenic levels 

7.3.1.1 Historical Information 

Using historical information to associate contaminants with site activities, when combined with the 
following selection procedures, helps determine contaminant retention or elimination. To be 
conservative, contaminants detected in the surface soil, surface water, sediment, and fish that may not 
have been historically used at a site are retained as COPCs to evaluate risk, but may be eliminated in 
the ecological significance section as not being site-related. 

7.3.1.2 Prevalence 

The frequency of positive detections in sample sets and the level at which a contaminant is detected 
in a given medium are factors that determine a chemical’s prevalence. Prevalence is discussed in more 
detail in Section 6.2. Contaminants that were detected infrequently are not retained as COPCs. 

7.3.1.3 Toxicitv 

The potential toxicity of a contaminant is an important consideration when selecting COPCs for 
fnrther evaluation in the ERA. Several of the contaminants detected in the media at Site 65 are 
prevalent; however, their inherent toxicity to aquatic and terrestrial receptors is low (e.g., calcium, 
magnesium, potassium, and sodium). Therefore, they are not retained as COPCs. In addition, several 
the contaminants have not been adequately studied to develop published toxicity values, or even 
‘accepted toxicological data with which to assess the contaminants. Contaminants that fall into this 
category are retained as COPCs (if they are not eliminated due to other criteria); however, they are not 
quantitatively evaluated in the ERA. 

7.3 .1.4 State and Federal Criteria and Standards 

North Carolina Water Quality Standards (NCWQS) for surface water have been developed 
(NC DEHNR, 1994). These are the only enforceable surface water standards. In addition to the 
NCWQS, Water Quality Screening Values (WQSVs) have been developed by USEPA Region IV 
(USEPA, 1995a), USEPA Region III (USEPA, 1995b), and Oak Ridge National Laboratory (ORNL) 
(Suter and Mabrey, 1994). The NCWQS and WQSVs will be herein referred to as Surface Water 
Screening Values (SWSVs). 

Sediment quality standards have not been developed for North Carolina. However, Sediment 
Screening Values (SSVs) are available for many contaminants. These SSVs include: Sediment 
Screening Levels (SSLs) (Long et.&. 1995; Long and Morgan, 1991; and, USEPA, 1995b), calculated 
sediment quality criteria (SQC) (USEPA, 1993b), Apparent Effect Threshold values (Tetra-Tech, Inc., 
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1986), and Wisconsin Department ofNatural Resources interim guidance criteria for in-water disposal 
of dredged sediments (Sullivan, &.A., 1985). 

_ 

The SWSVs and SSVs are used for comparative purposes to infer potential ecological risks. 
Contaminants that were detected at concentrations less than these screening values are not retained 
as COPCs for aquatic receptors since contaminants detected at concentrations less than these values 
are not expected to pose a significant risk to the aquatic receptor population. However, the 
contaminants in the surface water may be retained as COPCs for the terrestrial receptors. None of the 
contaminants in the sediment are retained as COPCs for the terrestrial receptors because current 
guidance does not exist to evaluate this pathway. 

There are no state or federal soil screening values that can be used to evaluate potential ecological 
risks to terrestrial receptors (other than plants or invertebrates). Therefore, toxicity of contaminants 
in the surface soil to terrestrial receptors is not used as a criteria for retaining COPCs except for 
calcium, magnesium, potassium, and sodium, which are not retained as COPCs in any of the media. 

There are no state or federal fish tissue screening values that can be used to evaluate potential 
ecological risks to fish. Therefore, toxicity of contaminants in the tissue samples to aquatic receptors 
is not used as a criteria for retaining COPCs except for calcium, magnesium, potassium, and sodium, 
which are not retained as COPCs in any of the media. 

A brief explanation of the standards, criteria, and screening values used for the evaluation of the 
COPCs is presented below. 

North Carolina Water Quality Standards (Surface Water) - NCWQS are the concentrations of 
toxic substances that will not result in chronic toxicity to aquatic life (NC DEHNR, 1994). NCWQS 
are provided for both freshwater and saltwater aquatic systems. 

,,__ 

USEPA Water Quality Screening Values (WQSVs) - WQSVs are non-enforceable regulatory 
guidelines and are of primary utility in assessing acute and chronic toxic effects in aquatic systems. 
WQSVs are provided for both freshwater and saltwater aquatic systems and are reported as acute 
and/or chronic values (USEPA, 1995a,b). Most of the WQSVs are the same as the USEPA Ambient 
Water Quality Criteria (AWQC) (USEPA, 1991b); however, some of the WQSVs are based on more 
current studies. 

Oak Ridge National Laboratory (ORNL) Aquatic Benchmarks - ORNL Aquatic Benchmarks are 
developed for many contaminants, including those that do not have NCWQS or WQSVs (Suter and 
Mabrey, 1994). The ORNL aquatic benchmarks include secondary acute values and secondary 
chronic values that are calculated using the Tier II method described in the EPA’s Prouosed Water 
Oualitv Guidance for the Great Lakes Svstem (USEPA, 1993c). Tier II values are developed so that 
aquatic benchmarks could be established with fewer data than are required for the USEPA AWQC. 
The benchmarks are limited to contaminants in freshwater. 

Sediment Screening Levels - Sediment Screening Levels (SSLs) have been compiled to evaluate the 
potential for contaminants in sediments to cause adverse biological effects (Long, &al, 1995; Long 
and Morgan 199 1; and, USEPA, 1995b). The lower ten percentile (Effects Range-Low [ER-L]) and 
the median percentile (Effects Range-Median [ER-M]) of biological effects have been developed for 
several contaminants. The concentration below the ER-L represents a minimal-effects range (adverse 
effects would be rarely observed). The concentration above the ER-L but below the ER-M represents .--. 
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a possible-effects range (adverse effects would occasionally occur). Finally, the concentration above 
the ER-M represents a probable-effects range (adverse effects would probable occur). 

In addition to the SSLs, Apparent Effects Threshold Sediment Quality Values have been developed 
by Tetra Tech Inc., (1986) for the Puget Sound. These values are the concentrations of contaminants 
above which statistically significant biological effects would always be expected. Finally, the 
Wisconsin Department of Natural Resources has developed interim criteria for in-water disposal of 
dredged sediments (Sullivan, &al., 1985). However, these criteria are established using background 
data and are not based on aquatic toxicity. 

Sediment Quality Criteria - Currently, promulgated sediment quality criteria (SQC) only exist for 
a few contaminants. However, SQC for nonionic organic compounds can be calculated using the 
procedures in the Technical Basis for Deriving Sediment Ouality Criteria for Nonionic Organic 
Contaminants for the Protection of Benthic Organisms by using Equilibrium Partitioning (USEPA, 
1993b) as follows: 

SQC = (Foc)(Koc)(FCV)/1,000,000 

Where: 
SQC = sediment quality criteria (l&kg) 
Foe = sediment organic carbon content (mg/kg) 
Koc = chemical organic carbon partition coefficient (mL/g) 
FCV = final chronic water quality value &g/L) 

7.3.1.5 Field and Laboratorv Blank Data 

Associating contaminants detected in field related blanks (i.e., trip blanks, equipment rinsates and/or 
field blanks) or laboratory method blanks with the same contaminants detected in analytical samples 
can eliminate non-site-related contaminants from the list of COPCs. Blank data should be compared 
to sample results with which the blanks are associated. However, for this data set it is difficult to 
associate specific blanks with specific environmental samples. Thus, in order to evaluate detection 
levels, maximum contaminant concentrations reported in a given set of blanks are applied to a 
corresponding set of samples. 

In accordance with the National Functional Guidelines for Organics (USEPA, 199 1 a), common lab 
contaminants (i.e., acetone, Zbutanone, methylene chloride, toluene, and phthalate esters) should be 
regarded as a direct result of site activities only when sample concentrations exceed 10 times the 
maximum blank concentration. For other contaminants not considered common in a lab, 
concentrations exceeding 5 times the maximum blank concentration indicate contamination resulting 
from site activities (USEPA, 1991a). Maximum concentrations of contaminants detected in blanks 
are presented in Section 6.0, Table 6.1. 

Contract Required Quantitation Limits (CRQLs) and percent moisture are employed when evaluating 
contaminant concentrations in soil, in order to correlate solid and aqueous detection limits. For 
example, the CRQL for semivolatiles in soil is 33 to 66 times that of aqueous samples, depending on 
the contaminant. In order to assess semivolatile contaminant levels in soil using aqueous blanks, the 
blank concentration must then also be multiplied by 33 or 66 to account for variance from the CRQL 
(common lab contaminants must first be multiplied by 5 or 10, as explained in the paragraph above). 
The final value is divided by the sample percent moisture. 
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Eliminating a sample result correlates directly to a reduction in the contaminant prevalence in that 
medium. Consequently, if elimination due to blank concentration reduces the prevalence of a 
contaminant to less than 5 percent, a contaminant that may have been included according to its 
prevalence is eliminated as a COPC. 

7.3.1.6 Background or Naturally OccurrinP Levels 

Contaminants that were detected in the surface soil at concentrations less than two-times the average 
Base background concentration are not retained as COPCs. As is presented in Section 4.0, off-site 
surface water and sediment samples were collected from several waterbodies in the White Oak River 
water basin. The contaminant in the off-site samples and the site stations are compared to each other 
to determine if contaminants concentrations in the site stations are below naturally occurring regional 
levels. 

The two water bodies sampled at Site 65 were Courthouse Bay Pond and Powerline Pond. Since both 
ponds are freshwater, the freshwater off-site background surface water and sediment samples are 
compared to the Site 65 samples to determine if contaminant concentrations are within background 
concentrations. Contaminants that were detected in the Site 65 surface water or sediment samples 
at concentrations less than the average background concentrations are not retained as COPCs. 

7.3.1.7 Anthrooogenic Levels 

Ubiquitous anthropogenic background concentrations result from non-site related sources such as 
combustion of fossil fuels (i.e., automobiles), plant synthesis, natural fires and factories. Examples 
of ubiquitous, anthropogenic chemicals are polycyclic aromatic hydrocarbons (PAHs). Anthropogenic 
chemicals are typically not eliminated as COPCs without considering other selection criteria. It is 
difficult to determine that such chemicals are present at the site due to operations not related to the site 
or the surrounding area. Omitting anthropogenic background chemicals from the risk assessment may 
result in the loss of important information for those potentially exposed. 

The following sections apply the aforementioned selection criteria beginning with the prevalence of 
.detected analytical results in each medium of interest to establish a preliminary list of COPCs for 
Site 65. Once this task has been completed, a final list of media-specific COPCs will be selected 
based on the remaining criteria. 

7.3.2 Selection of Contaminants of Potential Concern 

The following sections present an overview of the analytical data obtained for each medium during 
the RI and the subsequent retention or elimination of COPCs using the aforementioned selection 
criteria. Contaminants that were not eliminated due to the above criteria were retained as COPCs. 
The primary reasons for retaining contaminants as COPCs include, but may not be limited to the 
following: (1) frequently detected, (2) detected at concentrations above the screening values (if 
available) and/or (3) detected at concentrations above background (if available). In addition, some 
common laboratory contaminants (i.e., phthalates, acetone, 2-butanone) are retained as COPCs if they 
were detected frequently and were detected at levels slightly less than 10 times the concentration in 
the blank samples. Calcium, magnesium, potassium, and sodium are not retained as COPCs in any of 
the media because they are common naturally occurring chemicals, are not related to the site, and no 
published toxicity data was identified to assess potential impacts to aquatic or terrestrial life. 
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Table 7-l presents the comparison of the surface water contaminant concentrations to the SWSVs and 
the off-site background sample contaminant concentrations. Table 7-2 presents the comparison of the 
sediment contaminant concentrations to applicable SSVs and the off-site background sample 
contaminant concentrations. A comparison of the surface soil contaminant concentrations to Base 
background concentrations is presented in Section 6.0, Table 6-3. A summary of the COPCs in each 
media are presented in Table 7-3 . All of the media samples were analyzed for TCL volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOC), pesticides and PCBs, and TAL metals. 

7.3.2.1 Surface Soil 

Thirteen surface soil samples were collected at Site 65. Six VOCs (methylene chloride, acetone, 
trichloroethene, toluene, ethylbenzene, and xylenes) were detected in the surface soil. Methylene 
chloride, acetone, and toluene are not retained as COPCs because they are common laboratory 
contaminants and they were detected at less than 10 times the concentration in the blank samples. 
Trichloroethene, ethylbenzene, and xylenes are retained as COPCs. 

Nineteen SVOCs were detected in the surface soil. Acenaphthene, 2,4-dinitrophenol, anthracene, 
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, ideno( 1,2,3- 
cd)pyrene, benzo( g,h,i)perylene, carbazole, chrysene, dibenzo( a,h)anthracene, dibenzofuran, fluorene, 
phenanthrene, di-n-butylphthalate, fluoranthene, pyrene, and bis(2-ethylexyl)phthalate are retained 
as COPCs. 

Five pesticides were detected in the surface soil. Endosulfan II, 4,4’-DDE, 4,4’-DDT, 4,4’-DDD, and 
heptachlor epoxide are retained as COPCs. Aroclor 1260 was detected in one of the surface soil 
samples and is retained as a COPC. 

Fifteen metals were detected in the surface soil. As presented above, calcium, magnesium, potassium, 
and sodium are not retained as a COPCs. Copper is not retained as a COPC because it was detected 
at a concentration of less than five times the concentration in the blank sample. Aluminum is not 
retained as COPC because it was detected at concentrations of less than twice base background. 
Barium, chromium, iron, lead, manganese, nickel, thallium, vanadium and zinc are retained as 
COPCS. 

7.3.2.2 Surface Water 

Two surface water samples were collected at Site 65. Two VOCs (acetone, and 1,2-dichloroethane) 
were detected in the surface water. Neither contaminant is retained as a COPC for the aquatic and 
terrestrial receptors because they are common laboratory contaminants and were detected at a 
concentration of less than 10 times the concentration in the blank sample. No SVOCs, pesticides, or 
PCBs were detected in the surface water samples. ’ 

Thirteen metals were detected in the surface water samples. As presented above, calcium, magnesium, 
potassium, and sodium are not retained as COPCs for the aquatic or terrestrial receptors. Chromium 
is not retained as a COPC for the aquatic receptors because detected concentrations do not exceed the 
SWSV. However, chromium is retained as a COPC for terrestrial receptors. Aluminum, barium, 
copper, iron, lead, manganese, vanadium, and zinc are retained as COPCs for both the aquatic and 
terrestrial receptors. 
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7.3.2.3 Sediment 

Four sediment samples were collected at Site 65. At each station sediment samples were collected 
from two depths, zero to six inches and six to 12 inches. Six VOCs were detected in the sediment. 
Acetone, chloroform, and toluene are not retained as COPCs because they are common laboratory 
contaminants and were detected at a concentration of less than 10 times the concentration in the blank 
sample. Carbon tetrachloride, 2-butanone, and tetrachloroethene are not retained as COPCs because 
they were detected at concentrations below the SSVs. 

One SVOC (di-n-butylphthalate) was detected and retained as COPC in the sediment. Three 
pesticides were detected in the sediment. Beta-BHC, 4,4’-DDE, and 4,4’-DDD are all retained as 
COPCS. 

Fifteen metals were detected in the sediment. As presented above, calcium, magnesium, potassium, 
and sodium are not retained as COPCs. Barium, chromium, iron, and manganese are not retained as 
COPCs because they did not exceed their respective SSVs. Aluminum, antimony, cobalt, copper, 
lead, vanadium, and zinc are retained as COPCs. 

7.3.2.4 Tissue Samples 

Four, fish-fillet samples and five, whole-body fish samples were chemically analyzed for Site 65. 

Fish Fillet Samples 

Four, fish-fillet samples were collected for tissue analysis at Site 65. One VOC (acetone) was 
detected and retained as a COPC in the fish fillet tissue. No SVOCs were detected in the fish fillet 
samples. One pesticide ( 4,4’-DDD) was detected and retained as a COPC. 

___ 

Twelve metals were detected in the fish fillet tissue. As presented above, calcium, magnesium, 
potassium, and sodium are not retained as COPCs. Aluminum, barium, copper, manganese, mercury, 
selenium, thallium, and zinc are retained as COPCs. 

Fish Whole Body Samples 

Five, whole-body fish samples were collected for tissue analysis at Site 65. Four VOCs were detected 
in the fish, whole-body tissue. Acetone, 2-butanone, methylene chloride, and toluene are retained as 
COPCs. No SVOCs were detected in the fish, whole-body samples. Two pesticides were detected 
in the fish, whole-body tissue. Pesticides 4,4’-DDD and 4,4’-DDE are retained as COPCs. 

Seventeen metals were detected in the fish, whole-body tissue. As presented above, calcium, 
magnesium, potassium, and sodium are not retained as COPCs. The remaining thirteen metals 
(aluminum, antimony, arsenic, barium, beryllium, copper, iron, lead, manganese, mercury, selenium, 
thallium, and zinc) are retained as COPCs. 

7.3.3 Physical/Chemical Characteristics of COPCs 

Physical and chemical characteristics of contaminants may affect their mobility, transport, and 
bioavailability in the environment. These characteristics include bioconcentration factors (BCFs), 
organic carbon partition coefficient (K,,), octanol water partition coefficient (K,,,), and biotransfer - 
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factors (Bv, Bb, Br). Table 7-4 summarizes these values for the COPCs detected in the surface soil, 
surface water, sediment, and fish tissue samples. Information from this table is used to assess the fate 
and transport of the constituents and the potential risks to the environmental receptors at each site. 
The following paragraphs discuss the significance of each parameter included in the table. 

Bioconcentration factors measure the tendency for a chemical to partition from the water column or 
sediment and concentrate in aquatic organisms. Bioconcentration factors are important for ecological 
receptors because chemicals with high BCFs could accumulate in lower-order species and 
subsequently accumulate to toxic levels in species higher up the food chain. The BCF is the 
concentration of the chemical in the organism at equilibrium divided by the concentration of the 
chemical in the water. Therefore, the BCF is unitless. The BCF used to determine if a contaminant 
has a high potential to bioaccumulate in aquatic or terrestrial organisms. 

K, measures the tendency for a chemical to partition between soil or sediment particles containing 
organic carbon and water. This coefficient is important in the ecological environment because it 
determines hoti strongly an organic chemical will be bound to the organics in the sediments. The I& 
is used to calculate sediment quality criteria. 

K, is the ratio of a chemical concentration in octanol divided by the concentration in water. The 
octanol/water partition coefficient has been shown to correlate well with bioconcentration factors in 
aquatic organisms and with adsorption to soil or sediment. The I& is used to calculate the plant 
biotransfer factors that are used to estimate the COPC concentration in plants that would potentially 
be ingested by the terrestrial receptors in the intake model. 

The plant biotransfer factors (Bv or Br) measures the potential for a chemical to accumulate in a plant. 
These factors are used to calculate the concentration of the COPCs in either the leafy part of the plant 
(Bv) or the fruit of the plant (Br). The factors for inorganics are obtained from Baes &aJ., 1984, while 
the factors for organics are calculated according to Travis and Arms, 1988. The Bv and Br values for 
the organics are assumed to be same value. 

Finally, the beef biotransfer factors (Bb) measures the potential for a chemical to accumulate in an 
animal. This factor is used to calculate the COPC concentration in the small mammal that is ingested 
by the red fox. The factors for inorganics are obtained from Baes e&al., 1984, while the factors for 
organics are calculated according to Travis and Arms, 1988. 

7.4 Ecosvstems Potentiallv at Risk 

Ecological receptors that might be potentially at risk from contaminants at Site 65 were identified 
during the field investigations and the habitat evaluation. The regional and site-specific ecology are 
presented in Section 3 .O. Based on the results of the field investigations and the habitat evaluation, 
potential receptors of contaminants in surface water and sediment include: fish, benthic 
macroinvertebrates, other aquatic flora and fauna and some terrestrial fauna1 species. Potential 
receptors of contaminants in soil include: deer, rabbits, foxes, raccoons, birds and other terrestrial flora 
and fauna. 
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7.5 EcoloPical Enduoints 

The information compiled during the first stage of problem formulation (stressor characteristics and 
ecosystems potentially at risk) is used to select the ecological endpoints for this ERA. The following 
section presents the ecological endpoints selected for this ERA, and the reasons they are selected. 

There are two primary types of ecological endpoints: assessment endpoints and measurement 
endpoints. Assessment endpoints are explicit expressions of the actual environmental vahres that are 
to be protected (USEPA, 1994). Measurement endpoints are measurable responses to a stressor that 
are related to the valued characteristics chosen as the assessment endpoints (IJSEPA, 1994). 
Measurement endpoints may be identical to assessment endpoints (e.g., measurement of abundance 
of fish), or they may be used as surrogates for assessment endpoints (e.g., toxicity test endpoints). 
Both types of endpoints are used in the ecological risk evaluation and are presented in the following 
sections. 

A measurement endpoint, or “ecological effects indicator” as it is sometimes referred, is used to 
evaluate the assessment endpoint. Therefore, measurement endpoints must correspond to, or be 
predictive of, assessment endpoints. In addition, they must be readily measurable, preferably quickly 
and inexpensively, using existing techniques. Measurement endpoints must take into consideration 
the magnitude of the contamination and the exposure pathway. The measurement endpoint should 
be an indicator of effects that are temporally distributed. Low natural variability in the endpoint is 
preferred to aid in attributing the variability in the endpoint to the contaminant. Measurement 
endpoints should be diagnostic of the pollutants of interest, as well as broadly applicable to allow 
comparison among sites and regions. Also, measurement endpoints should be standardized (e.g., 
standard procedures for toxicity tests). Finally, it is desirable to use endpoints that already are being 
measured (if they exist) to determine baseline conditions. 

___ 

7.5.1 Aquatic Endpoints 

The assessment endpoints for the aquatic receptors am changes in the structure (i.e., density, diversity) 
of benthic macroinvertebrate communities attributable to site-related contaminants and the protection 
of benthic macroinvertebrates and fish due to exposure of site-related contaminants in the surface 
.water and sediment. Measurement endpoints for the first aquatic assessment endpoint include: 
1) lower benthic macroinvertebrate species diversity and richness when compared to an ecologically 
similar background location; 2) the dominance of contaminant-tolerant species (opportunistic) over 
contaminant sensitive species (equilibrium); 3) elevated levels of contaminants in the biota tissue 
samples as compared to tissue samples collected at off-site background stations or in the literature; 
and, 4) contaminant levels in the tissue samples that exceed toxicity values in the literature (where 
available). The measurement endpoints for the second aquatic assessment endpoint include 
exceedences of contaminant-specific surface water and sediment effect concentrations (i.e., SWSVs, 
and SSVs). 

Species diversity, richness, and change in species dominance are evaluated by comparing the type of 
species, the species diversity, and community similarity of the benthic macroinvertebrates collected 
at Site 65 to the appropriate off-site background stations. The dominance of contaminant-tolerant 
species over contaminant sensitive species is evaluated by comparing the Macroinvertebrate Biotic 
Index (MBI) of the benthic macroinvertebrates collected at Site 65 to the MB1 from the appropriate 
off-site background stations. The following paragraphs present how the species diversity, community 
similarity, and MB1 are calculated and interpreted. - 
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7.5.1-l Snecies Diversitv 

The benthic macroinvertebrate community was examined using a mathematical expression of 
community structure called a diversity index. Diversity data are useful because they condense a 
substantial amount of data into a single value. The Shannon-Wiener diversity index and Brillouin 
diversity index both were calculated for the benthic macroinvertebrate species. 

The Shannon-Wiener (H’) function is one of the more commonly used formulas for calculating species 
diversity, Species diversity was calculated in logarithmic base 10 using the following equation 
(Brower and Zar, 1977): 

ff’ = c (pi *log@,)). 

H’ = mean species diversity 
pi = proportion of the total number of individuals occurring in species i. 

Brillouin’s diversity (H) is used if a data set is not considered to be a random sample. This situation 
arises when data comprising an entire population are available or for data that are from a sample 
obtained non-randomly from a population. Brillouin’s diversity is calculated using the following 
equation (Brower and Zar, 1977): 

H = Oow! - c (loep) 

n 

H = species diversity 
n = the sample size 
f = the number of observations in category i 

-The operative assumption in the interpretation of diversity values is that relatively undisturbed 
environments tend to support communities that consist of a large number of species with no single 
species present in overwhelming abundance. Many forms of stress tend to reduce diversity by 
producing an environment that is less desirable for some taxa and, therefore, giving a competitive 
advantage to other taxa. 

7.5.1.2 Communitv Similarity 

Community similarity between benthic macroinvertebrate stations was measured using two qualitative 
indices of community similarity, the Jaccard coefficient (S,) and the SQrenson index (S,). The indices 
use two possible attributes of the ecosystem, that is whether a species was or was not present in the 
collected sample. Because these coeffkients are based on the number of species collected and not the 
number of individuals, a few organisms from several taxa could significantly change the similarity 
value, whereas there may not be an overall significant difference between the communities. 
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The S, is better than the S, at discriminating between highly similar collections and has been used 
widely in stream pollution investigations. The S, ranges from 0.0 (dissimilar) to 1 .O (similar) and is 
calculated using the following equation (Brower and Zar, 1977): 

sj = a 

a+b+c 

a = number of species common to both collections 
b = number of species in the first collection but not the second 
c = number of species in the second collection but not in the first 

The S, places more emphasis on common attributes, and is better than the S, at 
discriminating between highly dissimilar collections. The S, ranges from 0.0 (dissimilar) to 1 .O 
(similar) and is calculated using the following equation (Brower and Zar, 1977): 

ss = 2a 

Za+b+c 

Where a, b, and c are as described above. 

These indices are used to detect changes in the community structure. Stressed communities 
presumably have different species than relatively non-stressed communities, given that all other factors 
are equal. Several factors determine the type of benthic population that will inhabit an area including 
salinity fluctuations, sediment type, size of water body, and time of collection. Although the 
community similarity indices will give some indication as to the similarities of the communities, more 
weight will be placed on the types of species that were collected, the relative densities, and the species 
diversities of the site stations as compared to the reference stations. 

7.5.1.3 Macroinvertebrate Biotic Index 

,Most of the benthic macroinvertebrates collected during the ecological investigation have been 
assigned a pollution tolerance rating. The tolerances were obtained from the NC DEHNR DEM 
Environmental Sciences Branch (Lenat, 1993) and the USEPA Environmental Monitoring Systems 
Laboratory (USEPA, 1990). NC DEHNR maintains a complete list of benthic macroinvertebrate 
species collected, or known to occur, in North Carolina on a database called BINDEX. BINDEX 
contains the species Latin name, order, biotic index (BI), and feeding group. However, BI have not 
been developed for many estuarine species. The BI ranges from zero to ten; a zero is assigned to taxa 
found only in unaltered streams of high water quality, and a ten is assigned to taxa known to occur in 
streams with intermediate degrees of pollution or disturbance. In addition, USEPA lists many 
common benthic macroinvertebrate species along with their tolerance to organic wastes, heavy metals, 
and acids (USEPA, 1990) 

The MB1 was developed to provide a rapid stream quality assessment. North Carolina had a data set 
of over 2,000 stream macroinvertebrate samples that were divided into five water-quality ratings. This 
data set was used to derive preliminary tolerance values for over 500 benthic macroinvertebrate taxa. 
the MB1 is intended for the examination ofthe general level of pollution regardless of the source. The 
index is an average of the BIs weighed by individual abundance, and is calculated as follows: 
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MBI= 
qz,*BI) 

N 

Where: 
MB1 = Macroinvertebrate Biotic Index 
ni = Number of individuals occurring in the i* taxa 
BI = Biotic Index assigned to the i* taxa 
N = Total number of individuals in the sample 

The sample benthic macroinvertebrate populations were assigned a general stream/water quality 
condition based on the MB1 value. The five classes and their corresponding MB1 values are presented 
below (Lenat, 1993) 

Excellent Good 
Water Water 

Quality Quality 

< 5.24 5.25-5.95 

Good-Fair 
Water 

Quality 

5.96-6.67 

Fair 
Water 

Quality 

6.68-7.70 

Poor 
Water 

Quality 

> 7.71 

The MB1 for the benthic macroinvertebrate stations was calculated using the values listed in BINDEX. 
When a BI for a specific species was not listed, either the family BI (if available) was used or the 
species was not included in the MB1 calculations. 

7.5.2 Terrestrial Endpoints 

The assessment endpoint for the terrestrial receptors as follows: 1) the protection of terrestrial 
herbivore and carnivore mammals from ingesting plants, soil, surface water, fish, and/or small 
mammals that contain site-related contaminants; 2) the protection of terrestrial herbivore avian species 
from ingesting plants, soil, and surface water that contain site-related contaminants; and 3) the 
protection of terrestrial plants and invertebrates from direct exposure to site-related contaminants in 
the soil. 

The measurement endpoints for the terrestrial ERA include: 1) exceedences of contaminant-specific 
soil effect concentrations (i.e., SSSVs); 2) CD1 exceedences of contaminant-specific effect doses 
(TRVs); and, 3) tissue sample concentration exceedences of proposed criteria for piscivorous wildlife. 

7.6 ConceDtional Model 

This section of the ERA presents each potential exposure pathway via soil, groundwater, surface 
water, sediment, and air, and the likelihood that an exposure will occur through these pathways. 
Figure 7- 1 presents the flowchart of potential exposure pathways and ecological receptors. 

To determine if ecological exposure via these pathways may occur in the absence of remedial actions, 
an analysis is conducted including the identification and characterization of the exposure pathways. 
The following four elements are examined to determine if a complete exposure pathway is present: 

l A source and mechanism of chemical reIease 
0 An environmental transport medium 

7-13 



0 A receptor exposure route 
0 A receptor exposure point 

7.6.1 Soil Exposure Pathway 

Potential release sources to be considered in evaluating the soil pathway are surface or buried wastes 
and contaminated soil. The release mechanisms to be considered are fugitive dust, leaching, tracking, 
and surface runoff. The transport medium is the soil. The potential routes to be considered for 
ecological exposure to the contaminated soil are ingestion and dermal contact. Potential exposure 
points for ecological receptors include species living in, or coming in contact with, the soil. COPCs 
were detected in the surface soil demonstrating a release from a source to the surface soil transport 
medium. Potential receptors that may be exposed to contaminants in surface soil at/or around surface 
soil in the areas of detected COPCs including: deer, fox, raccoon, rabbits, birds, plants, and other 
terrestrial life. 

Terrestrial receptors potentially are exposed to contaminants in the soil through ingestion, dermal 
contact, and/or direct uptake (for flora). The magnitude of the exposure depends on their feeding 
habits and the amount of time they reside in the contaminated soil. In addition, terrestrial species may 
ingest organisms that have bioconcentrated contaminates from the soil. This exposure pathway is 
likely to occur at Site 65 and is retained for further analysis. 

7.6.2 Groundwater Exposure Pathway 

The potential release source to be considered in evaluating the groundwater pathway is contaminated 
soil. The release mechanism to be considered is leaching. The routes to be considered for ecological 
exposure to the contaminated groundwater are ingestion and dermal contact. Groundwater discharge 
to area surface waters may represent a pathway for contaminant migration. 
Subsurface biota (i.e., microorganisms) are the only ecological receptors expected to be directly 
exposed to grormdwater. Potential impacts to these biota are not assessed in this ERA because current 
guidance does not provide sufficient information to evaluate risk. In addition, since the receptors of 
concern are not directly exposed to groundwater at Site 65, the groundwater to surface water exposure 
is accounted for in the surface water section of the ERA. 

,_ 

7.6.3 Surface Water and Sediment Exposure Pathway 

Potential release sources to be considered in evaluating the surface water and sediment pathways are 
contaminated surface soil and groundwater. The release mechanisms to be considered are 
groundwater seepage and surface runoff, The potential routes to be considered for ecological 
exposure to the contaminated surface water/sediment are ingestion and dermal contact. Potential 
exposure points for ecological receptors include species living in, or coming in contact with, the 
surface water/sediment on-site. COPCs were detected in the surface water and sediment 
demonstrating a release from a source to the surface water or sediment transport medium. Potential 
receptors that may be exposed to contaminants in surface water and sediment include: fish, benthic 
macroinvertebrates, deer, birds, and other aquatic and terrestrial life. 

Aquatic receptors are exposed to contaminants in the surface water and sediment by ingesting water 
while feeding and by direct contact while feeding or swimming. This exposure pathway is likely to 
occur at Site 65 and is evaluated in the ERA. In addition, aquatic organisms may ingest other aquatic 
flora and fauna that have bioaccumulated chemicals from the surface water and sediment. This - 
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potential exposure pathway is not evaluated in the ERA because current guidance does not provide 
sufficient information to evaluate risk. 

Terrestrial fauna1 receptors potentially are exposed to contaminants in the surface water and sediment 
through ingestion and dermal contact. The magnitude of the exposure depends on their feeding habits 
and the amount of time they reside in the contaminated waters. In addition, terrestrial species may 
ingest organisms (e.g., fish, small mammals, invertebrates, and plants) that have bioconcentrated 
contaminates from the surface water and sediment. These exposure pathways are likely to occur at 
Site 65. However, only the surface water and surface soil ingestion pathway is evaluated in the ERA. 
Current guidance does not exist to evaluate the sediment pathway, sub-surface soil pathway, or dermal 
contact pathway for terrestrial receptors, therefore, these pathways are not evaluated in the ERA. 

7.6.4 Air Exposure Pathway 

There are two potential release mechanisms to be considered in evaluating the atmospheric pathway: 
release of contaminated particulates and volatilization from surface soil, groundwater and surface 
water. The potential exposure points for receptors are areas on or adjacent to the site. The air 
exposure pathway is not evaluated in this ERA because air sampling was not conducted, and current 
guidance does not provide sufficient information to evaluate risk. 

7.7 ExDosure Assessment 

The next phase after the problem formulation is the exposure assessment that consists of quantifying 
the potential exposure of the stressors (COPCs) to the ecological receptors. The RI included collecting 
samples for analytical analysis from five media; soil, groundwater, surface water, sediment, and tissue 
(fish). As presented earlier in the ERA, contaminants in the subsurface soil and groundwater are not 
evaluated. The analytical results for the data used in ERA are presented in Section 4.0 of this report. 

The regional ecology, site ecology, and habitat characterization in the areas surrounding Site 65 are 
presented in Section 3.0 of this report. Information on sensitive environments and endangered species 
also is included in this section. 

Exposure of contaminants in the surface soil to terrestrial flora and fauna (invertebrates and 
microorganisms) are assumed to be equal to the contaminant concentration in the surface soil. It is 
noted in the uncertainty section of this ERA that all the contaminants in the surface soil may not be 
bioavailable to the terrestrial flora or fauna. Exposure of contaminants in the surface water and 
sediment to aquatic receptors are assumed to be equal to the contaminant concentration in the surface 
water and sediment. Exposure of contaminants in the surface soil and surface water to other terrestrial 
fauna (mammals, birds) are estimated using the chronic daily intake models presented in the next 
section of this ERA. 

The following sections presents the results of the ecosystem characterization including the biological 
sampling, abiotic habitat, and biotic habitat. 

7.7.1 Surface Water, Sediment, and Biological Sampling 

Biological samples collected at Site 65 included fish to obtain tissue samples, and benthic 
macroinvertebrates to obtain population statistics. Water quality measurements were collected during 
the sampling event prior to the surface water and sediment sample collection. These measurements 
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consisted of temperature, pH, specific conductance, salinity, and dissolved oxygen. Site specific 
descriptions, and field water quality measurements were recorded on field data sheets (see 
Appendix V). The station locations and sampling procedures for collecting each of the environmental 
media are presented in Section 2.0 of this report. 

__ 

7.7.1.1 Abiotic Habitat 

The abiotic habitat consists of the description of the stations with regard to size of the ponds, depth 
ofthe water, substrate type, water chemistry and other such non-biological descriptors. The following 
sections present the abiotic habitat for the sampling stations at Site 65. 

Table 7-5 presents the sampling station characterization summary that includes the dimensions of the 
ponds including depth, canopy cover, sediment type, and sediment odor of the Site 65 stations and 
the upstream stations. Courthouse Bay Pond has a perimeter of 750 feet and encompasses an area of 
26,000 square feet. The canopy cover is open. The sediment was primarily, a silty-sand with organic 
material below the three inch depth, with a decaying organic odor. Powerline Pond 
has a perimeter of 630 feet and encompasses an area of 27,900 square feet. The canopy cover is open. 
Finally, the sediment was primarily a silty-sand with large amounts of organic material, with an 
anaerobic odor. 

Table 7-6 presents the results of the field chemistry including the temperature, pH, dissolved oxygen 
concentration, conductivity, and salinity. The temperature ranged from 17.3 to 30.4 “C; the pH ranged 
from 6.32 to 7.62 standard units; the dissolved oxygen ranged from 2.0 to 10.6 mg/L; the conductivity 
ranged from 12 to 214 umhos/cm; and the salinity for both ponds was 0.0 parts per thousand. The 
field chemistry at these stations appear to be typical of surface waters at MCB, Camp Lejeune based 
on previous sampling experience. 

_-- 

7.7.1.2 Biotic Habitat 

The biotic habitat consists of the description of the stations with regard to the biological community. 
The following sections present the results of the benthic macroinvertebrate community for the 
sampling stations at Site 65. 

Fish Communitv 

Fish were collected from both ponds at Site 65, the results of the fish sampling effort at these ponds 
are summarized on Table 7-7. The fish distribution and characterization summary is presented in 
Table 7-8. Appendix W presents the lengths and weights of the individual fish collected at each 
station. One bluegill that was collected from Courthouse Bay Pond had an enlarged dorsal end in 
front of the dorsal fin. The remaining fish did not have any visible signs of abnormalities. In general, 
the fish collected from Courthouse Bay Pond were not as brilliant in color as those collected from 
Powerline Pond. 

Two fish species (i.e., bluegill [Lepomis macrochirus, 32 individuals] and redear sunfish 
[L. microlophus, 8 individuals 1) were collected from Courthouse Bay Pond (65-FS04). Three fish 
species (i.e., largemouth bass [Micropterus salmoides, nine individuals], bluegill [30 individuals], 
and redear sunfish, [3 1 individuals]) were collected from Powerline Pond (65-FS05). Fish from 
Courthouse Bay Pond were collected by setting a series of hoop nets within the pond. Fish from 
Powerline Pond were collected via electrofishing and hoop nets. Hoop nets were deployed at - 
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Powerline Pond due to the extremely high amounts of aquatic vegetation inhibiting the stunned fish 
from surfacing during electroshocking operations. Electroshocking was not performed at Courthouse 
Bay Pond due to the low visibility (less than one inch) caused by an excessive amount of suspended 
solids. 

Benthic Macroinvertebrate Communitv 

Table 7-9 presents the benthic macroinvertebrates collected from both of the Site 65 stations. 
Appendix X presents the benthic macroinvertebrates collected from the off-site reference station 
(WC02). Table 7-10 presents the tolerance values of each species to organic pollution and metals, and 
the North Carolina Biotic Index. Table 7- 11 presents all the samples summary statistics. 

A total of one benthic macroinvertebrate specie consisting of 6 individuals was collected at 
Courthouse Bay Pond (65-BNO4), and a total of six species consisting of 14 individuals was collected 
at Powerline Pond (65-BN05). At the off-site reference station (WCO2), 20 species consisting of 286 
individuals were collected. It should be noted that benthic macroinvertebrate locations at the Site 65 
were within the ponds, while the off-site reference station was a small ponded area through which a 
creek flowed. 

The arthropod Chaborus sp. comprised the total percentage (100 %) of the individuals collected at 65- 
BN04. The arthropod Ablabesmyia ramphe gr. comprised the majority (35.7 %) of the individuals 
collected at 65-BN05. 

Only one specie (Chaborus sp.) was identified within Courthouse Bay Pond. Six species were 
identified within Powerline Pond. Two of the species (A. ramphe gr.), and (Chrysops sp.) were 
quantified at the highest percentages, 36% and 21% respectively. Species densities for Courthouse 
Bay Pond and Powerline Pond were 38 and 89 individuals/square meter, respectively. The Shannon- 
Wiener and Brillouin’s specie diversities for Courthouse Bay Pond were both zero. These diversities 
for Powerline Pond were 0.71 and 0.53, respectively. Diversities for the off-site reference station were 
0.80 and 0.76, respectively. The MB1 value for Powerline Pond was 7.1 and the off-site reference 
station was 7.8. The MB1 was not calculated for Courthouse Bay Pond since the one benthic 
macroinvertebrate species collected in this pond did not have a biotic index value. Finally, Table 7-12 
presents the community similarity for the benthic macroinvertebrates between the two Site 65 stations, 
and between the Site 65 stations and the off-site reference station. The similarities between all the 
stations are very low. 

7.8 Ecological Effects Characterization 

The ecological effects data that were used to assess potential risks to aquatic and/or terrestrial 
receptors in this ERA include aquatic and terrestrial screening values as presented in Section 7.3.4.1 
to aid in the selection of the COPCs. The following sections present a summary of the ecological 
effects comparison. 

7.8.1 Surface Water 

Contaminant concentrations detected in the surface water at Site 65 were compared to the freshwater 
SWSVs to determine if there were any exceedences of the published values (see Table 7-l). 
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In summary, aluminum, barium, copper, iron, lead, manganese, vanadium, and zinc are the only 
contaminants detected in the surface water that exceeded any of the SWSVs. The SWSVs for barium 
(69.1 &L-acute, 3.8 pg&chronic) were the ORNL aquatic benchmarks (Suter and Mabrey, 1994). 
These values appear to be overly conservative since the lowest chronic value for aquatic organisms 
(daphnids) was 5,800 pg/L (Suter and Mabrey, 1994). In addition, it is reported in the Qualitv Criteria 
for Water-l 986 that soluble barium concentrations in fresh waters generally would have to exceed 
50,000 ug/L before toxicity to aquatic life would be expected (USEPA, 1987). Therefore, the 
maximum barium concentration in the surface water sample (69.3 p&/L) is below the concentrations 
that are expected to cause adverse impacts to aquatic life. 

.-“- 

The SWSVs for manganese (1,470 @L-acute, SO.3 pg/L-chronic) were the ORNL aquatic 
benchmarks (Suter and Mabrey, 1994). These values also appear to be overly conservative since the 
lowest chronic value for aquatic organisms (daphnids) was ~1,100 l&L, while the lowest chronic 
value for fish was 1,770 pg/L (Suter and Mabrey, 1994). In addition, it is reported in the Quality 
Criteria for Water-1986 that the tolerance values for aquatic life in freshwaters range from 1500 ug/L 
to 1 ,OOO,OOO ug!L (USEPA, 1987). Therefore, the maximum manganese concentration in the surface 
water sample (88.4 l&L) is below the concentrations that are expected to cause adverse impacts to 
aquatic life. 

The SWSVs for vanadium (284 &L-acute, 19.1 l&L-chronic) were the ORNL aquatic benchmarks 
(Suter and Mabrey, 1994). These values also appear to be overly conservative since the lowest 
chronic value for aquatic organisms (fish) was SO pg/L (Suter and Mabrey, 1994). Therefore, the 
maximum vanadium concentration in the surface water sample (26.2 ug/L) is below the concentration 
that is expected to cause adverse impacts to aquatic life. 

Finally, NCWQS for turbidity is less than 25 Nephelometric Turbidity Units (NTU) (NC DEHNR, 
1994), while the USEPA AWQC for turbidity is the “settleable and suspended solids should not 
reduce the depth of the compensation point for photosynthesis activity by more than 10 percent from 
the seasonally established norm for aquatic life” (USEPA, 1987). Turbidity was not measured in 
Courthouse Bay Pond. However, based on Baker’s previous sampling experience, it is assumed that 
the turbidity in Courthouse bay Pond is greater than 25 NTU, and that the compensation point for 
photosynthesis activity is reduced by more than 10 percent. It is reported in the Ouality Criteria for 
Water-1986, that suspended solids have four effects on fish and fish food populations: 1) by acting 
directly on the fish swimming in water in which solids are suspended, and either killing them or 
reducing their growth rate, resistance to disease, etc.; 2) by preventing the successful development of 
fish eggs and larvae; 3) by modifying natural movements and migration; and, 4) by reducing the 
abundance of food available to fish (USEPA, 1987). Largemouth bass are considered intolerant of 
suspended solids that may interfere with reproductive processes and reduce growth (USDI, 1982). 
It also is reported that largemouth bass are more sensitive to turbidity than are redear sunfish and 
bluegills (USEPA, 1977). Finally, suspended solids also are harmful to many aquatic invertebrates 
that cannot tolerate appreciable concentrations of inorganic particulate matter, and may significantly 
reduce organism density by smothering bottom invertebrates (Wetzel and Likens, 199 1 and USEPA, 
1987). 

7.82 Sediment 

Contaminant concentrations detected in the sediment at Site 65 were compared to SSVs and calculated 
SQC values to determine if there were any exceedences of the published values (see Table 7-2). Di-n- 
butylphthalate, beta-BHC, 4,4’-DDE, and 4,4’-DDD are the only organics that exceeded the SSVs. 
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A few of the organics only exceeded either the ER-L or the SQC. However, only 4,4’-DDD exceeded 
ER-M value. The di-n-butylphthalate SSV is an apparent effect threshold value (Tetra Tech, Inc, 
1986), and is placed only in the ER-M column. 

Antimony, copper, lead, and zinc are the only inorganics that exceeded the SSVs. The copper, lead, 
and zinc SSVs are sediment screening levels (USEPA, 1995a, Long &al., 1995), and have both ER-L 
and ER-M values. All of these inorganics exceeded the ER-L. Antimony was the only inorganic that 
exceeded the ER-M. Aluminum, cobalt, and vanadium do not have associated SSVs, and therefore, 
their potential effects on aquatic life can not be evaluated. 

7.8.3 Fish Tissue 

The following sections discuss the chemical concentrations detected in the tissue samples collected 
from Site 65. The fish tissue samples were divided into two groups for discussion: fillet and whole 
body. Table 7- 13 presents a summary of the fish sent to the laboratory for analysis along with their 
trophic level. Positive detection tables for the tissue samples collected at Site 65 are presented in 
Section 4.0. The statistical summaries for these samples are presented in Appendix R. 

The individuals in each sample that are retained for chemical analysis are presented in Appendix W. 
The appendix lists the length and weight of all the individuals in each composite, along with the new 
sample number, and how the sample should be prepared for analysis (i.e., fillet, or whole body). In 
accordance with the Guidance for Assessing Chemical Contaminant Data for use in Fish Advisories, 
Volume I. Fish Sampline: and Analysis (USEPA, 1993d), the smallest fish in a composite should be 
no less than 75 percent of the total length of the largest individual. As is presented in Appendix W, 
the minimum to maximum ratio is greater than 75 percent in all but two of the samples. The two 
samples with ratios less then 75 percent are 65-FS04-BGOlF (67 percent), and 65-FS04-RSOlW 
(69 percent). Both of these samples were collected from Courthouse Bay Pond. 
Samples 65-FS04-BGOlF and 65-FS04-RSOlW were less than 75 percent because a greater size 
variety of individuals had to be used to ensure adequate sample volume for analysis. 

The Site 65, fish-fillet contaminant concentrations were compared to the tissue contaminant 
concentrations in an off-site tissue study Baker conducted in the White Oak River Basin in 1993 
(Baker, 1994a). This background study was limited to the fillet portion of the fish (see Appendix N). 
The Site 65, fish, whole-body, tissue, contaminant concentrations were compared to the tissue 
contaminant concentrations in an fish survey conducted in Albermarl and Pamlico Sounds in North 
Carolina (NC Study) (Benkert, 1992). This background study was limited to the whole-body portion 
of the fish. Table 7- 14 presents these comparisons. Contaminant concentrations in the fish also were 
compared to various proposed criteria values for piscivorous wildlife (see Table 7-l 5) (Newell &al., 
1987). 

7.8.3.1 Fish Tissue Orcranics 

Acetone, 2-butanone, methylene chloride, and toluene are the only VOCs retained as COPCs in the 
fish tissue. Only acetone was detected in the off-site background tissue samples. The remaining 
VOCs were not detected in either study. 

Two pesticides (4,4’-DDD, and 4,4’-DDE) are retained as COPCs in the whole body fish tissue. Both 
pesticides were detected within their respective range of the NC Study. The pesticide 4,4’-DDD was 
detected in the fillet fish tissue but not in the off-site background tissue samples. 
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Table 7-15 presents a comparison of the maximum fish tissue concentrations to New York State 
proposed fish tissue criteria for the diet of piscivorous wildlife (Newell &al., 1987). No COPCs were 
detected at concentrations above either the proposed non-carcinogenic or lo-’ carcinogenic criteria for 
the diet of piscivorous wildlife. 

._ 

7.8.3.2 Fish Tissue Inorrranics 

Toxicity data for metals in fish tissue were located for arsenic, mercury, and zinc. Therefore, 
toxicological impacts to aquatic and piscivorous wildlife only could be evaluated for these elements. 
The comparison of tissue concentrations to other studies was conducted for remaining metals 
(aluminum, antimony, barium, beryllium, copper, iron, lead, manganese, and selenium). 

Diminished growth and survival have been reported in immature bluegills (Lepomis macrochirus) 
when total arsenic residues in muscle was greater than 1.3 mg/kg fresh weight, or greater than 5 mgkg 
in adults (Eisler, 1988). In addition, depending on the chemical form of arsenic, certain marine 
teleosts may be unaffected at muscle total arsenic residues of 40 mg/kg (Eisler, 1988). Prescribed 
limits for arsenic in feedstuff (fishmeals) of domestic livestock is less than 10 mg/kg. Arsenic was 
not detected in the fillet samples, and was detected at a maximum concentration of 0.15 mg/kg in the 
whole body samples. Therefore, arsenic is less than the 5 mg/kg reported to cause diminished growth 
and survival in adult fish, and was detected at a concentration less than the prescribed limits for 
arsenic in feedstuff. 

To protect sensitive species of mammals and birds that regularly consume fish and other aquatic 
organisms, total mercury concentrations in these food items should probably not exceed 0.1 mg/kg for 
avian protection and 1.1 mg/kg for small mammals’ (Eisler, 1987). The maximum mercury tissue 
concentration at Site 65 whole body samples (0.11 mg/kg) is just slightly above the avian protection 
value but it is within the range of mercury detected in the NC Study. The concentration of mercury 
in the fillet samples are slightly higher than the mercury concentration in the off-site background fish 
samples. 

Bird diets should contain 93 to 120 mg/kg of zinc for adequate to optimal growth, and it should be less 
than 178 mg/kg to prevent marginal sublethal effects (Eisler, 1993). Dietary loadings that optimally 
prevent zinc deficiency for the mink is 150 mg/kg (Eisler, 1993). The maximum zinc concentration 
in the Site 65 whole body fish tissue samples (3 1.5 mg/kg) is below this concentration. The whole 
body sample concentrations are within the NC Study sample concentrations, while the concentration 
of zinc in the fillet samples are slightly higher than the zinc concentration in the off-site background 
fish samples. 

With the exception of copper, all the metals detected in the Site 65 whole body samples were detected 
within the range of the fish analyzed in the NC Study (where analyzed). Copper in the Site 65 whole 
body samples just slightly exceeded the range in the NC Study. With the exception of barium, 
selenium, and thallium, which were not detected in the off-site background samples, the remaining 
metals in the Site 65 fillet samples were detected within the range, or slightly above the range in the 
off-site background samples. 

7.8.4 Surface Soil 

Although promulgated standards do not exist, Surface Soil Screening Values (SSSVs) that may be 
used to evaluate potential ecological risks to terrestrial flora and fauna have been developed by the .- 
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Ditch (Richardson, 1987), USEPA Region III (USEPA, 1995b) and Oak Ridge National Laboratory 
(ORNL) (Will and Suter, 1994a, 1994b). The contaminant concentrations in the surface soils are 
compared to the SSSVs to determine if potential impacts to terrestrial flora and fauna invertebrates 
may be expected (see Table 7- 16). 

Several of the SVOCs and metals were detected in the surface soil samples at concentrations above 
the SSSVs. One pesticide and one PCB were detected in the surface soil samples at concentrations 
above the SSSVs. The SVOCs with the highest number of exceedences were pyrene, fluoranthrene, 
and chrysene with three exceedences, and benzo(k)fluoranthene and benzo(a)anthracene with two 
exceedences. The inorganics with the highest number of exceedences were iron (13), chromium (1 l), 
copper (3) and lead (3). Pesticide 4,4’-DDT had the highest number of exceedences for the pesticides 
(3), followed by Aroclor 1260 with one exceedence. Most of the inorganic SSSVs were developed 
by ORNL, while most of the organic SSSVs were developed by USEPA Region III. 

7.8.5 Terrestrial Chronic Daily Intake Model 

In addition to comparing the soil concentrations to toxicity values for terrestrial invertebrates and 
plants, a terrestrial Chronic Daily Intake (CDI) Model is used to estimate the exposure of the COPCs 
to terrestrial receptors. The following describes the procedures used to evaluate the potential soil 
exposure to terrestrial fauna at Site 65 by both direct and indirect exposure to COPCs via surface 
water, soil, and foodchain transfer. 

Based on the regional ecology and potential habitat at the site, the indicator species used in this 
analysis were white-tailed deer, cottontail rabbit, red fox, the bobwhite quail, and the raccoon. It is 
realized that all the terrestrial species may not exist at the site, and that other species may exist at the 
site. The species were chosen based on the most likely exposure scenarios and the availability of 
exposure data (i.e., ingestion rates, body weights). The white-tailed deer represents a large mammal 
ingesting vegetation. The cottontail rabbit represents a small mammal ingesting vegetation. The red 
fox represents a small mammal ingesting vegetation and other small mammals. The bobwhite quail 
represents a bird ingesting vegetation. The raccoon represents a small mammal ingesting vegetation 
and fish. The exposure points for these receptors were the surface soil and biota transfers. The routes 
for terrestrial exposure to the COPCs in the soil were incidental soil ingestion, vegetation (leafy plants, 
seeds and berries) ingestion, and ingestion of small mammals. 

7.8.5.1 ‘Derivation of Terrestrial Reference Value 

Total exposure of the terrestrial receptors to the COPCs in the soil and surface waters is determined 
by estimating the CD1 dose and comparing this dose to Terrestrial Reference Values (TRVs) 
representing acceptable daily doses in mg/kg/day. The TRVs were developed from No-Observed- 
Adverse-Effect-Levels (NOAELs) or Lowest-Observed-Adverse-Effect-Levels (LOAELs) obtained 
from the Integrated Risk Information System (IRIS), Agency for Toxic Substances and Disease 
Registry Toxicological Profiles, mineral tolerance levels of domestic animals (NAS, 1992) or other 
toxicological data in the literature. Appendix U presents the methodology used in deriving the TRVs 
and the animals that were used to derive each TRV. 

7.8.5.2 Calculation of Chronic Dailv Intake 

Potential impacts of the terrestrial receptors to the COPCs in the soil and surface water is determined 
by estimating the CD1 dose and comparing this dose to TRVs representing acceptable daily doses 
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in mg/kg/day. The estimated CD1 dose of the bobwhite quail, cottontail rabbit, white-tailed deer and 
small mammal, to soil, surface water, and vegetation was determined using the following equation: 

,_ 

CDI = tc~)(~~)+[tc~)(Bv)(~v) +(wu~)lrHl 
BW 

Where: 
CD1 = Chronic Daily Intake, mg/kg/d 
cw = Contaminant concentration in the surface water, mg/L 
Iw = Rate of drinking water ingestion, L/d 
cs = Contaminant concentration in soil, mgikg 
Bv = Soil to plant transfer coefficient (leaves, stems, straw, etc.), unitless 
Iv = Rate of vegetation ingestion, kg/d 
Is = Incidental soil ingestion, kg/d 
H = Contaminated area/Home area range area ratio, unitless 
BW = Body weight, kg 

To calculate the contaminant concentration in the small mammal (meadow vole), the resulting CD1 
from the above equation is multiplied by the biotransfer factor for beef (Bb) for organics (Travis and 
Arms, 1988) and metals (Baes et.&, 1984). 

The estimated CD1 dose of the raccoon is determined using the following equation. 

CDI = (Cw)(~~)+(C~(~+[(Cs)(B~)(~v)+(Cs)(~~)l[KJ 
BW 

_- 

where: 

CD1 ’ = Chronic Daily Intake, mg/kg/d 
cw = Contaminant concentration in the surface water, mg/L 
Iw = Rate of drinking water ingestion, L/d 
Cf = Contaminant concentration in the fish, mg/kg 
If = Rate of fish ingestion, kg/d 
cs = Contaminant concentration in soil, mg/kg 
Br = Soil to plant transfer coefficient (fruit, seeds, tubers, etc.), unitless 
Iv = Rate of vegetation ingestion, kg/d 
Is = Incidental soil ingestion, kg/d 
H = Contaminated area/Home area range area ratio, unitless 
BW = Body weight, kg 

The contaminant concentration in the fish is the whole body fish concentration from the samples 
collected at Site 65. 

The estimated CD1 dose of the red fox is determined using the following equation: 

CDI = (CW)U~) +r(w@v)t~4 +(c~w~) +(C~)u~m3l 
BW 
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where: 

CD1 
cw 
Iw 
CS 
Bv 
Iv 
IS 
Cm 
Im 
H 
BW 

= Chronic Daily Intake, mg/kg/d 
= Contaminant concentration in the surface water, mg/L 
= Rate of drinking water ingestion, L/d 
= Contaminant concentration in soil, mg/kg 
= Soil to plant transfer coefficient (leaves, stems, straw, etc.), unitless 
= Rate of vegetation ingestion, kg/d 
= Incidental soil ingestion, kg/d 
= Contaminant concentrations in small mammals, mg/kg 
= Rate of small mammal ingestion, kg/d 
= Contaminated area/Home area range area ratio, unitless 
= Body weight, kg 

Bioconcentration of the COPCs to plants is calculated using the soil to plant transfer coefficient (Bv 
or Br) for organics (Travis and Arms, 1988) and metals (Baes &al., 1984). The concentrations of the 
COPCs used in the models were the lower of the upper 95 percent confidence limit or the maximum 
concentration detected of each COPC. The exposure parameters used in the CD1 calculations are 
presented in Table 7- 17. 

7.9 Risk Characterization 

The risk characterization is the final phase of a risk assessment. It is at this phase that the likelihood 
of adverse effects occurring as a result of exposure to a stressor are evaluated. This section evaluates 
the potential decrease in aquatic and terrestrial populations at Site 65 from contaminants identified at 
the site. 

A Quotient Index (QI) approach is used to characterize the risk to aquatic receptors from exposure to 
surface water and sediments and terrestrial receptors from exposure to surface soil, surface water, and 
biota. This approach characterizes the potential effects by comparing exposure levels of COPCs in 
the surface water and sediments to the aquatic reference values presented in Section 7.8, Ecological 
Effects Characterization. The QI is calculated as follows: 

QI = 
( EC, CDI) 

(SWSV, ssv, TRV) 

Where: 
QI = Quotient Index 
EC = Exposure Concentration, pg/L, @kg or mg/kg 
CD1 = Chronic Daily Intake, mg/kg/day 
SWSV = Surface Water Screening Value, uglL 
ssv = Sediment Screening Value, pg/kg or mg/kg 
TRV = Terrestrial Reference Value, mgikg/day 

A QI greater than “unity” (one) is considered to be indicative of potential risk. Such values do not 
necessarily indicate that an effect will occur but only that a lower threshold has been exceeded. 
However, it is important to determine which contaminants are posing the highest risks, in order to 
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evaluate the significance of those contaminants to the site. Therefore, the evaluation of the 
significance of the QI has been judged as follows: (Menzie et.&, 1993) 

l QI exceeds one but less than 10: some small potential for environmental effects 

l QI exceeds 10: significant potential that greater exposures could result in effects 
based on experimental evidence 

l QI exceeds 100: effects may be expected since this represents an exposure level at 
which effects have been observed in other species 

The risks characterized above provide insight into general effects upon animals and plants in the local 
population. However, depending on the endpoint selected, they may not indicate if population-level 
effects will occur. 

7.9.1 Surface Water 

Table 7- 18 present the surface water QIs. This table only presents the COPCs with QIs greater than 
one. The QIs for the hardness dependent metals are calculated using a sample specific hardness value. 
Figure 7-2 graphically displays the QIs that exceed one. 

A hardness of 38.45 mg/L calcium carbonate (CaCO,) was used to calculate the hardness-dependent 
SWSVs for the metals (copper, lead, and zinc) in Section 7.3.2, since this was the lowest hardness 
detected at any of the stations. The hardness ranged from 3845 to 77.30 mg/L CaCO, in the two 
surface water samples. Copper, lead, and zinc exceeded a SWSV after adjusting the hardness for the 
specific sample. All three of these metals were collected from Courthouse Bay Pond (65-SW04) 
where large amounts of silt and suspended solids were present during the time of sampling. In 
summary, aluminum (QI = 297) was the only surface water COPC that had a QI greater than 100. 
Barium (QI = 18) and lead (QI = 49) were the only surface water COPCs that had QIs greater than 
10. The remaining metals COPCs (barium, copper, iron, manganese, vanadium, and zinc) had QIs 
greater than one, but less than eight. With the exception of one barium sample, all the metals with 
QIs greater than one were collected in Courthouse Bay Pond. 

As presented in the Ecological Effects section of this ERA, the SWSVs for barium, manganese, and 
vanadium appear to be extremely conservative based on other literature sources. Therefore, the 
concentrations of these contaminants are not expected to significantly decrease the population of 
aquatic receptors. Based on the high QIs for aluminum and lead, there is a probable potential for these 
contaminants to decrease the population of aquatic receptors. The remaining inorganics (copper, iron, 
and zinc) have a slight potential in decreasing the population of aquatic receptors. 

7.9.2 Sediment 

Table 7- 19 presents the sediment QIs. This table only presents the COPCs with QIs greater than one. 
Figure 7-2 graphically displays the QIs that exceed one. 

Di-n-butylphthalate was the only SVOC with an ER-M QI that exceeded one. The pesticides, 4,4’- 
DDD, and 4,4’-DDE are the only organics detected in the sediment with ER-L QIs that exceed one. 
The pesticide 4,4’-DDD was the only organic with a ER-L QI greater than 10; however, the ER-M and 
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SQC QIs were less than five. Therefore, there is only a very slight potential for decreasing the aquatic 
receptor population from organics in the sediment. 

Antimony, copper, lead, and zinc are the only metals detected in the sediment with ER-L QIs that 
exceed one. Antimony, which had a ER-L QI value of 23, was the only metal detected in the sediment 
with ‘an ER-M QI that exceeds one. Therefore there is only a slight potential for metals in the 
sediment to cause a decrease in the aquatic receptor population. 

7.9.3 Terrestrial Chronic Daily Intake Model 

Table 7-20 presents the QI for the terrestrial CD1 model. Appendix U contains the CD1 spreadsheets. 
The red fox, and white-tail deer had QIs that range from 0.627 to 0.847. The QI for the bobwhite 
quail was 4.77. The QIs for the cottontail rabbit and raccoon are 11.4 and 25.6, respectively. A 
significant portion of the QI values are due to metals, namely, aluminum, antimony, iron, and 
vanadium. In addition, acetone did contribute to a relatively high QI (8.6) in the raccoon model. The 
majority of the individual QIs were less than one, with a maximum QI of 2 for aluminum in the 
bobwhite quail and rabbit models. Iron, manganese, and vanadium also had QIs above one for the 
cottontail rabbit model. Aluminum and antimony had QIs above one for the raccoon model. 

7.10 Ecolopical Simificance 

This section essentially summarizes the overall risks to the ecology at the site. It addresses potential 
impacts to the ecological receptors at Site 65 from the COPCs detected in the media, and determines 
which COPCs are impacting the site to the greatest degree. This section also describes if these 
contaminants appear to be site-related based on historical use or disposal of the contaminants, and/or 
if the contaminants were detected in other media (i.e., groundwater). This information, to be used in 
conjunction with the human health risk assessment, supports the selection of remedial action(s) for 
Site 65 that are protective of public health and the environment. 

Figure l-2 presents the locations of the two ponds in relationship to Site 65. The bum area and debris 
areas associated with Site 65 are located nearly 1,000 feet west of the ponds, and are separated by the 
heavy equipment training area. Potential contamination from Site 65 to the ponds could result from 
.two release mechanisms, surface soil runoff and/or groundwater recharge. Initially, it was thought that 
some surface soil from Site 65 may have been pushed into the heavy equipment training area, and 
could subsequently work its way into Courthouse Bay Pond. However, based on the analytical results 
presented in Section 4.0 of this report, it does not appear that contaminants in the surface soil at Site 
65 are migrating to Courthouse Bay Pond. It also was determined from the RI that groundwater at Site 
65 flows in a southwesterly direction. Therefore, site-related contaminants in the groundwater will 
not be discharging to the ponds. In summary, it does not appear that any of the contaminants detected 
in the surface water or sediment in either pond are related to Site 65. 

7.10.1 Aquatic Endpoints 

Based on the risk characterization, there is a slight potential for organic compounds 
(di-n-butylphthalate, 4,4’-DDE and 4,4’-DDD) detected in the sediments to cause a decrease in the 
aquatic life population. Based on the risk characterization, there is a probable potential for (aluminum 
and lead) and a slight potential for (copper, iron, and zinc) in the surface water to decrease in the 
population of aquatic life. 
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In general, the pesticides 4,4’-DDE and 4,4’-DDD were detected at similar concentrations in 
Courthouse Bay Pond and Powerline Pond. These pesticides were detected at similar concentrations 
inside and outside of the site boundaries and are most likely attributable to the historical pesticide 
applications that have taken place at Camp Lejeune over the years. 

- 

The majority of inorganics that exceeded either SWSVs or SSVs were detected in Courthouse Bay 
Pond that is directly east and downgradient of the heavy equipment training area. Evidence of surface 
water runoff from the heavy equipment training area into this pond was apparent during the time of 
sampling. The suspended solids in the Courthouse Bay Pond are due to this runoff. It has been 
reported that for ambient waters, typically 30 to 80 percent of the copper, nickel, and zinc, and 90 to 
95 percent of the lead may be in a particulate phase measured by the total recoverable method but not 
the dissolved method (USEPA, 1992). Therefore, the suspended solids probably are significantly 
contributing to the elevated inorganic concentrations in the surface water. This is important because 
it is generally supported by the scientific community within and outside USEPA that dissolved metal 
more closely approximates the bioavailable fraction of metal in the water column than does total 
recoverable metal (USEPA, 1993h). Since dissolved inorganics were not collected, the actual impacts 
to the aquatic life (based on dissolved inorganics), could not be evaluated. It should be noted; 
however, that as presented above, none of the inorganics in the surface water or sediment are thought 
to be site-related. 

The bluegill and redear sunfish collected at Courthouse Bay Pond were not as brilliant in color as the 
same species collected from Powerline Pond. It has been reported that environmental background and 
light intensity are important factors in determining color changes in fish (Chavin, 1973). Therefore, 
the apparent color difference in the Courthouse Bay Pond fish is probably due to color difference of 
the water, and the decreased intensity of light penetration due to the turbidity. 
No largemouth bass were collected in Courthouse Bay Pond. However, small fish resembling the 
shape of largemouth bass were observed swimming on the surface of this pond during the sampling 
investigation. The contaminants in the surface water and sediment may be reducing the fish 
population in Courthouse Bay Pond. As presented in the Ecological Effects section of this report, high 
turbidity is associated with adverse effects on fish, especially largemouth bass. Therefore, the reason 
for the decrease in numbers and types of fish collected in Courthouse Bay Pond also may be the large 
amount of suspended solids in the surface water. 

‘_I 

As presented in the Ecological Effects section of this report, high turbidity is associated with adverse 
effects on benthic macroinvertebrates. The only species that was collected in Courthouse Bay Pond 
was Chaborus sp. This species is reportedly able to exist in turbid and anaerobic conditions 
(Hackney &al., 1992). The absence of other benthic macroinvertebrate species may be due to the 
contaminants detected in the surface water and sediments. However, the high turbidity 025 NTU) 
and low dissolved oxygen concentration (2.0 ppm) is most likely contributing significantly to the 
absence of other species. 

In general, the summary statistics for the benthic macroinvertebrates collected in Powerline Pond were 
lower than those for the benthic macroinvertebrates collected in the off-site reference station. 
However, several of the species identified in Powerline Pond are sensitive to pollution and organic 
wastes. In addition, barium in the surface water, and 4,4’-DDE and 4,4’-DDD in the sediment were 
the only COPCs that exceeded screening values. As presented earlier in this ERA, the SWSV for 
barium appears to be overly conservative in the surface water and the pesticides in the sediment are 
not thought to be site-related. Therefore, the benthic macroinvertebrate population in Powerline Pond 
does not appear to adversely impacted by site-related contaminants. -.. 
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7.10.2 Terrestrial Endpoints 

Several contaminants were detected in the surface soil at concentrations that exceeded the SSSVs. 
Therefore, there is the potential for a decrease in the population of terrestrial plants and invertebrates 
in these areas. It is noted that no visible signs of stressed or dead vegetation in these areas were 
observed during the field investigations. 

The CD1 versus the TRV for the bobwhite quail, cottontail rabbit, raccoon, and whitetail deer all 
exceeded one. For the whitetail deer, none of the individual QIs exceeded “1”. For the bobwhite 
quail, vanadium caused the high QI value, while aluminum, iron, and vanadium caused the high QI 
in the rabbit. Aluminum was detected in the surface soil at concentrations below the base-background 
concentration, and therefore is not expected to be site-related. In addition, vanadium was detected at 
a maximum concentration of 12 m&g in the Site 65 surface soil, which just slightly exceeded twice 
the average base background concentration (11.6 mg/kg). Therefore, it is unlikely that the vanadium 
is site-related. Iron, which may be site-related, had a QI value of 1.43. Based on the model being very 
conservative and the fact the heavy equipment training area (which would not be inhabitated by 
rabbits) is factored into the model, there does not appear to be an actual risk to the rabbit. Acetone 
and aluminum in the fish caused most of the high QI value in the raccoon. Acetone is not expected 
to bioconcentrate to the concentration detected in the fish due to its low bioconcentration factor, and 
the fact that it was detected at low concentrations (less than ten times the concentration in the blank 
samples) in the surface water (5 yg/L). Therefore, the acetone in the fish is most likely due to 
laboratory activities. In addition, aluminum in not thought to be related to site activities since it was 
detected below the base-background concentration in the surface soil, which would be the only 
pathway from Site 65 to the ponds. 

7.10.3 Threatened and Endangered Species 

Presently, no threatened or endangered species are known to reside at Site 65 or the immediately 
surrounding areas. However, a natural heritage resources survey conducted at Camp Lejeune 
(Leblond, 199 l), identified the plant specie, blackfruit spikerush (EZeocharis melanocarpa) as being 
located in the vicinity of the ponds at Site 65. This specie presently has a state candidate status. The 
exact location of the plant is not known at this time, because ofthe large scale used on the survey map. 
Since the surface soil near the ponds does not contain contaminants related to Site 65, any potential 
impacts to this plant would not be site related. 

7.10.4 Wetlands 

National Wetland Inventory (NWI) maps identify both Courthouse Bay Pond and Powerline Pond 
as wetlands. Contaminants that exceeded screening values were present in the surface soil, surface 
water, and sediment. These contaminants may be effecting the wetland areas. It should be noted that 
no areas of stressed or dead vegetation were observed during the field investigations. Also, since the 
ponds do not contain contaminants related to Site 65, any potential impacts to wetlands are not site 
related. 
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7.11 Uncertaintv Analvsis -Y 

The procedures used in this evaluation to assess risks to ecological receptors, as in all such 
assessments, are subject to uncertainties. The following discusses some of the uncertainty in this 
ERA. 

The chemical sampling program at Site 65 consisted of two surface water samples and four sediment 
samples. Because there were less than twenty samples, contaminants could not be eliminated because 
of infrequency. Therefore, contaminants not related to the site may have been retained as COPCs and 
thus carried through the ERA. 

There is uncertainty in the ecological endpoint comparison. The SWSVs (NCWQS and AWQC) are 
established to be protective of a majority of the potential receptors. However, there will be some 
species will not be protected by the values because of their increased sensitivity to the chemicals. In 
addition, most of the values are established using laboratory tests, where the concentrations of certain 
water quality parameters (pH, hardness, total organic carbon) that may influence toxicity are most 
likely at different concentrations in the site water. 

Potential adverse impacts to aquatic receptors from contaminants in the sediments were evaluated by 
comparing the COPC concentration in the sediments to SSVs. These SSVs have more uncertainty 
associated with them than do the SWSLs, since the procedures for developing them are not as 
established as those used in developing SWSLs. In addition, sediment type (pH, acid volatile sulfide, 
total organic carbon) also has a significant impact on the bioavailability and toxicity of contaminants. 

There is uncertainty in comparing tissue concentrations to fish collected in Courthouse Bay Pond and 
Powerline Pond to fish collected in other studies. In many cases, the fish that were collected from the 
ponds were different species than the fish collected in the other studies. Many contaminants 
bioaccumulate differently in different species. Therefore, comparisons of contaminant concentrations 
of different fish may be misleading. Finally, there is limited data in the literature to assess potential 
impacts to fish from contaminants in their tissue. 

,_ 

Potential adverse impacts to terrestrial invertebrates and plants were evaluated by comparing the 
-COPC concentration in the soil to SSSVs. Most of these studies do not take into account the soil type, 
which may have a large influence on the toxicity of the contaminants. For example, soil with high 
organic carbon content will tend to sorb many of the organic COPCs, thus making them less 
bioavailable to terrestrial receptors. In addition, most of the SSSVs are based on one or two studies, 
which greatly adds to their uncertainty. 

There are some differences of opinion found in the literature as to the effectiveness of using models 
to predict concentrations of contaminants found in terrestrial species. According to one source, the 
food chain models currently used incorporate simplistic assumptions that may not represent actual site 
conditions, bioavailability of contaminants, or site-specific behavior of the receptors. Simple food 
chain models can provide an effective means of initial characterization of risk; however, residue 
analyses, toxicity tests, and the use of biomarkers provide a better approach for assessing exposure 
(Menzie &al., 1993). 

There are several sources of uncertainty when using these models. First, most of the terrestrial 
reference values are based on toxicity data from another species, which is then extrapolated to the 
species of concern using a body-size scaling equation. Since the toxicity of all contaminants may not _ 
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be proportional to body size, the calculated TRVs may not accurately predict risk to the species of 
concern. Another source of uncertainty with the models is that many of the input parameters are based 
on default values (i.e., ingestion rate) that may or may not adequately represent the actual values of 
the parameters. In addition, there is uncertainty in the amount that the indicator species will represent 
other species potentially exposed to COPCs at the site. 

There is uncertainty in use of the bioconcentration and biotransfer factors. Bioconcentration and 
biotransfer factors can vary widely from species to species. The species used in the calculation of the 
bioconcentration and biotransfer factors are different that the species that actually occur at the site. 
Therefore, use of the factors will tend to either overestimate or underestimate actual bioaccumulation 
of contaminants. Finally, terrestrial receptors also may be exposed to contaminants in the sediments. 
However, currently, there is no guidance in the literature that can be used to evaluate this potential 
exposure pathway. 

The toxicity of chemical mixtures is not well understood. All the toxicity information used in the 
ERA for evaluating risk to the ecological receptors is for individual chemicals. Chemical mixtures 
can affect the organisms very differently than the individual chemicals due to synergistic or 
antagonistic effects. In addition, the species that were used to develop the toxicity data may not be 
present at the site, or have the potential to exist at the site; Depending on the sensitivity of the tested 
species to the species at the site use of the toxicity values may overestimate of underestimate risk. 
Many chemicals are not acutely toxic; however, they have the potential to bioaccumulate in ecological 
receptors through food chain transfer. This bioaccumulation potential typically is not taken into 
account when comparing contaminant concentrations to screening values. 

Finally, toxicological data for several of the COPCs were limited or do not exist. Therefore, there is 
uncertainty in any conclusions involving the potential impacts to aquatic receptors from these 
contaminants 

7.12 Conclusions 

7.12.1 Aquatic Ecosystem 

As presented earlier in the ERA, the assessment endpoints for the aquatic receptors are changes in the 
structure of benthic macroinvertebrate communities attributable to site-related contaminants and the 
potential reduction of an aquatic receptor population or subpopulation that is attributable to site-related 
contaminants. The remaining portion of the ERA evaluates these assessment endpoints using a series 
of measurement endpoints. This section of the ERA examines each of the measurement endpoints to 
determine if the assessment endpoints are impacted. 

The first measurement endpoint is determining if there is lower benthic macroinvertebrate species 
diversity and richness in the Site 65 stations when compared to an ecologically similar background 
location. There was lower species diversity and richness in the Site 65 stations. However, it is 
important to note that the ecologically similar off-site reference location to which the Site 65 samples 
were compared, was not another pond; rather, it was a small (75 to 100 feet diameter) ponded area 
along a creek. The reason that this sample was chosen as the off-site reference sample was because 
this was the most ecologically similar off-site reference sample that was collected. The benthic 
macroinvertebrate samples were collected along the bank of the off-site reference station, as opposed 
to the middle of the ponds at Site 65. Also, the dissolved oxygen was higher in the ponded area 
(7.1 ppm) as opposed to the Site 65 ponds (2.0 and 3.0 ppm). Therefore, the differences in species 
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diversity and richness between these stations may be due to these differences in the abiotic and biotic 
habitat. 

___ 

The second measurement endpoint is determining if the Site 65 benthic macroinvertebrates are 
dominated by contaminant-tolerant species as opposed to contaminant-sensitive species. The 7.1 Ml31 
in Powerline Pond is indicative of a water body with fair water quality. In addition, over 75 percent 
of the species that have biotic index values are indicative of fair water quality. Of these 75 percent, 
half of the individuals are indicative of good to fair water quality, and 12.5 percent are indicative of 
excellent water quality. Therefore, it appears that Power-line Pone is dominated more by contaminant- 
sensitive species, as opposed to contaminant-tolerant species. The benthic macroinvertebrate specie 
collected in Courthouse Bay Pond does not have a biotic index. 

The third measurement endpoint is determining if the contaminant levels in the Site 65 biota tissue 
samples are elevated when compared to tissue samples collected at off-site background stations or 
reference levels in the literature. With the exception of 4,4’-DDD, the VOCs, and a few of the 
inorganics (barium, selenium, and thallium), the remaining COPCs were detected in the fish tissue 
within the range of, or just slightly above the concentration in their respective comparison samples. 
4,4’-DDD was detected in one fish sample, at a relatively low concentration (5.7 pgkg). The VOCs 
that were detected in the fish tissue are most likely associated with the laboratory preparation 
procedures, since the VOCs either were not detected, or detected at low concentrations in the surface 
water and sediment. In addition, based on the relatively low BCFs, these VOCs are not expected to 
significantly bioconcentrate in fish tissue. Finally, barium, selenium, and thallium all were detected 
in low concentrations, and are not expected to be related to site activities. 

The fourth measurement endpoint is determining if the contaminant levels in the Site 65 fish tissue 
samples exceed toxicity values in the literature. Arsenic was the only contaminant detected in the fish 
tissue samples for which toxicity data was located in the literature. Arsenic was detected at a 
concentration in the fish tissue below the reported toxicity concentration. 

_ 

The last measurement endpoint is determining if the contaminant concentrations in the surface water 
and sediment exceed the contaminant-specific surface water and sediment effect concentrations (i.e., 
SWSVs, and SSVs). Several contaminants were detected in the surface water and sediment at 
concentrations exceeding the SWSVs and SSVs. The majority ofthe exceedences in the surface water 
and sediment occurred in Courthouse Bay Pond. Therefore, some of these contaminants have the 
potential to cause a reduction in the aquatic life population. However, as presented earlier in this 
ERA, none of these contaminants are thought to be site-related. 

Based on these endpoints, the change in the structure of the benthic macroinvertebrate communities 
and/or the potential reduction of an aquatic receptor population or subpopulation may be attributable 
to contaminants detected in the surface water and/or sediment. Also, as presented earlier in this ERA, 
none of these contaminants are thought to be site-related. The low number of species and benthic 
macroinvertebrates in Courthouse Bay Pond most likely is due to the low dissolved oxygen 
concentration (2.0 ppm) and suspended solids in the pond. Since one benthic macroinvertabrate 
species collected in Power-line Pond is indicative of excellent water quality, and another is indicative 
of good to fair water quality, the benthic macroinvertebrate population in this pond does not appear 
to be adversely impacted. The decreased fish population in Courthouse Bay Pond also is most likely 
due to the high suspended solids concentration in this pond. 
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Overall, there is a moderate potential risk to aquatic life in Courthouse Bay Pond, with most of the risk 
associated with the non-site-related suspended solids in the surface water. There is only a slight risk 
to aquatic life in Powerline Pond; however, these risks are due to non-site-related contaminants (4,4’- 
DDD and 4,4’-DDE). Based on the ERA, no further investigations are deemed necessary. However, 
it is recommended that controls be established to prevent runoff from the heavy equipment training 
area to Courthouse Bay Pond. 

7.12.2 Terrestrial Ecosystem 

As presented earlier in the ERA, the assessment endpoints for the terrestrial receptors is the potential 
reduction of a receptor population or subpopulation that is attributable to contaminants from the site. 
This section evaluates this assessment endpoint using the measurement endpoints. 

The first measurement endpoint is determining if there are exceedences of contaminant-specific soil 
effect concentrations (i.e., SSSVs). Several contaminants were detected at concentrations in the 
surface soil that exceed the SSSVs. 

The second measurement endpoint is determining if the terrestrial CD1 exceeds the TRVs. The CD1 
exceeded the TRV for the bobwhite quail, cottontail rabbit, raccoon, and whitetail deer. However, 
as presented in the Rick Characterization section of this ERA, none of the contaminants significantly 
adding to the risk are expected to be site-related. 

Finally, the last measurement endpoint is determining if the tissue sample concentrations exceed 
proposed criteria for piscivorous wildlife. Mercury was the only contaminant detected in the fish 
tissue at a concentration that was just slightly above limits for ingestion by birds; however, it was 
below the limit for the protection of small mammals. Mercury was not detected in and of the surface 
water, sediment, surface soil, or groundwater. The source of the mercury in the fish may have 
bioconcentrated from non-detected concentrations in the surface water or sediment. As presented 
earlier in this ERA, no contaminants in the surface water or sediment are thought to be related to 
Site 65. Therefore, any potential impacts to the bird population are not expected to be site-related. 

Overall, some potential impacts to soil invertebrates and plants may occur as a result of site-related 
‘contaminants. It should be noted that there is much uncertainty in the SSSVs. A potential decrease 
in the terrestrial vertebrate population from site-related contaminants is not expected based on the 
terrestrial intake model. 
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TABLE 7-l 

FREQUENCY AND RANGE OF CONTAMINANT DETECTIONS 
COMPARED TO SURFACE WATER SCREENING VALUES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 

Volatiles @g/L) 

Surface Water 
Screening Values Contaminant 

(SWSV) Frequency/Range 

USEPA Region IV 

North Water Quality Screening 

Carolina Values 

Water . (WQSV)@) Average No. of No. of No. of Positive Detects 
Quality Reference Positive Range of Positive Above the Average 

Standards Station Detects/No. Positive Detects Above Reference Station 
(WQS)(‘) Acute Chronic Concentration of Samples Detections Lowest SWSV Concentration 

1 ,ZDichloroethane (total) NE 2 18,000’4’ 1,100 ND 212 1J 0 2 

ketone 500 9,000,000~4’ 11,200”’ ND l/2 5J 0 1 

horganics @g/L) 

iluminum NE 750 87 333 112 25,800 1 1 

3arium NE 69.1c5’ 3.8”’ 25.7 212 36.7-69.3 2 2 

Zalcium NE NE NE 17,567 212 12,000-26,800 NA 1 

Chromium 50 794 (‘1 95 (9 ND l/2 27.6 0 1 

Zapper 7 7.2 Q) 5.22 0) ND 112 41.1 1 1 

ron 1,000 NE 1,000 576 212 348-7,890 1 1 

,ead 25 24.18 0.94 ND l/2 45.8 1 I 

vlagnesium NE NE NE 1,745 212 2,060-2,520 NA 2 



TABLE 7-l (Continued) 

FREQUENCY AND RANGE OF CONTAMINANT DETECTIONS 
COMPARED TO SURFACE WATER SCREENING VALUES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 

Inorganics @g/L) 
(continued) 

Manganese 

Potassium 

Sodium 

Vanadium 

Zinc 

Notes: 

Surface Water 
Screening Values Contaminant 

(SWSV) Frequency/Range 

USEPA Region IV 

North Water Quality Screening 

Carolina Values 

Water (WQSV)(‘) Average No. of No. of No. of Positive Detects 
Quality Reference Positive Range of Positive Above the Average 

Standards Station Detects/No. Positive Detects Above Reference Station 
(WQS)(” Acute Chronic Concentration of Samples Detections Lowest SWSV Concentration 

NE 1,470”’ 80.3’5’ ND 212 57.3-88.4 1 2 

NE NE NE ND 112 2,970 NA 1 

NE NE NE 9,830 212 3,330~6,320 NA 2 

NE 284c5’ 19.1(j) ND 112 26.2 1 1 

50 52 47 ND 212 33.6-144 1 2 

NE = Not Established 
NA = Not Applicable 

(‘1 NC DEHNR, 1994 (Water Quality Standards). 
(*) USEPA, 1995a (Region IV Toxic Substance Spreadsheet). 
(3) Criteria are hardness dependent; values are based on a hardness of 38 mg/L as CaCO,. 
(4) USEPA, 1995b (Region III BTAG Screening Levels). 
(‘) Suter and Mabrey, 1994 (Toxicological Benchmarks for Screening Potential COCs for Effects on Aquatic Biota). 



TABLE 7-2 

FREQUENCY AND RANGE OF CONTAMINANT DETECTIONS 
COMPARED TO SEDIMENT SCREENING VALUES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

I Sediment Screening Contaminant 
‘al ues (SS rlRange 

Contaminant ER-L ER-M SQCc3) 

Average 
Reference 

Station 
Concentration 

Frequer 

No. of 
Positive 

Detects/No. 
of Samples 

Range of 
Positive 

Detections 

NE NE 

NE NE 

614 ND 

957 ND 

NE 2,33 1 

NE 627 

1 4oC5’ 1,133 

NE 82 

ND 

ND 

ND 

ND 

414 19OJ-450J 

l/4 795 

414 72J-94J 

2/4 13J-18J 

214 65-155 

314 3J-7J 

1,400(” 12,699 ND 414 94OJ-1,600J 

NE 7.57 

20@’ 19.17 

27”’ 109.56 

2.51 

1.57 

2.42 

l/4 8.3NJ 

214 76J-84J 

214 ISJ-19NJ 

NE NE 1,166 414 

25” NE ND 

NE NE 6.46 

NE NE 

370”’ NE 

NE NE 

270”’ NE 

NE NE 

1,967 

1.86 

ND 

0.75 

434 

l/4 

414 

414 

214 

II4 

314 

4J4 

218”’ NE 

NE NE 

0.79 

45.25 

NE NE 3.63 A 

314 

3f4 

414 

394- 
37,0005 

46.6J 

13.6-110 

322-4,640 

9.8J-43.6J 

36.3 

8.2-l OOJ 

414- 
14,600J 

23.9-176J 

94.81,140 

25.6-126J 

No. of No. of Positive 
Positive Detect Above 
Detects the Average 
Above Reference 

Lowest SSV Concentration 

Volatiles @g/kg) 

Acetone 

Chloroform 

2-Butanone NE 

Carbon Tetrachloride NE 

Tetrachloroethene NE 

Toluene NE 

Semivolatiles @g/kg) 

1 4 

Beta-BHC i NE 

Aluminum NA 

Antimony 2’2’ 

Barium 500(” 

Calcium NE 

Chromium 52.3’*’ 

Cobalt NE 

Copper 18.7”) 

Iron 27,QOO 

2 NA 

0 2 

NA 1 
? 3 

3 0 

Lead 1 30.2c2) 3 2 

NA 

0 

Magnesium NE 

Manganese 230’” 

3 

4 



TABLE 7-2 (Continued) 

FREQUENCY AND RANGE OF CONTAMINANT DETECTIONS 
COMPARED TO SEDIMENT SCREENING VALUES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 

Inorganics (mgkg) 
(continued) 

Potassium 

Sodium 

Vanadium 

Zinc 

Notes: 

Sediment Screening Contaminant 
Values (SSV) Frequency/Range 

Average No. of 
Reference Positive Range of 

Station Detects/No. Positive 
ER-L ER-M SQCc3) Concentration of Samples Detections 

NE NE NE ND l/4 1,410 

NE NE NE ND 314 139-203 

NE NE NE 1.52 l/4 40.5 

124”’ 410”’ NE 5.11 414 7.9-2805 

NE = Not Established 
ER-L = Effects Range Low 
SQC - Sediment Quality Criteria 
NA = Not Applicable 
ER-M = Effects Range Median 

No. of No. of Positive 
Positive Detect Above 
Detects the Average 
Above Reference 

Lowest SSV Concentration 

NA 1 I 

e-k- 

(‘)Long et.&, 1995. 
(“USEPA 1995~ (Supplemental Guidance to RAGS., Region IV Bulletins, Ecological Risk Assessment) 
(3) Values ;?rere calculated using the following equation: SQC = Foc*Koc*FCV/1000000 

Where: 
Foe = Fraction of organic carbon in the sediments (used 24,900 mg/kg) 
Koc = Organic carbon partition coefficient (chemical specific) 
FCV = Final water chronic value (chemical specific) 

1 I 4 

@) USEPA, 1995b (Region III BTAG Screening Levels). 
(5) Tetra Tech Inc., 1986 (Apparent Effects Threshold Sediment Quality Values). 
w Sulliven et al ----, 1985. 



TABLE 7-3 

CONTAMINANTS OF POTENTIAL CONCERN IN EACH MEDIA 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 

Volatiles 

Acetone 

2-Butanone 

Ethylbenzene 

Methylene chloride 

Toluene 

Trichloroethane 

Xylenes (Total) 

Semivolatiles 

Surface Water Fish 

Aquatic Terrestrial Surface Whole 
Receptors Receptors Sediment Soil Fillet Body 

X X 

X 

X 

X 

X 

X 

X 

Phenanthrene X 

Pyrene X 



TABLE 7-3 (Continued) 

CONTAMINANTS OF POTENTIAL CONCERN IN EACH MEDIA 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-03!2 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

- 

- 



Contaminant of 
Potential Concern 

Volatiles 

Acetone 

2-Butanone 

Ethylbenzene 

Methylene chloride 

Toluene 

Trichloroethene 

Xylenes 

Semivolatiles 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(g,h,i)perylene 

Bis(2-ethylhexyl)phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

2,4-Dinitrophenol 

Di-n-butylphthalate 

Fluoranthene 

Fluorene 

Indeno( 1,2,3-cd)pyrene 

Phenanthrene 

TABLE 7-4 

REGION IV, PHYSICAL/CHEMICAL CHARACTERISTICS OF THE COCs 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 



Contaminant of 
Potential Concern 

Semivolatiles (continued) 

Pyrene 

Pesticides/PCBs 

BCF 

30” 

Organic 
Carbon 
Partition 

Coefficient 
W&9 

38,000’5’ 

Beta-BHC 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Endosulfan II 

Endosulfan Sulfate 

Heptachlor epoxide 

Aroclor 1260 

Inorganics 

Aluminum 

Antimony 

Arsenic 

130” 3,800c5’ 

53 600” 770,000’5’ 

53;600’3’ 4,400,000’5’ 

53 600c3’ 

2b0'3' 

243,000’5’ 

3,162”” 

270c3’ 3,162(“) 

11 ,200C3’ 220t5’ 

3 1 ,200C3’ 530,000’5’ 

23 1’” ND 
l(3) ND 

44”’ ND 

tes: 

Log 
Octanol/ 
Water 

Coefficient 

5.1” 

3.8” 

6. I@’ 

6.8(” 

6.5@) 

4.1@) 

3.7@’ 

TABLE 7-4 (Continued) 

REGION IV, PHYSICAL/CHEMICAL CHARACTERISTICS OF THE COCs 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

5.0’” 

6.0@’ 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Biotransfer Factors 

J&,(‘)(Z) J+(‘)(z) f&(‘)(z) 

4.37e-02 i 4.37e-02 / 3.16c-03 

1.65e-01 1.65e-01 1 3.16e-04 
1 

2.81e-01 

4.99e-02 

1.32e-02 

2.81e-01 

4.99e-02 

1.32e-02 

1.26e-04 

2.5 le-03 

2.5 le-02 

4.00e-02 6.00e-03 1 2.00e-03 
I 

2.00e-02 7.00e-03 1 2.00e-02 
I 

4.00e-01 

4.00e-03 

4.50e-02 

2.50e-01 

9.00e-01 

2.50e-02 

2.50e-01 

1 .OOe-03 

9.00e-03 

5.00e-02 

2.00e-01 

2.50e-02 

1 .OOe-02 

2.00e-02 

3.00e-04 

4.00e-04 

2SOe-01 

1.50e-02 

4.00e-01 l.OOe-01 1 3.00e-03 
I 



TABLE 7-4 (Continued) 

REGION IV, PHYSICAL/CHEMICAL CHARACTERISTICS OF THE COCs 
SITE 65 - ENGINEER AREA DUMP 

REMEDLAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

(‘) Baes a. aJ., 1984 ,for the inorganic& 
(*) The organics were calculated using Travis and Arms, 1988. 
(3) USEPA, 1995a (Region IV). 
(4) USEPA, 1995b (Region III). 
(5) USEPA, 1986. 
@) SCDM, 1991. 
(7) Montgomery, 1990. 
(‘) Used benzo(a)pyrene Kow. 
(‘I USEPA, 1993e (Sediment Quality Criteria for Fluoranthene). 
(lo) USEPA, 1993f (Sediment Quality Criteria for Phenanthrene). 
(I’) ASTDR, 1993 (Toxicological Profile for Endosulfan). 

BCF = Bioconcentration Factor 
ND = No Data 
Bv = Biotransfer factor for vegetation (stems, leaves) 
Br = Biotransfer factor for vegetation (berries, fruits) 
Bb = Biotransfer factor for beef 



TABLE 7-5 

SAMPLING STATION CHARACTERIZATION SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Y-T%? 
65SW/SDlBN/FSO4 NM 3 Open 

4 Open 

Notes: 

NM = Not measured due to irregular shape of the ponds 
SW = Surface Water Sample 
SD = Sediment Sample 
BN = Benthic Macroinvertebrate Sample 

Sediment Description 

Silt with some sand, organic material 
1 :zE below 3” 

~ Silt with some sand, much organic 
material 



TABLE 7-6 

FIELD CHEMISTRY DATA 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Temperature Dissolved Oxygen Conductivity Salinity 
Station (“(2 (%) (mg/L) (umhoskm) (PPt) 

65-SW/SD04 17.3-30.4 6.7-7.2 2.0-10.6 12.0-21.5 0 

65-SW/SD05 24.1-27.8 6.32-7.62 3.0-9.0 196-214 0 

Notes: 

“C = Degrees Centigrade 
mg/L = Miligrams per Liter 
S.U. = Standard Units 
umhoskm = Micromhos per centimeter 
ppt = Parts Per Thousand 



TABLE 7-7 
,-\ 

TOTAL NUMBER OF FISH COLLECTED PER STATION 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Largemouth Bass 0 9 

Redear Sunfish 8 31 

Bluegill 32 30 



TABLE 7-8 

FISH DISTRIBUTION AND CHARACTERIZATION SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Common Name Scientific Name 

Bluegill Lepomis 
macrochirus 

Largemouth bass Microuterus 
salmoides 

Redear sunfish Lepomis 
microlouhus 

Length Length 
N.C. Atlas Water 
(cm> (cm> Type Habitat Spawning Tolerance Family Sources 

25 1 S-20 Freshwater Rivers, Streams May through June Intermediate Centrarchidae l,2,3 
Creeks, Ponds 

48 12-70 Freshwater Rivers, Streams May through October Intermediate Centrarchidae 1,2,3 
Creeks, Ponds 

NA 36 Freshwater Rivers, Streams May through June Intermediate Centrarchidae 1,2,3 
Creeks, Ponds 

Notes: 

1 = Menhinick, 1992. 
2 = Boschung, 1983. 
3 = USEPA, 1989d. 



TABLE 7-9 

NUMBER AND PERCENTAGE OF 
BENTHIC MACROINVERTEBRATE SPECIES PER STATION 

SITE 65 - ENGENEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

TAXON 

Arthronoda 

65-BN04 65-BN05 

I lnsecta -I I 

Psectrocladius &&Q 

Note: 

The number in parentheses is the percentage of individuals of that species. 



TABLE 7-10 

TOLERANCE VALUES OF BENTHIC MACROINVERTEBRATE SPECIES 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Notes: 

(‘) - USEPA, 1990. 
(‘I - Lenat, 1993. 

NA = Not Available 
S = Sensitive to heavy metals 
T = Tolerant to heavy metals 
Organics Ranking = 0 to 5 with 0 being the least tolerant to organic wastes 



TABLE 7-l 1 

SUMMARY STATISTICS OF BENTHIC MACROINVERTEBRATE SPECIES 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station 

Site 65 Stations 

Number 
of Species 

Sharmon- 
Species Brillouin’s Wiener 

Number Density Species Species Macroinvertebrate 
of‘ Individuals (Urn’) Diversity Diversity Biotic Index 

65-BN04 

65-BN05 

Off-Site 
Background Station 

1 6 38 0 0 NC 

6 14 89 0.53 0.71 7.1 

WC02 20 286 0.76 0.80 7.8 1,823 

Notes: 

#/m’ = Total number of individuals per square meter. 
NC = Not calculated since the specie did not have a Biotic Index value. 



TABLE 7-12 

RESULTS OF THE JACCARD COEFFICIENT (Sj) OF COMMUNITY SIMILARITY 
AND S@RENSON INDEX (Ss) OF COMMUNITY SIMILARITY BETWEEN 

BENTHIC MACROINVERTERBRATE STATIONS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Si 

65-BN04 
SS 

65BN05 

HCOl 0.00 0.08 NA 



TABLE 7-13 

SUMMARY OF SAMPLES SENT TO LABORATORY FOR CHEMICAL ANALYSIS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Sample Number Species 

65-FS04-BGO 1 W Bluegill 

65-FS04-BGOI F Bluegill 

65-FS04-RSOI W Redear Sunfish 

65FS05-LB01 W Largemouth Bass 

65-FS05-LB0 1F Largemouth Bass 

65-FS05-RSOI W Redear Sunfish 

65-FS05-RSOlF Redear Sunfish 

65-FS05-BGOl W Bluegill 

65-FS05-BGOlF Bluegill 

Sample Analysis 

Whole Body 

Fillet 

Whole Body 

Whole Body 

Fillet 

Whole Body 

Fillet 

Whole Body 

Fillet 

Trophic Level 

Insectivore 

Insectivore 

Insectivore 

Piscivore 

Piscivore 

Insectivore 

Insectivore 

Insectivore 

Insectivore 

- 



TABLE 7-l 4 

COMPARISON OF CONTAMINANT LEVELS IN SITE 65 TISSUE SAMPLES 
TO CONTAMINANT LEVELS IN TISSUE COLLECTED IN OTHER STUDIES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Fish Whole Body 
Concentrations(‘) 

n--r:,- c-....-l Study 
sodv Fish Whole I ~, 

Concentrations(*) 

Site 65 
Fish Fillet 

Concentration(‘) 

Off-Site 
Background 

Fish Fillet Contaminant of Potential 
Concern 

Pesticides @g/kg) 

4,4’-DDD 
4,4’-DDE 
Volatiies (@kg) 

6.9J-40J(BG) 20-160 5.7J(BG) ND 
1 SJ(BG) 30-850 ND 9.7 - 12 

Acetone 
2-Butanone 
Methylene chloride 
Toluene 
Inorganics @g/kg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Copper 

27,000-1.400.000J~RG~ 1 NA I 5 fan-7 9nnfl.~~\ I I~T-I~T I 

)J (RS) I NA I ND I NT-l I 

I NA I ND I ND I 

,~. -I ._ .,_ _  .-,--, _.-- -,--- ,,--“\-*.--, XV” Ad”., 

560J(RS) ! NA ! ND I ND 
l,OO( \~~_, 

5,OOOJ(LMB) I I _ .- _ .- 

I I 
9.65-l 8J(B , IG) I NA I 0.1 ..)9(LMB) 36.5 

l.l-1.5(RS) NA ND ND 
0.1 SJ(BG) NA ND 0.34L-3.7L 

0.44J-2.9J(RS) NA 0.21 J(BG) ND 
ND 

Iron 
.0.46J 

I 
0.17-0.49CRS>. ! 0.04- 1.15 ! ND I ND 

I O.O28(BG) NA ND 
l.l-8.6(RS) 1.43 - 5.33 0.46-0.49(BG) 0.185- ~~ 

7.85-26.1 J(LMB) NA ND ND 

I NA O.O92J-0.45J(BG) 0.08J - 0.38 
0.04 - 1.26 0.05 1 J-0.3J(LMB) 0.05 - 0.24 

O.ll-0.12iBG) 
NA 0.14-0.22(BG) ND 

Thallium NA 0.1 l(RS) ND 

zinc 14.85-3 1 .SJ(RS) 44.9 - 67.7 5.8J-8.4J@G) 3.9 6.5 - 

Lead 
Manganese 
Mercury 
Selenium 

-\---I 
1 J-4.9J(BG) 
0.11 J(LMB) I 

0.16~0.421BG) I 

Notes: 

LMB = Large Mouth Bass 
BG = Bluegill 
RS = Redear Sunfish 
NA = Not Analyzed 
ND = Not Detected 
(*) Species in par enthesis is sample with the highest detection. 
(*) Benkert, 1992. 



TABLE 7-15 

COMPARISON OF WHOLE BODY FISH TISSUE CONCENTRATIONS 
TO PROPOSED PISCIVOROUS WILDLIFE CRITERIA 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 

4,4’-DDD 

4,4’-DDE 

Note: 

(I) Newell et.& 1987. 

Maximum Tissue Concentration Non-Carcinogenic Risk Carcinogenic Risk (IO-*) 
oww ~WkY’) GwkS’) 

0.04OJ 0.2 0.266 

0.015J 0.2 0.266 



TABLE 7-16 

FREQUENCY AND RANGE OF CONTAMINANT DETECTIONS 
COMPARED TO SOIL FLORA AND FAUNA SCREENING VALUES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

T T Soil Flora and Fauna Contaminant 
Range 

Range of 
Positive 

Detections 

ng Values”’ 

Invertebrate 

Frequent 

No. of Positive 
Detects/No. of 

Samples 

Screen 

Earthworm 

No. of Positive No. of 
Detects Above Positive Detects 

Dutch Background Above Lowest 
Value Screening Value 

Microorganisms 
and Microbial 

Processes 

100”’ 

<300 (*) 

NE 

1 oo’2’ 

<300 C2) 

NE 

NE l/13 1J 

NE l/13 1J 

NE 2113 3J-5J 

130J 100” 100” NE l/13 

1 OO@’ NE l/13 190J 

NE 3113 765-5 10 

NE 3113 895-3605 

NE 2113 1205-510 

loo’*’ 

100’2’ 

loo’z’ 

1 oo’*’ 

NA 2 

NA 1 

1 0 

NA NA 

NA NA 

NA 2 

NA 1 

NA NA 

2113 

2113 

9113 

l/l3 

705-2505 

1005-400 

48J-87J 

180J 

70E470 

455-1505 

58J 

NE 

NE 

NE 

20 000”) 7 

NE 

NE 

1 OO@’ 

loo@’ 

NE 

25,000 

NE 

NE 

1 000’ NE 3113 

203 loo’*’ NE 

NE NE 



TABLE 7-16 (Continued) 

r Contaminant 

Semivolatiles @g/kg) 
(continued) 

Di-n-butylphthalate 

2,CDinitrophenol 

Fluoranthene 

Fluorene 

Indeno( 1,2,3-cd)pyrene 

Phenanthrene 

Pyrene 

Pesticides/PCBs @g/kg) 

4’,4-DDD 

4,4-DDE 

4’,4-DDT 

Endosulfan II 

Heptachlor epoxide 

PCBs 

FREQUENCY AND RANGE OF CONTAMINANT DETECTIONS 
COMPARED TO SOIL FLORA AND FAUNA SCREENING VALUES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Soil Flora and Fauna 
Screei 

Dutch 
Background 
Soil Values(4) Plant Earthworm 

NE 200,000 NE 

NE 200,000 NE 

100 NE 100’” 

NE NE 30,000 

NE NE 100”) 

100 NE 100” 

100 NE 1 oo’2) 

ng Values(‘) 

Microorganisms 
and Microbial 

Invertebrate Processes 

NE NE 

NE NE 

100’” NE 

I OO@) NE 

100” NE 

1 OO@ NE 

loo’z’ NE 

loo’z’ NE 

1 oo’2’ NE 

4’2’ NE 

NE NE 

<loo’*’ NE 

40@’ NE 

T Contaminant 

e 

I 

2113 2605-3905 

l/13 15OJ 

3113 1305830 

l/13 1OOJ 

2113 88E3 1OJ 

3113 59J-860 

3113 1505-850 

NA 0 

NA 0 

3 3 

3 I 3 I 

7113 3.8NJ-59J 0 0 

6/13 4.3-83J 

3113 25-565 

2113 3.8NJ-3.9NJ 

l/13 2.3 

l/13 52J 

No. of Positive No. of 
Detects Above Positive Detects 

Dutch Background Above Lowest 
Value Screening Value 

I 0 I 

-e--k-i 



3 

TABLE 7-16 (Continued) 

FREQUENCY AND RANGE OF CONTAMINANT DETECTIONS 
COMPARED TO SOIL FLORA AND FAUNA SCREENING VALUES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 

Inorganics (mg/kg) 

Barium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Thallium 

Vanadium 

Zinc 

Notes: 

Soil Flora and Fauna Contaminant 
Screening Values(‘) Frequency/Range No. of Positive No. of 

Dutch Microorganisms No. of Positive Range of Detects Above Positive Detects 
Background and Microbial Detects/No. of Positive Dutch Background Above Lowest 
Soil Values(4) Plant Earthworm Invertebrate Processes Samples Detections Value Screening Value 

200 500 4ooC2’ 4oo’2’ 3,000 13/13 2.7-36.3 0 0 

100 1 0.4 0.0075’~) 10 1 l/13 2.3-8.6 0 11 

50 100 50 20 100 9113 2.5-55.6 2 3 

NE 1 oom NE 3,515 200 13113 509-16400 NA 13 

50 50 500 300 900 13/13 2-1785 3 4 

NE 500 330@’ 330’2’ 100 13/13 2.9-1635 NA 2 

50 30 200 NE 90 2113 4.6-5.7 0 0 

NE 1 NE NE NE l/13 2.3 NA 1 

NE 2 5 8”’ 580 20 9113 2.8-12 NA 9 

200 50 200 500 100 11/13 , 3.7-3775 1 3 . 

(‘) Will and Suter 1994a and 1994b unless indicated otherwise. (Values presented for plants, earthworms, and microorganisms and microbial processes are 
benchmarks bilow which adverse inpacts to these species are not expected. Values for invertebrates are No Observed Effects Concentrations however, they are 
based on less data than the benchmarks). 

(2) USEPA, 1995b (Region III BTAG Soil Screening Values for Soil Fauna). 
(3) Hulzebos a&l., 1993 (EC50). 
(4) Richardson, 1987 (Dutch Soil Criteria) 



TABLE 7-17 

EXPOSURE FACTORS FOR TERRESTRIAL CHRONIC DAILY INTAKE MODEL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

Exposure Parameter 

Food Source Ingestion 

Feeding Rate 

Incident Soil Ingestion 

Rate of Drinking 
Water Ingestion 

Rate of Vegetation 
Ingestion 

Body Weight 

Rate of Small Mammal 
Ingestion 

Rate of Fish Ingestion 

Home Range Size 

Notes: 

MCB, C 

Units 
White-Tailed 

Deer 

NA 

I 

Vegetation 
100% 

kg/day 1 0.0185(‘) 

kg ( 45.4” 

kg/day NA 

, 

kg/day NA 

acres I 454” 

NA = Not Applicable 

(I) Arthur and Alldridge, 1979. (4) Opresko, et. al., 1994. 
(‘) Dee, 1991. P) Beyer, 1993. 
C3) USEPA, 19938. @) Nagy, 1987. 

MP LEJEUNE, NORTI 

Vegetation Vegetation 
100% 100% 

0.1 19C3’ 0.0191”’ 

--I-- 0.237 0.0135 

CAROLINA 

Red Fox Raccoon 
Small 

Mammal 

Small Mammals 80% Vegetation 40% Vegetation 
Vegetation 20% Fish 60% 100% 

0.601’3’ I 0.214’@ 1 0.112”’ 

I 0.0201” I 0.00269’5’ 

0.422(j) 0.0652’3’ 

0.086 0.112 

I 

NA 0.128 NA 

1 ,245’3’ 257’3’ 0.032”’ 



TABLE 7-18 

,- 
SURFACE WATER QUOTIENT INDEX 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

F-. 

Quotient Index 

Contaminant Station 

USEPA SWSV 
Concentration North Carolina 

(L&L) WQS Acute Chronic 

Notes: 

Aluminum 

Barium 

Copper 

Iron 

Lead 

Manganese 

Vanadium 

Zinc 

65-SW04 

65-SW05 

65-SW04 

65-SW04 

65-SW04 

65-SW04 

65-SW04 

Shaded samples are Quotient Indices that exceed “1”. 
NA = Not Available 
WQS = Water Quality Standard 
SWSV = Surface Water Screening Value 



TABLE 7-19 

SEDIMENT QUOTIENT INDEX 
STIE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Quotient Index 

Contaminant Station Concentration ER-L ER-M SW 

Semivolatiles @g/Kg) 

Di-n-butylphthalate 

. . . . . . . . . .._. . . .._i.........ii.._ ;.:.:.:.:.:.:.:.:::::::oj:::~:::::j:i: “““.““‘.::“C-.... i’ii’i~‘ii’l“:“::,:.::::.:.:.:.::~:~:,~: i:.~.:.~.:.:.,.~.;,.~.,., . ..i_. .,.,,‘r..,..~.~.~.~.~.~,~ 
65SD04-612 16005 NA ~~~~~~~~~~~ ::::::::::j::.:.:::-:+,:...: (.,. I L.,.,.,.,. .,.I,.,.,_.,.,. 0.01 

Pesticides &g/Kg) 

4,4’-DDE 
I I 

. . . . . . . .:.:.::~:::i~:.::::::::::::::::::::::::::::::::::::::::::~:~:~~:~ ::::::: ‘.‘.‘. . . . ..i..... .,.,..., . . . . . . . . ...“,~.‘~.‘~:,:,:, .:.:.: . . . . . . ii::: 0.67 0.16 
.:.:.: .i... 

(II,II’oDD 

65-SD04-06 18J 
~~~~~~~~~~~ 
:j::::::::::j:::::::::::::::; ,t:, .::.. ..~.~.~.~.i.~.~.i.)i:~:: 

65-SDOS-06 

Total Metals @g/Kg) 

Antimony 

I Copper 

65SD04-06 

65-SD05-06 

65-SD04-06 NA 

65-SD04-06 NA 

Lead 

:.:.:.: i..... .:.:.:. 
65-SD04-612 2 1.45 [::::j:y:::...:.:~+:.ili ?. . . . . . ._..._.i........,.,........ s~:~~j~~~~~~~ 0.08 NA 

65-SD04-06 

65-SD04-612 

~~~~~~~1 
j:::::::..‘,.:~:, .::...:.: i ._.i..j_,._.,._.,._.,.,. NA . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.81 

0.18 NA 

1 Zinc t 65-SD04-06 t 280J ‘c.‘.:.:.:.~:6:.~:::: ~~$$$:>~;“;$~:~:: 
_,.,.,., . . . . . . 

r:~:~~~.~~:~~~::wF~~ii8 
:~:::::::::::::::::.:.:, 0.68 I NA I 

Notes: 

Shaded samples are Quotient Indices that exceed “1”. 
NE = Not Established 
ER-L = Effects Range Low 
ER-M = Effects Range Median 
SQC = Sediment Quality Criteria 



TABLE 7-20 

TERRESTRIAL QUOTIENT INDEX 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 



TABLE 7-20 (Continued) 

TERRESTRIAL QUOTIENT INDEX 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant Red Fox 
Bobwhite 

Quail 
Cottontail 

Rabbit Raccoon 
Whitetail 

Deer 

Copper 

Iron 

Lead 

1 2.60E-03 9.71E-02 3.92E-01 3.54E-02 7.25E-02 

6.79E-02 
7**8E-01 ~.~~ 

y:::::.:.::: :<.:.. .._ ,... 2; ,., ,.,.,.......... 2.40E-01 6.59E-02 ._.,. 
6.49E-03 5.00E-01 ~~~~~~~ai 2.74E-02 

:.:.:.:.:.y.: _,... _, (, ..:..::.. ..:.‘. ..:.:.:.:.:.:.:. l.lOE-01 

Note: 

Shaded areas are Quotient Indices that exceed “1” 





FIGURE 7-l 

CONCEPTUAL EXPOSURE MODEL FOR ECOLOGICAL RECEPTORS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Terrestrial Biotia 

Ingestion/ 
Dermal 
Contact 



Baker 





TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: NAVY CLEAN SITE 65 
S.O. NO.: 62470-312-0000-09000 BORING NO.: 65-DW02 
COORDINATES: EAST: 2494926.23 NORTH: 306941.21 
ELEVATION: SURFACE 23.50 TOP OF CASING: 25.40 

RIG: Truckmount CME-75 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE (FT) WEATHER F-Q TIME 

SIZE (DIAM.) 2”OD 6” ID 4%“ID 419195 40.0 Clear, 55” 6.0 8:30 

LENGTH 24” 10.0’ 5.0’ 4/l l/95 16.0 Cloudy, 50” 

TYPE S.S. 3/16” H.S. 4/20/95 7.75 meI 

HAMMER WT. 140 #23/95 8.43 mal 

FALL STD 812 l/95 7.07 mai 

STICK UP 
- _ 

REMARKS: At 40.0’. drilling methods were changed to fluid rotary methods. 

WELL 
INFORMATION DlAM TYPE 

TOP BOTTOM SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Well Casine I I 2.0” PVC Threaded I I 44.0 

Well Screen PVC Slotted 

Visual Description 

6 
10 
10 

7 

HNu 

rv* 
Poinl 
ourc 

HNu 

igz I nszilafi on 

I 

Elevation 

(msl) 

Depth 

(Ft.1 

1 l.Q 

2- 

3 
3.0 

4- 

5 
5.0 

6- 

7 7.0 

8- 

9 9.0 

1 - 
i- 

c 11 .o 

SPT 
3r 
RQI 

(*Sample 65-DWO2-00 collected) 

- SAND, fine to very fine, trace SILT, light brown 
to tan, trace tree roota, damp, loose. 

------- 

SAND, fine to very fine, trace SILT, trace to 
little CLAY, light brown to tan, moist, medium _ 
dense to loose, some orange staining. 

(*Sample 65-DW02-02 collected) 

-“.-- 
22.5 

Cement( _ 

- 2smt” - 

21.5 

- 20.5 

- 19.5 
+-g$ _ 

Casing 
- 18.5 

- 17.5 
Blank Sch. _ 

- 4OPVC 
caeing - 16.5 

- 14.5 

Match to 
Sheet 2 - 13.5 0.i 

DRILLING CO.: Parrott Wolff BAKER REP.: R.M. Lewis 

DRILLER: Mark Eaves BORING NO.: 65-DW02 SHEET 10F 4 



D-1586) (Blows/O.5’) 

HTO (ASTM D-3282) 

Continued from Sheet 1 

Well Installation 

SAND, fine to very fine, trace SILT, gray 
atained orange, wet, medium dense to loose. 

ce wood fragments. ----- 

SAND, fine to very fine, trace SILT, dark gray, 
wood fragments, wet, medium dense. 

Some orange staining present. 

DRILLING CO.: Parrott WoIff BAKER REP.: R.M. Lewis 

DRILLER: Mark Eaves BORING NO.: 65-DW02 SHEET &OF 4 



DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Biows10.5’) 
RQ~D = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 
- 

,PT 

rr 

IQD 

- 

7 

z 
3 

- 

3 
3 

: 
- 

3 
3 
4 
3 

- 

; 

z 
- 

4 
5 
9 

10 
- 

- 

12 
8 

17 
17 

- 

HNu 
:bpm) 
3kgrd 

)amp 
Rec. 
(Ft. 
& 

%I 

4Nu 

w-d 

‘oint 

xrrcc 

Sample 
Depth 
(Ft.) 

We 
and 
No. Continued from Sheet 2 

Well Installation 
Detail Elevation 

(msl) 

-8.5 

-18.5 

-20.5 

-21.5 

- -22.5 

-23.5 

-24.5 

-25.5 

-26.5 

SAND, fine to very fme, trace SILT, gray, wet, 
loose. CLAY in tip. 

------ 

SAND, fine to medium, trace SILT, gray, wet, 2” 
CLAY in tip, loose. 

----- 

SAND, tine to very fine, some CLAY, gray 
stained orange, moist, loose. 

.8 

10% 

.8 

10% 

31- s-14 

32.0 
32 

33- s-15 

34.0 
34 

35- S-16 

36.0 
36 

37- S-17 

38- 38.0 

39- S-18 

40.0 
40 

Ql- 

42- 

43- 

44 44*o 

45- s-19 

46 46.0 

47- 

48- 

4--+- 

0.2 

0.2 

0.2 

0.2 

1.5 

75% 
0.1 0.1 

1.9 

35% SAND, fine to very fine, trace SILT, dark gray, wet 

SAND, fine to very tine, and CLAY, light brown - 
to gray stained orange, wet. 

SAND, fine to medium gravel, calcaro~e 

cement, lota of shell fsagments, gray green, wet. - 

0.1 0.1 

2.0 

30% 
0.2 0.2 

2.0 

00% 
0.0 

1.0 
0.1 

DRILLING CO.: Parrott Wolffe BAKER REP.: R.M. Lewis 

DRILLER: Mark Eaves BORING NO.: 65DW02 SHEET 3OF & 



D = Denison 

D-1586) (Blowsl0.5’) 

HTO (ASTM D-3282) 

P = Piston 

Well Installation 

Continued from Sheet 

End of Boring at 56.0’ . 

DRILLING CO.: Parrott Wolf’fe BAKER REP.: R.M. Lewis 

DRILLER: Mark Eaves BORING NO.: 65-DWOZ SHEET 40F & 



m 
TEST BORING AND WELL CONSTRUCTiON RECORD 

PROJECT: NAVY CLEAN SITE 65 
S.O. NO.: 62470-312-0000-09000 
COORDINATES: EAST: 2496564.35 
ELEVATION: SURFACE 42.43 

BORING NO.: 65-DW04 
NORTH: 307503.91 
TOP OF CASING: 44.49 

RIG : Truckmount CME-75 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE (FT) WEATHER VT) TIME 

SIZE (DIAM.) 2” OD 6”ID 4 %” ID 4/5/95 31 Windy, 75’ 10.5 15:oo 

LENGTH 24” 10.0’ 5.0’ 4/6/95 24 Overcast, 55” 

TYPE S.S. 3/16” H.S. 4/7/95 15 Clear, 75” 

HAMMER WT. 140 #20/95 10.39 x481 

FALL STD 4/23/95 11.21 msl 

STICK UP a/21/95 9.67 msl 

_ _ 
REMARKS: At 31.0’. drilling methods were changed to fluid rotary methods. 

WELL 
INFORMATION 

I I 
DIAM 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 

D = Denison P = Piston 
N = No Sample 

TYPE 

Well Casing 

Well Screen 

2.0” 

2.0” 

PVC Threaded -2.06 58.0 

PVC Slotted 58.0 68.0 

I I 

Depth 

(Ft.1 

mple 

we 
Ind 
JO. 

Samp 
Rec. 
Ft. 
& 

% 

iPT 

:hD 

( 
E 

HNu 

wm) 
Ikgrd 

HNu 

join1 
ourc 

Visual Description 
Well 

Insta~ta~it(ion I Elevation 

(msB 

(*Sample 65DW0400 collected) 
1 1.0 

2- 

3 
3.0 

4- 

5 
5.0 

6- 

7 7.0 

8- 

9 9.0 

--h 
o- 

, 10.5 

s-01 

i-02 

i-03 

s-04 

S-05 

1.7 

85% 

SAND, fine to very fine, trace SILT, trace 
ORGANICS. black to gray to brown, damp to 
dry, loose. 

1.0 

Cement/ 
- Bent&to 

40.4 

Grout 
39.4 

1.0 1.0 

SAND, fine to very fine, trace SILT, light brown 
to gray, damp, loose. 4- ~tz 38.4 

Caeing 
37.4 

36.4 

1.7 

85% 

1.7 

85% 

(*Sample 65-DWO405 collected) Match to 
Sheet 2 

33.4 

32.4 1.1 1.’ -Wet at 10.5 feet. 

DRILLING CO.: Parrott WoIff BAKER REP.: R.M. Lewis 

DRILLER: Mark Eaves BORING NO.: 65-DW04 SHEET 1 OF 4 



1’ 

1: 

1: 

lr 

l! 

l( 

1; 

11 

l! 

2( 

2’ 

2; 

2: 

21 

2! 

2f 

2; 

21 

2! 

31 

SPT = Standard Penetration Test (ASTM D-1586) (Blows/O.5’) 
RQD = Rock Quality Designation (%) 
lab Class. = USC5 (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Continued from Sheet 1 

Well Installation 

SAND, fine to very tine, and CLAY, trace SILT, 
gray, damp, medium dense. 

--- 

D, fine to very fine, trace SILT, gray to 
brown, wet, Borne staining. 

24” color change to light gray to white. 

----- 

D, fine to very fine, trace SILT, gray to 
brown, wet, medium dense to dense. 

DRILLING CO.: Parrott Wolff BAKER REP.: R.M. Lewis 

DRILLER: Mark Eaves BORING NO.: 65-DW04 SHEET 20F 4 



DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-l 586) (BlowslO.5’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 

R ? Air Rotary C = Core 

D = Denison P = Piston 
N = NoSample 

-INu 
vm) 
kgrd 

- 

Nu 

pm) 
)int 

u rce 
- 

- 

0.6 

- 

0.6 

- 

0.5 

- 

0.5 

- 

0.3 

- 

0.4 

- 

0.4 

- 

0.4 

- 

0.4 

- 

0.4 

- 

Depth 

W 

31 

32 

33.0 
33 

J 

34 

35.0 
35 

36 

-7 
37 

37 

Samp 
Rec. 
(Ft. 
& 

0%) 

PT 

lr 

;QD Continued from Sheet 2 

Well Installation 
Detail Elevation 

(ml) 

tmpie 

we 
and 
No. 

SE- 

S-16 

S-17 

S-18 

s-19 

s-20 

S-21 

s-22 

5-23 

9.4 

8.4 

6.4 

5.4 

4.4 

3.4 

2.4 

1.4 

0.4 

-0.6 

-1.6 

-2.6 

-8.6 

-4.6 

-5.6 

44.0’ 

- Bentonite- 
Pellet Seal- 

Matchto - 
Sheet 4 - 

0.6 

0.6 

z 
3 
4 

- 

15 
7 
9 

10 

LAY, gray to black, moist, soft. 

1.9 

95% 

SAND, fine to very fine, trace SILT, gray to 
*eddiBh brown, wet. -Is 

iAND, fine to very fine, some CLAY, some 
XLT, black, wet. / 
CLAY, black, wet. 

1.9 

95% 

3 

: 
2 - 

z 
7 
5 

2.0 

00% 

2.0 

100% 

2.0 

100% 

0.5 
SAND, fine to very fine, trace SILT, trace 
CLAY, gray to dark brown, wet. 

0.5 

.- _ 

XAY, black, dry. 

SAND, fine to very fine, trace SILT, greenish 
pay, wet, very dense to medium dense. 

----- 

SAND, fine to very fine, and CLAY, greenish . 
gray, moist. 

2 

38- 

39.0 
39 

40- 

41 
41.0 

42- 

43 
43s 

44- 

45 
45.l 

46- 

47 
47.t 

48- 

- 49.t 
Jag-:- 

0.3 

2.0 

100% 

12 

:: 
21 

0.4 

3 
12 
9 

1.0 

50% 
0.4 

2 
1 
2 
1 

2.0 

100% 
0.4 

NOI 
NOI 

1 
1 1 2.0 

00% 

I- LO 

100% 

0.4 

ty : 

: 
0.4 

150-l xl.0 

DRILLING CO.: Parrott Wolffe BAKER REP.: R.M. Lewis 

DRILLER: Mark Eaves BORING NO.: 65DW04 SHEET 30F 4 



D-1586) (Btowsl0.5’) 

HTO (ASTM D-3282) 
2216) Dry Weight Basis 

Continued from Sheet 3 

Well Installation 

p-p-- 
SAND, fine and very fine, and CLAY, dark 
green, moist to wet, very looee. 

---- 

D, coarse to medium grained, some gravels, 
roue cement, lots of shell fragments, gray 

grayish green, wet, very dense. 

DRILLING CO.: Parrott Wolf’fe BAKER REP.: R.M. Lewis 
DRILLER: Mark Eaves BORING NO.: 65-DW04 SHEET 40F 4 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: NAVY CLEAN SITE 65 
S.O. NO.: 62470-312-0000-09000 
COORDINATES: EAST: 2496564.78 
ELEVATION: SURFACE 42.90 

BORING NO.: 65-MW04 
NORTH: 307498.29 
TOP OF CASING: 44.84 

RIG : Truckmount CME-75 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE VT) WEATHER VT) TIME 

SIZE (DIAM.) f&ID 4l7l95 23.0 Clear, 55” 10.5 08:OO 

LENGTH 5.0’ 4/20/95 29.40 ma1 

TYPE H.S. 423195 30.30 ma1 

HAMMER WT. 8121195 28.09 md 

FALL 

STICK UP 

REMARKS: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
1 = Shelby Tube W = Wash 
R = Air Rotary 
D = Denison 

C = Core 
P = Piston 

N = No Sample 

Depth 
(Ft.) 

l- 

2- 

3- 

4- 

S- 

6- 

7- 

B- 

9- 

o- 

amp11 

me 
and 
No. 

Samp 
Rec. 
Ft. 
& 

% 

SPT 

ibr 

HNu 

(Bpkp9T 

HNu 

:twm 
Poin 
;ourc 

WELL 
INFORMATION DIAM TYPE 

TOP 

D:gH 

Well Casing 2.0” PVC Threaded -1.94 8.0 

(*See test boring record for 65-DWO4.) Lacking. Pmt.ective 

I COWS 

Cement/ - 
- Bentonite 

-_- .- 
Casing 

4.0’ 

.::g; :::::::: :y;:::: A- 0.01” SlotG :::::::: :.:.:::: PVC Screen 
;;:s, 
:::::::: :.“’ @, M&,&b 
.I @$ Sheet 2 - 

23.0 

ilevation 

(ml) 

41.9 

38.9 

36.9 

32.9 

DRILLING CO.: Parrott WoIff 

DRILLER: Mark Eaves 

BAKER REP.: R.M. Lewis 

BORING NO.: 65-MW04 SHEET 1 OF 2 



SAMPLE TYPE 
s = Split Spoon A =Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Samp. 
HNu 

HNU 

Depth 
Sample Rec. SPT (PPm) (ppm) 
Type 

(Ft.1 
(Ft. or 

and 
Bkgrd Point 

Source & 
No. 

RQD 
%I 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (810ws10.5’) 
RQD = Rock Quality Designation (%) 
lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Well Installation 
Detail 

Continued from Sheet 1 
Elevation 

OH 

ll- - 31.9 

12- - 30.9 

13- 

14- - 28.9 

15- - 27.9 

16- - 26.9 _"--- 

17- - 25.9 

18- - 24.9 

19- 

20- - 22.9 

21- - 21.9 

22- - 20.9 

24- 
EndofBoringat23.0'. 

25- 

26- 

27- 

28- 

29- 

30-- 

- 

- 

- 17.9 

- 16.9 

- 15.9 

- 14.9 

Matchto - 13.9 ,'-- 
Sheet3 - 

- 9 

DRILLING CO.: Parrott Wolff BAKER REP.: R.M. Lewis 
DRILLER: Mark Eaves BORING NO.: 65MW04 SHEET 2_OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: NAVY CLEAN SITE 65 
S.O. NO.: 62470-312-0000-09000 BORING NO.: 65MWO5 
COORDINATES: EAST: 2494774.11 NORTH: 306968.44 
ELEVATION: SURFACE 28.00 TOP OF CASING: 30.28 

RIG: Truckmount CME-75 

SPLIT CORE PROGRESS EFii 
SPOON CASING AUGERS BARREL DATE (F-0 WEATHER F-0 TIME 

SIZE (DIAM.) 2” OD 4 W’ ID 415195 23.0 Windy, 60” 9.0 09:20 

LENGTH 24” 5.0 4120194 18.56 msl 

TYPE S.S. H.S. 4l23195 19.46 msl 

HAMMERWT. 140 8121195 17.99 maI 

FALL STD 

STICK UP 

REMARKS: Borehole reamed with 6 %” ID augers before well completion. 

1 
t 
e 

WELL 
INFORMATION DIAM TYPE 

TOP SAMPLE TYPE 
S = Split Spoon A = Auger 
1 = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Well Casing 2.0” PVC Threaded 

Well Screen I I 2.0” PVC Slotted I 7.0 1 22.0 

iamp 
Rec. 
Ft. 
& 
% 

‘ 

2 

1.0 1J 

1.4 1 .d 

1.1 1.1 

1.1 1.1 

‘amplc 

me 
and 
No. 

s-01 

s-02 

s-03 

S-04 

S-05 

Visual Description 
Well 

Insta~tafion 
Depth 

(Ft.1 
jPT 
3r 

RQD 

ilevation 

6-M 

1.0 

50% 

1.7 

85% 

1.5 

75% 

(*Sample 65MWO5A-00 collected) 

- SAND, fine to very fine, some SILT, some 
ORGANIC& light brown to brown, damp, loose. - 

Lacking. Pmtectiva 

1 1.0 

2- 

3 
3.0 

4- 

5 
5.0 

6- 

7 
7.0 

8- 

9 
9.0 

27.0 

26.0 

24.0 

23.0 

19.0 

18.0 

- 

2 
3 
3 
A 

4 
5 

12 
14 

- 

3 
5 

11 
10 

CLAY, some SILT, Borne fine to very fine, . 
SAND, light brown mottled gray to red, damp, - 
medium dense. 

SAND, fine to very fine, trace SILT, light brown 
to gray, moist, medium dense. 

1.1 1. 

= 
1.0 l.( 

10 
12 
17 
17 

1.7 

85% 

O*Ol” slotted 

_ PVCScreen 
(*Sample 65XWO5A-04 collected) 

------- 
SAND, fine to very fine, trace SILT, light 
brown, stained yellow to tan, wet at 9.0’, 1 . . * 

9 

ia 
14 

Match to 
Sheet 2 - 

1.7 

medium dense. 

DRILLING CO.: Parrott Wolff BAKER REP.: R.M. Lewis 

DRILLER: Mark Eaves BORING NO.: 65-MW05 SHEET 1 OF 2 



SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Samp. HNu 
HNU 

Depth 
SamPIe Rec. SPT (PPm) (ppm) 
Type 

(Ft.1 
(R. or 

and 
Bkgrd Point 

& RQD 
Source 

No. %) 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lows/O.5’) 
RQD = Rock Quality Designation (%) 
lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Well Installation 
Detail 

Continued from Sheet 1 
Elevation 

(ml) 

!- 

%-- 

1 14.0 ----- 

SAND, tine to very fine, some SILT, light brown 
j- s-06 1.2 stained yellow to tan, wet, loose. 

60% 4 
i 

-I 

----- 

SAND, fine to medium, little SILT, light brown 
stained yellow to tan, wet, medium dense. 

End of Boring at 23.0’ . 

DRILLING CO.: Parrott Wolff BAKER REP.: R.M. Lewis 
DRILLER: Mark Eaves BORING NO.: 65MW05 SHEET 20F 2 



TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: NAVY CLEAN SITE 65 
SO. NO.: 62470-312-0000-09000 
COORDINATES: EAST: 2496052.20 
ELEVATION: SURFACE 32.55 

BORING NO.: 65MW06 
NORTH: 307201.04 
TOP OF CASING: 34.71 

RIG: Truckmount CME-75 

SPLIT CORE PROGRESS 
SPOON CASING AUGERS BARREL DATE W-l 

SIZE (DIAM.) 2” OD 4%” ID 4/B/95 21.0 

LENGTH 24’ 5.0’ 4120195 

TYPE S.S. H.S. 4123195 

HAMMER WT. 140 8121195 

FALL STD 

STICK UP 

REMARKS: Borehole was reamed with 6 %” ID augers before well completion. 

%&-v 
WEATHER (F-0 TIME 

Foggy, 50” 7.5 08:45 

25.38 md 

26.29 md 

24.37 msl 

d 

l- WELL 
INFORMATION 

Well Casing 

DIAM TYPE 

2.0” PVC Threaded 

TOP 
DEPTH 

m 

-2.16 

BOTTOM 
DEPTH 

m 

5.0 

SAMPLE TYPE 
S = Split Spoon A = Auger 
1 = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

A~ N = No Sample 20.0 Well Screen 1 2.0” 1 PVC Slotted I 5.0 1 

ilevation 

(msl) 

C 

‘ 

1 

1 

C 

( 
I 

iamp 
Rec. 
Ft. 
& 

% 

jPT 
3r 

RQD 

HNu 

.wm) 
Ikgrd I ample 

Depth 

(Ft.1 
Type 
and 
No. 

I HNu 

(I fwml 
f ‘oint 

St oura 

Well 
lns~elll~,iOn Visual Description 

- 

4 
4 
9 

10 

wer 

31.6 

30.6 

29.6 

28.6 

27.6 

26.6 

25.6 

24.6 

23.6 

22.6 

(*Sample 65-MW06A-00 collected) 

SAND, tine to very fine, trace SILT, light 
brown. moist to damp, medium dense. 

1 1.0 

2- 5-01 

3 
3.0 

4- s-02 

5 
5.0 

6- S-03 

7 7.0 

8- 5-04 

9 9.0 

10 - 

2.0 

100% 
0.1 

4 
4 
8 
8 

0.2 2.0 

00% 
0.2 SAND, fine to very fine, trace SILT, dark gray 

$$$$ :::: 
$$$$:) :::: 

to black, damp, loose to medium dense. l-l 
:;::::::::::>,::: 

-I 

:::: 
:.:.:g :::;::::: :::: 
:&$y::s :::: 
;$;~~~; 
::::::::::::>. 

(*Sample 65MWO6A-03 collected) 1.5 

75% 

0.2 

1.5 

75% 

0.i SAND, fine t.o very fine, trace SILT, light gray, 
wet at 7.5’. loose. 

z?: ::::::::.:.: : 
~~ :k :.:.:.:.:.:.:.:.: ::; 

0.2 

g” 
DRILLING CO.: Parrott Wolff 
DRILLER: Mark Eaves 

BAKER REP.: R.M. Lewis 

BORING NO.: 65-MW06 SHEET 1 OF 2 



SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Samp. HNu 
HNU 

Depth 
SamPIe Rec. SPT (PPm) (ppm) 
Type 

(Ft.) 
(Ft. or 

and 
Bkgrd Point 

& Source 
No. Oh) 

RQD 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blowt/0.5’) 
RQD = Rock Quality Designation (%) 
lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Well Installation 
Detail 

Continued from Sheet 1 
Elevation 

(msi) 

---- 

D, fine to very fine, trace SILT, very dark 
own to black, wet, medium dense. 

22- 

23- 

24- 

25- 

26- 

27- 

28- 

29- 

Lo- 

End ofBoring at 21.0’. - 10.6 

- 9.6 

- 8.6 

- 7.6 

- 6.6 

- 5.6 

- 4.6 

- - 3.6 I-- 

- - 2.6 

DRILLING CO.: Parrott Wolff BAKER REP.: R.M. Lewis 
DRILLER: Mark Eaves BORING NO.: 65-MW06 SHEET ZOF z 



TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: NAVY CLEAN SITE 65 
S.O. NO.: 62470-312-0000-09000 
COORDINATES: EAST: 2495281.52 
ELEVATION: SURFACE 34.47 

BORING NO.: 65-MW07 
NORTH: 307271.63 
TOP OF CASING: 36.74 

RIG: Truckmount CME-75 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE (F-0 WEATHER F-0 TIME 

SIZE (DIAM.) 2” OD 4%“ID 4l4l95 23.0 Clear, 75” 11.0 14:oo 

LENGTH 24” 5.0’ 4121195 23.31 ma1 

TYPE S.S. H.S. 4l23195 24.36 mal 

HAMMERWT. 140 8121195 22.89 Id 

FALL STD 

STICK UP 

REMARKS: Borehole reamed with 6+” ID augers before well completion. 

- 

t 

I 

-- 

5 

WELL 
INFORMATION 

TOP 
DIAM TYPE DEPTH “EE 

m (F-n 
I 

Well Casing 

Well Screen 

2.0” 

2.0” 

PVC Threaded -2.27 8.0 

PVC Slotted 8.0 23.0 

I I 

N = No Sample 

HNu 

.wd 
Skgrd 

HNu 

w-4 
‘oint 
wrc( 

jamp 
Rec. 
Ft. 
& 

% 

Visual Description I 
Well 

Elevation 

(msl) 

ample 

‘we 
and 
No. 

Depth 

(Ft.) 
iPT 
or 

RQD 

(*Sample 65MWO7A-00 collected) SAND, fine 
to very fine, little SILT, gray to black, dry, loose. 

t 7 1 1.0 

2- 

3 -- 
3.0 

4- 

5 
5.0 

6- 

7 7.0 

8- 

9 
9.0 

----- 
SAND, fine to very fine, trace SILT, light brown 
to brown, dry. loose. 

Cementl 
- Bentonite 1 i)rY*i) 

Grout 
----- 
SAND, fine to very fine, trace SILT, trace 
CLAY, light brown, damp, loose. 

- 4oPVc 

1.4 

SAND, fine to very fine, trace SILT, 1” layer of 
black ORGANICS, brown to light brown, moist, 

loose* 1.8 

SAND, tine to very fine, trace SILT, trace 
CLAY, brown to light brown, moiet, loose. 

SAND, fine b very fine, trace SILT, light brown 
to brown, moist, wet at ll.O’, loose. 

24.5 

DRILLING CO.: Parrott Wolff BAKER REP.: R.M. Lewis 

DRILLER: Mark Eaves BORING NO.: 65-MW07 SHEET 1, OF 2 



SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 

R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

HNu 
HNU 

Depth 
Sample ‘g!cy‘ SPT (PPm) (ppm) 
Type 

(Ft.1 
(Ft. or 

and 
Bkgrd Point 

& 
No. “ml 

RQD Source 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lows/O.5’) 
RQD = Rock Quality Designation (%) 
lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Well Installation 

Detail 
Continued from Sheet 1 

Elevation 
(msl) 

12- 

(‘Sample 6.5~MWO7A-05 collected) 
---- 

SAND, fine, light brown stained yellow to tan, 
S-06 2.0 6 wet, medium dense to dense. - 22.5 

100% 9 

S-08 t.7 17 - 18.5 ,e... 
19 1.3 1.5 

17.0 85% 17 
17 - 17.5 

18- s-09 1.9 a - 16.5 
1.3 1.3 

95% 7 
19 

20- 

22- 

24- 

25- 

26- 

27- 

28- 

29- 

30- 

S-10 1.9 14 - Trace tree roots. - 14.5 
12 1.1 1.1 

- 13.5 

S-11 2.0 17 - 12.5 
1s 1.0 1.1 

100% 19 
11.5 

End of Boring at 23.0’. 
- 10.5 

- 9.5 

- 8.5 

- 7.5 

- 6.5 

- - 5.5 ./” 

- - 

DRILLING CO.: Parrott Wolff BAKER REP.: R.M. Lewis 

DRILLER: Mark Eaves BORING NO.: 65MW07 SHEET ZOF 2 



FIELD TEST BORING RECORD 
PROJECT: NAVY CLEAN SITE 65 

f” 5.0. NO.: 62470-312-0000-09000 BORING NO.: 65-SB06 
COORDINATES: EAST 2494852.50 NORTH: 307150.70 
ELEVATION: SURFACE Not surveyed 

PROGRESS 
(F-Q 

RIG: Truckmount CME-75 

WATER 
DEPTH 

FT) TIME 

5.0 16:40 

CORE 
AUGERS BARREL 

I I 

SPLIT 
SPOON WEATHER CASING DATE 

4llOi95 7.0 Clear, 60” 

REMARKS: HNu background = 0.1. 

DRILL RECORD VISUAL DESCRIPTION 
PT 

low: 

er 

1.5’ - 

rQD 
Ft. 

) %I 
- 

- 

I 
4 
4 - 

4 
4 
3 
3 

Zonsist. 

or 

Density 

Moisture Content, 

I I 
-5 E 

Organic Content, 0 L 
5 Sample 

/“““\D 
0 ID 
I ----- 

jamp. 

Rec. 

(Ft. 

and 

%I 

iNu Color 
Gradation 

E L Type - 
P 

T 
R (NN2 
0 

H 
No 

C Saw.1 
K 

1 -’ la0 
NA 

2- S-01 

3.0 
3 

4 -I s-02 

5.0 
5- 

6 -I s-03 

7 
7.0 

B- 

9 -’ 

10 -I 

R : Weathering, Bedding 0 

Fracturing, and Other C 
0 
N 

Observations K 

Classification Color Yardnes: mm ime 

(*Sample 65-SBO6-00 collected) 

SAND, fiie to very fine, trace 
SILT. 

.ight 
wown 

Loose Possible fill, damp. 0.z 

0.1 
2.0 

DO% 

Black streaks, damp. 

------ 

Moist. 

-Wet at 5.0’. 

1.0 

50% 
(*Sample 65-SBO7-02 collected) 0.1 

2 
1 

: - 

0.2 

10% 
0.1 

End of Boring at 7.0’. 

DRILLING C O.Parrott Wolff BAKER REP.R.M. Lewis 

DRILLER Mark Eaves BORING NO. 65-SB06 Sheet 1 of 1 



FIELD TEST BORING RECORD 
PROJECT: NAVY CLEAN SITE 65 

T- 5.0. NO.: 624’70-312-0000-09000 BORING NO.: 65-SBO’7 
COORDINATES: EAST 2494811.94 NORTH : 307091.49 

ELEVATION: SURFACE Not surveyed 

RIG : Truckmount CME-75 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE (F-0 WEATHER (F-0 TIME 

SIZE (DIAM.) 2” OD 4+” ID 4w95 9.0 Clear, 60” 7.5 15:40 

LENGTH 24” 5.0 

TYPE S.S. H.S. 

HAMMER WT. 140 

FALL STD 

STICK UP 

REMARKS: HNu background = 0.1. 

1 

DRILL RECORD r VISUAL DESCRIPTION 

1111 

Moisture Content, 

Organic Content, 

Fracturing, and Other 

Observations 

Sample 
ID 

------ 

We - 

,“n 

No 
5amp.I 

1 ' RF 2 5-01 

3.0 
3 

‘T 

lows HNu 
?r 

1.5’ 

0.1 

5 
4 0.1 
4 
5 

5 
7 
z 0.1 

4 

f 0.2 
7 

Gradation 
Color 

Ionsist. 

or 

Density 

Classification Color iardnesj 

Samp. 

Rec. 

(Ft. 

and 

%) 

- 

me 

- 

- 
Loose Damp. 

Little tree roota. 

-- 

Kedium 
lense 

Damp, some 
mottling. 

I  

-- 

Medium 
Dense 

Moist. 

Wet at 7.5’. 

(*Sample 65-SBO7-00 collected) 
SAND, fine to very fine, trace 
SILT. 

Light 
wown ti 
xown 

-- 

Zght 
rown ti 
rrange 

-- 

Gray 

1.8 

90% ----- 

SAND, fine to very fine, little 
CLAY. 2.0 

100% 

2.0 

100% 

5-03 

s-04 

(*Sample 65-SBO7-03 collected) 

--P -- 

SAND, fine to very fme, trace 
SILT. 2.0 

100% 
7 0.1 
7 iI End of Boring at 9.0’. 

I  

DRILLING C O.Parrott Wolff BAKER REP.R.M. Lewis 

DRILLER ‘Mark Eaves BORING NO. 65-SB07 Sheet 1 of 1 



FIELD TEST BORING RECORD 
PROJECT: NAVY CLEAN SITE 65 
5.0. NO.: 62470-312-0000-09000 BORING NO.: 65-SBO8 

COORDINATES: EAST 2494765.10 NORTH: 307111.32 

ELEVATION: SURFACE Not surveved 

RIG: Truckmount CME-75 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE W-l WEATHER (F-0 TIME 

SIZE (DIAM.) 2” OD 4)” ID 4llOl95 13.0 Clear, 60” 11.0 8:OO 

LENGTH 24” 5.0 

TYPE S.S. H.S. 

HAMMER WT. 140 

FALL STD 

STICK UP 

REMARKS: HNu background = 0.1. 

DRILL RECORD r VISUAL DESCRIPTION 

1 ‘.O 

2 -I 

3.0 
3 

4- 

5.0 
5 -- 

6 -; 

iamplm 
ID 

----- 

Type 

$2 

No 
Samp. 

SPT 
Samp. Blows 

Rec. L Per 

(Ft. OS’ 

and 

%I 
RQD 

(Ft. 

& %) 

4 
2.0 3 

---I- 
4 

100% 5 

iNU 

wm Ti ime 

- 

- 

Gradation 

Classification Color Iardness 

(*Sample 65-SB08-00 collected) 
SAND, fine to very tine, trace 
SILT. 

-w- 

SAND, fine to very fine, some 
CLAY. 

--y--p- 

SAND, fine to very tie, and 
CLAY. 
(*Sample 65-SB08-04 collected) 

--- ---- 

SAND, fine to very fme, trace 
CLAY. 

Color 

lark 
ray 

.---- 

Light 
Brown 

-- 

Brown 
-- 

Gray 

:onsist. 

or 

Iensity 

Loose 

-- 

-- 

E!:m 

Moisture Content, 

Organic Content, 

Plasticity, and 

Other Observations 

Weathering, Bedding 

Fracturing, and Other 

Observations 

Damp. 

S E 
0 L 
I E 
L v 
-5 A 

R : 0 

c : 
K 

Stained orange. 

Moist. 

DRILLING CO.Parrott Wolff BAKER REP.R.M. Lewis 

DRILLER Mark Eaves BORING NO. 65-SBOS Sheet 1 of 2 



S 
0 

D I 
E 1 

P 

T 
R 
0 

H C 
K 

11 ,sQ 

12 - 

13 13.c 

14 -I 

15 - 

16 - 

17 - 

18 -8 

19 -I 

20 - 

21 - 

22 - 

23 - 

24 -t 

25 - 

26 - 

27 - 

28 - 

29 -I 

30 -I 

DRILL RECORD 

SampC 
ID 

---- 

Type. 

(E 

No 
Samp. 

Samp. 

Rec. 

(Ft. 

and 

%) 

S-06 

PT 

IOW 

er 

).5’ 

2.0 

00% 

10 
9 

IO 
12 

HNu 

wm 

0.1 

Classification 

(Grain Size, Principal 

Constituents, Etc.) 

VISUAL DESCRIPTION 

Classification 

(Name, Grain Size, Principal 

Constituents, Etc.) 

- -p- -v-  

SAND, fine to very fine, trace 
SILT. 

End of Boring at 13.0’ . 

2ray 

Consist. 

or 

Density 

ffardnes. 

Moisture Content, 

Organic Content, 

Wea thering, Bedding 

Fracturing, and Other 

Observations 

Wet at 11.0’. 
Stained orange. 

DRILLING CO.Parrott Wolff BAKER REP.R.M. Lewis 

DRILLERMark Eaves BORINGNO. 65-SB08 Sheet 2 of 2 



FIELD TEST BORING RECORD 
PROJECT: NAVY CLEAN SITE 65 
S.O. NO.: 62470-312-0000-09000 
COORDINATES: EAST 2495465.18 
ELEVATION: SURFACE Not surveyed 

BORING NO.: 65-SB09 
NORTH: 307575.47 

RIG: Truckmount CME-75 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE (FT) WEATHER F-0 TIME 

SIZE (DIAM.) 

LENGTH 

NPE 

HAMMERWT. 

~ FALL 

STICK UP 

2” OD 4+“ID 4/8/95 7.0 Clear, 60” 6.0 

24” 5.0’ 

S.S. H.S. 

140 

STD 

14:30 

REMARKS: HNu backaround = 0.1. 

DRILL RECORD 

S Sample 
0 ID 
I ---- 

L We - 

R 

c 

Samp. 

Rec. 

(N”n 

(Ft. 

and 
0 No %I 
C Saw.) 
K 

1. 

VISUAL DESCRIPTION 
Moisture Content, 

Organic Content, 

Plasticity, and 
Color 

Gradation 
E 

P 

T 

H 

1 - 

2 - 

3 - 

4 - 

5 - 

6 - 

7 - 

8 - 

9 - 

Other Observations 

Hardness Weathering, Bedding 

Fracturing, and Other 

Observations 

Classification 

(*Sample 65-SB09-00 collected) 
SAND, fine ta very fine, trace 
SILT. 

Light 
XOWIl i!Ek” Damp. 

2.0 

00% ---- 

Dense 

---- 

Lame 

Brown 
(*Sample 65SB09-02 collected) 2.0 

100% 

2.0 

100% 
Gray - Wet at 6.0’. 

End of Boring at 7.0’. 

DRILLING CO.Parrott Wolff BAKER REP.R.M. Lewis 

DRILLER Mark Eaves BORING NO. 65-SBO9 Sheet 1 of 1 



FIELD TEST BORING RECORD 
PROJECT: NAVY CLEAN SITE 65 ,f--- S.O. NO.: 62470-312-0000-09000 BORING NO.: 65-SBlO 
COORDINATES: EAST 2495732.63 NORTH: 307345.10 
ELEVATION: SURFACE Not surveved 

RIG: Truckmount CME-75 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE (F-0 WEATHER (F-0 TIME 

YZE (DIAM.) 2” OD 4+” ID 4/8/95 5.0 Clear, 60” 5.0 10:55 

LENGTH 24” 5.0’ 

TYPE S.S. H.S. 

HAMMERWT. 140 

FALL STD 

STICK UP 

REMARKS: HNu backmound = 0.1. 

r VISUAL DESCRIPTION DRILL RECORD 
5 
0 
I 
L 

R 
0 
C 
K 

m 

;ampl PT 

low! 

er 

).5’ 

100 
Vt. 

5 %J 

Id iamp. 

Rec. 

(Ft. 

and 

% ) 

INu 
Gradation 

Type 
(: 

No 
hmp 

E 

P 

T 

H 

1 - 

2 - 

3 - 

4 - 

5 - 

6 - 

7 - 

8 - 

9 - 

iardnes 
Weathering, Bedding 

Fracturing, and Other 

Observations 

Classifica don w ime 

(*Sample 65-SBlO-00 collected) 
SAND, tine to very tine, trace 
SILT. 

SAND fine to very fine and CLAY 
(*Sample 65SBlO-01 collected) 

Gray 

Loose Damp. 0.f 

0.1 

0.1 

----- 
t- 

I  

Medium 
Dense I 

- Wet at 5.0’. 

-9 

Gray 
SAND, tine to very tine, trace 
SILT. 

End of Boring at 5.0’ . 

DRILLING CO.Parrott Wolff BAKER REP.R.M. Lewis 

DRILLER Mark Eaves BORING NO. 65-SBlO Sheet 1 of 1 



FIELD TEST BORING RECORD 

F”- PROJECT: NAVY CLEAN SITE 65 
S.O. NO.: 62470-312-0000-09000 BORING NO.: 65-SBll 
COORDINATES: EAST 2496067.37 NORTH: 307363.60 
ELEVATION: SURFACE Not surveved 

RIG: Truckmount CME-75 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE (F-0 WEATHER F-0 TIME 

SIZE (DIAM.) 2” OD 43”ID 4/8/95 11.0 Overcast, 50” 9.0 lo:55 

LENGTH 24” 5.0’ 

l-YPE S.S. H.S. 

HAMMER WT. 140 

FALL STD 

STICK UP 

REMARKS: HNu backmound = 0.1. 

p” 

1 - 

2 - 

3 - 

4 - 

5 - 

6 - 

7 - 

8 - 

9 - 

DRILL RECORD r VISUAL DESCRIPTION 

5 Sample 
0 ID 
I -___ 

1 Type - 

R (k 
0 No 
c Samp.) 
K 

1.0 

S-01 

3.0 

s-02 

5.0 

s-03 

7.0 

s-04 

9.0 

s-05 

I1.Q 

Samp. 

Rec. 

(Ft. 

and 

%I 

2.0 

00% 

2.0 

00% 

1.7 

85% 

2.0 

00% 

2.0 

100% 

SPT 
Blow! 

Per 

0.s’ 

RQD 
m. 

& %I 

4 
7 

11 
11 

10 
12 
18 
19 

-lNU 

ivm 

J!L 

0.1 

0.1 

0.1 

0.1 

0.1 

- 

ime 

- 

- 

Gradation 

Classification Color Yardnes: 

(*Sample 65-SBll-00 collected) 
SAND, fine to very fine, trace 
SILT. 

SAND, fme to very fine, and 
CLAY. 
(*Sample 66-SBll-04 collected) 

End of Borinct at 11.0’. 

Color 

>ight 
SOWtl 

Zonsist. 

or 

Density 

Medium 
Dense 

Moisture Content, 

Organic Content, 

Plasticity, and 

Other Observations 

Weathering, Bedding 

Fracturing, and Other 

Observations 

Damp. 

s E 
0 L 
I E 
L v 
a/ A 

R : 0 

c ii 
K 

------ 

Some mottling, moist. 
7 

Wet at 9.0’. 

4 
DRILLING CO.Parrott Wolff BAKER REP.R.M. Lewis 

DRILLER Mark Eaves BORING NO. 65-SBll Sheet 1 of 1 



FIELD TEST BORING RECORD 
PROJECT: NAVY CLEAN SITE 65 
S.O. NO.: 62470-312-0000-09000 
COORDINATES: EAST 2495271.74 

BORING NO.: 65-SB12 
NORTH: 307800.79 

ELEVATION: SURFACE Not surveyed 

RIG : Truckmount CME-75 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE F-0 WEATHER (FT) TIME 

SIZE (DIAM.) 2”OD 4&” ID 4/17/95 13.0 Clear, 70” 11.0 16:00 

LENGTH 24” 5.0 

TYPE S.S. H.S. 

HAMMERWT. 140 

FALL STD 

STICK UP 

REMARKS: HNu background = 0.1. 

DRILL RECORD T VISUAL DESCRIPTION 
C 

< Consist. 

or 

Density 

Moisture Content, 5 E 
Organic Content, 0 L 

Plasticity, and I E 
v 

Other Observations L A 

R : Weathering, Bedding 0 

Fracturing, and Other C 
0 

K 
,,, 

Observations 

(Fill) Concrete and 

wood fragments, dry. 

----- 

(Fill) Damp. 

p--p- 

(Fill) Tire and scrap 

metal. 

---- 

Moist. 

iPT 

3low 

per 

0 5’ & 

RQD 
(Ft. 

& %, 

iamplc 
ID 

----- 

Type - 
No. 

(N = 
No 

5amp.: 

Samp. 

Rec. 

(Ft. 

and 

% ) 

COlOl iNu 
Gradation 

6- 

7.0 
7 

8- 

Classification Color Hardner 
‘ime 

(*Sample 65SBl2-00 collected) 
SAND, fine to very fine, trace 
SILT. 

3ray 
_--- 

Dark 
3r0WIl 

;: 
14 
16 

2.0 

DO% 

2.0 

:oo% 

1.7 

85% 

1.7 

85% 

Gray 

(*Sample 65SB12-05 collected) 3 
8 

DRILLING CO.Parrott Wolff BAKER REP.R.M. Lewis 

DRILLER Mark Eaves BORING NO. 65-SBli Sheet 1 of 2 



DRILL RECORD VISUAL DESCRIPTION 

:onsist. 

or 

Density 

Moisture Content, 

Organic Content, 

Plasticity, and 

Other Observations 

jampl 
ID 

-_--- 

Tw 

(k 

No 
Samp 

PT 

$OW 

‘er 

).5’ 

PQD 

ffi. 
SL %; 

Classification 

(Grain Size, Principal 

Constituents, Etc.) 

5 
0 

D I 
E L 
P - 

T 
R 
0 

H c 
K 

11 -w 

12 - 

13 13.1 

14 -. 

15 - 

16 - 

17 - 

18 - 

19 - 

20 - 

21 - 

iamp. 

Rec. 

(Ft. 

and 

%I 

Color 

Classification 

(Name, Grain Size, Principal 

Constituents, Etc.) 

Weathering, Bedding 

Fracturing, and Other 

Observations 

Color wm 

SAND, fine to very fine, trace 
SlLT. S-06 2.0 

00% 

hay Wet at 1 6 
7 

t 
- 

0.1 

End of Boring at 13.0’ . 

22 

23 

24 

25 

DRILLING CO.Parrott Wolff BAKER REP.R.M. Lewis 

DRILLERMark Eaves BORING NO, 65-SB12 Sheet iJ of 2 

- 



TEST BORING AND WELL CONSTRUCTION RECORD 
PROJECT: NAVY CLEAN SITE 65 
53.0. NO.: 62470-312-0000-09000 BORING NO.: 65DWOl 
COORDINATES: EAST: 2494851.66 NORTH: 307336.56 
ELEVATION: SURFACE 30.00 TOP OF CASING: 32.07 

RIG : Truckmount Cm-75 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE (F-0 WEATHER W-l TIME 

SIZE (DIAM.) 2”OD 6”ID 4%“ID 4/10/95 43.0 Clear, 60“ 11.0 08:30 

LENGTH 24” 10.0’ 5.0’ 4/18/95 23.0 

TYPE S.S. 3/X” H.S. 4f2Ol95 7.96 mal 

HAMMER WT. 140 4J23195 9.24 IaBl 

FALL STD 6/21/95 8.06 ml 

STICK UP 

REMARKS: 

I 
SAMPLE NPE 

5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C =Core 
D = Denison P = Piston 

: \ 
N = No Sample 

Samp 
ample Rec. 
rYPe Ft. 
and 
No. ; 

s-01 1.75 

85% 

SPT 
3r 
3QD 

7 
8 

10 
6 

- 

16 
18 

:5 
- 

HNu 

bpm) 
Bkgrd 

HNu 

&v-d 
Point 
iaurct 

WELL 
INFORMATION 

I I 
DlAM TYPE 1 Df& 1 “:E 

Well Casing 2.0” PVC Threaded -1.88 56 

Well Screen 1 2.0” 1 Pvcslotted I 56 1 66 

Visual Description 
Well 

rns~ella~,iO” 

(*Sample 65DWOl-00 collected~ 

SAND, fine to very fine, trace SILT, brown to 
light brown, damp, loose to medium dense. 

Some black staining. 

----- 

-4 SAND, fine to very fine, and CLAY, gray, damp, 
dense. 

Elevation 

(ml) 

26.0 

25.0 

23.0 

DRILLING CO.: Parrott Wolff BAHER REP.: R.M. Lewis 

DRILLER: Mark Eaves BORING NO.: 65-DWOI SHEET - OF 4 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: NAVY CLEAN SITE 65 /? 
S.O. NO.: 62470-312-0000-09000 BORING NO.: 65DWOl 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (%I 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 
L 

1 

1 

1. 

le 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2, 

2 

2 

2 

2 

2 

3 

-KG 
(wm) 
Bkgrd 

,PT 

x 

7QD 

Samp 
Rec. 
(Ft. 
& 

“ml 

HNU 
wm) 
Point 
ourcc 

ample 

Type 
and 
No. 

Continued from Sheet 1 

Well Installation 
Detail 

Depth 

(Ft.) 
Elevation 

(msl) 

19.0 

18.0 

17.0 

16.0 

8.0 

6.0 

1 “& 

2- 

13.0 
3 

4- 

5 15*o 

6- 

17.0 
7 

8- 

9- 

0-- 

l- 

22.0 
2 

3- 

4- 

5 25.Q 

6- 

7 
27.0 

8- 

9- 

9 3Q9 

1.5 

75% 

- 

3 
5 

; - 

0.2 0.2 

SAND, fine to very fine, trace to some CLAY, 
trace SILT, gray stained orange, wet, medium 
dense to looee. 

5-06 

3 
6 
5 
6 

5-07 1.0 

50% 
0.1 0.1 

Riser 

Match to 
Sheet 3 

3 
4 
4 
3 - 

1.0 

50% 

‘ 

5-08 
0.1 0.1 

ii 
9 

11 

s-09 - 2” layer of dark brown SILT. 1.5 

75% 
0.1 0.1 

DRILLING CO.: Parrott Wolff BAKER REP.: R.M. Lewis 
DRILLER: Mark Eaves BORING NO.: 65DWOl SHEET 20F 4 



EST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: NAVY CLEAN SITE 65 
S.O. NO.: 62470-312-0000-09000 BORING NO.: 65-DWOl 

DEFINITIONS 

VT = Standard Penetration Test (ASTM D-l 586) (BlowslO.5’) 
RQD = Rock Quality Designation (56) 
lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLE TYPE 

S = Split Spoon A =Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Denison P = Piston 
N = No Sample 

PT 

r 

QC 

; 
10 

8 
- 

- 

9 
10 
12 
12 
- 

12 
12 
10 
9 

- 

4 
5 

z 
- 

3 
2 
2 
3 

- 

1 
- 

3 
3 
i 
i 

- 

2 
1 

:: 
- 

HNU 
iv) 
kgrd 

INU 

~pm) 

oint 

lures 

Well Installation 
amp 
Rec. 
(Ft. 
& 

%I 

ample 

Type 
and 
No. 

Depth 

(Ft.1 
Continued from Sheet 2 

Detail Elevation 
hsl) 

-6.0 

-8.0 

-16.0 

-18.0 

0.1 

0.1 

SAND, fine, trace SILT, gray stained orange, 
wet, medium dense. S-10 

s-1 1 

1.5 

‘5% 

!.O 

IO% 

Sl- 

32.0 
32 

33- 

34- 

35 35*o 

4\-- 

37.0 
37 

38- 

39.0 
39 

40- 

41 
41.0 

42- 

43 
43.c 

44- 

45 
45.r 

46- 

47 
47.t 

48- 

- 49.c 
‘-- 

0.1 

- 

0.1 
1 

S-12 1.7 

35% SAND, fhe to very fine. end CLAY, gray to gray 
green, wet. 

0.1 0.1 

1.9 

35% 

S-13 
0.1 0.1 

- 

0.1 

- 

0: .- 

- 

0.3 

~~I?$ittle to trace fine SAND, gray green 
. . S-14 

s-15 

S-16 

S-17 

s-18 

0.1 

0.3 

0.3 

0.3 

0.3 

SAND, fine to very fine, trace CLAY, trace fine 
gravel, gray, wet, loose. 

0.3 

0.1 is!Li- SO.0 

DRILLING CO.: Parrott Wolffe BAKER REP.: R.M. Lewis 

DRILLER: Mark Eaves BORING NO.: 65-DWOl SHEET SOF 4 



DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Well Installation 
;ample 

We 
and 
No. 

N = No Sample 
- 

Samp 
Rec. SPT 

(Ft. or 

& 

%I 
RQC 

- 

-HNu 

:iwm) 
3kgrd 

- 

HNu 

wm 
‘oini 

ourc 

- 

Depth 
(Ft.1 Elevation 

(msl) 
Detail 

Continued from Sheet 3 

-21.0 

-23.0 

-24.0 

-26.0 

.27.0 

-28.0 

-32.0 

.36.0 

il 
Sl.( 

i2- 

53-c 
i3 

i4 - 

55.c 
i5 

;6 

17- 

;a- 

;9 

io - 

il - 

i2 - 

i3- 

i4- 

f5 - 

,6 - - 

17 - 

I8 - 

;9- 

6 
3 
3 

10 

SAND, fine to medium, calcarous cement, some 
shell fragments, gray, wet, loose to medium 
dense. 

, borehole cave-in. 

Blank Sc 
- 4OPVC 

Riser 

0.3 
4 

I2 
14 
12 
16 - 

5-20 
0.3 0.3 

- 

_ 0.01 slottel 
PVC scree 

End of Boring at 66.0’. 

DRILLING CO.: Parrott Wolffe BAKER REP.: R.M. Lewis 
DRILLER: Mark Eaves BORING NO.: 65-DWOl SHEET AOF 3 





APPENDIX 

SAMPLING SUMMARY 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Media SamrAe ID 

;oil 165-~~06-00 I 4/11/95 I X 

65-SB07-OOD 4/10/95 x 
65-SB07-04 4110195 X 
65-RB-03 4/l l/95 X 
65-SBOS-00 65-SBOS-00 4/11/95 x 4/11/95 x 
65-SB08-04 65-SB08-04 4/l l/95 4/l l/95 X X 
65-SB09-00 65-SB09-00 4/l o/95 4/l o/95 X X 
65-SB09-02 65-SB09-02 4/10/95 x 4/10/95 x 
65-SB IO-00 65-SB IO-00 41 o/95 41 o/95 X X 
65-SBlO-01 65-SBlO-01 4110195 x 4110195 x 
65-SBl l-00 4/10/95 X 
65-SBl l-04 4110195 X 
65-SBl l-04D 4110195 X 

X X X 
X X X 3% X X X 
X X X 
X X X 
X X X 

X X X EIZE X X X 

X X X 

X X X 

NA 
NA 

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

- NA - 
NA - 
NA - - 

- .-- 
- NA - - 
m NA - 
- NA x - 

NA .x - 
NA x - 

NA = Not an Applicable Analysis for the Media 
- = Not Analyzed 



c Media 

Soil 

I (Continued) 

APPENDIX (CONTINUED) 

SAMPLING SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Sample ID 

65-TPO5 
65-TP06 
65-TP07 

23 
B 3 
2 e 
.A g A 
VI v) E 4 

ii! 
B % .?a 0 

s ;: d d 2 .i 
fz 

2 
c1 zi iz 8 

519195 X X X X NA - NA x - 
5/9/95 X X X X NA - NA x - 
519195 X X X X NA - NA X 

I 65-DWOl-00 4/10/95 1 X X X X NA - NA - - 

65-DWOl-04 4110195 I X X X X NA - NA - - 

65-DWOI-04D 4/l o/95 X X X X NA - NA - - 
65-DWO2-00 4/10/95 X X X X NA - NA - 
65-DW02-02 4llOf95 X X X X NA - NA - w 
I< DD f-11 A II nmc v v v v ?.T,t hT.4 
“ J - I - - ”  I  -tl I ” I 7 . J  A 

i-i - 
A *  1YL-l 

r  
IYtl 

-  

65-TB-01 4/10/95 m NA - NA - - 
65-TB-02 4/I l/95 x - e NA - NA - - 
65-DW04-00 4kY95 X X X X NA - NA - 
65-DW04-05 416195 X X X X NA - NA - 
65-MW05-00 415195 X X X X NA - NA - 
65-MW05-04 4/5/95 X X X X NA - NA - - 

65-MW06-00 4/10/95 X X X X NA - NA - - 
65-MW06-OOD 4/l o/95 X X X X NA - NA - . 

65-MW06-03 4/10/95 X X X X NA - NA - 
65-MW07-00 415195 X X X X NA - NA - s 

65-MWO7-05 415195 X X X X NA - NA - c 

NA = Not an Applicable Analysis for the Media 
- = Not Analyzed 



APPENDIX (CONTINUED) 

SAMPLING SUMMARY 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Groundwater 65-MWOl-01 519195 X X X x - m x - - 

NA = Not an Applicable Analysis for the Media 
- = Not Analyzed 



APPENDIX (CONTINUED) 

SAMPLING SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NA = Not an Applicable Analysis for the Media 
- = Not Analyzed 





TEST PIT RECORD 

PROJECT: 
. 

fvlCB Camp Leieune. 0. U. #9. Ses 65 and 73 Rem& al hmt 
TEST AT NO.: 

ieatihs _ 
CT0 NO.: 0312 
COORDINATES: EAST: 2.994.756.9 I NORTH: 

SURFACE ELEVATION: 32.0 Foe-t WATER LEVEL: 

WEATHER sun~tt:‘& @ RCO <. ti-d DA 

REMARKS: v<t p,‘+ DCrrre nc,‘hn t : 1P.n h JO& til:c;fA it. c&J’hwf-A rfi&+-t’ d I 

PEFINITIONS 
INU = Photoionization Detector Reading LEUO, (Results) = Readings Recorded by LELIO, Meter 

IVA = Organic Vapor Analyzer Reading 
Depth Samp. w LEUO, 

(fi.) Type OVA (ppfn) (Results) 
Visual Description 

and Field Head- 
(principal Constituents, Or&&on, Color, Moishuc Content, Organic Elevation 

No. 
Content, Plasticity, and Other Observations) 

space 32.0 Fee 

1 _ 

10 _ 

11 _ 

12 _ 

13 _ 

14 _ 

15 _ 

16 ; 

17 _ 

18 _ 

19 _ 

20 _ 



TEST PIT RECORD 

PROJECT: MCB Camp Leieune. 0. U. #9. Sites 65 and 73 Remed 
. . 

ial Investx@ons 
CT0 NO.: 0312 TEST PIT NO.: 6s 7-P-Of 

COORDINATES: EAST: Z.‘+?‘i. 81X-7 9 NORTH: 307. is3,7 I 

SURFACE ELEVATION: 32.5 f&ei? WATER LEVEL: 9.2 feet 

WEATHER: .5h~B.‘~e 43 57S°F: A~m:t/ DATE: 5,,7/?5 

REMARKS: ed P.‘f D,‘M~~s,‘o&: lena h )Oapt w:dih 5: S fet. DmtA 9 c f3 .- -et 
J 

8- 

9- 

10 _ 

11 _ 

12 _ 

or3 
__._-- -. 

S” ., 

13 _ 

14 _ 

15 _ 

16 ; 

17 _ 

18 _ 

19 _ 

20 _ 



TEST PIT RECORD 

PROJECT: MCB Camp Lejeune. 0. U. #9. Sites 65 and 73 medial Investieations 

CT0 NO.: 0312 TEST PIT NO.: 65 TP-CZ 

COORDINATES: EAST: 2.yqq 826. Yh NORTH: 30-r. 130.05 

SURFACE ELEVATION 27.5 feet WATER LEVEL: % Ceet 

WEATHER 

REMARKS: 



TEST PIT RECORD 

PROJECT: MCB Cams Leie- 
* , me. 0. u. #!I. Sees 65 end 73 Rcmedlal Invest% ations 

CT0 NO.: 0312 
A. TEST PIT Nu.: &,c-rP-07 

COORDINATES: EAST: 2.‘f9‘! 75’/.5y NORTH: 307,327. S6 

SURFACE ELEVATION: 32.9 f&e-f WATER LEVEL: /VA 

WEATHER 1 oflc ‘fi - (63 q.<*F y.n >‘ DATE: 5-/7/ ?T 

REMARKS: 7-f cf P,‘t D;mpn<,‘fJv7d : ,,*fh )G eet. ti;dfl) 3,.'; -Get. DeoTh 10 feeet 
J 

. 

LEL/Oz (Results) = Readings Recorded by LEL/o, Meter 4NU = Photoionization Detector Readiig 

I- 

2- 

3- 

4- 

se 
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LEGEND FOR FIELD WELL DEVELOPMENT RECORDS 

PVC - Measurement taken from the top of the well stick-up, top of the PVC casing. 
NA - Not Applicable 
BG - Background 
BZ - Breathing Zone 
PS - Point Source 
NTU - Nephelometric Turbidity Units 
v - Visual Turbidity Estimate 



FIELD WELL DEVELOPMENT RECORD 

m PROJECT: 
. . . . . 

0 . MCB Canq~e&J#9.e~ 
.- . 

CT0 NO.: 0312 WELL NO.: 6S-MW61 ( lrr*Jt - 

DATE: 5--/6/k 

GEOLOGIST/ENGINEEk /&/ A. 7-A-s 

TIME START DEVELOPMENT DATA 

/263 

TIME FmlSH CVMULATlVE 

/249 
TIME VOLUME PH 

SPEC. COND. TEMP 
(“c) ounhos/rrn) (“(3 

Eh TURBIDITY 
(gallons) 

- 1132 IMTIALWATERLEVEL(FI-) 
sue&/P W&U 3-p - f0 

/I, ~gyj+++ 124% 45 6.W us 8% 26t 

TOTAL WELL DEPTH (-ID) ma4 /6S da- w.4 868 19.j \ 

/ts L.94 M.6 847 

wELLDMMETER@CHE.S) 

&g$/ 14s 63s ### 

CALCULA~DWELL 

voLY/+.&p ’ 
/2%1 31s G.?szo.~ 0t3 w*a 

-- /22r 
BOREHOLE DIAMIXER 

31.0 636 247.6 $60 

~~~~,o rt 
/2%f 46x m6 l4.S $31 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED I238 G I* 5 x00 20.3 8 27 
DURINGDRILLING 

NL /2+2 64.0 6.06 19.3 Q/3 t’0,F 
DEVELOPMENThiETHOD 

AVBRAGE FLOW (GPM)(B) 



FIELD WELL DEVELOPMENT RECORD 

. 
m PROJECT: MCB Leje . . . nne. O.U. #9. Sites 65 and 73 Repledral In vestieatiow -. 

CT0 NO.: 03 12 WELL NO.: G35-MWOZ (t i 

DATE: 26k I I 

GEOLOGIST/ENGINEER: /&WI A. 7-k-a s 

TIME START 

wm 

TIME FINISH 

1010 

DEVELOPMENT DATA 

CUMULAm 
TIME VOLUME 

TEhC SPEC.COND. TEh4P 

MTIAL WATER LEVEL (Fl-) 

TOTAL WELL DEPTH Q-D) 

fS*‘d (P4 
WELLDlAMETER(lNCHEs) 

2” OS41 21 

CALCULATEDWELL 
VOLUME 

~"s~045-~ 33 6.31 1669 263 ix. 
BOREHOLEDIAMETER 

\/ 9.6 ., 
/ 

~~~!, , () II 
loo2 39 6.37 16.b a0 /T&o 

BOREHOLE VOLUME 

- 3f..sp4 6.22 t6.Y Z&Y ‘7.0 

AMOUNTOF WATER ADDED _ 
DURINGDRILLING 

h/A 

DEVELOPMENT MJZHOD 

F&y 4 su 

PUMPTYPE 

c&y \ 

\ 
I’OTAL TIME (A) I 

AVERAGE FLOW (GPM)(B) 



FIELD WELL DEVELOPMENT RECORD 

PROJECT: 
MCBCmDLeieune.O.U. 

CT0 NO.: 03 12 WELL NO.: ds-MWd3 

DATE: rrl5-W 

GEOLOGIST/ENGINEER: ksvf A.~PJ 



FIELD WELL DEVELOPMENT RECORD m . 
m PROJECT: . . . . . MCB Cam_0 Le._teune. O.U. #9. Sites 65 and 73 Rem&al In vestieatiops- 

CTONO.: 0312 WELL NO.: 65 Mwo4 
DATE: I 

GEOLOGIST/ENGINEER: Ti 9. v-. 

TIME START 

0904 
TIME FINISH 

INITIAL WATERLEVEL (FT) 

TOTAL WELL DEPTH (7-D) 

WELL DIAMElZR (INCHES) 

t” 

CALCULATEDWELL 
VOLUME 

m +LQ - 

BOREHOLE DIAMETER 

BOREHOLE VOLUME 

4lL0 44 

4M~uNT OF WATER ZDDED 

a 

‘OTAL -TED 
4TrHmAwALAxB= 

81 %& 

NJ/OVA READlNG 



FIELD WELL DEVELOPMENT RECORD 

,++@- 
CT0 NO.: .U WELL NO.: 65 MLdS 

DATE: 5JsI95 

GEOLOGIST/ENGINEER: &vI A.mar 

!- BORJZHOLE DIAMl3ER 

BOREHOLE VOLUME 
1W‘ =)a 6.86 10. I 240 IS.2 1 w 

" 
AMOUNT OF WATER ADDED IW w- T ABLG- 

DURINGDRILLING 
I 

\ 

Qo 
\ 

II I 26 
DEVELOPMJZNT METHOD 

21 

t 
PUMPTYPE 

pto 90 

TOTAL TIME (A) 
I%4 Is ra,+ 

?3 e&L 
I \I 

150 
AVERAGE FLOW (GPM)(B) 

TOTAL ESTIMATED 
wxTHDRAwALAxB= 



. 

FIELD WELL DEVELOPMENT RECORD 

m . . PROJECT: 
. . 

MCB k LeJeune. O.U. #9. Sites 65 and 73 R emedial Investi- 

CT0 NO.: 03 12 WELL NO.: &5- rybuO& .-- 

DATE: 42sl95 

GEOLOGIST/ENGINEER: -rdLHP. \/apR; 

TlME START 

,333 %A~ 

TME FINISH 

1603 
INlTIALWATERLEVEL(FT) 

=bb’ tiwc) 

TOTALWELLDEPTH(TD) 

21.36 ‘CPvcf 
WELLDIAMETER(INCHES) 

2’ 

CALCULATEDWELL 
VOLUME 

2.36 + 

BOREHOLE VOLUME 

d%.bjpQ 
” 

AMOUNT OF WATER ADDED 

z 

P--p 

PUMPTYPE 

hk-kwn 

TOTAL TIME (A) 

153 #l&L 

AVERAGE FLOW @PM)(B) 

e 
wJTHDR4wALhB= 

140 +d! 
u 

fNJ/OVA READING 

DEVELOPMENT DATA 

‘95 I 35 Is.43 I /‘.3 I /U? 



FIELD WELL DEVELOPMENT RECORD 

PROECT . . Mc:BCwLeiem e 

CTONO.: .u 

DATE: 5/b k 

GEOLOGIST/ENGINEEk vlA%oa-s 



FIELD WELL DEVELOPMENT RECORD 

m PROJECT: 
. . . . MCR Carm Lejeune. O.U. #9.$&s 65 & 73 Remedial In vestieatio~ 

CT0 NO.: 0312 WELL NO.: 6s-PWO 1 .- 

DATE: d6/&- 

GEOLOGIST/ENGINEER: l(*l A. 7-lwmas 

TlME FINISH 

I 3-2s 

INITIALWATERLML(FQ 

14. J9’ hvc) 

TOTAL WELL DEPTH 
i4b.Q~ S. 

) 
T 0’ 

&u& : Cb.96’ 

WELLDIAMETFR(fNCHES) 

2” 

Gh3goi!- 
Y 

BOREHOLEDIAMETER 
WCHES) 

-(‘# ‘I 

BOREHOLE VOLUME 

N ?aoru,o 

AMOUNTOF WATER AffDED 
DURINGDRILLING _ 

/,WbqaQ + 
Y 

DEVELQPhtENTMETHOD 

PUMPTYPE 

rOTAL TIME (A) 

/32 -‘L.. 
4VERAGE FLOW (GPhi)(B) 

I’OTAL ESTIMATED 
WlTHDRAwALAxB- 

6241 //2*6 I%./3 1 a.3 

SPECCOND. TEMF 

0 (‘c) 
Eb TuRBlDlTY 

3/G 3/G I R 2/.0 2/.0 

369 369 zd,p zd,p 

3 we 

3,: 
Kit 

Gil? 

313 a.0 
I I ;iLd 



;- 

FIELD WELL DEVELOPMENT RECORD 

m . PROJECT: MCB Camp Lejeune. O.U. #9. Sites 65 and 73 Remedial Investigations 

CT0 NO.: 03 12 WELL NO.: 6 c- P.W 02 

DATE: 4kj9s 

GEOLOGIST/ENGINEER: > A a -l-km 3 



FIELD WELL DEVELOPMENT RECORD 

m PROJECT: . . . . . . MCB Camp T,eJeune. O.U. #9. S&s 65 and 73 -ml hvew 
1 

CT0 NO.: 0312 WELL NO.: 6s~~04 ’ i 

DATE: I I 
GEOLOGIST/ENGINEER: 

TlME START 

TIME FINISH 

2143 

“533” 
AMOUNT Oti WATER ADDED 
DURINGDRILLING 

a+&F 
v 

DJ3ELOPMENThfETHOD 

-1 
l-OTAL TlME (A) 

4VERAGE FLOW (GPM)@) 





Baker Environmental, Inc. 
Airport Office Park, Building 3 
420 Rouser Road 
Coraopolis, Pennsylvania 15108 

(412) 269-6000 
FAX (412) 269-2002 

August 2,1995 

Commander 
Atlantic Division 
Naval Facilities Engineering Command 
15 10 Gilbert Street (Building N-26) 
Norfolk, Virginia 235 1 l-2699 

Attn: Mr. Lance Laughmiller, EIT 
Code 18236 

Re: Contract N6247.0-89-D-48 14 
Navy CLEAN, District III 
Contract Task Order (CTO) 03 12 
IDW Handling and Disposal 
Operable Unit No. 9 (Site 73) 
MCB, Camp Lejeune, North Carolina 

. 

Dear Mr. Laughmiller: 

This letter report describes the sample collection activities, results, and~recommendations for the disposition of 
investigative-derived waste (IDW) at Site 73, Marine Corps Base, Camp Lejeune, North Carolina. 

The IDW from Sites 65 and 73 field activities, presently beiig stored at Site 73, is contained in one 6,500-gallon 
storage tanker, one l,OOO-gallon polyethylene tank, and one 20-cubic yard roll-off box. A second 6,500-gallon 
storage tanker was judged to contain “clean” water and was discharged at Site 73. An inventory of the IDW along 
with quantities are provided in Table 1. Analytical results are provided in Attachment A. 

Sample Collection and Analvsis Site 73 

One grab sample was collected from the 6,500-gallon tanker and given the sample identification 73-TK-615. 
A grab sample was also collected from the second 6,500-gallon tanker and given the sample identification 73-TK- 
3617. These samples were analyzed for full Target Compound List (XL) Organics, Target Analyte List (TAL) 
Inorganics, and Total Suspended Solids (TSS). Another grab sample was collected from the 1,000 gallon 
polyethylene tank and given the sample identification 73-POLY-01. This sample was analyzed for full TCL 
Organ& and TAL Inorganics. Five solid grab samples were collected from varying locations within the roll-off 
box. These grab samples were placed within a stainless steel mixing bowl, homogenized into one composite 
sample and given the sample identification 73-RX-01. A representative sample was collected for volatile 
organics analysis prior to homogenizing the samples. This composite sample was analyzed for full Toxicity 
Characteristic Leachate Procedure (TCLP), TCL PCBs and Resource Conservation Recovery Act (RCRA) 
characteristics (corrosivity, ignitability, and reactivity). 

A Total Quality Corporation . . 



Mr. Lance Laughmiller 
August 2,1995 
Page 2 

Results Site 73 

Sample 73-TK-615 had five positive volatile-detections, one positive semivolatile detection, and no positive 
detections for ether pesticides or PCBs. Inorganic analysis did not indicate concentrations above regulatory 
standards. Sample 73-POLY-01 had six volatile detections, two positive semivolatile detections, and no 
positive detections for ether pesticides or PCBs. Inorganic analysis did not indicate concentrations above 
regulatory standards. Sample 73-RX-01 did not have any positive detections for organics, and inorganic 
analysis did not indicate concentrations above regulatory standards. In addition, sample 73-RX-01 was not found 
to be reactive to sulfide and cyanide, ignitable at less than 140 “F, or corrosive at less than or equal to 2 or greater 
than or equal to 12.5. 

Conclusions and Recommendations Site 73 

Analytical results indicate that samples 73-TK-615 and 73-POLY-01 have levels of organic contamination that 
do not exceed regulatory values, however due to the organic contamination levels present in both tanks site 
disposal is not recommended. Through working with base EMD personnel, disposal of tanker 73-TK-615 can 
be accomplished by utilizing the Hadnot Point ShalIow Aquifer Remedial Action System located on base. This 
tanker wilI be returned to Site 73 and the contents of the polyethylene tank will be pumped into it. The tanker 
will remain on-site for the additional work that will begin at Site 73 during September 1995. Upon completion 
of the additional work at Site 73, this tanker will be sampIed for TCL Organ& TAL Jnorganics, and TSS. 
Appropriate disposal methods will be deployed upon review of the analytical results. Sample 73-RX-01 did not 
indicate contamination and it is recommended that-the contents of the roh-off box be returned to the site and 
graded. 

Upon LANTDlV’s approval of these disposal recommendations, the IDW will be managed as identified within 
this letter. 

Ifyou have any questions, please do not hesitate to contact me at (4 12) 269-4695 or Mr. Matthew D. Bartman 
(Activity Coordinator) at (412) 269-2053. 

Sincerely, 

BAKER ENVIRONMENTAL, INC. 

+y-l&hh 
Malcolm W. Petroccia 
Project Manager 

MWPiPAMIlq 

Attachments 

CC.: Mr. Neal Paul ; w/attachments 
Mr. John Riggs - w/attachments 

-. 
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TABLE 1 

SUMMARY OF INVESTIGATIVE DERIVED WASTE 
OPERABLE UNIT NO. 9 (SITES 65 and 73) 
REMEDIAL INVESTIGATION, CI’O-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

MATERIAL QUANTITY CONTAINER VOLUME UNIT LABORATORY 
(LOCATION) PRODUCED TYPE OF WASTE ANALYSIS 

DeveIopmentfPurge 2 6,500 Gallon 6,500 galloIls ‘TCL Organics 
Water (Site 73) Tanker TAL Inorganics 

TSS 

Development/Purge 
Water (Site 73) 

1 1,000 Gallon 1,000 gallons TCL Qrganics 
Polyethylene TAL Inorganics 

TZulk 

Drill Mud/Cuttings 
(Site 73) 

1 20 cubic yard 20 cubic TCLP Organics 
roll-off box Y=k TCLP Inorgauics 

TCL PCBs 
RCRA Hazardous 
Characteristics 



ATTACHMENT A 
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1A 
VOLATILE CRGA.NICS ANALYSIS DATA SHEET 

L3 Name: ITAS-KNOXVILLE Contract: BAKER 

EPA SAMPLE NO. 

73TK615 
I 

Lab Code: ITSTU Case No.: 3572 SAS No.: ,- SDG No.: 73TK3 

Lab sample ID: AF3167 
Matrix: (soil/water) WATER 

Sample wtjvol: 5,o &I/-) ML 
Lab File ID:- AF3167 

Date Received: 05/11/95 
Level.: (low/mea) WW 

% Moisture: not dec. 
1 Date Analyzed: 05/17/95 

GC Column: RTX624, ID: 0.530 .(mm) Dilution Factor: 1.0 

Soil Extract Volume: WL) Soil.Aliquot Volume: -WL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: .. 
OWL or w/W) uG/L Q 

74-87-3---------Chlorom,ethane 
74-83-g ---------Bromomemane 
75-01-4 ---------Vinyl Chloride 
75-90-3 ---------Chloroethane 
75-09-2 ---------Methylene Chloride 
67-64-l---------Acetone 
75-15-o ---------Carbon Disulfide. 
75-35-4 ---------1,ltDichloroethene 
75-34-3 ---------l,l-Dichloroethane 

1 2-Dichloroethene (total)- 540-5g-o----- , 
67-66-3 ---------Chlorofo~ 
107-06-2-------- 1,2-Dichloroethane 
78-93-3 ---------2-Butanone 
71-55-6--------- l,l,l-Trichloroethane 
56-23-5------G-e Carbon Tetrachloride 
75-27-4 ---------Bromodichloromethane 
78-87-5-----w-w- 1,2-Dichloropropane 
10061-01-5------ cis-1,3-Dichloropropene 
79-Ol-6---------Trichloroethene 
124-48-l-------ADibromochloromethane 
79-00-5--------- 1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6------trans-1,3-Dichloropropene 
75-25-2 ---------Bromofom 
108-1()-1----w-w- 4-Methyl-2-Pentanone 
591-78-6 --------2-Hexanone- 
127-18-4--------Tetrachloroethene 
7g-3&+5------"' 1,1,2,2-Tetrachloroethane- 
108-88-3 --------Toluene 
108-90-7--------Chlorpbenzene 

-lOO-41-4---- ----Ethylbenzene 
lOO-42-5--------Styrene 
1330-20-7---- ---Xylene (total) 

10 
10 
10 
10 
10 

7 
10 
10 
10 
12 

1 
2 

10 
10 
10 
10 
10 
10 
1.2 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 :I 
10 
10 

I 
10 

. . 

U 
U I U 
U 

I 
?I 

3 
J 
u 
u 
t.7 
BJ 
U 
U 
U 

J' 
BJ 
U 
U 
U 
U 
U 
u 

U 
U 
U 
U 
U 
U 
U 
U 
U 

IU 

a,90 
FORM I VOA 

-.. 



1E 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

TENTATIVELY IDENTIFIED COMPOUNDS I 73TK615 .I. 
Lab Name: ITAS-KNOXVILLE Contract: BAKER I , 

Lab code: ITSTU Case No.: 3572 SAS No.': SDG No.:-73TK3 

Matrix: (soil/water) WATER Lab Sample ID: AF3167 

Sample wtjvol: 5*0 kmQJ4 ML Lab File ID: AF3167 

Level: (low/mea) LOW 

% Moisture: not dec. 

Date Received: 05/11/95 

Date Analyzed: 05/17/95 

GC Co$unn: RTX624 ID: 0.530 (mm) Dilution Factor: 1.0 

Soil Extract Volume: ' NJ) Soil Aliquot Volume: (UL) 

CAS NtiBER 
--e-----m---- - -m---w----- 

l COMPOUND NAME 

CONCENTRATION UNITS: 
Number TICS found: 0 . (w/L 01: w/Kg) UG 

RT 
-w--m D-a--- 

Q 

.̂  

FORM I VOA-TIC 



1B EPA SAMPLE NO. 
SEMIVOLATILE CRGANICS ANALYSIS DATA SHEET 

!- 
73TK615 

Lab Name: ITAS-KNOXVILLE Contract: BAKER I 

Lab Code: ITSTU Case No.: 3572 SAS No;: SDG No.: 73TK6 
. . 

Matrix: (soil/water) WATER Lab Sample ID: AF3168 

Sample wt/vol: 1000 (g/lQL) ML Lab File ID: AF3168 . 

Leve3.: (low/mea) LOW 

% Moisture: decanted: (Y/N) _ 

Concentrated Extract Volume: 1000 om 

Date Received: 05/11/95 

Date Extracted: 05/12/95_ 

Date Analyzed: 05/17/95 

Injection Volume: 2.O(uL) Dilution Factor: - 1.0 

GPC Cleanup: W/W N PH: - 
CONCENTRATION UNITS: 

CAS .NO. COMPOUND &g/L or ug/Kg) Us/L 

108-95-2 --------phenol 
-111-44-4 ---G----bis(2-Chloroethyl)Ether 
95-57-8 ---------2-Chlorophenol 
541-73-l-------- 1,3-Dichlorobenpene 
106-46-7-------- 1,4-Dichlorobenzene 
g5-50-1--------- 1,2-Dichlorobenzene 
95-48-7 ---------2-Methylphenol 
,1()8-6(-j-l-------- 2,2'-oxybis(l-Chloropkopane)- 
106-44-5 --------4-Methylphenol 
621-64-7--------N-Nitroso-Di-n-Propylamine- 
67-72-1---------Hexakhloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l---------Isophorone 
88-75-5 ---------2-Nitrophenol 
105-67-g --------2,4-Dimethylphenol 
lll-gl-l------L- bis(2-Chloroethoxy)Methane- 
120-83-2 --------2,4=Dichlorophenol 
120-82-1-n.----- 1,2,4-Trichlorobenzene 
91-20-3. ---------Naphthalene 
106-47-8--------40Chloroaniline 
87068-3---------Hexachlorobutad'iene 
5g-50-7--------- 4-Chloro-3-Methylphenol. 
91-57-6-----w.--- 2-Methylnaphthalene 
77-47-4 --r------Hexachlorocyclopentadiene 
88-06-2--------- 2,4,6-Trichlorophenol 
g5-g5-4-1------- 2,4,5-Trichlorophenol 
91-58-7 ---------2-Chloronaphthalene 
88-74-4---------2-Nitroaniline 
131-11-3 --------Dimethylphthalate 
208-96-8 --------Acenaphthylene 
6()+2()-2------w. 2,6-Dinitrotoluene 
99-09-2---------3;Nitroaniline 
83-32-9 ---------Acenaphthene 

FORM I SV-1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10. 
10 
10 
10 

.25 
10 
25 
10 
10 
10 
25 
10 

U 
u 
c 
I: 
c 
s 
s 
1 
s 
'I 
1 
1 
I 
I 
1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 
1 

1 

1 

- . 

I 
I 
I 
I 
I 
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J 
J 
J 
J 
J 
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J 
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J. 
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u 
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. 

lc! EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

s-. 
73‘.&615 

Lab Name: ITAS-KNOXVILLE - Contract: BAKER I 

Lab Code: ITSTU Case No;: 3572 SAS No.: SDG No.: 73TK6 

Matrix: (soil/water) WATER Lab-Sample ID: A&3168 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: AF3168 

Level: (low/mea) LOW Date Received: 05/11/95 . 

% Moisture: decanted: (Y/N) - Date Extracted: 05/12/95 

Concentrated Extract Volume: 1000 (-4 Date Analyzed: 05/17/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

51-28-5--------- 2,4-Dinitrophenol 
lOO-02-7--------4-Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2---------Diethylphthalate. 
7005-72-3 -------4-Chlorophenyl-phenylether- 
86-73-7 ---------Fludr-ne- 
lOO-Oi-6 ----:---4-Nitroaniline 
534-52-l.------- 4,6-Dinitro-2-Methylphenol 
86-30-6 ---------N-Nitrosodiphenylamine (l)- 
lOl-55-3-------- 4-BromophenyI-phenylether - 

ohthalate 

118-74-1 --------Hexachlorobenzene 
87-86-5-'-------Pentachlorophenol 
85-01-8 ---------Phenanthrene 
120-12-7 --------Anthracene 
86-74-8 ---------Carbazole 
84-74-2---------Di-n-Butylphthalate 
206-44-o --------Fluoranthene 
129-OO-O--------Pyrene 
85-68-7---------Butylbenzyll 
g1-g4-1--------- 3,3'-Dichlorobenzidine 
5+55--J--------- Benzo(a)Anthracene 
218-0179--------Chrysene 
i17-81-7 --------bis(2-Ethylhexyl)Phthalate 
117-84-O--------Di-n-Octyl Phthalate 
205-99-2--------Benzo(b)Fluoranthene 
207-08-g-------- Benzo(k)Fluoranthene 
50-32-8---------Benzo(a)Pyrene 
1g3-3g+-----z-- Indeno(l,2,3-cd)Pyrene 
53-70-3 ---------Dibenz(a,h)Anthracene 
191-24-2 --------Benzo(g,h,i)Perylene 

GPC Cleanup: (Y/N) N- pH: . 
CONCENTRATION UNITS: 

CAS NO. COMPOUND (v/L or w/Kg) UG 

25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10. 
25 
10 
10 
10 

1 
10 
10 
19 
10 
10 
10 
10 
10 
10 
10 
10. 
10 
10 
10 

1) - Cannot be separated from Diphenylamine 

Q 

IT 
CJ 
IT 
CJ 
LJ 
u 
CT 
u 
CT . 
LT 
u 
u 
u 
u 
U 
U 
BJ 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 

.- 

. 

-. 

FORM I SV-2 3/90 



1F 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

,F=- 
TENTATIVELY IDENTIFIED COMPOUNDS 

'Ld Name: ITAS-KNOXVILLE Contract: BAKER I 

Lab Code: ITSTU Case No.: 3572 SAS No.: SDG No.: 73TK6 

Matrix: (soii/water) WATER Lab Sample ID: &3X68 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: AF3168 

Level: (low/med) LOW Date Received: 05/n/95 . 

% Moisture: decanted: (Y/N) - Date Extracted: 05/12/95 

Concentrated Extract Volume: 1000 om Date Analyzed: 05/17/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N i -. :- 

CONCENTR+TION UNITS: 
Number TICS found: 0 

FS .&" CCMPCI~~ NAIQ (ug'L; zKg] .I COvC. Q -cc======== _______________-_---- --------------------em---- 

:1 

FORM I SV-TIC 3190 



1D 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ITAS-KNOXVILLE Contract: 

Lab Code: Case No.: W03573 SAS No.: SDG 

Matrix: (soil/water) WATER Lab Sample ID: 

Sample wt/vol: 1000 kr/mL) ML Lab File ID: 

& Moisture: decanted: (Y/N) Date Received: 

EPA SAMPLE NO. 

I- 
73TK615 

I .' 

No. : 73RB19 

AF3176 

05/11/95 

Extraction: (SepF/Cont/Sonc) CONT Date Extracted: 05/15/95 

Concentrated Extract Volume: 10000 ,(uL) Date Analyzed: 05/25/95 

Injection Volume: 1.00 (UL) Dilution Factor: .l.OO 

GPC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND' 
CONCENTRATION UNITS: 
(ug/L or'ug/Kg) UG/L 

dane) 

319-84-6--------alpha-BHC 
319-85-7 ----y---beta-BHC 
319-86-8 ------:-delta-BHC 
58-89-9 ---------gamma-BHC- . 
76-44-8---------Heptachlor 
309-00-2 --------Alvin 
1024-57'3-------Heptachlor epoxide 
959-98-8 --------Endosulfan I 
60-57-l ---------Dieldrin 
72-55-9 ---------4,48.-DDE 
72-20-8 -----r---En&--n 
33213-65-9 ------Endosu'lfan II 
72-54~8 ---------4,4'-DDD 
1031-07-8 -------Endosulfan sulfate 
50-29-3 -----4,4'-DDT 
72-43-5 ---------Methoxychlor 
53494-70-5 ------Endrin ketone 
7421&93-4b------Endrin aldehyae 
5103-71-9.-------alpha-Chlordane 
5103-74-2-------gamma-Chlordane 
8001-35-2-------Toxaphene 
12674-11-2 ------Aroclor-1016 
11104-28-2 ------Aroclor-1221 

-11141-16-5 ------Aroclor-1232 
53469-21-9 ------Aroclor-1242 
12672-29-6 ------Aroclor-1248 
11097-69-l ------Aroclor-1254 
11096-82-5 ------Aroclor-1260 

FORM I PEST 

. 

. . 

l- 

0.050 
. 0.050 
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0.050 
0.050 
0.050 
0.050 
0.050 

0.10 
0.10 
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0.10 
0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5 ., 0 
1.0 
2.0 
1.0 
1.0 
1.0 
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IT 
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U 
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U 
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:: 
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U 
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U 
U 
U 
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:: 
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3/90 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I 73TK615 I 
ab Name: QUANTERRA-KNOXVILLE Contract: BARER/CL - 1 I 
ab Code: ITSTa- Case No.: 3572- SAS No.: 'SDG No.: N/AL. 

atrix (soil/water): WATER Lab Sample ID: AF'3169 --I_ --ceived: 05/11/95 eve1 (low/med): LOW uate me 

Solids: 0.0 - 

Concentration Units (ug/L or xng/kg dry weight): UG/L- 
- 
bf 
e 
e- 
I?- 
P-- 
e- 
P- 
I?- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
cv 
P 
P- 
P- 
P- 
P- 
P- 
P- 
PI 
- 
- 

I 

Analyte Concentration 
I 

Q X3 No. 

7429-90-5 
7440-36-O 
7440-38-2 
7440-39-3 
1440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-O 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

. - 
2 
2 
2 
E 
I 
( 
( 
( 
( 
( . 

i 
1 
I 
1 
I 
7 
/ I 
I 
, 
I 

- * 
- 
- 
- 

21700 
50-O 

-lOI0 
79.6 

1.0 
5.0 

:alcium- 
Zhromig 

I 84600 
43.5 -- 

Jobalt 20..0 -- 
Zapper I 24.4 .-P 
Won I 17300 -- a 
Lead -I Z3.U .--a 
Hagnesium 

I 

4L13u 

4lvganese 159 
!4ercum -v --0.20 
Nickel 
Potassium 
Selenium 
Silver - ~~ -- 
Sodium 

20.a 
4506 

- 5.c 
5.c 

.232OC 
Thalli! um -- 
Vanadium- 
Zinc - 

-I 

N/A___ Clarity Before: CLEAR- 
Clarity After: CLEAR- 

Texture: 
Artifacts: 

!olor Before: .COLORLESS 
folor After: _. COLORLESS 

!oImnents : 
CLIENT SAMPLE ID NO.-IS-7bTK-615. - - - 

!f@- 

FORM I - IN 
ILM02.1 

-. 



__--c”“-““--“-“-----__I_____c_____ __------------------______________c_____------------ m-.--- 
Data have NOT been through final levels of review and are subject-to change upon this review, 

Actions taken on these Data are the responsibility of the Data user. 
"___"""----------"--------~~"---""---~--~--""-~--"-""----"-------~~ ----------------_______ __ 

C5E120060 
QvAarrnRRh 

CAMP LEJEXJNE 
PAGE 1 

73-TR-3617 QS/OS/SS OOtOO 

rnorganic Analynie. 
Reactive Cyanide 
Flash Point Closed Cup 
pH Aqueous 
Sulfide Reactive 

73-2x-615 05/09/95 00100 

Inorganic Analysis 
Reactive Cyanide 
Flash Point Closed Cup 
pH Aqueous 
Sulfide Reactive 

REPORTING 

!2!iS&X LIMIT 

ND 50.0 w/kg 
s200 deg F 
6.9 1.0 SU 
J!m 50.0 w/kg 

ND 
,200 

6.0 
.ND 

50.0 

1.0 
50.0 

UNIT 

w/kg 
deg P 
au 
w/kg 

Reviewed 
SW846 7.3.3. 
SW46 1010 
SW846 9040 
SW046 7.3.4. 

Reviewed 
SW846 7.3.3. 
SW046 1010 
SW846 9040 
SW846 7.3.4. 

-. 



TOTAL SUSPENDED SOLIDS ANALYSIS 
,- 

Laboratory Name: Quanterra-Knoxville 

Contract Name: Baker Camp Lejeune 

Sample Matrix: Water 

Job Numberz 
Analysis Date: 
cQncentrationUnits: 

3682 

05mt95 

m@ 

Client Sample ID Lab Sample ID Result Qualifier 

Method Blank 

73-TIC-3617 

73-l-K-615 

Al?5017 1 u ’ 

AF4536 3300 + 
, 

AP4537 700 + 

,n 

+ - Positiv~result - 
u - Compound was analyzed for but not detected Themunber is the detection limit for the sampi?. 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ITAS-KNOXVILLE Contract: BAKER I 
73TK3617 I 1. 

Lab Code: ITSTU Case No.: 3572 SAi No.: SDG No.: 73TK3 

Matrix: (soil/water) WATER Lab Sample ID: AF3163 

Sample wt/vol: 5.0 w-4 ML Lab File Ip: J4F3163 

Level: (low/med) LOW Date Received: 05/11/95 

% Moisture:'not dec. Date Analyzed: 05/17'/95 

dC Column: RTX624 ID: 0.530 (mm) Dilution Factor: 1.0 

Soil Extract Volume: w4 Soil Aliquot Volume: (W 

CONCENTRATION UNITS: 
CAS NO. COMPOUND wf/L or w/w UG Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl Chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene Chloride 
67-64-l---------Acetone 
75-15-O.--------- Carbon Disulfide- . 
75-35-4--------- 1,1-Dichloroethene 
75-34-3--------- 1,lLDichloroethane 
540-5g-o-------- 1,2-Dichloroethene (total)- 
67-66-3---------Chloroform 
107-06-2 --------1,2-Dichloroethane 
78-93.-3 ---------2-Butanone 
71-55-6-----w.-- l,l,l-Trichloroethane 
56-23-5------s-- Carbon Tetrachloride 
75-27-4 ---------Bromodichloromethane 
78-87-5---s----- 1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-l--------Dibromochloromethane 
7g-o()-5--------- 1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromofom 
1(38-1(-j-1-------- 4-Methyl-2-Pentanone 
591-78-6 --------2-Hexanone 
127-18-4 --------Tetrachloroethene 

-7g-34-5--------- 1,1,2,2-Tetrachloroethane 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
lOO-41-4--------Ethylbenzene 
lOO-42-5--------Styrene 
1330-20-7 -------Xylene (total) 

I 

10 
10 
10 
10 
10 

5 
10 
10 
10 

5 
10 

2 
. 10 

10 
10 
10 
10 

-10 
6 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

U 
U 
U 
U 
U 
BJ 
U 
U 
U 
s 
U 
BJ 
U 
U 
U 
U 
U 
U 
3 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

10 u 
10 u 
-10 u 
10 u 

i- 

.  .  

FORM I VOA ,3/90 



1E EPi SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

,y- TENTATIVELY IDENTIFIED COMPOUNDS 
73TK3617 

Lab Name: ITAS-KNOXVILLE Contract: BAKER 

Lab Code:.ITSTU Case No.: 3572 SAS No.: SDG No.: 73TK3 

Matrix: (soil/water) WATER Lab Sample ID: AF3163 '. 

Sample wt/Vol: 5-o (gm4 ML Lab File ID: AF3163 

Level: (low/med) LOW Date Received: 05/n/95 

% Moisture: not dec. Date Analyzed: 05/17/95 

GC Column: RTX624 ID: 0.530 (mm) Dilution Factor: 1.0. 

Soil Extract Volume: G-u Soil Aliquot Volume: NJ) 

CONCENTRATION UNITS: 
Number TICS fouhd: 0 (q/L or w/W JELL 

COMPOUND NAME RT EST, CONC. Q 
====s=========-nGBw- me- --------- - ----m--s -I_- CAS NUMBER 

----==n= 

._ 

FORM I VOA-TIC 

. . 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

c-. 
73TK3617 

Lab Name: ITAS-KNOXVILLE Contrast: BAKER I 

Lab Code: ITSTU Case No.: 3572 SAS No.: . SDG No.: 73TK6 

Matrix: (soil/water) WATER Lab Sample ID: AF3164 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: AF3164 

Level: (low/med) LOW Date Received: 05/11/95 

% Moisture:. decanted: (Y/N) - Date Extracted: 05/12/95 

Concentrated Extract Volume: 1000 (-4 Date Analyzed: 05/17/95 

Injection Volume: 2.O(uL) i Dilution Factor: 1.0 

GPC Cleanup: W/N), N pHi 
CONCENTRATION UNITS:. 

CAS NO. COMPOUND OWL 01: w/W UG ? 

108-95-2--------Phenol 
111-44-4 --------bis(2-Chloroethyl)Ether 
95-57-8 ---------2-Chlorophenol 
541-73-l-------- 1,3-Dichlorobenzene 
106-467.7 --------1,4-Dichlorobenzene 
gi+50-1--------- 1,2-Dichlorobenzene 
95-48-7---------2-Methylphenol 

.108-6()-1--------2,2 @-oxybis(l-Chloropropane)- 
106-44-5--------4-Methylphenol 
621-64-7 --------N-NitrosoFDi-n-Propylamine 
67-72-l---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l---------Isophorone 
88-75-5 ---------2-Nitrophenol 
105-67-g --------2,4-Dimethylphenol 
111-91-l-------- bis(2-Chloroethoxy)Methane- 
120-83-2 --------2,4-Dichlorophenol 
120-82-l-------,- 1,2,4-Trichlorobenzene 
91-20-3 ---------Naphthalene 

'106-47-8 --------4khloroaniline 
87-68-3 ---------Hexachlorobutadiene 
59-50-7 ---------4-Chloro-3-Methylphenol 
g1-57-6-----Ty-- 2-Methylnaphthalene 
77-47-4 ---------Hexachlorocyclopentadiene 
88-06-2 ---------2,4,6-Trichlorophenol - 
95-95-4 ------.---2,4,5-Trichlorophenol 
91-58-7 ---------2-Chloronaphthalene 
88-74-4 ---------2-Nitroaniline 
131-11-3.-------- Dimethylphthalate 
208-96-8 --------Acenaphthylene 
606-20-2 --------2,6-Dinitrotoluene 
99-09-2---------3-Nitrmmilhe 
83-32-9 ---------Acenaphthene - _ 

. 10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 

FORM I SV-1 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

-. 
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90 



1C EPA SAMPLE NO. 
SEMIVOLATILE CRGANICS ANALYSIS DATA SHEET 

p"- 
73TK3617 

Lab Name: ITAS-KNOXVILLE - Contract: BAKER I 

Lab Code: ITSTU Case No.: 3572 SAS No.: SDG No.: 73TK6 
. 

Matrix: (soil/water) WATER Lab Sample ID: AF3164 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: aF3164 . 
. 

Level: (low/med) LOW Date Received: 05/11/95 

% Moisture: decanted: (Y/N) _ Date Extracted: 05/12/95 

Concentrated Extract Volume: 1000 (UL) Date Analyzed: 05/17/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) .N . pH: - 
CONCENTRATION UNITS: 

CAS NO. COMPOUND (w/L or w/J%) uG/L 

51-28-5--------- 2,4-Dinitrophenol 
lOO-02-7--------4-Nitrophenol . 
132-64-9 ----A---Dibenzofuran 
-j21-14-2-------- 2;4-Dinitrotoluene 
84-66-2r--------Diethylphthalate. 
7005-72-3 -------4-Chlorophenyl-phenylether- 
86-73-7---------Fluorene 
100-O&-6 --------4-Nitroaniline 
534-52-l-------- -I 4,6-Dinitro-2-Methylphenol 
86-30-6 ---------NiNitrosodiphenylamine (l)- 
x01-55-3-------- 4-Bromophenyl-phenylether 
118-74-l--------Hexachlorobenzene 
87-86-5 ---------Pentachlorophenol 
85-Ol-8---------Phenanthrene 
120-12-7 --------Anthracene 
86-74-8---------Carbazole 
84-74-2--------- Di-n-Butylphthalate 
206-44-O--------Fluoranthene 
129-OO-O--------Pyrene 
-85-68-7 ---------Butylbenzylphthalate 
91-94-l---------3,3*-Dichlorobenzidine 
56-55-3--------- Benzo(a)Anthracene 
218-Ol-9--------Chrysene 
117-81-7 --------bis(2-Ethylhexyl)Phthalate- 
117-84-O --------Di-n-Octyl Phthalate 
205-99-2 --------Benzo(b)Fluoranthene 
207-08-g --------Benzo(k)Fluoranthene 
50-32-8 ---------Benzo(a)Pyrene 
193-39-5 --------Indeno(l,2,3-cd)Pyrene 
53-70-3 ---------Dibenz(a,h)Anthracene 
191-24-2 --------Benzo(g,h,i)Perylene 

1) - Cannot be separated from Diphenylamine 

25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 

1 
10 
10 
10 
10 
10 
10 
10 
TO 
10 
10 
10 
10 
10 
10 

Q 

u 
u 
U 
U 
u 
U 
CT 
u 
u 
CJ 
U 
U 
U 
u 
U 
U 
BS 
u 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I SV-2 3/90 
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1F EPA SAMPLE' NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS L 
73TK3617 

Lab Name: ITAS-KNOXVILLE Contract: BAKER I 

Lab Code: ITSTU Case No.: 3572 SAS No.: SDG No.: 73TK6 . 

Matrix: (soil/water) WATER Lab Sample ID: AF3164 .. 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: AF3164 '. 

Level: (low/med) LOW Date Received: 05/11/95 . 

% Moisture: decanted: (Y/N) - Date Extracted: 05/12/95 
, 

Concentrated Extract Volume: 1000 (UL) Date Analyzed: 05/17/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: '(Y/N) N pH: . 

CONCENTRATION UNITS: 
Number TICS found: 1. (w/L or w/f(g) uG/L 

CASNUMBER 
--- ----- - ----- 

1. 

.COMPOUND NAME 

UNKNOWN HYDROCARBON T . RT 
---I__ --. . 

16.68 

EST. CONC. Q 
-Dci-=== -- 7-w 

6 J .e. 

FORM I SV-TIC 3/90 
-. 



PESTICIDE ORGANICSlsALYSIS DATA SHEET 
EPA SAMPLE NO. 

t-+.-. 

I 
73TK3617 

Lab Name: ITAS-KNOXVILLE Contract: I- 

Lab Code: Case No.: W03573 SAS No.: SDG No.: 73RB19 

Matrix: (soil/water) WATER. Lab Sample ID: AF3175 

Sample wt/vol: 1000 WmL) bfL Lab File ID: 

% Moisture: decanted: (Y/N) Date Received: 05/11/95 

Extraction: (SepF/Cont/Sonc) &NT Date Extracted: 05/15/95 

Concentrated Extract Volume: 10000 (UL) Date Analyzed: 05/25/95 

Injection Volume: 1.00 (UL) Dilution Factor: 1.00 

GPC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N 

CAS NO. 
CONCENTRATION UNITS: 

COMPOUND (y/L or w/W) UG/L 

319-84-6--------alpha-BHC 
319-85-7 --------beta-BHC 
319-86-8 --------delta-BHC 
58-89-9---------gamma-BHC (Lindane) 
76-44-8 ---------Heptachlor 
309-00-2 --------Aldrin 
1024-57-3 -------Heptacm epoxia-e 
959-98-8 --------Endosulfan I- 
60-57-l---------Dieldrin 
'72-55-9 ---------4,4(-DDE 
72-20-8 ---------Endrin 
33213-65-9 ------Endosulfan XI 
72-54-8 --------4,4'-DDD 
1031-07-8 -------Endosulfan sulfate 
50-29-3 -----4,4'-DDT. 
72-43-5 -----M&thoxyc~ or 
53494-70-5 ------Endrin ketone 
7421-93-4 -------Endrin aldehyde 
5103-71-9-------alpha-Chlordane 
5103-74-2-------gamma-Chlordane 

.8001-35-2-------Toxaphene 
12674-11-2 ------Aroclor-1016 
11104-28-2 ------Aroclor-1221 
1114-l-16-5 ------Aroclor-1232 
53469-21-9 ------Aroclor-1242 
12672-29-6 ------Aroclor-1248 
11097-69-l ------Aroclor-1254 
11096-82-5 ------Aroclor-1260 

0.050 
0.050 
0.050 
0.050 
0.050 
o.o!gl 
0.050 
0.050 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

0.05a 
0.050 

5.c 
1.c 
2 :c 
l.C 
1-c 
1-c 
1.c 
1.c 

FORM I PEST 

- 

f 

1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 

/ 1 

, 1 

I ' 

I . 

I : 

I * 

I 

I 

I 

I 

I 

1 

1 

1 

) 

1 

1 

3/90 



U.S. EPA - CLP 

ab Name1 QUANTE I 
-73TK36 

,ab Code: ITSTU 
ERRA;KNOXVILLE Contract: BAKER/CL 

Case No.: 3572- 
Iatrix (soil/waEer): WATER 

SAS No.: - SD0 No.: N/A I 

level (low/med): 
Lab Sample ID: AF3165 F 

LOW 
; Solids: 0.0 

Date Received: 05/11/95 
- 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. -. 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

CAS No. Analyte Concentration 

7429-90-5 Aluminum 
7440-36-o 
7440-38-2 

Antimony: 
Arsenic 

7440-39-3 Barium - 
7440-41-7 Beryllfum 
7440-43-g. Cadmium 
7440-70-2 Calcium- 
7440-47-3 
7440-48-4 

Chromimy 
Cobalt 

7440-50-8 Copper- 
7439-89-6 Iron - 
7439-92-.1 Lead 
7439-95-4 MagGZiiii 
7439-96-5 Manganese 
7439-97-6 
7440-02-o 

Mercury 
Nickel - 

7440-09-7 Potassium 
7782-49-2 
7440-22-4 

Selenium- 
Silver. 

7440-23-5 Sodium- 
7440-28-O Thallium 
7440-62-2 
7440-66-6 

Vanadim1 
Zinc 

- 

C 

4 
u 
B 
II 
u 

fs 
u 
u 

Ii 
B 

B 
U 
B 
u 
U 

B 
U 
- 
- 

- 

Q 

- 

M 

P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
cv 
P 
P- 
P- 
P- 
P- 
P- 
P- 
P- - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

lolor Before: COLORLESS 
!olor After: COLORLESS 

!omments: 

Clarity Before: CLEAR 
Clarity After: CLEAR1 

Texture: 
Artifacts: 

N/A__ 

CLIENT-SAMPLE ID NO.-IS-73-TK-3617. - - 

_-. 

FORM I - IN 
ILM02.1 - 

-. 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

f--- 73POLYOl 
,,b Name: ITAS-KNOXVILLE Contract: BAKER 

Lab Code: ITSTU Case No.: 3707 SAS No.: SDG No.: 73POLY 

Matrix: (soil/water) WATER Lab Sample ID: AF4795 '. 

Sample wt/vol: 5.0 (g/mL) EL Lab File ID: AF4795 

Level: * (low/med) LOW Date Received: 05124195 

% Moisture: not dec. Date Analyzed: 05/30/95 

GC Column: RTX624 ID: 0.530 (mm) Dilution Factor: 1.0 

Soil Extract Volume: NJ) Soil Aliquot Volume: (-4 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-07-3 ---------Chloromethane 
74-83-9'--------Bromomethane 
75-01-4 ---------Vinyl Chloride 
75-OO-3---------Chloroethane 
75-09-q. ---------Methylene Chloride 
67-64-l ---------Acetone 
75-15-O--------- Carbon Disulfide. 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
54()-5g-o---.---- 1,2-Dichloroethene (total)- 
67-66-3---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93.-3 ---------2-Butanone 
71s55-6--------- l,l,l-Trichloroethane 
56-23-F+-------- Carbon Tetrachloride .‘. 
7+27+-------e- Bromodichloromethane 
78-87-5--------- 1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-Ol-6---------Trichloroethene 
124-48-l-------- Dibromochloromethane 
7g-oo-5----.---- 1,1,2-Trichloroethane 
71-43-2 ---------Beniene 
10061-02-6 ------trans-1,3-Dichloropropene - 
75-25-2---------Bromoform 
108-10-l-------- 4-Methyl-2-Pentanone 
591-78-6--i-----2-Hexanone 
I27-18-4------Be Tetrachloroethene 
79-34-5--------- 1,1,2,2-Tetrachloroethane ., 
108-88-3 --------Toluene 
108-90-7 --------Chlorobenzene 
lOO-41-4--------Ethylbenzene 
lOO-42-5--------Styrene 
1330-20-7 -------Xylene (total) 

10 u 
. 10, u 

10 u 
10 u 

1 9J 
2900 3E 

10 J 
10 J 
10 J 

3 I- 
. 10 J 

10 J 
1 J 

10 u 
10 LJ 
10 u 
10 u 
10 u 

3 1 
10 rJ 

_. 10 u 
3.0 u 
10 u 
10 U 

1 J 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

Q 

3190 FORM I VOA 
-. 



1E EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
73POLYOl 

.I- 

Lab Name: ITAS-KNOXVILLE - Contract: BAKER '. 

Lab Code: ITSTU Case No.: 3707 SAS No.: SDG No.: 73POLY 

Matrix: (soil/water) WATER Lab Sample ID: AF4795 .' 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: AF4795 

Level: (low/med) LOW Date Received: 05/24/95 

% Moisture: not dec. Date Analyzed: 05/30/95 

GC Column: RTX624 . ID: 0.530 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 0-u Soil Aliquot Volume:. WJ) 

CONCENTRATION UNITS: 
Number TICS found: 2 Ok/L or w/W) 

CAS NUMBER COMPOUND NAME RT 
--&-------N-m ---------------- ----------I-=============== 

1. UNKNOWN ALCOHOL 3.37 
2. 124-18-5 DECANE 11.13 

FORM I VOA-TIC 

UG/L 

EST. CONC. I Q 

86 J 
94 BJN 

I 



- . 

1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I _ 
73POLYOlDL 

dab Name: ITAS-KNOXVILLE Contract: BAKER I 

Lab Code: ITSTU Case No.: 3707 SAS No.: SDG No.: 73POLY.‘ 

Matrix: (soil/water) WATER Lab Sample ID: AF4795 " 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: AF4795D2 

Level: (low/med) LOW Date Received: 05/24/95 

% Moisture: not dec. Date Analyzed: 05/31/95, 

GC Column: RTX624 ID: 0.530 (mm) Dilution Factor: 20.0 

Soil Extract Volume: (-4 Soil Aliguot Volume: (W 

CAS NO. COMPbUND 
CONCENTRATION UNITS: 
(ug/L or.ug/Kg) UG/L 

‘_ 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl Chloride 
75-00-3 ---------Chloroethane 
7549-2 -A-------Methylene Chloride 
67-64-1 ---------Acetone 

75-15-o -------:-Carbon Disulfide. 
75-35-4 ---------1,l:Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
54()-5g-o-------- 1,2-Dichloroethene (total) 
67-66-3 ---------Chloroform 
107~06-2-m------ 1,2-Dichloroethane 
78-93-3 ---------2-Butanone 
-j-1-55-6--------- l,l,l-Trichloroethane 
56-23-L+-------- Carbon Tetrachloride 
75-27-4 ---------Bromodichloromethane 
78-87-5-v------ 1,2-Dichloropropane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-l-------- Dibromochloromethane 
7g-()o-5.-------- 1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromofo~ . 
1()8-1(3-l-------- 4-Methyl-2-Pentanone 
591-78-6 --------2-Hexanone 
127-18-4 -------zTetrachloroethene 
7g-34-5--------- 1,1,2,2-Tetrachloroethane 
108788-3 --------Toluene 
108-90-7 --------Chlorobenzene 
lOO-41-4--------Ethylbenzene 
lOO-42-5--------Styrene 
1330-20-7 --L----Xylene (total) ._ 

FORM I VOA 

200 D 
200 [J 
200 rJ 
200 rJ 

37 BDJ 
3200 D 

200 u 
200 LT. 
200 CJ 
200 IT 
200 u 
200 u 
200 u 
200 u 
200 U 
200 u 
200 U 
200 U 
200 u 
200 U 
200 U 
200 U 
200. U 
200 U 
200 U 
200 U 
200 . U 
200 U 
200 U 
200 u 
200 U 
200 U 
200 U 

Q 
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1E EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS I 
73POLYOlDL --* 

Lab Name: ITAS-KNOXVILLE Contract: BAKER 

Lab Code: ITSTU Case No.: 3707 SAS No.: SDG No.: 73PoLY 

Matrix: (soillwater) WATER Lab Sample ID: AF4795 .. 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: AF4795D2 

Level: (low/med) LOW Date Received: 05/24/95 

% Moisture: not dec. Date Analyzed: 05/31/95 

GC Column: RTX624 ID: 0.530 (mm) Dilution Factor: 20.0 

Soil Extract Volume: WL) Soil Aliquot Volume: t-1 

CONCENTRATION UNITS: 
Number TICS. found: -1 OWL or w/W 

CAS NUMBER COMPOUND NAME RT 
AC--======== 

1. 124-18-5 DECANE 11.03 

UG/L 

EST. CONC, 
----------- --------- 

1100 

Q 
---- ---- 
BJN 

,-- 

FORM I VOA-TIC 

-. 

3/90 



EPA SAMPLE NO. 1B - 
SE~~IVOLATILE ORGANICS ANALYSIS DATA SHEET 

?-Name: ITAS-KNOXVILLE Contract: BAKER 
73POLYOl 

I 

,ab Code: ITSTU Case No.: 3707 SAS No.: SDG No.: 73POLY 

latrix: (soil/water) WATER Lab Sample ID: AF4796 .. 

Zample wt/vol: 1000 (g/mL) ML Lab File ID: AF4796 

,evel: (low/med) LOW Date Received: 05/24/95 

'; Moisture: decanted: (Y/N) - Date Extracted: 05/25/95 

'oncentrated Extract Volume: 1000 0-m Date Analyzed: 05/31/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

;PC Cleanup: (Y/N) N PH: - 
CONCENTRATION UNITS: 

CAS NO. COMPOUND OWL 01: w/W) VG/L Q 

! 

108-95-2 --------phenol 
111-44-4 --------bis(2-Chloroethyl)Ether 
95-57-8 ---------2-Chlorophenol 
541-73-l-------- 1,3-Dichlorobenzene. 
106-46-7-------- 1,4-Dichlorobenzene 
g5-5()-1--------- 1,2LDichlorobenzene 
95-48-7-----A---2-Methylphenol . 
108:60-l------.--2,2 I-Oxybis(l-Chloropropane)- 
106-44-5--------4-Methylphenol 
621-64-7 -7-A----N-Nitroso-Di-n-Propylamine 
67-72-l ---------Hexachloroethane 
98-95-3:--------Nitrobenzene 
78-59-l---------Isophorone 
88-75-5---------2-Nitrophetiol 
105-67-g --------2,4-Dimethylphenol 
111-91-1 --------bis(2-Chloroethoxy)Methane 
120-83-2 --------2,4-Dichlorophenol 
i2Oi82-1 -;------1,2,4-Trichlorobenzene 
91-20-3 ---------Naphthalene 
iO6-47-8 ---l----4-Chloroaniline 
87-68-3 ---------Hexachlorobutadiene 
59-50-7 -7-------4-Chloro-2-Methylphenol 
91-57-6 ---------2-Methylnaphthalene 
77-47-4 ---------Hexachlorocyclopentadiene 
88-06-2 ---------2,4,6-Trichlorophenol' 
95-95-4 ---------2,4,5-Trichlorophenol 
91-58-7---s----- 2-Chloronaphthalene 
88-74-4 ---:-----2-Nitroaniline 
131-11-3 --------Dimethylphthalate. 
208-96-B --------Acenaphthylene 
606120-2 --------2,6-Dinitrotoluene 
99-09-2 ---------3-Nitroaniline . 

_83-32-9---------Acenaphthene 

10 
10 
10 
10 
10 
10 
X0- 
10 
10 
$0 
10 
10 
16 
10 

2 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
ld 
25 
10 
10 
10 
25 
10 

-I- 

u 
u 
u 
LJ 
u 
u 
u 
u 
u 
LT. 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U 
u 
U 
U 
U 
U 
U 
U' 
u 
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1c 
. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

73POLYOl 
Lab Name: ITAS-KNOXVILLE Contract: BAKER - .' 

Lab Code: ITSTU Case No.: 3707 SAS No.: SDG No.: 73POLY 

Matrix: (Soil/Water) WATER Lab Sample ID: AF4796 'I 

Sample wt/vol: (g/mL) ML 1000 Lab File ID: AF4796 

Level: (low/med) LOW Date Received: 05/24195 

% Moisture: decanted: (Y/N) - Date Extracted: 05/25/95 

Concentrated Extract Volume: 1000 (-4 Date Analyzed: 05/31/95 

Injection Volume: 2*O(UL) Dilution Factor: 1.0 

51-28-5------w-e 2,4-Dinitrophenol 
100-02-7 --------4-Nitrophenol 
13 2-64-9 --------Dibenzo%uran - 
12 l-14-2 --------2,4-Dinitrotoluene 
84 -66-2 ---------Diethylphthalate 
70 05-72~3 -------4-Chlorophenyl-phenylether 
86 -73-7 ---------Fluorene 
100-01-6 --------4-Nitroaniline 
534-52-l-------- 4,6-Dinitro-2-methylphenol 
86-30-6 ---------N-Nitrosodiphenylamine (1). 
101-55-3 --------4-Bromophenyl-phenylether 
118-74-l --------Hexachlorobenzene 
87-86-5---------Pentachlorophenol 
85-01-8 ---------Phenanthrene. 
120-12-7 --------Anthracene 
86-74-8 ---------Carbazole 
84-74-2 ---------Di-n-Butylphthalate 
206-44-o --------Fluoranthene 
129-00-O --------Pvr-ne 

tlate 

-A--- 

85-68-7 ---------Butylbenzylphthalate 
91-94-1 ---------3,3 I-Dichlorobenzidine 
56-55-3 ----------Benzo(a)Anthracene 
218-Ol-9--------Chrysene 
l17-8i-7 --------bis(2-Ethylhexyl)Phthz 
117-84-O --------Di-n-Octyl Phthalate 
205-99-2 --------Benzo(b)Fluoranthene 
207-08-g --------Benzo(k)Fluoranthene 
50-32-8---------Benzo(a)Pyrene 
193-39-5 --------Indeno(l,2,3-cd)Pyrene 
53-70-3 ---------Dibenz(a,h)Anthracene 
191-24-2 --------Beqzo(g,h,i)Perylene 

GPC Cleanup: (Y/W N PH: - 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) uG/L 

25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
io 
10. 
10 
10 
10 
10 
10 
10 
10 
10 

1 
.lO 
10 
10 
10 
10 
10 
10 

L) - Cannot be separated from Diphenylamine 

Q 

U 
U 
u 
u 
U 
U‘ 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
u 
U 

_-- 

- 

I-’ 

3/90 
-. 

FORM I SV-2 



1F b EPA SAMPLE No. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHkET 

TENTATIVELY IDENTIFIED COMPOUNDS 

,/"1 73POLYOl 
Name: ITAS-KNOXVILLE Contract: BAKER 

,ab Code: ITSTU Case No.: 3707 SAS No.: SDG No.: 73POLY 

latrix: (soil/water) WATER Lab Sample ID: AF4796 " 

;ample wt/vol: 1000 (g/mL) ML Lab File ID: AF4796 

,evel: (low/med) LOW Date Received: 05/24/95 

; Moisture: decanted: (Y/N) - Date Extracted: 05/25/95 

Zoncentrated Extract Volume: 1000 WJ) Date Analyzed: 05/31/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

;PC' Cleanup: W/W N PH: - 

CONCENTRATION UNITS: 
lumber TICS found: 28 (w/L or w/Kg.) UG/L 

C&S NUMBER 
================ 

". 123 141-79-7 - 42 - 2 
4. 
5, 124-07-2 
6. 7112-02-g 
7, 
8. 
9. 7726-08-l 

10. 143-07-7 
11. 134-62-3 
12. 74381-40-l 
13. 
14. 142-78-g 
15, 
16. 
17. 
18. 
19. 
20, 
21. 
22. 
23. 
24. 
25. 
26. 
27. 

,f@-. 

COMPOUND NAME 
====~=====E=========i-====== 
3-PENT&N-2-ONE, 4-METHYL- 
UNKNOWN 
2-PENTANONE, 4-HYDROXY-4-MET 
UNKNOWN 
OCTANOIC ACID 
OCTANAMIDE, N-(2-HYDROXYETHY 
UNKNOWN (SUBSTITUTED ORGANIC 
UNKNOWN 
DECANMIDE, N-(2-HYDROXYETHY 
DODECANOIC ACID 
BENZAMIDE, N,N-DIETHYL-3-MET 
PROPANOIC ACID, 2-METHYL-, 1 
UNXNOWN 
DODECANAMIDE, N-(2-HYDROXYET 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UN-KNOWN 
UNKNOWN (ALKYL AMIDE, N-(2-H 
UN-KNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UN-KNOWN 
UNKNOWN 

FORM I S-V-TIC 

RT 
w-----v- ------- 

1.82 
2.03 

.2.57 
2.90 
7.65 

,9.53 
9.65 

10.03 
-11.87 
12.27 

'12.58 
12,.65 
13.03 
13.95 
14.10. 
14.20 
14'.37 
15.03 
15.83 
16.07 
16.27 
16.92 
17.32 
17.78 
18.02 
19.35 
19.68 
20.17 

EST. CONC. Q 
----a-------- -B--m ------------m ---- 

28 JN 

4 ZLr 

15 ABJN 
3 J 
7 JN 

11 JN 
4 J 
8 J 
7 JN 

25 J-N 
8 JN 
4 J-N 
6 J' 

26 JN 
.4 J 
2 J 

19 J 
2 J 
2 J 
4 J 

12' J 
4 J 

.3 J 
4 J 

36 J 
3 J 
4 J 
3 J 

3/90 

-. 

. 



1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

73POLYOl - 
ab Name: ITAS-KNOXVILLE Contract: 

ab Code: Case No.: W03711 SAS No.: SDG No.: POLYOl 

atrix: (soil/water) WATER Lab Sample ID: AF4894 

ample wt/vol: 1000 (g/W ML Lab File ID: 

Moisture: decanted: (Y/N) Date Received: 05/24/95 

xtraction: (SepF/Cont/Sonc) CONT Date Extracted: 05/25/95 

oncentrated Extract Volume: 10000 (UL) Date Analyzed: 06/12/95 

njection Volume: 1.00 (UL) Dilution Factor: 1.00 

PC Cleanup: (Y/W N pH: 7.0 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
W/L or WW UG/L 

319-84-6--------alpha-BHC 
319-85-7 --------beta-BHC 
319-86-8 --------delta-BHC 
58-89-g--------- gamma-BHC (Lindane) 
76-44-8---------Heptachlor 
309-00-2 --------Aldrin 
1024-57-3-------Heptachlor epoxide 
959-98-8 :-------Endosulfan I 
60-57-l ---------DieI&-in 
72-5'5-9 
72-20-8 

--------4,4'-DDE 
---------En&-in 

.fate 

33213-65-9 ------Endosu'lfan II 
72-54-8 --------4,4'-DDD 
1031-07-8 -------Endosulfan---- 
50-29.-3 -------4,4f+DT 
72-43-5---------Methoxychlor 
53494-70-5 ------Endrin ketone 
7421-93-4 -------Endrin aldehyF 
5103-71-9-------alpha-Chlordane - 
5103-74-2 
8001-35-2 

-------gamma-Chlordane 
-------Toxaphene 

12674-11-2-+----Aroclor-1016 
11104-28-2 ------Aroclor-i221 
11141-16-5 ------Aroclor-1232 
53469-21-9 ------Aroclor-1242 
12672-29-6 ------Aroclor-1248 
11097-69-l ------Aroclor-1254 . 
11096-82-5 ------Aroclor-1260 - 

FORM I PEST 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 

c-2 

u 
u 
u 
u 
u 

:: 
u 
u 
u 
u 
u 

:: 
u 
u 
u 
U 
U 
U 
U 
U 
U 
u 

:: 
U 
LJ 

3/90 - 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

73-POLY-01 I 

:ab Name: QUANTERRA-KNOXVILLE 
ab Code: ITSTU- 
:atrix (soil/water): W 
!evel (low/med): LOW 
, Solids: 0. - 

cER-cL- ‘SDG No.: N/A 
I 

Case No.: 3707- SAS No.: 
1ATER gab Sample ID: AF4797 

.cI-L- ne~a.lttaA. n.E; /aA /Qr; 

Cdncentration Units (ug/L or mg/kg dry weight): UG/L- 

Zolor Before: COLORLESS Clarity Before: CLEAR; : 
Zolor After: COLORLESS -Clarity After: CLEAR- 

!AS No. Analyte Concentration C Q M 
I 

‘429-90-5 
r440-36-0 
r440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 

I Aluminum- I 860 
50.0 -__ _ Antimony- 

Arsenic 
Barium - 
BeryllE 

10.01 
43.4 

1.0 
'.O 

34: 00 
10 .o 
20 .O a 1 m 

P 
6 P- 
U P- . 

B. P- 
U P- 
U P- 

P- 
Ti P- 
U P- 
B P- 

P- 
ti P- 
B P- 

P- 
t 

7440-50-8 Copper - 14.1 

7439-89-6 Iron 3150 
7439-92-l Lead 3.0 
7439-95-4 Magna 2450 
7439-96-5 Manganese 90.3 
7439-97-6 Mercury 0.20 
7440-02-o Nickel- 20.0 
7440-09-7 PotassXiiG 4490 
7782-49-2 Selenium- 5.0 
7440-22-4 Silver 5.0 
7440-23-5 Sodium, 20300 
7440-28-o Thallix- 10.0 
7440-62-2 Vanadium- 10.0 
7440-66-6 Zinc 48.7 

6 / 
u 
B 
U 
U 

e 
U 

- 
- 
- 
- 
- 

- 
- 

- 

cs 
e 
P- 
P- 
P- 
P- . 
P- 
P- 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 

Texture:, N&--- 
Artifacts: 

Comments: 

FORM I - IN 
ILMO2.1 



TOTAL SUSPENDED SOLIDS ANALYSIS 

Laboratory Name: Quanteria-Knoxville 

Contract Name: Baker Camp Lejeune 

Sample Matrix: Water 

Job Number: 

Analysis Date: 

Concentration Units: 

_ .̂ 

3707 

05/25/95 

mgfl 

Client Sample ID Lab Sample JD Result Qualifier 

Method Blank 

73-PoLY-01 
L 

AF5017 1 U 

AF4798 40 + 

+ - Positive result. 
U - Compound was analyzed for but not detected. The number is the detection limit for thesample, 



TCLP VOLATILE ORGANICS ANALYSIS 

Laboratory Name: Quanterra-Knoxville Job Number: 3573 

Contract Name: Baker Camp Lejeune TCLP Date: 05/23/95 

Client Sample ID: 73RxOl ‘Analysis Date: 0513 1195 

Lab Sample ID: AF3317 Concentration Units: mghter in the lea&ate 

Sample Matrix: Leachate 
l 

Compound Concentration 

t 
benzene 

carbon tetrachloride 

chlotibenzene 

chxoroform 

1,24iichloroethane 

1, l-dichloroethene 

methyl ethyl ketone 

tctrachloroeXhene 
r”” trichloroethene 

viny1 CbIOride 

0.025 U 0.025 

0.025 U 0.025 

0.025 U 0.025 

0.025 U 0.025 

0.025 U 0.025 

0.025 U 0.025 

0.050 U 0.050 

0.025 U 0.025 

0.025 U 0.025 

0.050 U 0.050 

Qualifier Detection Limit 

f--Y 

- Compound was analyzed, for but not detected. The number is the detection knit for the sample. 
.- 



TCLP SEMIVOLATJLE ORGANICS ANALYSIS 

Laboratoxy Name: Quanterra-Knoxville -Job Number: 

Contract Name: Baker Camp Lejeune TCLP Date: 

Client Sample ID: 73-Rx-01 Extraction Date: 

Lab Sample ID: AF3318 Analysis Date: 

Sample M&ix: Leachate Concentration Unit%: 

3573 

05123195 

05124195 

06/04/95 

mgIliter in the Ieachate 
- 

Compknd Concentration QuaIifier Reporting Limit 

total cresoIs 

L,4dichIorobenzene 

2,4dinitrotoluene 

hexacbiorobenzene 

hexachloro-1,3-butadiene 

hexachloroethane 

nitrobenzene 

pentachlorophenol 

pyridine 

2,4,Wrichlorophenol 

2,4,6-trichlorophenol 

0.04 

0.04 

0.04 

0.04 

0.04 ,! 

0.04 

0.04 

0.20 

0.40 

0.20 

0.04 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0104 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.20 

0.40. . -.j 

0.20 

0.04 

._ 
.u. - Compound was analyzed for but not detected The number is the reporting-limit for the sample. 



TCLP PESTICIDES ANALYSIS 

f--+-b 
Laboratory Name: Quanterra-Knoxville Job Number: 3573 

Contract Name: Baker Camp Lejeune- TCLP Date: 05123195 

Client Sample ID: 73-Rx-01 Extraction Date: 05/24/95 

.Lab Sample ID: 

Sample Mati 

AF3318 . 

Leachate 

Analysis Date: 05/30/95 

C!oncentration Units: mgAiter in the leachate 

Compound Concentration Qualifier Reporting Limit - 

lindane 

heptachloq 

heptachlor epoxide 

endrin 

methoxychlix 

chlordane 

toxaphene 

0.008 
i 
0.001 

0.001 

0.004 

0;os 

0.006 

0.1 

U 

U 

U 

U 

U 

U 

U 

0.008 

0.001 

0.001 

0.004 

0.08 

0.006 

0.1 

Surrogate Recovery 
Acceptance Limits: 

Lab Sample ID: AF3318 

tetrachIoro-m-xylene 
(23428%) ‘. 

dibu lcJ&rjIate 
7 . 

89 112 
‘ 

u - Compound was analyzed for but not detected. The number is the reporting limit for the sample. 

If--- 



. 

_-. 

PESTICIDE ORGANICS%ALYSIS DATA SHEET 
EPA SAMPLE NO. 

I- 
73RXOl 

Lab Name: ITAS-KNOXVILLE Contract: I 

Lab code: Case No.: W03573 SAS No.: SDG No.: 73RB19 

Matrix: (soil/water) SOIL Lab Sample ID: AF3315 

Sample wt/vol: 30.1 (g/ml;) G Lab File ID: 

% Moisture: 24 decanted: (Y/N) N Date Received: 05/11/95 

Extraction:. (SepF/ContlSonc) SONC Date Extracted: 05/17/95 

Concentrated Extract Volume: 5000 (UL) Date Analyzed: 06/01/95 

Injection Volume: 1.00 (UL). Dilution Factor: 1.00 

GPC Cleanup: (Y/N) Y pH: 7.4 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6--------alpha-BHC 
319-85-7--------beta-BHC 
319-86-8 --------delta-BHC 
58-89-9---------gamma-BHC (Lindane) 
76-44-8 ---------Heptachlor 
309-00-2 --------Al&--n 
1024-57-3 -------Heptachlor enoxide 
959-98-8 --------Endosulfan I- 
60-57-l---------Dieldrin 
72-55-9 ------,--4,4 I -DDE 
72-20-8---------Endrin 
33213-65-g ------Endosulfan II 
72-54-8---------4,4f-DDD 
1031~O7-8-------Endosulfm fate 
50-29-3 ---------4;4f-DDT 
72-43-5 -7-----:-Methoxycm or 
53494-70-5------Endrin ketone 
7421-93-4-------Endrin aldehyde 
5103-71-9-------alpha-Chlordane 
5103-74-2-------gamma-Chlordane 
8001-3%2-------Toxaphene' 
12674-11-2 ------Aroclor-1016 
11104-28-2 ------Aroclor-1221 
11141-16-5 ------Aroclor-1232 
53469-21-9 ------Aroclor-1242 
12672-29-6 ------Aroclor-1248 
11097-69-l ------Aroclor-1254 
11096-82-5 ------Aroclor-1260 

FORM I PEST 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 

t:: 

::i: 
49 

4.3 
4.3 

22 
4.3 
4.3 
2.2 
2.2 

220 

ii 
43 
43 
43 
43 
43" 

.- 

3/90 

-.. 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I 73RxOl I 
ab Name: QUANTERRA_KNOXVILLE Contract: BAKER-CL- I I 
zb Code: ITSTU Case No.: 3573- SAS No.: SDG Nd.: 73RXOl. 
atrix (soil/waEer): WATER Lab Sample ID: AF3318 
eve1 (low/med): LOW Date Received: 06/12/95 

Solids: 0-X - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

- 

- 

- 

- 

- 
- 

olor Before: Clarity Before: Texture: 
olor After: Clarity After: Artifacts: 

CAS No. 

7440-38-2 Arsenic 
7440-39-3 Barium - 
7440*-43-g Cadmi< 
7440-47-3 Chromit,my 
7439-92-l Lead 
7439-97-6 Mercury 
7782-49-2 
7440-22-4 

Selenim7 
Silver 

Analyte Concentration 

200 
286 

50.0 
100 
200 
2.0 
200 

50.0 

omments : 
TCLP 

- 

C 

B 

B 
u 
u 
u 
U 
U 

- 

Q K 

P 
P- 
P- 
P- 
Pl 
CT7 
P 
PI 
- 

- 
- 
- 

- 
- 

- 

- 
- 
- 

FORM I - IN 
ILM02.1 

-. . 



QUANTERRA 

73-R2L-01 

WO #: A4J4D 
LAB #: C5E130014-009 
MATRIX: SOLID 

DATE SAMPLEtD: 5/09/95 

DATE RECEIVED: 5/13/95 

em--  - - -  -  - - - - -__ - INORGANIC ANALYTICAL REPORT - - - - - - - - - - - - - - - 

REPORTING PREPARATION - QC 
PARAMETER RESULT LIMIT UNIT METHOD ANALYSIS DATE BATCH 

Flash Point Closed Cup c200 deg F SW846 1010 s/31/95 5151069 
pH Non-Aqueous 7.8 1.0 su SW846 9045' S/16/95 5136132 
Reactive Cyanide ND 50.0 w/kg SW046 7.3.3.2 S/15- S/17/95 5137077 

Sulfide Reactive ND 50.0 w/W SW846 7.3.4.2 5/15- 5/16/95 5135119 

NOTE: AsREcmvED 
ND NOTDEIECIH) ATTHESTATEDBEPORTINGLIMIT 



TCLP HERBICIDES ANALYSIS 

p ”̂ Laboratory Name: Quanterm-Knoxville 

Contract Name: Baker Camp Lejeune 

CIient SampIe ID: 73-Rx-01 

Lab Sample ID: AF3318 

Sample Matrix: Leachate 

Job Number: 

-TCLP Date: 

Extraction Date: 

Analysis Date: 

concentration units: 

3573 

05/23/95 

05J3Of95 

06/02/95 

mglliter in the Ieachate 

Compound Concentration Qualifier Reporting Limit 

2941) 0.1 U 0.1 

2,4,5-TP (silvex) 

Surrogate Recovery 

‘Lb Sample ID: AF3318 

2&DCPA 

41 

u - Compound was analyzed for but not detected. The number is the reporting limit for the sample. 



Baker Environmental, Inc. 
Airport Office Park, Building 3 
420 Rouser Road 
Corao’polis, Pennsylvania 15108 

(412) 269-6000 
FAX (412) 269-2002 

September 12, 1995 

Commander 
AtIantic Division 
Naval Facilities Engineering Command 
15 10 Gilbert Street (Building N-26) 
NorEolk, Virginia 235 11-6299. 

’ Attn: Mr. Lance Laughmiller 
Navy Technical Representative 
Code 18235 

Re: Contract N62470-89-D-48 14 
Navy CLEAN, District III 
Contract Task Order (CTO) 03 12 
IDW Removal 
Operable Unit No. 9 (Site 73) 
MCB, Camp Lejeune, North Carolina 

Dear Mr. Laughmiller: 

This letter report summarizes the investigative-derived waste (IDW) disposal activities conducted at Operable 
Unit No. 9 (Site 73), Marine Corps Base, Camp Lejeune, North Carolina. The IDW was generated during 
the remedial investigation activities conducted from April 3 through May 25, 1995, and was contained in 
two (6,500-gallon) tankers, one (1,000 gallon) polyethylene tanker, and one roll-off box (20 cubic yards). 

The water in one of the tankers, was discharged on-site on June 20, 1995, since no contaminants were 
detected which would result in increased human health or ecological risks. 

In a letter dated August 2, 1995, Baker Environmental provided details concerning sample collection and 
analytical Endings of the remaining IDW, and provided conclusions and recommendations with respect to 
handling and disposal. The recommendations were subsequently approved by the Navy/Marine Corps. One 
addition to the recommendations was that the water contained in the remaining tankers was unable to be 
treated by the Hadnot Point Shallow Aquifer Remedial Action System. However, this water was able to be_ 
taken off-base as a nonhazardous waste water and transported to HOH Corporation, a Treatment Storage 
Disposal Facility (TSDF) located in Winston-Salem North Carohna. The remainder of this letter report 
provides a summary of the disposal activities conducted under this CTO. 

DISPOSAL 

Based on LANTDIVMCB Camp Lejeune approval, Baker arranged for the disposal of the following: 

l 6,678 gallons of nonhazardous well development and purge water 

l 20 cubic yards of nonhazardous drilling and mud cuttings 

A Total Quality Corporation 



Mr. Lance Laughmiller 
September l&1995 
Page 2 

Based on the nonhazardous determination of the XDW, the roll-off box contents were emptied on site and then 
graded. The roll-off box was then removed from Site 73. The development and purge water was removed via 
a vacuum truck and transported to HOH Corporation for disposal. Two trips were necessary to deplete all 
of the waste water. Both the 6,500-gallon and the l,OOO-gallon polyethylene tankers were removed from Site 
73. The Nonhazardous Profile Sheet, along with the Nonhazardous Waste Manifests, are provided in 
Attachment A. 

Baker appreciates the opportunity to serve LANTDIV on this important project. If you have any questions, 
please do not hesitate to call me at (4 12) 269-4695. 

Sincerely, 

BARER ENVIRONMENTAL, INC. 

Malcolm W. Petroccia 
Project Manager 

MWP/PAM/Iq 

Attachments 

CC: Mr. Neal Paul, IRP Director, MCB Camp Lejeune (w/attachments) 
Mr. John Riggs Environmental Control Specialist, MCB Camp Lejeune (w/attachments) 
Ms. Lee Ann Rapp, Code 1832 (w/o attachments) 
Ms. Beth Collier, Code 02115 (w/o attachments) 

.- 



Attachment A 
.’ :. 



Name of Waste Stream 

Physical Characteristics at 70°F 

PhysicaI State: Liquid / %misoIid Solid i 

: None ./’ Two MuItilayers 

r’ree Liqufds (96) far3 Precipttatcd Solids (5%) L 1 

Vifcositx Low v’ Medium High 

Is Mater&I Pumpable? Yes 4 No Polymerkable? Yes- - No v 

Specific Weiiht Qbs/gaJ) 9.3-l or Specific Gravity &kc) 

Appearance se&.., Odor .a 

Flash Point (cc): Exact 560’F 61-F- 100°F 10l°F - 140°F 

141*F- 200’F >200”F ‘& 

BTU/lb. &oat=_ hhC’9 -= \ 40 Water (X) >‘i”l -Ia 

PH @vi9 1 Range + t0 

React%@ (Reactive with): & 

Is Sample 
Avaikable 
Upon Request? 

Yes / 

. 

.’ 

Process Generating W&c *w3 * %\ 
d 

Rate of Generation c*s, &A Container Type/!&z ‘\-Q-W EPA Waste NO. Gaul- State Waste No. ,&QL 

1. Does this waste contain spent solvents? (FOOl throush FOOr;) Y N‘.-dL .:. 

2. IS this waste listed for Dioxin a!j defined in 40 CFR 262X? (FO20 a~~d Ffl2G28) Y N y’ 

3. Is this waste JNfECTlOUS? Y 

,f-’ isit~IOACTiVE? Y N 5 

/ 

Does it contain PCB’s r 50 ppm? Y N 
2 

4. If you answered yes to questions I. 2 or 3, DO NOT CONnNUFI 

Piease contact your HOH Technical Sales Representa& for assistance. 
‘\ 

-. 
TTO la VnVT 4 U’J w?nmc RoRRZuIOT6 YVJ .Lo:n 66/LO/60 -. 

- 



(Please AHach Ail i%EDS’s, Sample Analysis and Additional hfix) 

: 

Total Or&nic Halogens (96> 

Fluorine u Bromine u 

ChIorine 0 

Frequency of Generation 

- Quarter - 

- Year 

-- 

/ __ One lime 

ation on thfs form is compIete and bctual @Ading atcached inbrmation) and is an accucace 
d suspected hazards of the waste LO be disposed. 

-. 
7Tf3FYl 

U’OWT 4 c? w3oms 6088Zf3ZOTf3 X-VA - LO : ZT Sf3/LO/60 



Pmcfsswhichgetneratedwsste: 
* 

t I certi& that the materials desaibed below-z properly descriied, class&i, &zkag&, 
. marked and labeled, and are in proper condition to be transported in commerce under 

the applicable regulations of the State, the Envfronmental Protection Agency an? the 
Department of Transpottatiot~ I certf& that the waste described below is non-haz;irdous. 
I certify that .the specific waste was delivered to the carrier named fxIow f?r legal 
-treatment, storage, or disposal at the site indi@ed. .‘p. 

. I certify that the specified waste was transferred in a registered (CxnsedJ vehicle tb the 

. -* f&X& HOH Carp phoneNo: 910-727-&#- . .- .I. 1 , . . ,‘i . :.’ .... . * 

. 
. :- ;: 1701 vargra& St. ! . : . . .: 
‘. . . . _ ~~on-sikm, NC 27107 
. :-. Hana Method: . . . . 

. 

permit No: 34-iITP . 

Contact 

I certify that the Transporter above ddivered the specified material to this.f&ciIity and was 
accepted and prop handled in the above manner. We are authorized and quaIllied by the , 



Pws Contact: 

Pl7x~whichgen~tedwaste:’ . 
[ certify that the materials described beIow G-e properly iscribed, classified, packaged, ’ 
marked and labeled, and are in proper conditiqn to be transported in commerce under 
the applicable regulations of the State, the En vironmental Protection Agency and the 
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SUMMARY OF GROUNDWATER DATA AND AQUIFER CHARACTERISTICS 
MARINE CORPS BASE, CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

SUMMARY 

This study examines the utility of exploratory aquifer tests (pump tests) at investigation sites across 
Marine Corps Base, Camp Lejeune (MCB-CL). The study reviews the available information on the 
relevant water-bearing layers, considers the general characteristics and applicability of aquifer tests, 
and concludes: 

0 That available information is satisfactorily complete to allow appropriate designs 
of groundwater systems in the main operating areas of MCB-CL; 

0 That quantified characterization of the water-bearing layers in explored areas of 
MCB-CL can be extended to other areas having similar geologic terrane; 

0 That exploratory tests are no longer routinely required or advisable; 

l That reconnaissance testing (well-head tests or slug tests) of each newly installed 
or otherwise uncharacterized data station is highly advisable; and, 

0 That performance testing of groundwater extraction systems should be the 
recommended form of evaluating and adjusting withdrawal systems. 

BACKGROUND 

This study considers the aquifer characteristics (especially, the Coefficient of Transmissivity) and 
the production capacities (available discharge rates) of the two water-bearing layers relevant to the 
studies at MCB-CL. These water-bearing layers are the (shallow or surficial) water table and the 
Upper Castle Hayne Aquifer. 

The water table at MCB-CL occupies the water-bearing zone within 25 to 35 feet of the surface; the 
Castle Hayne, immediately below this. However, the separation of the water table and the Castle 
Hayne is not always obvious. Usually, this separation is effected only by the low permeability 
material of the water table transiting to the significantly more permeable material of the Upper 
Castle Hayne; there is rarely an aquiclude or aquitard of vertically extensive clay separating the 
water table from the Castle Hayne. 

The data available for this summary derive from three main sources: 

l Assessment of Hydrologic and Hydrogeologic Data at Camp Lejeune Marine Corps 
Base, North Carolina; U.S. Geological Survey, Water-Resources Investigation 
Report 89-4096; 1989 

0 Wellhead Management Program Engineering Study 91-36; Geophex, Ltd.; 22Jan91 

a Various site investigations by Baker Environmental, Inc., and reported to 
LANTDIV and MCB-CL 
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DISTRIBUTION OF DATA 

The data available from the various sources have been compiled on Tables I,2 and 3, with Table 3 
summarizing the relevant flow information. The accompanying map indicates the distribution of 
stations from which data are available. 

The tabulated data indicate the main characteristics of each water-bearing layer: 

l There is low available production from the water table. 

0 There is an excessive availability of production from the Castle Hayne compared 
to the probably acceptable levels of treatment volumes foreseeable in groundwater 
remediation systems. 

The water table had production capacities of less than 5 gallons per minute (gpm) in all cases tested. 
The specific capacities of the discharge wells were always less than 1 gallon per minute per foot of 
drawdown (gpmKt). The transmissivities calculated were generally near or below 1000 gallons per 
day per foot of drawdown (gpd/ft); only the deeper wells, which intercepted at least part of the 
Castle Hayne, had transmissivitids in a range indicative of an acceptably producing zone. The 
hydraulic conductivity values were commonly in the range of tenths of feet per day (B/d). The low 
production rates, low transmissivities and low hydraulic conductivities indicate that the water table 
is only marginally, at best, under Da&an conditions. Calculations based on these data would, 
therefore, be highly unreliable. However, the available information all indicate an expectably low 
rate of groundwater discharge, which in turn would produce only a narrow radius of effect around 
an individual production well: 

The standard equation for calculation of the radius of capture around an individual 
well is r,=720Q/xTi. With a discharge rate (Q) of 3 gpm, a transmissivity (T) of 
500 gpdlft and a representative gradient of 0.005, the radius of capture would be 
275 ft. However, this calculation applies only to Dar&n conditions in a 
homogeneous medium; the water table at MCB-CL is marginally Darcian and is 
highly non-homogeneous. The calculation of radius must, therefore, be in some 
degree of error, with no more usable data or calculation possible. 

The Castle Hayne has production capacities generally ranging above 200 gpm. The estimated 
transmissivities are at least in the range of several tens of thousands gpd/ft, with specific capacities 
usually about 5 to IO gpm/ft. The calculated hydraulic conductivities are usually in the scores of 
feet per day. The available discharge from the Castle Hayne is, therefore, much greater than that 
from the water table. The limiting factor in remediation schemes for the Castle Hayne then becomes 
the amount of water that can be treated by an affordable system, usually less than 500 gpm; this 
value of 500 gpm would be available from one or two wells in the Castle Hayne. The high values 
of aquifer parameters, the relatively low total discharge and the low number of production wells 
would conspire to limit the radius of effect available to a remediation scheme: 

The standard equation for calculation of the radius of capture around an individual 
well is r,=720Q/xTi. With a Q of 500 gpm, a T of 50000 gpd/fi and a 
representative gradient of 0.005, the radius of capture would be onIy 460 ft. 

2 



COMPARABILITY OF DATA ACROSS MCB-CL 

The stratigraphic sequences of MCB-CL containing the water table and the Upper Castle Hayne have 
been we11 characterized. The available information indicates that the lithology and the hydrologic 
conditions can be correlated stratigraphically across the base (Tables 1 and 2). From these 
correlations, aquifer performance can be predicted sufficiently for an engineering design whose final 
criteria for suitability are performance-based. 

The upper water-bearing zone is a highly variable layering and intercalation of clay, silt and sand. 
This variability, however, is found within recognizable iimits. These limits correspond to the range 
of hydrologic characteristics described previously. Similar correlation is available for the lithology 
and hydrology of the Upper Castle Hayne. 

In areas not near stations catalogued in Tables 1,2 and 3, a reconnaissance comparison of well-head 
tests (slug tests) and an examination of lithologic descriptions will likely be sufficient to support the 
engineering evaluation of the site. There is ample demonstration that lithology has a significant 
influence on the hydrology of a site, and that, for a given geologic terrane, the influence is fairly 
consistent. The geologic terrane of MCB-CL has been broadly characterized and correlated between 
lithologic (stratigraphic descriptions) and hydrologic (aquifer tests and well-head tests) sequences. 
Lithologic descriptions can now provide a good indication of hydrologic conditions at MCB-CL in 
areas of similar terrane. 

GENERAL APPLICABILITY OF AQUIFER TESTS 

Aquifer (pump) tests are an extremely dangerous activity at contamination sites. While the 
information available from aquifer tests is required for engineering design of withdrawal systems, 
aquifer tests should not be a reconnaissance or an initial step in the investigation. Full consideration 
must be made of the redistribution of contaminants expectable from the test, of the change in 
structural support of disposal features by relaxation or increase of hydrostatic loading, and so forth. 

Consideration must also be made.of alternative sources of acceptable data on the aquifer. In the case 
of MCB-CL, alternatives to exploratory aquifer tests are available from the tabulation and 
correlation of aquifer characteristics, production performance and geologic terrane presently 
available. 

From the available information and in light of the relative consistency of the geologic terrane of 
MCB-CL, exploratory tests at MCB-CL are not generally required. Therefore, exploratory tests, are 
not advisabIe and should not form part of the initial investigation of a site. While they may be useful 
in certain circumstances after the initial investigation of a site, they should not, in the general case, 
be part of the investigation. Sufficiently satisfactory information is presently available to allow the 
initial engineering design of a groundwater response. 

While exploratory aquifer tests are not advisable, performance tests of a newly installed system are 
highly recommended. These tests, to some extent, are a normal part of the initial operation of a 
system. Only minor additional monitoring and modification of the system during operation would 
provide data directly relevant to the long-term operation of that system. 

In the Coastal Plain of MCB-CL, the information from an exploratory data station not coincident 
with the long-term extraction system is not fully transferable. That is, if the test station and the 
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recovery station are not the same, the aquifer parameters and calculations based on those parameters 
wiIl differ. This means that data from an exploratory station are no more reliably usable that the data 
presently available, unless the exploratory station is collocated with the recovery system. However, 
if the exploratory and recovery stations are identical, and considering that alternative sources of 
acceptable data on the aquifer are available and that a performance test must be run as part of the 
initial operation of a recovery system, the exploratory test represents a superfluous duplication of 
effort. 
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TABLE 1 

CAMP LWEUNB PUMP TEST DATA 

T = Trammissivity 

K * Hydraulic Conductivily 

/ S = Stcxativity 

~=Pumpingmll 

NA - Not applkablc 



TABLE 2 

HYDRAULIC CONDUCTIVITY TEST RESULTS (SLUG TEST) 

Saturated Saturated 

Well Well Well Well Aquifer Aquifer Screened Screened Screened Screened K K 

Well Well Depth Depth Diameter Thickness* Diameter Thickness* Length Length Interval Interval Rising Rising soils soils 

Number Number (ft,BGS) (in) (ft,BGS) (in) (ft) (ft) 0-G 0-G (ft,BGS) (ft,BGS) WW9 WW9 O-t,BGS) O-t,BGS) 
013MW-03 14 013MW-03 14 2 2 1 1 9.8 9.8 4-13.8 4-13.8 0.75 0.75 O-6 clay, 6-14 silt O-6 clay, 6-14 silt 
013MW-04 013MW-04 14 14 2 2 8.13 8.13 9.8 9.8 4-13.8 4-13.8 0.27 0.27 O-8 clay, 8-14 silt O-8 clay, 8-14 silt 

013MW-11 013MW-11 16 16 2 2 9.14 9.14 10 10 6-16 6-16 0.37 0.37 O-4 O-4 sand/silt. 4-14 clay, 14-16 sand/silt. 4-14 clay, 14-16 sand sand 

013MW-21 013MW-21 14 14 2 2 9.2 9.2 10 10 4-14 4-14 0.46 0.46 O-4 silt/sand, 4-14 clay O-4 silt/sand, 4-14 clay 

108MW-08 12.8 2 
108MW-09 12.8 2 

108MW-13 10.8 2 

108MW-17 13.1 2 

8.83 9.7 2.7-12.4 0.59 
7.81 9.7 2.8-12.5 0.53 

NA 9.02 0.69-9.71 0.061 

NA 9.03 3.39-12.42 0.59 

O-8 very fme sand, 8-12 clayey peat, 12-13 sandy clay 

O-13 silt/sand 

O-2 very fme sand, 8-9.5 sandy clay 

O-8 fine grained sand, 8-9 clayey peat, 9-12.5 sandy clay 

109MW-17 1 14.5 1 2 1 9.04 1 10 1 4.5-14.5 1 9.00 1 O-15 fine sand 
109MW-18 1 14 ) 2 ) 10.19 1 10 I 4.5-14.5 I 5.70 I O-3 sand, 3-10 silt, lo-14 sand 

11 oMW-07 11.96 2 9 9.8 

1 lOMW-09 14.2 2 9.47 9.8 

llODW-03 30 6 22.04 4.9 

I 

1.5-11.3 0.0115 O-2 clay/silt, 2-4 clay/sand, 4-6 sand, 6-10 silt/clay, lo-14 silt /sand 

3.8-13.6 0.16 O-6 sand/silt, 6-9 clay/silt, 9-12 sand/silt, 12-14 clay 

24.5-29.4 1.07 O-3 sand, 3-4 clay, 4-10 sand/silt, lo-12 sand, 12-13 clay,13-22 silt/clay, 22-30 sand 

* Values taken from AQTESOL results. (Bottom of screened interval- water level) 

** Due to depth, soils were very generally described. 

K = Hydraulic Conductivity 
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-B-CL5 CTO-232 CL5-lBl.wks 8SEP94 MCB-CAMP LEJEUNE 

STATION 

013RW-01 
013MW-1 
013MW-2 
013MW-03 
013MW-04 
013MW-11 
013MW-21 
41GW-07 
41GW-08 
41GW-09 
41GW-10 
41GW-12 
69GW-09 
69GW-10 
69GW-12 
69GW-02DW 
69GW-12DW 
74GW-03A 
74GW-06 
74GW-08 
108RW-01 

-8MW-0 
J~MW-1 

108MW-08 
108MW-09 
108MW-13 
108MW-17 
109MW-1 
109Mw-1 
109RW-01 
109MW-17 
109MW-18 
llORW-01 
llORW-01 
llORW-01 
llODW-01 
IlODW-01 
llODW-02 
llODW-02 
llODW-03 
llODW-03 
llOMW-07 
llOMW-09 
llODW-03 

b Q SC T 
ft 9Pm 9pm/ft ft-sq/d 

15 1.0 0.11 7.2 
15 106.0 
15 82.3 

1 
8 
9 
8 

9 
9 
9 
9 
8 
8 
8 

15 
15 
15 
15 
15 
50 
50 
50 
50 
50 
50 
50 
50 
50 

9 
9 

22 

0.5 0.08 5.3 40 
118.6 887 

56.8 425 

76.3 570 
163.1 1220 

3.0 0.48 7.8 58 

3.0 0.31 200.0 1496 
3.0 0.31 161.9 1211 
3.0 . 106.1 793 

7080 52962 
7099 53102 
5399 40381 
5400 40392 
2952 22081 
3226 24127 

BARONE:8SEP94:CLS-lAl:l/5 

T 
gpd/ft 

54 
793 
615 

ft,: 

0.5 
7.1 
5.5 
0.8 
0.3 
0.4 
0.5 
1.2 
0.1 
3.7 
0.9 
4.6 
1.7 
0.2 
0.1 
0.3 
6.7 
0.6 
6.3 
3.6 
0.6 

13.2 
6.3 
0.6 
0.5 
0.1 
0.6 
5.1 

10.9 
0.5 
9.0 
5.7 
4.0 
3.2 
2.1 

142.0 
142.0 
108.0 
108.0 

59.0 
64.0 

0.1 
0.2 
5.8 



STATION 

BB-43 275 170 5.0 8900 66572 32.4 
BB-44 275 450 10.0 17900 133892 65.1 
BB-222 275 329 9.4 10600 79288 38.5 
HP-612 285 275 5.4 7900 59092 27.7 
HP-614 285 323 4.9 6600 49368 23.2 
HP-621 300 200 9.1 24500 183260 81.7 
HP-628 320 160 3.4 6400 47872 20.0 
HP-629 300 210 5.7 7900 59092 26.3 
HP-634 300 163 4.5 4300 32164 14.3 
HP-636 300 211 6.8 6900 51612 23.0 
HP-643 295 278 5.3 9700 72556 32.9 
HP-644 300 246 4.3 8100 60588 27.0 
HP-646 305 304 10.6 20200 151096 66.2 
HP-647 305 500 9.8 18700 139876 61.3 
HP-648 310 250 2.9 5600 41888 18.1 
HP-649 310 257 2.6 5000 37400 16.1 
HP-651 305 270 3.8 7300 54604 23.9 
HP-652 320 218 2.2 4400 32912 13.8 
HP-663 325 350 4.8 6400 47872 19.7 
HP-699 275 250 5.7 7700 57596 28.0 
HP-700 270 250 6.8 11500 86020 42.6 
HP-701 275 250 7.2 12400 92752 45.1 
HP-705 295 250 9.0 13100 97988 44.4 
HP-706 300 250 3.8 4700 35156 15.7 
HP-709 310 200 4.4 8500 63580 27.4 
HP-710 310 200 5.1 9900 74052 31.9 
HP-711 320 200 6.8 10700 80036 33.4 
LCH-4006 295 540 10.0 14500 108460 49.2 
LCH-4007 295 275 11.8 13700 102476 46.4 
M-267 260 170 7.7 10300 77044 39.6 
M-628 260 70 3.0 6100 45628 23.5 
RR-229 290 429 12.2 19400 145112 66.9 
TT-25 280 150 5.0 7200 53856 25.7 

b 
ft 
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Q 
cram 

SC 

gpm/ft 

T 
ft-sq/d 

T 

gpd/ft ft,: 



STATION 

HP-602 
HP-603 
HP-606 
HP-607 
HP-608 
HP-609 
HP-610 
HP-613 
HP-616 
HP-620 
HP-622 
HP-623 
HP-628 
HP-629 
HP-632 
HP-633 
HP-634 
HP-635 
HP-636 
HP-637 
HP-638 
HP-639 
HP-640 

rs""-641 
-642 

HP-643 
HP-644 
HP-645 
HP-646 
HP-647 
HP-648 
HP-649 
HP-650 
HP-651 
HP-652 
HP-653 
HP-654 
HP-655 
HP-660 
HP-661 
HP-662 
HP-663 
HP-698 
HP-699 

PUMPING 
LEVEL 

44 
30 
38 
46 
21 
45 
14 
17 
15 

9 
55 
30 
45 
45 
21 
18 
36 
33 
35 
40 
84 
52 
28 
44 
32 
35 
52 
40 
11 
26 
84 
80 
75 
69 
82 
29 
30 

37 
53 
23 
33 
21 

Q 
9pm 

SC 

gpm/ft 

154 3.5 
129 4.3 
267 7.0 
246 5.3 
208 9.9 
199 4.4 
214 15.3 
157 9.2 
178 11.9 
224 24.9 
330 6.0 
210 7.0 
172 3.8 
216 4.8 
224 10.7 
205 11.4 
219 6.1 
151 4.6 
149 4.3 
130 3.3 
201 2.4 

C--l 0.0 
210 7.5 
351 8.0 

[--I 0.0 
269 7.7 
230 4.4 
192 4.8 
154 14.0 
302 11.6 
263 3.1 
100 1.3 
480 6.4 
242 3.5 
216 2.6 
197 6.8 
175 5.8 

E--l ERR 
150 ERR 
275 7.4 
148 2.8 
100 4.3 
216 6.5 
140 6.7 
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STATION PUMPING 
LEVEL 

Q 
mm 

SC 
qpm/ft 

HP-700 39 192 4.9 
HP-701 36 236 6.6 
HP-703 33 293 8.9 
HP-704 38 159 4.2 
HP-705 25 214 8.6 
HP-706 33 214 6.5 
HP-707 51 50 1.0 
HP-708 42 219 5.2 
HP-709 52 239 4.6 
HP-710 29 115 4.0 
HP-711 56 235 4.2 
HP-5186 38 ,336 8.8 
LCH-4007 34 150 4.4 
LCH-4009 22 349 15.9 
TT-23 36 160 4.4 
TT-25 22 130 5.9 
TT-26 32 127 4.0 
TT-31 28 111 4.0 
TT-52 18 236 13.1 
TT-54 20 119 6.0 
TT-67 29 119 4.1 
RR-45 11 192 17.5 
RR-47 5 140 28.0 
RR-97 14 170 12.1 
RR-229 35 [--I 0.0 
BB-44 11 125 11.4 
BB-47 6 341 56.8 
BB-218 17 192 11.3 
BB-220 13 119 9.2 
BB-221 19 230 12.1 
TC-325 8 100 12.5 
TC-502 1 180 180.0 
TC-504 35 203 5.8 
TC-600 32 172 5.4 
TC-604 16 137 8.6 
TC-700 28 125 4.5 
TC-901 37 [--I 0.0 
TC-1000 25 110 4.4 
TC-1001 16 160 10.0 
TC-1251 6 150 25.0 
TC-1253 5 128 25.6 
TC-1254 3 122 40.7 
TC-1255 36 104 2.9 
TC-1256 48 108 2.3 

,--- 



STATION PUMPING 
F"- LEVEL 

AS-108 8 226 28.3 
AS-131 11 310 28.2 
AS-190 60 220 3.7 
AS-191 16 220 13.8 
AS-203 19 220 11.6 
AS-4140 6 110 18.3 
AS-4150 10 128 12.8 
AS-5001 27 185 6.9 
AS-5009 53 111 2.1 
BA-164 21 214 10.2 
BA-190 17 303 17.8 
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Q 
gpm 

SC 
gpdft 
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0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 

2 
2.2 
2.4 
2.6 
2.8 

3 
3.2 
3.4 
3.6 
3.8 

4 
4.2 
4.4 
4.6 
4.8 

0.101 0.093996 
0.094 0.093285 
0.094 0.092575 
0.094 0.091871 
0.094 0.091177 
0.088 0.090483 
0.082 0.089795 
0.088 0.089116 
0.088 0.088438 
0.082 0.087766 
0.082 0.087102 
0.082 0.08644 
0.082 0.085782 
0.082 0.085133 
0.076 0.084486 
0.076 0.083843 
0.082 0.083209 
0.076 0.082577 
0.076 0.081948 
0.076 0.074788 
0.069 0.068252 
0.057 0.062288 
0.051 0.056845 
0.057 0.051878 
0.044 0.047345 
0.044 0.043208 
0.038 0.039432 
0.038 0.035986 
0.032 0.032842 
0.032 0.029972 
0.026 0.027353 
0.026 0.024963 
0.026 0.022782 
0.026 0.020791 
0.026 0.018974 
0.019 0.‘017316 
0.019 0.015803 
0.019 0.014422 

0.0070044 
0.00071504 

0.0014246 
0.0021287 
0.0028233 

-0.0024832 
-0.007795 

-0.0011161 
0.00043825 
-0.0057656 

-0.005102 
-0.0044395 
-0.0037821 
-0.0031335 

-0.008486 
-0.0078433 
-0.0012094 
-0.0065765 
-0.0059485 

0.0012124 
0.00074754 
-0.0.052884 
-0.0058455 

0.0051218 
-0.0033449 
0.00079221 
-0.0014322 

0.0020135 
-0.0008419 

0.0020279 
-0.001353 
0.0010371 
0.0032185 
0.0052092 
0.0070259 
0.0016839 

0.003197 
0.004578 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

______---___-_-__-----~-----~-----------~~~~--~~~~~----~-----------------------~ ___--_-----------~_----~-~---~~---~~~~~~~~~~~~---------------------------------- 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 2.03533-004 
yo = 1.29453-001 
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Data set........... a:\65mw07ar.dat 
Data set title..... SITE 65 - 65MW-07A RISING HEAD TEST 

Knowns and Constants: 
No. of data points.................. 100 
Radius of well casing............... 0.083 
Radius of well...................... 0.875 
Aquifer saturated thickness......... 11.7 
Well screen length......,........... 15 
Static height of water in well...... 11.7 
Log(Re/Rw).......................... 1.939 
A, B, C............................. 0.000, 0.000, 1.571 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 6.32313-004 +/- 1.88993-005 
yo = 2.07063-001 +/- 7.05723-003 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 32 
Number of estimated parameters.... 2 
Degrees of freedom................ 30 
Residual mean..................... 0.0001437 
Residual standard deviation....... 0.002325 
Residual variance................. 5.4043-006 

Model Residuals: 

Time Observed Calculated Residual Weight 
---------w--m ------------- ------------- ------------- -------_- 

0.6166 0.087 0.086248 0.00075208 
0.6333 0.087 0.084226 0.0027738 

0.65 0.081 0.082252 -0.0012518 
0.6666 0.081 0.080335 0.00066482 
0.6833 0.081 0.078452 0.002548 

-- 
C---i 

1 
1 
1 
1 
1 



0.7 0.075 0.076613 -0.001613 1 
0.7166 0.075 0.074828 0.00017222 1 
0.7333 0.075 0.073074 0.0019263 1 

0.75 0.068 0.071361 -0.0033608 1 

f"+- 0.7666 0.068 0.069698 -0.001698 1 
0.7833 0.068 0.068064 -6.41613-005 1 

0.8 0.068 0.066469 0.0015313 1 
0.8166 0.062 0.06492 -0.0029198 1 
0.8333 0.062 0.063398 -0.001398 1 

0.85 0.062 0.061912 8.81043-005 1 
0.8666 0.062 0.060469 0.0015308 1 
0.8833 0.056 0.059052 -0.0030517 1 

0.9 0.056 0.057668 -0.0016675 1 
0.9166 0.056 0.056324 -0.00032373 1 
0.9333 0.056 0.055003 0.00099656 1 

0.95 0.056 0.053714 0.0022859 1 
0.9666 0.056 0.052462 0.0035376 1 
0.9833 0.05 0.051233 -0.0012327 1 

1 0.05 0.050032 -3.17273-005 1 
1.2 0.037 0.037659 -0.00065945 1 
1.4 0.025 0.028347 -0.0033467 1 
1.6 0.025 0.021337 0.0036631 1 
1.8 0.012 0.016061 -0.0040605 1 

2 0.012 0.012089 -8.89363-005 1 
2.2 0.012 0.0090995 0.0029005 1 
2.4 0.012 0.0068493 0.0051507 1 
2.6 0.006 0.0051555 0.00084447 1 

-----_----------_-__------------------------------------------------------------ ----------------------------------~---~--~~------------------~~------------~~~~~ 
RESULTS FROM VISUAL CURVE MATCHING 

-UAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 6.32313-004 
yo = 2.07063-001 

ccc<cccccccccccccccccccccccccccccccccccc>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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T=- Table 2. Endangered and rare animal species documented from Camp 
Lejeune. 

Federal 
Scientific Name/Common Name 

Accipiter cooperii 
Cooper's Hawk 

Status 

Aimophila aestivalis 
Bachman's Sparrow 

candidate Special Concern 

Alligator mississiPPiensis 
American Alligator 

Threatened 

Caretta caretta 
American Loggerhead Turtle 

Threatened Threatened 

Charadrius melodus 
Piping Plover 

Threatened Threatened 

Chelonia mvdas 
Green Turtle 

Threatened Threatened 

Crotalus adamanteus 
Eastern Diamondback Rattlesnake : 

Falco oeresrinus 
Peregrine Falcon 

Endangered 

Heterodon simus 
Southern Hognose Snake 

Malaciemvs terrapin 
Diamondback Terrapin 

candidate 

Candidate 

Micrurus fulvius 
Eastern Coral Snake 

Picoides borealis 
Red-cockaded Woodpecker 

Endangered 

North Carolina 
Status 

Special Concern 

Significantly Rare 

Endangered 

Significantly Rare 

Special Concern 

Significantly Rare 

Endangered 

Rana capito caoito 
Carolina Gopher Frog 

Candidate 

Sistrurus miliarius 
Pigmy Rattlesnake 

Ursus americanus 
Black Bear 

F-t 

Special Concern 

Significantly Rare 

Significantly Rare 
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Table 3. Endangered and rare plant species documented from Camp - 
Lejeune. 

Scientific Name/Cbmmon Name 

Asalinis aohvlla 
Scale-leaf Gerardia 

Asalinis linifolia 
Flaxleaf Gerardia 

Aaalinis virsata 
Branched Gerardia 

Amaranthus oumilus 
Seabeach Amaranth 

Amnhicarpum ourshii 
Pinebarrens Goober Grass 

Aristida oalustris 
Longleaf Three-awn 

Asclepias pedicellata 

's. Stalked Milkweed 
. 

Calamovilfa brevipilis 
Pinebarrens Sandreed 

Carex chaomanii 
Chapman's Sedge 

Carex verrucosa 
Warty Sedge 

Cladium mariscoides 
Smooth Sawgrass 

Cornus asoerifolia 
Roughleaf Dogwood 

Cvnerus lecontei 
Leconte's Flatsedge 

Dichanthelium erectifolium 
Erectleaf Witchgrass 

Dichanthelium species 1 
Hirst's Witchgrass 

Federal 
Status 

Candidate 

Candidate 

Candidate 

North Carolina 
Status 

Candidate 

Significantly Rare 

Candidate 

Threatened 

Significantly Rare 

Significantly Rare 

Candidate 

Endangered 

Threatened 

Significantly Rare 

Significantly Rare 

Candidate 

Significantly Rare 

Significantly Rare 

Candidate 
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Table 3 can't 

Dionaea muscipula 
'Venus Flytrap 

Eleocharis elonsata 
Elongate Spikerush 

Eleocharis eq-uisetoides 
Horsetail Spikerush 

Eleocharis melanocarpa 
Blackfruit Spikerush 

Eleocharis montevidensis 
Sand Spikerush 

Eleocharis robbinsii 
Robbins's Spikerush 

Litsea aestivalis 
Pondspice 

Lobelia bovkinii 
Boykin's Lobelia 

Ludwisia linifolia 
Flaxleaf Seedbox 

Lvsimachia asnerulifolia 
Rough-leaf Loosestrife 

Muhlenberaia torrevana 
Torrey's Muhley 

Mvrionhvllum laxum 
Loose Watermilfoil 

Oxvpolis ternata 
Savanna Cowbane 

Panicum tenerum 
Southeastern Panic Grass 

Peltandra sasittifolia 
Spoonflower 

Polvsala hookeri 
Hooker's Milkwort 

Ponthieva racemosa 
Shadow-witch 

*1 Candidate- 
Special Concern 

Candidate 

Significantly Rare 

Candidate 

Significantly Rare 

Candidate 

Candidate Candidate 
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Candidate Candidate 

Significantly Rare 

Endangered Endangered 

Endangered 

Candidate Threatened 

Candidate Candidate 

Significantly Rare 

Significantly Rare 

Candidate 

Significantly Rare 



Table 3 can't 

Rhexia aristosa 
Awned Meadow-beauty 

Rhexia cubensis 
West Indies Meadow-beauty 

Rhvnchosoora harperi 
Harper's Beakrush 

Rhynchospora olisantha 
Feather-bristle Beakrush 

Rhvnchosoora oallida 
Pale Beakrush 

Rhvnchospora oleiantha 
Coastal Beakrush 

Rhvnchosoora scirpoides 
Longbeak Baldsedge 

Rhvnchospora tracvi 
Tracy's Beakrush 

Saseretia minutiflora 
Small-flowered Buckthorn 

Candidate 

?. Sasittaria araminea var. chapmanii - 
Chapman's Arrowhead 

Scirnus etuberculatus 
Canby's Bulrush 

Scirpus lineatus 
Drooping Bulrush 

Scleria seoraiana 
Georgia Nutrush 

Scleria minor 
Slender Nutrush 

Scleria reticularis (sensu strict01 - 
Netted Nutrush 

Solidaso oulchra 
Carolina Goldenrod 

Candidate Endangered 

Solidaso species 1 
Lejeune Goldenrod 

Threatened 

Significantly Rare 

Candidate 

Candidate 

Significantly Rare 

Candidate 

Significantly Rare 

Significantly Rare 

Candidate 

Candidate 

Significantly Rare 

Candidate 

Candidate 

Significantly Rare 

Candidate 

Significantly Rare 

_- 
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Table 3 con/t 

Spiranthes laciniata 
Lace-lip Ladies/-tresses 

Sporobolus species 1 
Carolina Dropseed 

Tofieldia slabra 
Carolina Asphodel 

Utricularia olivacea 
Dwarf Bladderwort 

Candidate Threatened 

Candidate Candidate 

Threatened 

Candidate 

elliottii Xvris 
Elliott's Yellow-eyed Grass 

Significantly Rare 

flabelliformis Xvris 
Savanna Yellow-eyed Grass 

Candidate 

*1 - Dionaea muscipula had been recommended for upgrading to Federal Candidate 
(level 2) at the time of this report. 
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Table 4. Distribution of rare plants in Camp Lejeune by primary 
natural community types. 

_- 

Communitv Tvnes: 
A- Calcareous Coastal Fringe Forest 
B- Coastal Plain Small Stream Swamp (Blackwater Subtype) 
C- Cypress Savanna 
D- Depression Meadow 
E- Maritime Evergreen Forest 
F- Maritime Wet Grassland 
G- Pine Savanna 
H- Pond Pine Woodland 
I- Small Depression Pocosin 
J- Small Depression Pond 
K- Streamhead Pocosin 
L- Upper Beach 
M- Vernal Pool 
N- Wet Pine Flatwoods 
O- undetermined (intermediate between Mesic Mixed Hardwood 

Forest and Maritime Deciduous Forest) 

Species 
Status Community Types 
US,NC A B c Q g E G B IJXLMNQ 

Agalinis aphylla 
A. linifolia 
A. virgata 
Amaranthus pumilus 

e 
Amphicarpum purshii 

\ . . Aristida palustris 
Asclepias pedicellata 
Calamovilfa brevipilis 
Carex chapmanii 
Carex verrucosa 
Cladium mariscoides 
Cornus asperifolia 
Cyperus lecontei 
Dichanthelium erectifolium 
D. species 1 
Dionaea muscipula 
Eleocharis elongata 
E. equisetoides 
E. melanocarpa 
E, montevidensis 
E. robbinsii 
Litsea aestivalis 
Lobelia boykinii 
Ludwigia linifolia 
Lysimachia asperulifolia 
Muhlenbergia torreyana 
Myriophyllum laxum 

C 
SR 
C 

C2,T 
SR 
SR 
C 
E 

C2,T 
.SR 
SR 
C 
C 
SR 

c2,c 
C 
C 
SR 
C 
SR 
C 

c2,c 
c2,c 

SR 
E,E 

E 
C2,T 

xx 

xx 

xx 

xx 

X 

xx 

xx 

xx 

X 

X 

xx 

X 

xx 

X 

X 

X 

X 

X 

X 

X 

X 

X X 

xx 

X 

x x X 
/--_ 

X X 

X 

X 

X 

X 

X 

X 

X X X 

X 

x . 

X 

X 

xx 

X 

X 

X 

39 



Table 4 can't 

oxypolis ternata 
Panicum tenerum 
Peltandra sagittifolia 
Polygala hookeri 
Ponthieva racemosa 
Rhexia aristosa 
R. cubensis 
Rhynchospora harperi 
R. oligantha 
R..pallida 
R. pleiantha 
R. scirpoides 
R. tracyi 
Sageretia minutiflora 
Sagittaria graminea 

var. chapmanii 
Scirpus etuberculatus 
S. lineatus 
Scleria georgiana 
S. minor 
S. reticularis 
Solidago pulchra 
S. species 1 
Spiranthes laciniata 
Sporobolus species 1 
Tofieldia glabra 
Utricularia olivacea 
Xyris elliottii 
X. flabelliformis 

C2,C 
SR 
SR 
C 
SR 

C2,T 

C 
C 
SR 
C 
SR 
SR 
C 

C 
SR 
C 
C 
SR 
C 

C2,E 
SR 
C 

C2,T 
c2,c 

T 
SR 
C 

xx 

X 

xx 

X 

xx 

xx 

X 

X 

xx 

X 

xx 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X X 

X X 

X 

x x X 

X 

X 

X 

X 

X 

X 

X 

X X 

X 

X 

X X 

X X 

X 

X 
_ .‘2) 

X . . 
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Significant sites in Training Area CB. 
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B. CRITICAL AREA DESCRIPTIONS AND MAPS 

6 SITE NAME: CB-1 Courthouse Bay Area. 

, 
UTM COORDINATES: 844290. 
QUAD: New River Inlet. 
SIZE: 1 acre. 
DATE OF INVESTIGATION: 1990-7-19. 
OBSERVER: R.J. LeBlond. 
NATURAL COMMUNITY: Small Depression Pond. 

LOCATION: Along west side of powerline corridor 0.15 mile due 
south of NC 172 0.1 mile east of junction with Plexiglass Road. 

QUALITY AND INTEGRITY OF NATURAL COMMUNITY: Low quality pond 
community heavily impacted by dredging for creation of a fishing 
pond. The Eleocharis melanocarpa population is primarily 
restricted to the shelf above the steeply-sloped margin along the 
north and northeast shores, 

EVIDENT AND POTENTIAL DISTURBANCES AND THREATS: Habitat greatly 
altered by dredging and filling associated with construction of 
fishing pond. 

MANAGEMENT NEEDS: Site has value only as a refugium for rare 
species. 

ELEMENT OCCURRENCES 
/f+=+ PLANTS 

..f NC: Eleocharis melanocarpa. 

REPORT REFERENCE: Chapter IV for Small Depression Fond community 
description. 
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06/19/95 

AQTESOLV RESULTS 
Version l*lO ,-* 

16~45~~3 

=-----===================================================================------- 
TEST DESCRIPTION 

Data set........... a:\65mw04af.dat 
Data set title..... SITE 65 - 65MW-04A FALLING HEAD TEST 

Knowns and Constants: 
No. of data points .................. 50 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.875 
Aquifer saturated thickness ......... 8.86 
Well screen length .................. 15 
Static height of water in well ...... 8.86 
Log(Re/Rw) .......................... 1.764 
A, B, C ............................. 0.000, 0.000, 1.571 

------========================================================================== 

ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

___________---__-_______________________---------------------------------------- -----------------------------------------------------------------------------,~~,- 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 3.69623-004 +/- l-44623-005 
yo = 1.26893-001 +/- 4.52943-003 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 21 
Number of estimated parameters.... 2 
Degrees of freedom................ 19 
Residual mean..................... 0.0002106 
Residual standard deviation....... 0.002938 
Residual variance................. 8.6333-006 

Model Residuals: 

Time Observed Calculated Residual Weight 
-----.-m---m-- --_---------- -__---------- ------------- ------------- 

0.5 0.085 0.080414 0.0045862 1- 
0.5833 0.079 0.074529 0.0044706 1 
0.6666 0.066 0.069076 -0.0030755 1 

0.75 0.06 0.064015 -0.0040149 1 
0.8333 0.06 0.05933 0.00066953 1 



0.9166 0.054 0.054989 -0.00098883 
1 0.047 OeO5096 -0.0039602 

1.0833 0.047 0.047231 -0.00023111 
1.1666 0.041 0.043775 -0.0027749 

1.25 0.041 0.040568 0.00043217 
1.3333 0.035 0.037599 -0.0025992 
1.4166 0.035 0.034848 0.00015222 

1.5 0.029 0.032295 -0.0032948 
1.5833 0.029 0.029932 -0.00093152 
1.6666 0.029 0.027741 0.0012588 

1.75 0.029 0.025709 0.0032912 
1.8333 0.029 0.023828 0.0051725 
1.9166 0.022 0.022084 -8.393-005 

2 0.022 0.020466 0.001534 
2.5 0.016 0.01297 0.0030302 

3 0.01 0.0082193 0.0017807 

1 
1 

: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 3.69623-004 
yo = 1.26893-001 





06/19/95 16:48:35 

AQTESOLV RESULTS 
Version 1.10 _- 

==-----========================================================================= 

TEST DESCRIPTION 

Data set........... a:\65mw04ar.dat 
Data set title..... SITE 65 - 65MW04A RISING HEAD TEST 

Knowns and Constants: 
No. of data points .................. 49 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.875 
Aquifer saturated thickness ......... 8.86 
Well screen length .................. 15 
Static height of water in well ...... 8.86 
Log(Re/Rw) .......................... 1.764 
A, B, C ............................. 0.000, 0.000, 1.571 

--------===================----================================================= 

ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

=============================================================----------------,-.= 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 3.02713-004 +/- 1.20993-005 
yo = 7.6.326E-002 +/- 1.70343-003 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 27 
Number of estimated parameters.... 2 
Degrees of freedom................ 25 
Residual mean..................... 8.633-006 
Residual standard deviation....... 0.002822 
Residual variance................. 7.9663-006 

Model Residuals: 

Time Observed Calculated Residual Weight 
--------m-m-- ---_--------_ ----_-------- ----------- -- -----------__ -. 

0.25 0.068 0.063322 0.0046778 1 
0.2666 0.068 0.062542 0.0054583 1 
0.2833 0.062 0.061766 0.00023377 1 

0.3 0.062 0.061 0.00099963 1 
0.3166 0.055 0.060248 -0.0052485 1 



0.3333 
0.4166 

0.5 
0.5833 
0.6666 

0.75 
0.8333 
0.9166 

1 

1.083; 
1.1666 

1.25 
1.3333 
l-4.166 

1.5 
1.5833 
1.6666 

1.75 
1.8333 
1.9166 

2 
2.5 

0.055 0.059501 
0.055 0.055911 
0.049 0.052534 
0.049 0.049364 
0.049 0.046385 
0.043 00043583 
0.037 0.040954 
0.037 0.038482 
0.037 0.036158 
0.037 0.033976 
0.037 0.031926 

0.03 0.029997 
0.03 0.028187 

0.024 0.026487 
0.024 0.024887 
0.024 0.023385 
0.024 0.021974 
0.018 0.020647 
0.018 0.019401 
0.018 0.01823 
0.018 0.017129 
0.012 0.011789 

-0.0045014 
-0.00091122 

-0.0035337 
-0.00036391 

0.0026146 
-0.00058329 

-0.0039535 
-0.0014825 

0.0008422 
0.0030239 

0.005074 
2.57213-006 

0.0018126 
-0.0024866 

-0.00088663 
0.00'061499 

0.002026 
-0.0026466 
-0.0014008 

-0.00023018 
0.00087108 
0.00021054 

1 
1 

:: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-----=========================================================================== 

RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 3.02713-004 

p,,y" = 7.63263-002 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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AQTESOLV RESULTS 
Version 1.10 _- 

17:03;~2 

------=============================-----=========------======------------------- 
TEST DESCRIPTION 

Data set........... a:\65mw05af.dat 
Data Set title..... SITE 65 - 65MW-05A FALLING HEAD TEST 

Knowns and Constants: 
No. of data points .................. 121 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.875 
Aquifer saturated thickness ......... 13.36 
Well screen length .................. 15 
Static height of water in well ...... 13.36 
Log(Re/Rw) .......................... 2.019 
A, B, C ............................. 0.000, 0.000, 1.571 

______-------_--_--------------------------------------------------------------- _____--_------_----------------------------------------------------------------- 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

_______--__-------______________________~--~~--~-~~~~--~~-~~-~--~-~-~~~~-~~-~--~ -----------------------------------------------------------------------------~,- 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 2.03353-004 +/- 6.20093-006 
yo = 1.67723-001 +/- 5.94473-003 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 16 
Number of estimated parameters.... 2 
Degrees of freedom................ 14 
Residual mean..................... -0.0003441 
Residual standard deviation....... 0.007285 
Residual variance................. 5.3073-005 

Model Residuals: 

Time Observed Calculated Residual Weight 
----w---m---- ---_--------_ ____--------- ------------- ------------- _-. 

1.2 0.101 0.099095 0.0019047 2 
1.4 0.088 0.090775 -0.0027747 2 
1.6 0.082 0.083153 -0.0011527 2 
1.8 0.076 0.076171 -0.00017073 2 

2 0.069 0.069775 -0.00077501 2 



2.2 0.063 0.063916 -0.0009163 2 
2.4 o-057 0.05855 -0.0015495 2 
2.6 0.057 0.053633 0.0033666 4 
2.8 0.051 0.04913 0.00187 4 

3 0.044 0.045005 -0.0010048 4 
3.2 0.038 0.041226 -0.0032259 4 
3.4 0.038 0.037764 0.00023565 4 
3.6 0.032 0.034593 -0.0025934 4 
3.8 0.032 0.031689 0.00031122 4 

4 0.032 0.029028 0.002972 4 
4.2 0.026 0.026591 -0.00059065 4 

__------_---__---_______________________~~-~~~--~--------------~~~--~~~~ ========------------------------------------------------------------------------ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 2.03353-004 
yo = 1.67723-001 

c<<<cc<cc<<ccc<<<<<<c<<cc<<<cc<<<c<c<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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Data set........... a:\65mw05ar.dat 
Data set title..... SITE 65 - 65MW-05A RISING HEAD TEST 

Knowns and Constants: 
No. of data points .................. 94 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.875 
Aquifer saturated thickness ......... 13.36 
Well screen length .................. 15 
Static height of water in well ...... 13.36 
Log(Re/Rw) .......................... 2.019 
A, B, C ............................. 0.000, 0.000, 1.571 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

_________---_-----__---~~-~-~--~----~--~~~~---~~~------------------------------- -----------------------------------------------------------------------------,~~ 

RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 5.68533-004 +/- 4.58433-005 
yo = 2.39953-001 +/- 3.11713-002 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 8 
Number of estimated parameters.... 2 
Degrees of freedom................ 6 
Residual mean..................... 8.6943-005 
Residual standard deviation....... 0.00361 
Residual variance................. 1.3033-005 

Model Residuals: 

Time Observed Calculated Residual Weight 
---------mm-- ------------- ------ -_----- ------------- ------------_ -, 

1.2' 0.074 0.049 0.055108 0.07042 0.0035796 1 
-0.0061077 1 

1.4 0.043 0.043125 -0.00012471 1 
1.6 0.036 0.033747 0.0022526 1 
1.8 0.024 0.026409 -0.0024091 1 



2 0.024 
2.2 0.018 
2.4 0.011 

0.020667 0.0033335 
0.016173 0.0018273 
0.012656 -0.001656 

1 
1 
1 

;p”i ------====------------------------------------------------------------------= __---- 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 5.6853E-004 
yo = 2.39953-001 
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----------------------======----==---------------------------------------------- _---_-_------_-------------------------------- 
TEST DESCRIPTION 

Data set........... a:\65mw07af.dat 
Data Set title..... SITE 65 - 65MW-07A FALLING HEAD TEST 

Knowns and Constants: 
No. of data points .................. 
Radius of well casing ............... 
Radius of well ...................... 
Aquifer saturated thickness ......... 
Well screen length .................. 
Static height of water in well ...... 
Log(Re/Rw) .......................... 
A, B, C ............................. 

112 
0.083 
0.875 
11.7 
15 
11.7 
1.939 

0.000, 0.000, 1.571 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

_____-_-_-_---_-_--_____________________---~~-~------------------------------~ -----------------------------------------------------------------------------~= 

RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 2.03533-004 +/- 8.78693-006 
yo = 1.29453-001 -t-/- 2.87373-003 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 43 
Number of estimated parameters.... 2 
Degrees of freedom................ 41 
Residual mean..................... 0.0002757 
Residual standard deviation....... 0.00522 
Residual variance................. 2.7253-005 

Model Residuals: 

Time Observed Calculated Residual Weight 
-----------me ------------_ -_------~--_- ------------- ------------_ 

0.6166 0.113 0.097649 0.015351 1 
0.6333 0.107 0.096906 0.010094 1 

0.65 0.101 0.096169 0.0048309 
0.6666 

1 
0.101 0.095442 0.005558 1 

0.6833 0.101 0.094716 0.006284 1 





HEARTLAND ENVIRONMENTAL 
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SDG# 65MW05 

SAMPLES AND FRACTIONS REVIEWED 

Samole IdentificatiofK’ Analvtical Fractions 

BAKER ID RFW ID Matrix VOA m m JJ& 

65-MW05A-00 AE9046 SOIL x x x x 
65-MW05A-04 AE9043 SOIL x x x x 
65-MW07A-00 AE9040 SOIL x x x x 
65-MW07A-05 AE9038 SOIL x x x x 

Total Number of Samples (Water/Soil) o/4 o/4 o/4 o/4 

MS - Matrix Spike MD - Matrix Spike/Matrix Dtiplicate 

Individual fractions were reviewed as follows: 

Primarv Secondarv 

VOA .- Volatiles (CLP, OLMOI .8) 
SV - Semivolatiles (CLP, OLMOl.8) 
P/P - Pesticide\PCBs (CLP, OLMOI .8) 
TAL - Total Metals (CLP, lLM02.1) 

Dan Heil Gene Watson 
Dan Heil Gene Watson 
Jackie Cleveland Gene Watson 
Paul Humburg 

acFz<.;.!a _..., 2.’ ,:,. 
.2;,;r;x.i;. i 

. . :. , ‘: :: S’,. .- 
I. ,J,‘, ^ .i.. ., ) , , . ., 
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DATA ASSESSMENTAND NARRATIVE .- 

VOLATILE ORGANICS * 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This report 
was prepared in compliance relative to the analytical and deliverable requirements 
specified in the U.S. EPA CLP, 3/90 SOW; Region Ill Modifications to the National 
Functional Guidelines for Crrgsnic Data Review, and DO0 Level Ill. All comments 
made within this report should be considered when examining the analytical results 
(Form l’s). 

SDG # 65MW05 

Holding Times 

The holding times for all of the samples were not met per the Organic Functional 
Guidelines and the CLP SOW (fourteen (14) days from collection date). No 
qualifications are required. 

Tuning 

All of the BFB tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibration that was analyzed by the laboratory for these samples was 
acceptable for all compound %RSDs and average RRFs. No qualifications are required. 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds 
that were not within %D continuing calibration criteria. All RRFs were within 
calibration criteria. 
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Continuing calibrations (continued) 

Specific Finding: 

1. The continuing calibration, QS0407, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify &-positive results as estimated (J). 

VBLKAE603 
65MW07A05 
65MW05A04 
65MW05AOO 

bromomethane 
vinyl chloride 
2-butanone 

2. The continuing calibration, QS0411, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). ,-- 

VBLKAE9707 
65MW07AOO 

chloromethane 
vinyl chloride 
chloroform 
2-butanone 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

Method Blanks 

The method blanks that were analyzed exhibited contamination for methylene chloride, 
acetone, 2-butanone, 2-hexanone, 1,1,2,2-tetrachloroethane and xylene. The method 
blank results will be compared to their associated samples. Refer to the glossary of 
data qualifiers for a list and definition of the method blank qualifiers: CRQL, U and No 
Action. 

- 
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VOLATILE ANALYSIS 

Method Blanks (continued) 

Specific findings: 

PAGE - 3 
. . 

_ . 

3 The following samples have been qualified for method blank contamination. 
The qualifications are for all the method blanks. 

65MW05AOO 
65MW05A04 
65MW07A05 

methylene chloride CRQL 

65MW07AOO acetone CRQL 

65MW05AOO xyiene (total) CRQL 

Trip Blanks 

The associate trip blank was not identified for this SDG. No qualifications are 
required. 

Rinseate Blanks 

The associate rinseate blank was not identified for this SDG. No qualifications are 
required. 

Field Blanks .- 

The associate field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

All of the surrogate recoveries for the all blanks and samples were within QA/QC 
limits. No qualifications are required. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The associated MS/MSD was not identified for this SDG. No qualifications are 
required. 
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Field Duplicate ’ 

No qualifications are required. 

Compound Identification/Quantitation 

No qualifications are require: 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large 

problems. The data reviewer estimates that less than 5% of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

u = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 
C- 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

,- CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

U = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 1 OX the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SUMMARY OF DATA QliALlFlCATlONS 

SAMPLE ID 

VBLKAE603 
65MW07A05 
65MW05A04 
65MW05AOO 

ANAL~E ID 

bromomethane . 
vinyl chloride 
2-butanone 

DL 

+ 

OL SPECIFIC FINDINGS 

J 1 
. 

VBLKAE9707 
65MW07AOO 

chloromethane 
vinyl .chloride 
chloroform 

2-butanone 

+ J 2 

65MW05AOO 
65MW05A04 
65MW07A05 

methylene chloride + CRQL 3 

. - 

65MW07AOO acetone 

65MW05AOO xylene (total) 

+ CRQL 3 

+ CRQL 3 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE ._- 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This report 
was prepared in compliance relative to the analytical and deliverable requirements 
specified in the U.S. EPA CLP, 3/90 SOW; Region III Modifications to the National 
Functional Guidelines for dF;jsnic Data Review, and DO0 Level Ill.’ All comments 
made within this report should be considered when examining the analytical results 
(Form I’s). 

SDG # 65MW05 

Holding Times 

All extraction and analysis holding times for all samples were met for all samples per 
the SOW and National Functional Guidelines. No qualifications are required. 

Tuning 

All of the DFTPP tunes in the initial and continuing calibrations met the ,percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were not 
acceptable for all compound %RSDs and the average RRFs for all of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 04/l 3/95, contained compounds with 
%RSDs greater than 30%. No qualifications are required, because no samples 
were analyzed following the calibration. 

carbazole 
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Continuing Calibrations 

The continuing calibrations that were analyzed all of the criteria- and non criteria 
compounds met requirements for RRFs. Qualifications are required for compounds 
with non compliant %Ds. 

Specific Findings: 

2. The continuing calibration, BCC0414, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 

compounds listed below, qualify all positive results as estimated (J). 

SBLKAESI 32B 
65MW07A05 
65MW07AOO 
65MW05A04 
65MW05AOO 

hexachlorocyclopentadiene 
2,4-dinitrophenol 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

Method Blanks 

The method blank that was analyzed exhibited contamination for di-n-butylphthalate 
and TICS. The method blank results will be compared to their associated samples. 
Refer to the glossary of data qualifiers for a list and definition of the method blank 
qualifiers: CRQL, U and No Action. 

Specific Finding: 

3. The samples listed below have been qualified for method blank contamination. 
The qualification are for all method blanks. 

65MW05AOO 
65MW05A04 
65MW07AOO 
65MW07A05 

di-n-butylphthalate CRQL 

_-- 
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Method Blanks (continued) 

Specific Finding: 

4. Reject all TICS flagged with the laboratory qualifier “B”, due to method blank 
contamination. 

C’ 

Rinseate Blanks 

The associated rinseate blank was not identified for this SDG. No qualifications are 
required. 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

Surrogate recoveries for all samples and blanks met GA/W criteria. No qualifications 
are required. 

Matrix Spike/Matrix Spike Duplicate 

The associated MS/MSD was not identified for this SDG. No qualifications are 
required. 

Field Duplicates 

No qualifications are required. 

Compound IdentificatiorVQuantitation 

No qualifications are required. 

System Performance and Overall Assessment 

Overall performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates less than 10% of data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidenEfor the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

 ̂

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at, the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 

,I. 

P . 015 



. 
SAMPLE iD 

SBLKAE9132B 

65MW07A05 
65MW07AOO 
65MW05A04’ 
65MW05AOO 

65MW05AOO 
65MW05A04 
65MW07AOO 
65MW07A05 

All samples “B” flagged TICS + R 4 

SUMMARY OF DATA QUALIFICATIONS .- 

ANALYTE ID DL QL SPECIFIC FINDINGS 

hexachlorocyclol 
pentadiene 

2,4-dinitrophe.nol 

+ J 2 
. 

. I 

di-n-butylphthalate + CRQL 3 

+ DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the-DL column denotes a positive result 
- in the DL column denotes a non detect result 



,- 

DATA ASSESSMENT NARRATIVE 

General 
PESTlClDElAROCLOR ANALYSIS 

The organic findings offered in this screening report assume that all analytical results 
are correct as reported and are based upon the examination of the reported holding 
times, GC instrument. performance, initial and continuing calibrations, analytical 
sequence, blank analysis. results, surrogate recoveries, and MS/MSD results. All 
comments made within this report should be considered when examining the analytical 
results (Form Is). Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # 05A-00 

All extraction and analysis holding times were met based on extraction and analysis 
information in the data package and the chain of custody records. 

GC Instrment Performance 

The resolution requirements were met on both columns in the sequence. The 
analytical sequence was acceptable. All 4,4’-DDT and endrin breakdowns were within 
QC limits. All surrogate retention times were within the established retention time 
windows (RTWs). All PEM standard RPDs were within the 25% QC limit. 

. 
ial CaWrons 

The initial calibrations were not acceptable for the linearity of all compounds. Raw 
data was not required in this Level E data package. 

Specific Finding 

1. The initial calibration on 05/l 8/95 contained a compound with a %RSD greater 
than 20%. For the samples and non compliant compound listed below, qualify 
all positive and non-detect results as estimated J/UJ. 

65MW-07AOODL 4,4’-DDD 

-. 
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. . . . 
Con- Cm 

All compounds in the calibration standards were within the laboratory reported 
Retention Time Windows (RTWs) for all columns. All continuing calibration standard 
associated with the reported samples exhibited relative percent differences, RPDs, 
within the QC limits. Raw data was not required in this Level E data package. No 
qualifications are required. 

Method Blanks 

The associated method blanks did not exhibit contamination for target compounds. 

JnstrV 

The instrument blanks were free of target compound contamination. 

QC Mnks 

There were no QC blanks in this SDG. 

. . 
onsrl/GPC Check 

The GPC clean-up check standard exhibited acceptable recoveries for all compounds. 
The Florisil cartridge check exhibited acceptable spike recoveries for all compounds. 
Raw data was not required in the Level E data package. 

. 
ate Recoverres 

The surrogate recoveries in the field samples were within QC limits in all samples with 
the exception of the I:2 dilution of sample 65MW07AOODL. A dilution of I:2 should 
not affect surrogate recoveries so the data was qualified. 

Specific Finding 

2. The positive and non-detect results in the following sample are qualified as 
estimated, JIUJ, due to TCMX and DCB recoveries which were below the QC 
limits, but above 10%. 

65MW07AOODL --- 
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There was no MS/MSD pair in this SDG. The LCS exhibited acceptable recoveries for 
spiked compounds. No qualifications were required. 

There was no field duplicate pair in this SDG. 

. . . . . 
Analyte IdenttfrcBron 

Some positive results were reported in the samples. Identification and quantitation 
appear reasonable based on sample and standard review. Quantitation calculations 
were not verified because raw data is not a required deliverable for NEESA Level E QC. 
Some of the reported results exhibited column quantitation differences which were 
greater than 25%. One sample required a dilution to bring detected target compound 
within the calibration range. 

__ 

Specific Finding 

3. All positive results which exhibited column quantitation %Ds which are greater 
than 25% but less than 100% are qualified as estimated, J. 

4. For sample 65-MW-07A-00, reject all Z flagged results and report all D flagged 
results for those compounds from the dilution analysis. 

5. All positive results which exhibited column quantitation %Ds which are gre.ater 
than or equal to lOO%are qualified as presumptively present at an estimated 
concentration, NJ. 

Overall Ass.essment 

The overall quality of the data package is good. The reported results are accepted as 
reported by the laboratory with the noted qualifications based on the limited 
deliverables in a Level E data package. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and-usable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

OD BI -ICATION CQDES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the . 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ANALYTE 

65-MW-07A-OODL 4,4’-DDD +/U J/UJ 1 

65-M W-07A-OODL . All +/U J/UJ 2 

ALL SAMPLES ALL P >25%, + J 3 
But < 100% 

65-MW-07AOO ALL Z flagged + R 4 
65-MW-07A-OODL ALL but D flagged +/u 

ALL SAMPLES All P 2 100% + NJ 5 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
Metals 

General 

The inorganic findings offered in this screening report assumes that all analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MS/MSD results. A 
minimum of ten percent of all laboratory calculations are recalculated by the 
reviewer. All comments made within this report should be considered when 
examining the analytical results (Form Is). 

This data package consisted of results from CTO-312, SDG# N\A, the analysis of 
four (4) field soil samples and no Matrix Spike and Duplicate pair for TAL Metals 
and Cyanide. Overall, the inorganic data quality was fair. All protocol 
requirements were followed with the exception of the following problems. 

Specific QA/QC deficiency Findinas are listed numerically in the following 
categories: 

Holdina Times 

The holding times were met as specified in Section 3 of the NEESA (20.2-047B) 
QA protocol. 

Calibration 

No deficiencies in this section. 

Preparation and Field Blank 

1. The preparation blanks exhibited contamination for the following elements. 

Calcium 8.94 
Cobalt 5.09 
Ziric 3.57 

mglkg - 
mg/kg 
w/kg 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, “U”. 

Interferences 

No significant interferences were observed. 



Metals Data Assessment Narrative (continued - Page 2) 

Sr$ke Recovery 

No spike for this SDG. 

DuDlicate 

No duplicate for-this SDG. 

m 

No deficiencies in this section. 

-. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE 
SPECIFIC 

DL QL FINDING 

All soil samples Ca, Co and + u 1 
Zn. 

DL - denotes laboratory qualifier/reported value 
+ denotes positive values 
U denotes non-detect values 

QL - denotes data validation qualifier 



HEARTLAND ENVIRONMENTAL 
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SDG# 65DW04 

SAMPLES AND FRACTIONS REVIEWED 

Samole Identifications Analvtical Fractions 

BAKER ID 

65-DW04-05 
65-DW04-00 

QUANT ID Matrix s VOA P/Pm 

AE9158 SOIL x x x x 
AE9167 ScyL x x x x 

Total Number of Samples (Water/Soil) o/2 012 o/2 o/2 

Individual fractions were reviewed as follows: 

Primary Secondarv 

VOA - Volatiles (CLP, OLMOI .8) 
SV - Semivolatiles (CLP, OLMOI .8) 
P/P - Pesticide/PCBs (CLP, OLMOI .8) 
TAL - Total Metals (CLP, ILM02.1) 

Dan Heil Gene Watson - 
Dan Heil Gene Watson 
Jackie Cleveland Gene Watson 
Paul Humburg 



DATA ASSESSMENT NARRATIVE. 

General 
VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GCIMS 
performance, tuning results, calibration results and internal standard areas. This 
report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the U.S. EPA CLP SOW; the National Functional Guidelines 
for Organic Data Review, June, 1991; NEESA Level C requirements, and good 
professional judgement. All comments made within this report should be considered 
when examining the analytical results (Form I’s). 

SDG # 65DW04 

Holding Times 

All of the analyses were performed within fourteen (14) days from date of collection. 
No qualifications are required. 

Tuning 

All the BFB tunes met the tuning criteria set forth by the method and the Functional 
Guidelines. No qualifications are required. 

Initial Calibrations 

The initial calibration exhibited acceptable %RSDs and RRFs. No qualifications are 
required. 

Continuing Calibrations 

The continuing calibrations exhibited %Ds that were non compliant. All RRFs were 
acceptable. 
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Continuing Calibrations - continued 

Specific findings: 

1. The continuing-calibration OS041 1 contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples listed below, qualify all positive 
results as estimated (J). 

All samples chloromethane 
vinyl chloride. 
chloroform 
2-butanone 

Internal Standards 

All of the internal standard EICP areas are within the QA/QC limits of the continuing 
calibration EICP internal standard areas. No qualifications are required. 

Method Blanks 

The method blanks that were analyzed exhibited contamination for acetone, 2- 
butanone, 2-hexanone, and 1,1,2,2-tetrachloroethane. All samples will be qualified 
based on their associated method blank. 

Specific findings: 

2. The following samples have been qualified for method blank contamination. 

65DW0400 acetone +BJ CRQL 2 

65DWO405 acetone +B NA 2 

Trip Blanks 

A trip blank was not identified in this SDG. 

System Monitoring Compounds 

All of the surrogate recoveries for the samples were acceptable. No qualifications are 
required. --_ 
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Matrix Spike/Matrix Spike Duplicate 

A MS/MSD was not identified in this SDG. 

Field Duplicates - 

A field duplicate pair was not identified. 

Compound Identification/Quantitation 

No qualifications are required. 

System Performance and Overall Assessment 

The overall performance of the GC/MS system was acceptable. The overall quality 
of the data package is acceptable. The data validator estimates that less than 5% of 
the data is qualified or rejected. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value _. 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

-... 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contam,inant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 

.- 



SAMPLE ID 

All samples 

65DW0400 

65DW0405 

SUMMARY OF DATA QUALIFICATIONS 

ANALYTE ID DLz Q4 SPECIFIC FINDINGS 

chloromethane + J 1 
vinyl chloride 
chloroform 

_ 2-butanone 

acetone 

acetone 

+BJ CRQL 2 

+B NA 2 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This report 
was prepared in compliance relative to the analytical and deliverable requirements 
specified in the U.S. EPA CLP, 3/90 SOW; Region III Modifications to the National 
Functional Guidelines for Organic Data Review, and DQO Level III. All comments 
made within this report should be considered when examining the analytical results 
(Form l’s). 

SDG # 65DW04 

Holding Times 

All extraction and analysis holding times for all samples were met for all samples per 
the SOW and National Functional Guidelines. No qualifications are required. 

_-. 

Tuning 

All of the DFTPP tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were not 
acceptable for all compound %RSDs and the average RRFs for all of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 03/31/95, contained compounds with 
%RSDs greater than 30%. No qualifications are required, because no samples 
were analyzed following the calibration. 

2,4-dinitrophenol 



Continuing Calibrations 

The continuing calibrations that were analyzed all of the criteria and non criteria 
compounds met requirements for RRFs. Qualifications are required for compounds 
with non compliant %Ds. 

Specific Findings: 

2. The continuing calibration, CCA0413, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

3. 

65DW0400 2-nitrophenol 
SBLKAE9260A 4-chloroaniline 

The continuing calibration, CCAO413, contained compounds with %Ds greater 
than 50% D but less than 90% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J) and all non 
detects as estimated (UJ). 
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65DW0400 
SBLKAE9260A 

4,6-dinitro-2-methylphenol 

4. 

5. 

The continuing calibration, CCAO413, contained compounds with %Ds greater 
than 90% D. For the samples and non compliant compounds listed below, 
qualify all positive results as estimated (J) and reject all non detects (R). 

65DW0400 
SBLKAE9260A 

2,4-dinitrophenol 

The continuing calibration, CCA0417, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

65DW0405 2-nitroaniline 
2,4-dinitrophenol 
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Continuing Calibrations. (continued) 
. - 

Specific Finding: 

6. The continuing calibration, CCA0417, contained compounds with %Ds greater 
than 90% 0. For the samples and non compliant compounds listed below, 
qualify all positive results as estimated (J) and reject all non detects (R). 

65DW0405 4-nitroaniline 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

Method Blanks 

The method blank that was analyzed exhibited contamination for di-n-butylphthalate, 

bis(2-ethylhexyl)phthalate and TICS. The method blank results will be compared to 

their associated samples. Refer to the glossary of data qualifiers for a list and 
definition of the method blank qualifiers: CRQL, U and No Action. 

Specific Finding: 

7. The samples listed below have been qualified for method blank contamination. 
The qualification are for all method blanks. 

65DWO400 
65DW0405 

di-n-butylphthalate CRQL 

65DWO400 bis( 2-ethylhexyl) 
phthalate 

CRQL 

8. Reject all TICS flagged with the laboratory qualifier “B”, due to method blank 
contamination. 
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Rinseate Blanks 

The associated rinseate.blank was not identified for this SDG. No qualifications-are 
required. 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

Surrogate recoveries for all samples and blanks met QA/QC criteria. No qualifications 
are required. 

Matrix Spike/Matrix Spike Duplicate 

The associated MS/MSD was not identified. No qualifications are required. 

Field Duplicates 

No qualifications are required. 

Compound Identificationhhantitation 

No qualifications are required. 

System Performance and Overall Assessment 

Overall performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates less than 10% of data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 
-- 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

,- 

u = 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SAMPLE ID ANALYTE ID 

65DWO400 
SBLKAE9260A 

65DWO400 

SBLKAE9260A 

65DW0400 
SBLKAE9260A 

65DWO405 

65DW0405 

65DWO400 
65DWO405 

65DWO400 

All samples 

SUMMARY OF DATA QUALIFICATIONS 

2-nitrophenol . 
4-chloroaniline 

4,6-dinitro-2- 

methylphenol 

2,4-d’initrophenol 

2-nitroaniline 
2,4dinitrophenol 

4-nitroaniline 

di-n-butylphthalate 

bis(2-ethylhexyl) 
phthalate 

“B” flagged TICS 

DL OL SPECIFIC FINDINGS 

+ J 2 
.* 

+ I- J/UJ 3 . I 

+ l- J/R 4 

+ J 5 

+/- J/R 6 

+ CRQL 7 

+ CRQL 7 

+ R 8 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes ‘the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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General 

PESTICIDE/AROCLOR ANALYSIS 

The organic findings offered in this screening report assume that ail analytical results 
are correct as reported and are based upon the examination of the reported holding 
times, GC instrument- performance, initial and continuing calibrations, analytical 
sequence, blank analysis results, surrogate recoveries, and MS/MSD results. All 
comments made within this report should be considered when examining the analytical 
results (Form Is). Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # 65DW04 

. . 
HOI&-Q Times 

All extraction and analysis holding times were met based on extraction and analysis 
information in the data package and the chain of custody records. 

_ I .  

GC hstrument Performance 

The resolution requirements were met on both columns in the sequence. The 
analytical sequence was acceptable. All 4,4’-DDT and endrin breakdowns were within 
QC limits. All surrogate retention times were within the established retention time 
windows (RTWs). All PEM standard RPDs were within the 25% QC limit. 

The initial calibrations were not acceptable for the linearity of all compounds. Raw 
data was not required in this Level C data package. 

Specific Finding 

1. The initial calibration on instrument 589OK, 4/l 8/95, exhibited a compound 
with a %RSD greater than 20%. All positive and non-detect results in the 
following samples for the non-compliant compound noted below associated with 
the ICAL are qualified as estimated, J/UJ. 

All Samples 4,4’-DDD 
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All compounds in the calibration standards were within the laboratory reported 
Retention Time Windows (RTWs) for all columns. All continuing calibration standard 
associated with the reported samples exhibited relative percent differences, RPDs, 
within the QC limits. Raw data was not required in this Level C data package. No 
qualifications are required. 

Method’ 

The associated method blank did not exhibit contamination for target compounds. 

The instrument blanks were free of target compound contamination. 

PC Blanks 

There were no field QC blanks in this SDG. 

. . 
ISIIIGPC Chec;ks 

The GPC clean-up check standard exhibited acceptable recoveries for all compounds. 
The Florisil cartridge check exhibited acceptable spike recoveries for all compounds. 
Raw data was not required in the Level C data package. 

. 
Surrogate Recovertes 

.* 

The surrogate recoveries in the field samples were within QC limits in all soil samples 
with the exception of DC6 on one (1) column in sample 65DW0400. The recovery 
was above the QC limits and there were no positive results in the sample. 
Qualifications were not required. 

. . . 
nx Spike/Matrix Spike Dum 

There was no MS/MSD pair in this SOG. The LCS sample exhibited acceptable 
recoveries for spiked compounds. No qualifications were required. 
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There was no field duplicate pair in this SDG. 

. . . . . 
IfrcatronlQ 

No positive results were reported in the samples. Identification and quantitation 
appear reasonable based on sample and standard review. Quantitation calculations 
were not verified because raw data is not a required deliverable for NEESA Level C QC. 
No further qualifications were required. \ 

Overall Assessment 

The overall quality of the data package is good. The reported results are accepted as 
reported by the laboratory with the noted qualifications based on the limited 
deliverables in a Level C data package. 

- 



GLOSSARY OF DATA QUALIFIERS 

ICATION CODFS 

U = Not detected 

J = Estimated value- 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

W-t-HOD BLANK QUaLlFlCATlON CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS . 

SAMPLE ANALYTE UUSPECrFlC 

All 4,4’-DDD +/U J/UJ 1 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

h 



General 

DATA ASSESSMENT NARRATIVE 
Metals . 

The inorganic findings offered in this screening report assumes that all analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MS/MSD results.. A 
minimum of ten percent of all laboratory calculations are recalculated by the 
reviewer. All comments made within this report should be considered when 
examining the analytical results (Form Is). 

This data package consisted of results from CTO-312, SDG# DW0400, the 
analysis of two (2) field soil samples and no Matrix Spike and Duplicate pair for 
TAL Metals. Overall, the inorganic data quality was fair. All protocol requirements 
were followed with the exception of the following problems. 

Specific QAiQC deficiency Finding are listed numerically .in the. following 
categories: 

Holdina Times 

The holding times were met as specified in Section 3 of the NEESA (20.2-047B) 
QA protocol. 

Calibration 

No deficiencies in this section. 

Preoaration and Field Blank 

1. .The preparation blanks exhibited contamination for the following elements. 

PBS 
Calcium 
Cobalt 
Zinc 

8.94 mg/kg 
5.09 mg/kg 
3.57 mg/kg 

The calibration blanks exhibited contamination for the following elements. 

Cobalt 44.6 ug/l 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, “U”. 



Interferences 

Metals Data Assessment Narrative (continued - Page 2) 

. 

No significant interferences were observed. 

Seike Recovery 

No deficiencies 

Duolicate 

No deficiencies 

Lcs 

No deficiencies 

in this section. 

in this section. 

ifi this section. 

. 

_._.---_-. - -----.-_ 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

All soil samples 

SPECIFIC 
ANALYTE DL QL FINDING 

Ca, Co a.nd + u 1 
Zn. 

DL - denotes laboratory qualifier/reported value 
+ denotes positive values 
U denotes non-detect values 

aL- denotes data validation qualifier 



HEARTLAND ENVIRONMENTAL 

f 
SERVICES, INC. 

JOB# 3318 

SAMPLES AND FRACTIONS REVIEWED 

SamDIe Identifications 

BAKER ID 

6.5 DW@l.OQ. 
64DW(3q+4--. 
6j~~(-j~0.4.~- 

6.5 D-V-O-2.QO. 
65D.W02OQ-- 

65.wWQ6AO-0 
65.M-W.06AOOMS 
6 5 MWt36A0QMQ. 
65M-W06-A000 
65M W06A.03 
6.5~SBOYOO 
6-5~.60700D 
65SBQ704 
65.SE30900 
&5G$g)90~-- 

65SBlOOO..- 
65SB-I OOI-- -- 
6 5 S B I -1 OO....-- 
6 5 S-61-‘-1-04 
65SBl 104M.S ___,._, 
65SBl 104MD.... 
65SB1104D 

QUANT ID 

AE9413 
AE9419 
AE9458 
AE9428 
AE9430 
AE9424 
AE9426 
AE9456 
AE9456MS 
AE9456MD 
AE9422 
AE9454 
AE9448 
AE9450 
AE9452 
AE9444 
AE9446 
AE9440 
AE9442 
AE9436 
AE9432 
AE9432MS 
AE9432MD 
AE9434D 

Matrix 

WATER 
WATER 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

Analvtical Fractions 

VOA m 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

p/p 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

yrJ& 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
x - 
X 
X 
X 
X 
X 
X 

Total Number of Samples (Water/Soil) 2122 l/22 1122 1122 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GCIMS 
performance, tuning results, calibration results and internal standard areas. This report 
was prepared in compliance relative to the analytical and deliverable requirements 
specified in the U.S. EPA CLP, 3/90 SOW; the National Functional Guidelines for 
Organic Data Review, and NEESA Level C. All comments made within this report 
should be considered when examining the analytical results (Form l’s). 

SDG # DWOI; CASE # 3318 

Holding Times 

The holding times for all of the samples were not met per the Organic Functional 
Guidelines and the CLP SOW (fourteen (14) days from collection date). No 
qualifications are required. 

Tuning 

All of the BFB tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were not 
acceptable for all compound %RSDs and the average RRFs for all of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 04/03/95, contained compounds with 
%RSDs greater than 30%. No qualifications are required, because no samples 
were analyzed following the calibration. 

acetone 

002 
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Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds 
that were not within %D continuing calibration criteria. All RRFs were within 
calibration criteria. 

Specific Finding: 

2. The continuing calibration, WS0412, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAE9691 
65RBO’l 

bromoform 

3. The continuing calibration, WS0417, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAE9942 bromoform 
65TBOl 2-hexanone 

4. The continuing calibration, QS0412, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAE9715 chloroethane 
65MW06AOOMS 2-hexanone 
65MW06AOOMSD 
65MW06AOOD 
65DW0200 
65DW0202 
65DW0104 
65DWOl04D 
65SBllOO 
65SB1104MS 
65SB1104MSD 
65SB1104 
65SB1104D - 
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Continuing calibrations (continued) 

Specific Finding: 

5. The continuing calibration, QS0413, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAE9944 
65DW0202DL 
65SBlOOO 
65SBlOOl 
65SBO900 
65SB0902 
65SB0700 
65SBO704 
65MW06AOO 
65DWOlOO 

chloroethane 

6. The continuing calibration, QS0414, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAE9945 chloroethane 
65SB0700D 4-methyl-2-pentanone 
65SMW06A03 2-hexanone 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

Method Blanks 

The method blanks that were analyzed exhibited contamination for methylene chloride, 
acetone, 2-butanone, 2-hexanone, l., 1,2,2-tetrachloroethane and xylene. The method _ 
blank results will be compared to their associated samples. Refer to the glossary of 
data qualif.iers for a list and definition of the method blank qualifiers: CRQL, U and No 
Action. 
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Method Blanks (continued) 

Specific findings: 

7. The following samples have been qualified for method blank contamination. 
The qualifications are for all the method blanks. 

65TBOl toluene CRQL: 

65DWO104 
65DW0200 

acetone U 

65MW06AOOD 
65MW06AOOMS 
65MW06AOOMSD 
65DW0100 
65SBO700 
65SB0900 
65SB1000 
65MW06A03 

acetone CRQL 

65MW06A03 
65SB0700D 

methylene chloride CRQL 

Trip Blanks 

The trip blank that was analyzed exhibited contamination for toluene. however, the 
contamination was attributed to the associated method blank. No qualifications are 
required. 

Rinseate Blanks 

The rinseate blank that was analyzed exhibited contamination for methylene chloride 
acetone and 1,2-dichloroethane. However, the contamination found in the samples 
was attributed to the associated method blank. No qualifications are required. 

Field Blanks 
.- 

The associate field blank was not identified for this SDG. No qualifications are 
required. 

-_ 

005 
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Surrogates 

All of the surrogate recoveries for the all blanks and samples were within QA/QC 
limits. No qualifications are required. 

Matrix Spike/Matrix Spike Duplicate (MWMSDI 

All spike and RPD recoveries were within advisory limits for MS/MSD 65MW06AOO 
and MS/MSD 65SBl 104. No qualifications are required. 

Field Duplicate 

No qualifications are required. 

Compound Identification/Quantitation 

Specific Finding: 

8. For sample 65DW0202, reject all E-flagged results in favor of the D-flagged 
results in the diluted sample. For the diluted sample 65DW0202DL, reject all 
results except for the D-flagged results with corresponding E-flagged results in 
the original sample analysis. 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large 
problems. The data reviewer estimates that less than 5% of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than I OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified.with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 

007 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID DL OL SPECIFIC FINDINGS 

VBLKAE9691 . bromoform + J 2 
65RBOl 

VBLKAE9942 bromoform 
65TBOl 2-hexanone 

+ J 3 

VBLKAE9715 chloroethane + J 4 
65MW06AOOMS 2-hexanone 
65MW06AOOMSD 
65MW06AOOD 
65DW0200 
65DW0202 
65DW0104 
65DWOl04D 
65SBllOO 
65SB1104MS 
65SB1104MSD 
65SB1104 
65SB1104D 

VBLKAE9944 
65DW0202DL 
65SBlOOO 
65SBlOOl 
65.SB0900 
65SB0902 
65SBO700 
65SB0704 
65MW06AOO 
65DWOlOO 

chloroethane + J 5 

VBLKAE9945 
65SB0700D 
65SMW06A03 

chloroethane + J 6 
4-methyl-2-pentanone 
2-hexanone 

* DL denotes the Form I qualifier supplied -by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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SAMPLE ID 

65TBO’l 

65DW0104 
65DW0200 

65MW06AOOD 
65MW06AOOMS 
65MW06AOOMSD 
65DWOlOO 
65SBO700 
65SB0900 
65SB1000 
65MW06A03 

- 
SUMMARY OF DATA QUALIFICATIONS 

Page - 2 

ANALYTE ID 

toluene 

acetone 

acetone 

65MW06A03 
65SB0700D 

methylene chloride 

65DW0202 

65DW0202DL 

All E-flagged results 

All results except 
D-flagged results 

DL 

+ 

+ 

+ 

+ 

+ 

+ I- 

Ot SPECIFIC FINDINGS 

CRQL:7 

IJ 7 

CRQL 7 

CRQL 7 
.̂ 

R 8 

R 8 

+ DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result - 

- in the DL column denotes a non detect result --- 
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DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This report 
was prepared in compliance relative to the analytical and deliverable requirements 
specified in the U.S. EPA CLP, 3/90 SOW; to the National Functional Guidelines for 
Organic Data Review, and NEESA Level C. All comments made within this report 
should be considered when examining the analytical results (Form I’s). 

SDG # DWOI; CASE # 3318 

Holding Times 

All extraction and analysis holding times for all samples were met for all samples per 
the SOW and National Functional Guidelines. No qualifications are required. 

Tuning 

All of the DFTPP tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples. were not 
acceptable for all compound %RSDs and the. average RRFs for all of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 04/13/95, contained compounds with 
%RSDs greater than 30%. No qualifications are required, because no samples 
were analyzed following the calibration. 

carbazole 

,- 
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DATA ASSESSMENT NARRATIVE 

Continuing Calibrations 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

The continuing calibrations that were analyzed all of the criteria and non criteria 
compounds met requirements for RRFs. Qualifications are required for compounds 
with non compliant %Ds. 

Specific Findings: 

2. The continuing calibration, BCC0419, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

SBLKAE9604B 
65MW06AOOMS 
65MW06AOOMSD 
65MW06AOOD 
65DW0200 
65DW0104 
65DW0104D 
65DWO202 
65SB1104 
65SB1104D 
-65SBllOO 
65SB1104MS 
65SB1104MSD 
65SBlOOO 
65SBlOOl 

2,2’-oxybis( 1 -chloropropane) 
2-nitroaniline 
4-nitrophenol 
4-nitroaniline 
pentachlorophenol 
carbazole 
di-n-butylphthalate 
bis(2-ethylhexyl)phthalate 
di-n-octylphthalate 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 3 

Continuing Calibrations (continued) 

Specific Findings: 

3. 

4. 

5. 

,F=-- _ 

The continuing calibration, BCC0419, contained compounds with %Ds greater 
than 50% D but less than 90% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J) and all non 
detects as estimated (UJ). 

SBLKAE9604B 
65MW06AOOMS 
65MW06AOOMSD 
65MW06AOOD 
65DW0200 
65DW0104 
65DWOlO4D 
65DW0202 
65SB1104 
65SB1104D 
65SBllOO 
65SB1104MS 
65SB1104MSD 
65SBlOOO 
65SBlOOl 

hexachlorocyclopentadiene 

The continuing calibration, BCC0422, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

65RBOl 2,4-dinitrophenol 
4-nitrophenol 

The continuing calibration, BCC0425, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

65MW06AOO 
65DWOlOO 
SBLKAE9763B 

4-nitrophenol 
4,6-dinitro-2-methylphenol- 

. 
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DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 4 

Continuing Calibrations (continued) 

Specific Findings: 

6. The continuing calibration, BCC0425, contained compounds with %Ds greater 
than 50% D but less than 90% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J) and all non 
detects as estimated (UJ). 

65MW06AOO 
65DWO-lOO 
SBLKAE9763B 

2,4-dinitrophenol 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

Method Blanks 

The method blank that was analyzed exhibited contamination for di-n-butylphthalate 
and TICS. The method blank results will be compared to their associated samples. 
Refer -to the glossary of data qualifiers for a list and definition of the method blank 
qualifiers: CRQL, U and No Action. 

Specific Finding: 

7. The samples listed below have been qualified for method blank contamination. 
The qualification are for all method blanks. 

All samples di-n-butylphthalate CRQL 

8. Reject all TICS flagged with the laboratory qualifier “B”, due to method blank 
contamination. 

Rinseate Blanks 

The rinseate blank that was analyzed did not exhibited any contamination. No 
qualifications are required. 

--_ 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 5 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications.are 
required. 

Surrogates 

Surrogate recoveries for all samples and blanks met QA/QC criteria. No qualifications 
are required. 

Matrix Spike/Matrix Spike Duplicate 

All spike and RPD recoveries were within advisory limits the MS/MSD 65MW06AOO. 
However, all spike and RPD recoveries were within advisory limits the MS/MSD 
65SB1104. The MS/MSD samples exhibited high RPDs for 1,4-dichlorobenzene, 
1,2,4-trichlorobenzene and. acenaphthene. No qualifications are required. 

Field Duplicates 

No qualifications are required. 

Compound Identification/Quantitation 

No qualifications are required. 

System Performance and Overall Assessment 

Overall performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates less than 10% of data required qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

,-- 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID 

SBLKAE9604B 

65MW06AOOMS 
65MW06AOOMSD 
65MW06AOOD 
65DW0200 
65DWO104 
65DWOl04D 
65DW0202 
65SB1104 
65SB1104D 
65SBllOO 
65SB1104MS 
65SB1104MSD 
65SBlOOO 
65SBlOOl 

DL QL SPECIFIC FINDINGS 

2,2’-oxybis + 
(1 -chloropropane) 

2nitroaniline 
4-nitrophenol 
4-nitroaniline 
pentachlorophenol 
carbazole 
di-n-butylphthalate 
bis(2-ethylhexyl)phthalate 
di-n-octylphthalate 

J 2 

+/- J/UJ 3 SBLKAE9604B 

65MW06AOOMS 
65MW06AOOMSD 
65MW06AOOD 
65DW0200 
65DW0104 
65DW0104D 
65DW0202 
65SB1104 
65SB1104D 
65SBllOO 
65SB1104MS 
65SB1104MSD 
65SBlOOO 
65SBlOOl 

hexachlorocyclo- 
pentadiene 

65RBOl 2,4-dinitrophenol + J 4 
4-nitrophenol 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result .-.. 
- in the DL column denotes a non detect result 
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SAMPLE ID ANALYTE ID 

65MW06AOO 
65DWOlOO 
SBLKAE9763B 

65MW06AOO 
65DWOlOO 
SBLKAE9763B 

All samples 

All samples 

SUMMARY OF DATA QUALIFICATIONS 

Page - 2 

DL Ot SPECIFIC FINDINGS 

4-nitrophenol + J 5 
4,6-dinitro-2-methylphenol 

2,4-dinitrophenol +/- J/UJ 6 

di-n-butylphthalate + CRQL 7 

“B” flagged TICS + R 8 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm* 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 

PESTICIDE/AROCLOR ANALYSIS 

The organic findings offered in this screening report assume that all analytical results 
are correct as reported and are based upon the examination of the reported holding 
times, GC instrument performance, initial and continuing calibrations, analytical 
sequence, blank analysis results, surrogate recoveries, and MS/MSD results. -AlI 
comments made within this report should be considered when examining the analytical 
results (Form Is). Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # 65DWOl 

. 
a Ttmes 

All extraction and analysis holding times were met based on extraction and analysis 
information in the data package and the chain of custody records. 

The resolution requirements were met on both columns in the sequence. The 
analytical sequence was acceptable. All 4,4’-DDT and endrin breakdowns were within 
QC limits. All surrogate retention times were within the established retention time 
windows (RTWs). All PEM standard RPDs were within the 25% QC limit. 

. 
ratrons 

The initial calibrations were not acceptable for the linearity of all compounds. Raw 
data was not required in this Level C data package. 

Specific Finding 

1. The initial calibration on instrument 5890K, 4/l 8/95, exhibited a compound 
with a %RSD greater than 20%. All positive and non-detect results in the 
following samples for the non-compliant compound noted below associated with 
the ICAL are qualified as estimated, J/UJ. 

All Samples 4,4’-DDD 
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DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLORS 

PAGE - 2 

All compounds in the calibration standards were within the laboratory reported 
Retention Time Windows (RTWs) for all columns. All continuing calibration standard 
associated with the reported samples exhibited relative percent differences, RPDs, 
within the QC limits. Raw data was not required in this Level C data package. No 
qualifications are required. 

JVlethod Blanks 

The associated method blank did not exhibit contamination for target compounds. 

trumen_t Blank 

The instrument blank data was not present in this NEESA Level C data package. 

iQC Blanks 

The field rinseate blank, analzyed in this SDG exhibited contamination for the 
compound 4,4’-DDT at 0.24 ug/L. This concentration corresponds to a soil 
contamination level of 8.0 ug/Kg. The samples exhibiting positive results for 4,4’-DDT 
were compared to the rinseate blank contamination level for qualifications. 

Specific Finding 

2. ComDound Concentration Action Level 

4,4’-DDT 0.24ug/L ++ 8.0 ug/Kg 40 ug/Kg 

U 

65DWOlOO 
65DW0104 
65SB0700D 
65SB0900 

,--_ 
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DATA ASSESSMENT NARRATIVE 
PESTICIDE/AROCLORS 

PAGE - 3 

C Checks 

The GPC clean-up check standard exhibited acceptable recoveries for all compounds. 
The Florisil cartridge check exhibited acceptable spike recoveries for all compounds. 
Raw data was not required in the Level C data package. 

. 
Surrogate Raxverres 

The surrogate recoveries in the field samples were within QC limits in all soil samples 
with the exception sample 65SB1104D. The recoveries for TCMX and DCB were 
below the QC limits. 

Specific Finding 

3. The reported positive and non-detect results in the following sample are 
qualified as estimated, JIUJ, due to TCMX and DCB recoveries below the QC 
limits on one (1) or both columns. 

65SB1104D 

. . . . 
prke/(\natnx Sue Du@c.&e 

The MS/MSD pairs of samples 65SBO1104 and 65MW06AOO exhibited acceptable 
recoveries and RPDs for all spike compounds. The LCS samples exhibited acceptable 
recoveries for spiked compounds. No qualifications were required. 

The field duplicate pair of sample 65DW0104 exhibited positive results with poor 
precision results for three (3) compounds. The compounds were detected in the 
original sample but not the field duplicate sample. The field duplicate pair of sample 
65SB0700 exhibited positive results with poor precision for two (2) compounds. The 
compound 4,4’-DDT was negated in the field duplicate sample due to rinseate blank 
contamination, but the concentration in the original sample was above the action limit 
for qualification. The field duplicate pairs of samples 65SBl 104 and 65MW06AOO did 
not exhibit positive results for target compounds. Positive results reported in the field 
duplicate pairs for compounds exhibiting poor precision were qualified as estimated, 
J. 
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DATA ASSESSMENT NARRATIVE 
PESTICIDE/AROCLORS 

PAGE - 4 

. 
d. Duplicates. continued 

Specific Finding 

4. The positive results reported in the following samples for the noted compounds 
are qualified as estimated, J, due to poor duplicate precision. 

65DW0104 4,4’-DDE 
65DWOl04D 4,4’-DDD 

ENDRIN ALDEHYDE 

65SBO700 4,4’-DDE 
65SB0700D 4,4’-DDT 

. . 
lon/Quantltatlon 

‘^ Positive results were reported in the samples. Identification and quantitation appear 
reasonable based on sample and standard review. Quantitation calculations were not 
verified because sample chromatograms were not included in the NEESA Level C data 
package. Several reported compounds exhibited column quantitations greater than 
25%. Three sample required dilution to bring target compounds within the calibration 
range. 

Specific Findings 

5. Results reported with a Z flag indicating that the compound is outside the linear 
range of the calibration range are rejected and replaced with the D flagged result 
from the dilution analysis of the sample. All other results reported from the 
dilution analysis are rejected in favor of the results reported from the undiluted 
analysis of the sample. 

6. Positive results exhibited column quantitation %Ds greater than 25% but less 
than or equal to 100% are qualified as estimated, J. 

7. Positive results exhibited column quantitation %Ds greater than 100% are 
qualified as presumptively present at an estimated concentration, NJ. 

:-- 
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DATA ASSESSMENT NARRATIVE 
PESTICIDE/AROCLORS 

PAGE - 5 

Overall Assessment 

The overall quality of the data package is good. The reported results are accepted as 
reported by the laboratory with the noted qualifications based on the limited 
deliverables in a Level C data package. Sample chromatograms should have been 
included in the Level C package, but were not. 
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GLOSSARY OF DATA QUALIFIERS 

IFICATION CORES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

JVlFTHOD BLANK QUALlFlCATlON 

CRQL = The sample result for the blank contaminant is less than the 

sample CRQL and is less than 1 OX the method blank value. The 

sample result for the blank contaminant is rejected and the CRQL 

for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 

sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is qualified as non 

detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 

The sample result for the blank contaminant is not qualified with 

any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 

validation report. These specific finding footnotes will reflect the conclusions found 

in the data validation process that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ANALYiE QL QL SPEClFlC 

All 4,4’-DDD +/U J/UJ 1 

65DWOlOO 4,4’-DDT + u 2 
65DW0104 
65SB0700D 
65SB0900 

65SB1104D All +/U J/UJ 3 

65DW0104 4,4’-DDE + J 4 
65DW0104D 4,4’-DDD 

ENDRIN ALDEHYDE 

65SBO700 4,4’-DDE 
65SB0700D 4,4’-DDT 

All All Z flagged + R 5 

ALL ALL P >25%, + J 6 
BUT I 100% 

ALL 

. . ..ab 

ALL P > 100% + NJ’ 7 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result --.. 
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DATA ASSESSMENT NARRATIVE 
Metals 

General 

The inorganic findings offered in this screening report assumes that all analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MS/MSD results. A 
minimum of ten percent of all laboratory calculations are recalculated by the 
reviewer. All comments made within this report should be considered when 
examining the analytical results (Form Is). 

This data package consisted of results from CTO-312, SDG# DW0104, the analysis 
of eighteen (18) field soil samples and one Matrix Spike and Duplicate pair and one 
water QC sample for TAL Metals. Overall, the inorganic data quality was fair. All 
protocol requirements were followed with the exception of the following problems. 

Specific QA/QC deficiency Findinas are listed numerically in the following categories: 

Holdina Times 

The holding times were met as specified in Section 3 of the NEESA (20.2-047B) 
CIA protocol. 

Calibration 

No deficiencies in this section. 

Preparation and Field f3Iank 

1. The calibration blanks exhibited contamination for the following elements. 

Beryllium 1.4 WI _ 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, “U”. 

2. The preparation blanks exhibited negative bias for the following elements. 

PBS 
Cobalt 
Iron 

-6.1 w/kg 
-3.13 mg/kg 

PBW 
Cobalt -42.7 ug/l 

All positive and non-detect results below ten times the negative bias will be 
- qualified as estimated, “J” or “UJ”. 

--_ 
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Metals Data Assessment Narrative (continued - Page 2) 

Interferences 

No significant interferences were observed. 

Soike Recovery 

3. The Matrix Spike recovery for Zinc was below the lower control limits. .All 
positive and non-detect results are qualified as estimated, “J’ or “UJ”. 

Duolicate 

4. The Duplicate analyses for Iron, Lead, Manganese and Zinc were outside the 
control limits. All positive results are qualified as estimated, “J”. The RPD for 
Aluminum was not greater than 35% and will not be qualified. 

No deficiencies in this section. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

All samples 

All soil samples 
All water samples 

SPECIFIC 
ANALYTE DL QL FINDING 

Be. + u 1 

Co and Fe. +/U J/UJ 2 
co. 

All soil samples 

All soil samples 

Zn. +/U J/UJ 3 

Fe, Pb, Mn + J 4 
and Zn. 

DL - denotes laboratory qualifier/reported value 
+ denotes positive values 
U denotes non-detect values 

QL - denotes data validation qualifier 



p” lnorganics 
Major and Minor findings 

1. Holding times 
No major or minor findings for this section. 

2. Cali bration 
No major or minor findings for this section. 

3. Blanks 
Minor findings for Beryllium, Cobalt and Iron for this section. 

4. Interferences 
No major or minor findings for this section. 

5. Matrix Spikes 
Minor findings for Zinc for this section. 

6. Duplicates 
Minor findings for Iron, Lead, Manganese and Zinc for this section. 

f@-- 7. LCS 
No major or minor findings for this section. 

8. Serial Dilutions 
No major or minor findings for this section. 

.-- 



HEARTLAND ENVIRONMENTAL 

I SERVICES, INC. 

JOB# 3333 

SAMPLES AND FRACTIONS REVIEWED 

Samole Identifications Analvtical Fractions 

BAKER ID QUANT ID Matrix m VOA pJP= 

65RB03 AE9667 WATER x x x x 
65TB02 AE9673 WATER X 
65SB0600 AE9659 SOIL x x x x 
65SB0602 AE9661 SOIL x x x x 
65SB0800 AE9665 SOIL x x x x 
65SB080.4 AE9663 SOIL x x x x 

Total Number of Samples (Water/Soil) 214 l/4 l/4 l/4 

MS - matrix Spike MD - Matrix Spike Duplicate 

Individual fractions were reviewed as follows: 

Primarv Secondarv 

VOA - Volatiles (CLP, OLMOI .8) 
SV - Semivolatiles (CLP, OLMOI .8) 
P/P - Pesticide/PCBs (CLP, OLMOI .8) 
TAL - Total Metals (CLP, lLM02.1) 

Dan Heil Gene Watson 
Dan Heil Gene Watson 
Jackie Cleveland Gene Watson 
Paul Humburg Jackie Cleveland 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This report 
was prepared in compliance relative to the analytical and deliverable requirements 
specified in the U.S. EPA CLP, 3/90 SOW; the National Functional Guidelines for 
Organic Data Review, and NEESA Level C. All comments made within this report 
should be considered when examining the analytical results (Form I’s). 

SDG # 65RBO; CASE # 3333 

Holding Times 

The holding times for all of the samples were not met per the Organic Functional 
Guidelines and the CLP SOW (fourteen (14) days from collection date). No 
qualifications are required. 

Tuning 

All of the BFB tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were not 
acceptable for all compound %RSDs and the average RRFs for all of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 04/03/95, contained compounds with 
%RSDs .greater than 30%. No qualifications are required, because no samples 
were analyzed following the calibration. 

acetone 
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DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds 
that were not within %D continuing calibration criteria. All RRFs were within 
calibration criteria. 

Specific Finding: 

2. The continuing calibration, WS0412, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAE9691 
65TBO2 
65RB03 

bromoform 

3. The continuing calibration, WS0414, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

_--. 

VBLKAE9945 
65SBO600 
65SB0602 
65SB0800 

chloroethane 

4. The continuing calibration, QS0420B, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAF0294 chloromethane 
65SB0804 carbon tetrachloride 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/OC criteria. 
No qualifications are required. 
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DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 3 

Method Blanks 

The method blanks that were analyzed exhibited contamination for methylene chloride, 
acetone, 2-butanone, 2-hexanone, 1 ,I ,2,2-tetrachloroethane and xylene. The method 
blank results will be compared to their associated samples. Refer to the glossary of 
data qualifiers for a list and definition of the method blank qualifiers: CRQL, U and No 
Action. 

Specific findings: 

5. The following samples have been qualified for method blank contamination. 
The qualifications are for all the method blanks. 

65SB0602 acetone U 

65SBO600 
65SB0800 
65SB0804 

acetone CRQL 

65SB0600 
65SB0602 
65SB0800 

methylene chloride CRQL 

65SBO602 2-butanone CRQL 

Trip Blanks 

The trip blank that was analyzed exhibited contamination for methylene chloride, 
acetone, 1,2-dichloroethane and toluene. The trip blank results will be compared to 
their associated samples. Refer to the glossary of data qualifiers for a list and 
definition of the method blank qualifiers: CRQL, U and No Action. 

Specific findings: 

6. The following samples have been qualified for blank contamination. The 
qualifications are for all the blanks. 

65SB0804 methylene chloride CRQL 
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DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 4 

Rinseate Blanks 

The rinseate blank that was analyzed exhibited contamination for methylene chloride 
acetone, 1,2-dichloroethane and 2-butanone. However, the contamination found in 
the samples was attributed to the associated method blank and/or trip blank. No 
qualifications are required. 

Field Blanks 

The associate field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

All of the surrogate recoveries for the all blanks and samples were within QA/QC 
limits. No qualifications are required. -. 

Matrix Spike/Matrix Spike Duplicate (MWMSD) 

The associated MS/MSD was not identified for this SDG. No qualifications are 
required. 

Field Duplicate 

No qualifications are required. 

Compound IdentificationIQuantitation 

No qualifications are required. 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large 
problems. The data reviewer estimates that less than 5% of the data is qualified. 
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,- GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

,f+-- CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID 

VBLKAE9691 
65TB02 
65RB03 

bromoform 

VBLKAE9945 
65SB0600 
65SBO602 
65SBO800 

chloroethane 

VBLKAF0294 
65SBO804 

chloromethane 
carbon tetrachloride 

65SB0602 acetone 

65SB0600 
65SB0800 
65SBO804 

acetone 

65SB0600 
65SB0602 
65SBO800 

methylene chloride 

65SB0602 2-butanone 

65SB0804 methylene chloride 

DL 

+ 

+ 

+ 

+ 

-f- 

+ 

+ 

+ 

OL SPECIFIC FINDINGS 

J 2 

J 3 

J 4 

u 5 

CRQL 5 

CRQL 5 

CRQL 5 

CRQL 6 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

- 

-._ 
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:- DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This report 
was prepared in compliance relative to the analytical and deliverable requirements 
specified in the U.S. EPA CLP, 3/90 SOW; to the National Functional Guidelines for 
Organic Data Review, and NEESA Level C. All comments made within this report 
should be considered when examining the analytical results (Form l’s). 

SDG # 65RBO; CASE # 3333 

Holding Times 

All extraction and analysis holding times for all samples were met for all samples per 
the SOW and National Functional Guidelines. No qualifications are required. 

Tuning 

All of the DFTPP tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibration that was analyzed by the laboratory for these samples was 
acceptable for all compound %RSDs and the average RRFs. No qualifications are 
required. 

Continuing Calibrations 

The continuing calibrations that were analyzed all of the criteria and non criteria 
compounds met requirements for RRFs. Qualifications are required for compounds 
with non compliant %Ds. 
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DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Continuing Calibrations (continued) 

Specific Findings: 

1. The continuing calibration, BCC0422, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

65RB03 2,4-dinitrophenol 
SBLKAE9812B 4-nitrophenol 

2. The continuing calibration, BCC0426, contained’compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

65SBO600 
65SB0602 
65SB0804 
65SBO800 

hexachlorocyclopentadiene 
4-nitrophenol 
anthracene 
di-n-octylphthalate 
indeno(l,2,3-cdjpyrene 
dibenzo(a,h)anthracene 
benzo(g,h,i)perylene 

,- 

3. The continuing calibration, BCC0426, contained compounds with %Ds greater 
than 50% D but less than 90% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J) and all non 
detects as estimated (UJ). 

65SB0600 
65SB0602 
65SB0804 
65SBO800 

2,4-dinitrophenol 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 
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DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 3 

Method Blanks 

The method blank that was analyzed exhibited contamination for TICS. The method 
blank results will be compared to their associated samples. Refer to the glossary of 
data qualifiers for a list and definition of the method blank qualifiers: CRQL, U and No 
Action. 

Specific Finding: 

4. Reject all TICS flagged with the laboratory qualifier “B”, due to method blank 
contamination. 

Rinseate Blanks 

The rinseate blank that was analyzed did not exhibited any contamination. No 
qualifications are required. 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

Surrogate recoveries for all samples and blanks met QA/QC criteria. No qualifications 
are required. 

Matrix Spike/Matrix Spike Duplicate 

The associated MS/MSD was not identified for this SDG. No qualifications are 
required. 

Field Duplicates 

No qualifications are required. 

Compound IdentificationKhantitation 

- No qualifications are required. 
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DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 4 

System Performance and Overall Assessment 

Overall performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates less than 10% of data required qualifications. 



!- GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SAMPLE ID 

65RB03 
SBLKAE9812B 

65SBO600 

65SB0602 
65SB0804 
65SBO800 

65SB0600 
65SB0602 
65SB0804 
65SBO800 

All samples 

SUMMARY OF DATA QUALIFICATIONS 

ANALYTE ID 

2,4-dinitrophenol 
4-nitrophenol 

DL 

+ 

Qr. SPECIFIC FINDINGS 

J 1 

hexachlorocyclo- + 
pentadiene 

4-nitrophenol 
anthracene 
di-n-octylphthalate 
indeno(l,2,3-cdjpyrene 
dibenzo(a,h)anthracene 
benzo(g,h,i)perylene 

J 2 

2,4-dinitrophenol + I- J/UJ 3 

“B” flagged TICS + R 4 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

--_ 
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DATA ASSESSMENT NARRATIVE 

General 

PESTICIDE/AROCLOR ANALYSIS 

The organic findings offered in this screening report assume that all analytical results 
are correct as reported and are based upon the examination of the reported holding 
times, GC instrument performance, initial and continuing calibrations, analyti.cal 
sequence, blank analysis results, surrogate recoveries, and MS/MSD results. All 
comments made within this report should be considered when examining the analytical 
results (Form Is). Please refer the specific findings found in each category to the 
Summary of Data &ratification table. 

SDG # 65RB03 

Times 

All extraction and analysis holding times were met based on extraction and analysis 
information in the data package and the chain of custody records. 

GC Instrument Performan= 

The resolution requirements were met on both columns in the sequence. The 
analytical sequence was acceptable. All 4,4’-DDT and endrin breakdowns were within 
QC limits. All surrogate retention times were within the established retention time 
windows (RTWs). All PEM standard RPDs were within the 25% QC limit. 

. 
lOaS 

The initial calibrations were not acceptable for the linearity of all compounds. Raw 
data was not reqzre_d:in this Level C data package. 

Specific Finding 

1. The initial calibration on instrument 589OK, 4/l 8195, exhibited a compound 
with a %RSD greater than 20%. All positive and non-detect results in the . 
following samples for the non-compliant compound noted below associated with 
the ICAL are qualified as estimated, JIUJ. 

All Samples 4,4’-DDD 



DATA ASSESSMENT NARRATIVE 
PESTICIDE/AROCLORS 

PAGE - 2 

All compounds in the calibration standards were within the laboratory reported 
Retention Time Windows (RTWs) for all columns. All continuing calibration standard 
associated with the reported samples exhibited relative percent differences, RPDs, 
within the QC limits. Raw data was not required in this Level C data package. No 
qualifications are required. 

Method Blanks 

The associated method blank did not exhibit contamination for target compounds. 

Instrument Blanks 

The instrument blanks were free of target compound contamination. 

0C Blanks 

The field rinseate blank analyzed in this SDG exhibited contamination for the 
compound 4,4’-DDT at 0.30 ,ug/L. This concentration corresponds to a soil 
contamination level of 10.0 ug/Kg. The samples exhibiting positive results for 4,4’- 
DDT were compared to the rinseate blank contamination level for qualifications. 

Specific Finding 

2. - centratron tion I evel 

4,4’-DDT 0.30pg/L ~1 10.0 yglKg 50 m/Kg 

U 

65SB0600 
65SB0602 

. . 
orrsrl/GPC Checks 

The GPC clean-up check standard exhibited acceptable recoveries for all compounds. 
The Florisil cartridge check exhibited acceptable spike recoveries for all compounds. 
Raw data was not required in the Level C data package. -._ 



DATA ASSESSMENT NARRATIVE 
PESTICIDE/AROCLORS 

PAGE - 3 

. 
Surroaate 

The surrogate recoveries were within QC limits in all the samples and blanks. No 
qualifications were required. 

. . . . . 
atrrx SprkeiMatrlx Spoke D~Q&x& 

There was no MS/MSD pair in this SDG. The LCS samples exhibited acceptable 
recoveries for spiked compounds. No qualifications were required. 

Field Duplicates 

There was no field duplicate pair in this SDG. 

. . . . . 
lyte ldentlficatlonlhant 

Positive result were reported in the samples. Identification and quantitation appear 
reasonable based on sample and standard review. Quantitation calculations were not 
verified because raw data is not a required deliverable for NEESA Level C QC. Results 
in one (I) sample exhibited column quantitation %Ds greater than 25%. 

Specific Finding 

3. Positive results reported with column quantitation %Ds greater than 25% but 
less than or equal to 100% are qualified as estimated, J. 

4. Positive results reported with column quantitation %Ds greater than 100% are 
qualified as presumptively present at an estimated concentration, NJ. 

Overall Assessment 

The overall quality of the data package is good. The reported results are accepted as 
reported by the laboratory with the noted qualifications based on the limited 
deliverables in a Level C data package. 



GLOSSARY OF DATA QUALIFIERS 

WALK-ICATlON NMX-S 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

THOD BLANK QUALIFICATION COD& 
_I- 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for tfie blank contaminant is greater than the 
sample CRQL and is greater than 1 OX the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPtE ANALYTE Rl QL SPEClFlC 

All 4,4’-DDD +/U J/UJ 1 

65SB0600 4,4’-DDT + u 2 

65SB0602 

All Ail P >25%, 
But < 100% 

+ J 3 

All All P > 100% + NJ 4 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL columri denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
Metais 

General 

-_ 

The inorganic findings offered in this screening report assumes that all analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MS/MSD results. A 
minimum of ten percent of all laboratory calculations are recalculated by the 
reviewer. All comments made within this report should be considered when 
examining the analytical results (Form Is). 

This data package consisted of results from CTO-312, SDG# N/A, the analysis of four 
(4) field soil samples and no Matrix Spike and Duplicate pair and one water QC sample 
for TAL Metals. Overall, the inorganic data quality was fair. All protocol requirements 
were followed with the exception of the following problems. 

Soecific QA/QC deficiency Findinqs are listed numerically in the following categories: 

Holdins Times 

The holding times were met as specified in Section 3 of the NEESA (20.2-047B) 
QA protocol. 

Calibration 

No deficiencies in this section. 

Preparation and Field Blank 

1. The calibration blanks exhibited contamination for the following elements. 

Beryllium 1.4 ug/l 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, “U”. 

2. The preparation blanks exhibited negative bias for the following elements. 

PBS 
Cobalt 
Iron 

-6.1 mg/kg 
-2.42 mgikg 

PBW 
Cobalt -42.7 ug/l 

All positive and non-detect results below ten times the negative bias will be 
qualified as estimated, “J” or “UJ”. 

. _. 
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Metals Data Assessment Narrative (continued - Page 21 

Interferences 

No significant interferences were observed. 

Soi ke Recovery 

No deficiencies in this section. 

Duolicate 

No deficiencies in this section. 

No deficiencies in this section. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

All soil samples 

SPECIFIC 
ANALYTE DL FINDING QL 

Be. + u 1 

All soil samples 
All water samples 

Co and Fe. 
co. 

+/U J/UJ 2 

DL - denotes laboratory qualifier/reported value 
+ denotes positive values 
U denotes non-detect values 

QL- denotes data validation qualifier 



JOB# 3374 & 3375 

Samole Identifications Analvtical Fractions 

BAKER ID QUANT ID 

73TB04 AFOI 77 
73RBO& y AFOI 78 
73SBOlOO AFOl73 
73SBOlOl AFOI 75 

Matrix 

WATER X 
WATER x x x x 
SOIL x x x x 
SOIL x x x x 

SAMPLES AND FRACTIONS REVIEWED 

Total Number of Samples (Water/Soil) 212 I/2 112, l/2 

Individual fractions were reviewed as follows: 

Primarv Secondarv 

VOA - Volatiles (CLP, OLMOI .8) 
SV - Semivolatiles (CLP, OLMOI .8) 
P/P - Pesticide/PCBs (CLP, OLMOI .8) 
TAL - Total Metals (CLP, ILM02.1) 

Dan Heil Gene Watson 
Dan Heil Gene Watson 
Jackie Cleveland Gene Watson 
Paul Humburg Jackie Cleveland 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GCjMS 
performance, tuning results, calibration results and internal standard areas. This report 
was prepared in compliance relative to the analytical and deliverable requirements 
specified in the U.S. EPA CLP, 3/90 SOW; the National Functional Guidelines for 
Organic Data Review, and NEESA Level C. All comments made within this report 
should be considered when examining the analytical results (Form l’s). 

SDG # SBOI; CASE # 3375 

Holding Tir:>es 

The holding times for all of the samples were not met per the Organic Functional 
Guidelines and the CLP SOW (fourteen (14) days from collection date). No 
qualifications are required. 

Tuning 

All of the BFB tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were not 
acceptable for all compound %RSDs and the average RRFs for ‘all of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 04/03/95, contained compounds with 
%RSDs greater than 30%. No qualifications are required, because no samples 
were analyzed following the calibration. 

acetone 
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DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds 
that were not within %D continuing calibration criteria. All RRFs were within 
calibration criteria. 

Specific Finding: - 

2. The continuing calibration, WS0421, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAF0412 
73RB05 

acetone 
I,1 -dichloroethane 
2-butanone 

3. The continuing calibration, WS0426, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAF1097 bromomethane 
73TB04 I, I -dichloroethane 

4. The continuing calibration, QS0420B, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAF0294 
73SBOlOO 
73SBOlOl 

chloromethane 
carbon tetrachloride 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 
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DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSlS 

PAGE - 3 

Method Blanks 

The method blanks that were analyzed exhibited contamination for methylene chloride, 
acetone, 2-butanone, 2-hexanone, 1 ,I ,2,2-tetrachloroethane and xylene. The method 
blank results will be compared to their associated samples. Refer to the glossary of 
data qualifiers for a list and definition of the method blank qualifiers: CRQL, U and No 
Action. 

Specific findings: 

5. The following samples have been qualified for method blank contamination. 
The qualifications are for all the method blanks. 

73SBO’lOl 2-butanone CRQL 

Trip Blanks 

The trip blank that was analyzed exhibited contamination for methylene chloride, 
acetone, 1,2-dichloroethane and toluene. The trip blank results will be compared to 
their associated samples. Refer to the glossary of data qualifiers for a list and 
definition of the method blank qualifiers: CRQL, U and No Action. 

Specific findings: 

6. The following samples have been qualified for blank contamination. The 
qualifications are for all the blanks. 

73SBOlOl methylene chloride CRQL 

Rinseate Blanks 

The rinseate blank that was analyzed exhibited contamination for methylene chloride 
acetone, 1,2-dichloroethane and 2-butanone. However, the contamination found in 
the samples was attributed to the associated method blank and/or trip blank. No 
qualifications are required. 

Field Blanks 

The associate field blank was not identified for this SDG. No qualifications are- 
required. --_ 
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VOLATILE ANAL I SI! 

PAGE - 4 

Surrogates 

All of the surrogate recoveries for the all blanks ar 
limits. No qualifications are required. 

Matrix Spike/Matrix Spike Duplicate (MWMSD) 

The associated MS/MSD was not identified for tl- 
required. 

Field Duplicate 

No qualifications are required. 

Compound IdentificationKIuantitation 

No qualifications -are required. ,---., 

System Performance and Overall Assessment 

The overall system performance was fair. The laborat 
problems. The data reviewer estimates that less thz 

. 
__:-. .: 
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/Fz GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u .= The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 
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SAMPLE ID 

VBLKAF0412 
73RB05 

VBLKAFI 097 
73TB04 

VBLKAF0294 
73SBOlOO 
73SBOlOl 

73SBOlOl 

73SBOlOl 

SUMMARY OF DATA QUALIFICATIONS 

ANAL-YTE ID DL 

acetone 
I,1 -dichloroethane 
2-butanone 

+ 

bromomethane + 
I,1 -dichloroethane 

chloromethane + 
carbon tetrachloride 

2-butanone + 

methylene chloride + 

QL SPECIFIC FINDINGS 

J 2 

J 3 

J 4 

CRQL 5 

CRQL 6 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

L 
‘_ 

-. 
. _-_ 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGAtilCS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GClMS 
performance, tuning results, calibration results and internal standard areas. This report 
was prepared in compliance relative to the analytical and deliverable requirements 
specified in the U.S. EPA CLP, 3/90 SOW; to the National Functional Guidelines for 
Organic Data Review, and NEESA Level C. All comments made within this report 
should be considered when examining the analytical results (Form l’s). 

SDG # SBOI; CASE # 3375 

Holding Times 

All extraction and analysis holding times for all samples were met for all samples per 
the SOW and National Functional Guidelines. No qualifications are required. 

Tuning 

All of the DFTPP tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were not 
acceptable for all compound %RSDs and the average RRFs for all of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 04/13/95, contained compounds with 
%RSDs greater than 30%. No qualifications are required, because no samples 
were analyzed following the calibration. 

pentachlorophenol 

L 008 
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SEMIVOLATILE ANALYSIS 
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Continuing Calibrations 

The continuing calibrations that were analyzed all of the criteria and non criteria 
compounds met requirements for RRFs and %Ds. No qualifications are requried. 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

Method Blanks 

The method blank that was analyzed exhibited contamination for di-n-butylphthalate, 
bis(2-ethylhexyl)phthalate and TICS. The method blank results will be compared to 
their associated samples. Refer to the glossary of data qualifiers for a list and 
definition of the method blank qualifiers: CRQL, U and No Action. 

Specific Finding: 

1. The samples listed below have been qualified for method blank contamination. 
The qualification are for all method blanks. 

73SBOlOO di-n-butylphthalate CRQL 

2. Reject all TICS flagged with the laboratory qualifier “B”, due to method blank 
contamination. 

Rinseate Blanks 

The rinseate blank that was analyzed did not exhibited any contamination. No 
qualifications are required. 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 
required. 
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Surrogates 

Surrogate recoveries for all samples and blanks met QA/QC criteria. No qualifications 
are required. 

Matrix Spike/Matrix Spike Duplicate 

The associated MWMSD was not identified for this SDG. No qualifications are 
required. 

Field Duplicates 

No qualifications are required. 

Compound IdentificatiorWuantitation 

No qualifications are required. 

System Performance and Overall Assessment 

Overall performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates less than 10% of data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

U = The sample result for the blank contam’inant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified ‘as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 1 OX the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SAMPLE ID 

73SBO100 

All samples 

SUMMARY OF DATA QUALIFICATIONS 

ANALYTE ID DL a SPECIFIC FINDINGS 

di-n-butylphthalate + CRQL 1 

“B” flagged TICS + R 2 

+ DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

o-l-2 



DATA ASSESSMENT NARRATIVE 

General 

PESTICIDE/AROCLOR ANALYSIS 

The organic findings offered in this screening report assume that all analytical results 
are correct as reported and are based upon the examination of the reported holding 
times, GC instrument performance, initial and continuing calibrations, analytical 
sequence, blank analysis results, surrogate recoveries, and MS/MSD results. All 
comments made within this report should be considered when examining the analytical 
results (Form Is). Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # SBOIOO 

J-loldina Times 

All extraction and analysis holding times were met based on extraction and analysis 
information in the data package and the chain of custody records. 

GC Instrumt Perf- 
_- 

The resolution requirements were met on both columns in the sequence. The 
analytical sequence was acceptable. All 4,4’-DDT and endrin breakdowns were within 
QC limits. All surrogate retention times were within the established retention time 
windows (RTWs). All PEM standard RPDs were within the 25% QC limit. 

. . 
am 

The initial calibrations were acceptable for the linearity of all compounds. Raw data 
was not required in this Level C data package. No qualifications were required. 

. . . . 
Contrn~ Calr&3ttons 

All compounds in the calibration standards were within the laboratory reported 
Retention Time Windows (RTWs) for all columns. All continuing calibration standard 
associated with the reported samples exhibited relative percent differences, RPDs, 
within the QC limits. Raw data was not required in this Level C data package. No 
qualifications are required. 

Method Blanks 

The associated method blank did not exhibit contamination for‘target compounds., 
-._ 

- 
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The instrument blanks were free of target compound contamination. 

QC Blanks 

The field rinseate blank analyzed in this SDG did not exhibit contamination for target 
compounds. 

. . 
orrsrl/GPC Checks 

The GPC clean-up check standard exhibited acceptable recoveries for all compounds. 
The Florisil cartridge check exhibited acceptable spike recoveries for all compounds. 
Raw data was not required in the Level C data package. 

. 
Surroaate Recoveries 

The surrogate recoveries were within QC limits in all the samples and blanks. No 
qualifications were required. 

. . . . . 
rrx Sprke/Matsrx Spoke DU&SX& 

There was no MS/MSD pair in this SDG. The LCS samples exhibited acceptable 
recoveries for spiked compounds. No qualifications were required. 

. . leld Duplrcates 

There was no field duplicate pair in this SDG. 

. . . . . 
Analyte ldentlfIcatlonQmUt&mn 

Positive result were reported in the samples. Identification and quantitation appear 
reasonable based on sample and standard review. Quantitation calculations were not 
verified because raw data is not a required deliverable for NEESA Level C QC. 

Overall Assessmen.t 

The overall quality of the data package is good. The reported results are accepted as . 
reported by the laboratory with the noted qualifications based on the--limited 
deliverables in a Level C data package. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

MFTHOD BI ANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

.- 

U = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 1 OX the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 

, 
_  ̂

__- 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ANALYTE lx QL SPEClFlC 

NO QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
Metals 

General 

The inorganic findings offered in this screening report assumes that all analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MS/MSD results. A 
minimum of ten percent of all laboratory calculations are recalculated by the 
reviewer. All comments made within this report should be considered when 
examining the analytical results (Form Is). 

This data package consisted of results from CTO-312, SDG# SBOIOO, the analysis of 
two (2) field soil samples and no Matrix Spike and Duplicate pair and one water QC 
sample for TAL Metals. Overall, the inorganic data quality was fair. All protocol 
requirements were followed with the exception of the following problems. 

Specific QA/QC deficiency Findings are listed numerically in the following categories: 

Holdino Times 

The holding times were met as specified in Section 3 of the NEESA (20.2-047B) 
QA protocol. 

Calibration 

No deficiencies in this section. 

Pregaration and Field Blank 

1. The preparation blanks exhibited contamination for the following elements. 

Zinc 7.52’ ug/l 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, “U”. 

Interferences 

No significant interferences were observed. 

SGke Recovery 

No deficiencies in this section. 



Metals Data Assessment Narrative (continued - Page 2) 

Duolicate 

No deficiencies in this section. 

m 

No deficiencies in this section. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE 
SPECIFIC 

DL FINDING QL 

All water samples Zn. + u 1 

DL - denotes laboratory qualifier/reported value 
+ denotes positive values 
U denotes non-detect values 

QL - denotes data validation qualifier 

’ 

_c., 

--- 

c 018 



JOB# 3557 8t 3558 

SAMPLES AND FRACTIONS REVIEWED 

Samoie Identifications Analvtical Fractions 

BAKER ID QUANT ID 

65TPOl 
65TP02 
65TP04 
65TP05 
65TP06 
65TP07 
65MWOlAOl MD 
65MWOlAOl MS 
65MWOlAOl D 
65MWOlAOl 
65DWOlOl 
65MWOl AFOI MD 
65MWOlAFOl MS 
65MWOl AFDD 
65-MWOI AF-01 

AF2841 
AF2843 
AF2845 
AF2847 
AF2849 
AF2851 
AF2853MD 
AF2857MS 
AF2861 
AF2865 
AF2869 
AF2873MD 
kF2874MS 
AF2875 
AF2876 

Matrix 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

m VOA TAL P/P 

x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 

X 
X 
X 
X 

Total Number of Samples (Water/Soil) 5/6 5/6 5/6 9/6 

MS - Matrix Spike MD - Matrix Spike Duplicate/Matrix Duplicate 

Individual fractions were reviewed as follows: 

Primarv 

VOA - Volatiles (CLP, OLMOI .8) 
SV - Semivolatiles (CLP, OLMOI .8) 
P/P - Pesticides/PCB’s (CLP, OLMOI .8) 
TAL - Total Metals (CLP, lLM02. I) 

Dan Heil 
Dan Heil 
Jackie Cleveland 
Paul Humburg 

Secondarv 

Gene Watson 
Gene Watson 
Gene Watson 
Jackie Cleveland 



DATA ASSESSlVjENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This report 
was prepared in compliance relative to the analytical and deliverable requirements 
specified in the U.S. EPA CLP, 3/90 SOW; the National Functional Guidelines for 
Organic Data Review, and NEESA Level E. All comments made within this report 
should be considered when examining the analytical results (Form l’s). 

SDG # 65DWOl; CASE # 3558 

Holding Times 

The holding times for all of the samples were not met per the Organic Functional 
Guidelines and the CLP SOW (fourteen (14) days from collection date). No 
qualifications are required. 

Tuning 

All of the BFB tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were not 
acceptable for all compound %RSDs and the average RRFs for all of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 05/05/95, contained compounds with 
%RSDs greater than 30%. No qualifications are required because, no samples 
were analyzed foltowing the calibration. 

chloroethane 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds 
that were not within %D continuing calibration criteria. All RRFs were within 
calibration criteria. 

Specific Finding: 

2. The continuing calibration, WSO517, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAF4632 
65TPOl 
65TP02 
65TP04 
65TP05 
65TP06 
65TP07 

acetone 
carbon disulfide 
2-butanone 
4-methyl-Z-pentanone 
2-hexanone 

3. The continuing calibration, QS0522, contained compounds with %Ds greater 
than 50%, but less than 90%. For the samples and non-compliant compounds 
-listed below, qualify all positive results as estimated (J), and aLI non detects as 
estimated (UJ). 

VBLKAF4684 
65DWOlOl 
65MWOl A01 
65MWOlAOl D 
65MWOl A01 MS 
65MWOl A01 MSD 

chloroethane 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

- 
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VOLATILE ANALYSIS 
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Method Blanks 

The method blanks that were analyzed exhibited contamination for methylene chloride, 
acetone, 1,2-dichloroethane, 2-butanone, 2-hexanone, 1 ,I ,2,2-tetrachloroethane and 
xylene. The method blank results will be compared to their associated samples. Refer 
to the glossary of data qualifiers for a list and definition of the method blank qualifiers: 
CRQL, U and No Action. 

Specific findings: 

4. The following samples have been qualified for method blank contamination. 
The qualifications are for all the method blanks. 

65DWOlOl 
65MWOlAOl 
65MWOlAOl D 
65MWOl A01 MS 
65MWOl A01 MSD 

methylene chloride CRQL 

65DWOlOl 
65MWOl A01 
65MWOl A01 MSD 

acetone CRQL 

65MWOlAOl 
65MWOlAOl D 
65MWOlAOlMS 
65MWOlAOIMSD 

2-butanone CRQL 

65TP04 
65TP06 

xylene CRQL 

65TP02 
65TP06 

1,2-dichloroethane CRQL 

Trip Blanks 

The associated trip blank was not identified for this SDG. No qualifications are 
required. 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 
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Rinseate Blanks 

The associated rinseate blank was not identified for this SDG. No qualifications.are 
required. 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

All of the surrogate recoveries for the all blanks and samples were within QA/QC 
limits. No qualifications are required. 

Matrix Spike/Matrix Spike Duplicate (MWMSD) ,_ .̂ 

All spike and RPD recoveries were within advisory limit for MS/MSD, 65MWO’l AOI. 
No qualifications are required. 

Field Duplicate 

No qualifications are required. 

Compound IdentificationfQuantitation 

No qualifications are required. 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large 
problems. The data reviewer estimates that less than 5% of the data is qualified. 

_-- 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID 

VBLKAF4632 
65TPOl 
65TP02 
65TP04 
65TP05 
65TP06 
65TP07 

acetone 
carbon disulfide 
2-butanone 
4-methyl-2-pentanone 
2-hexanone 

VBLKAF4684 
65DWOlOl 
65MWOlAOl 
65MWOlAOl D 
65MWOl A01 MS 
65MWOlAOl MSD 

chloroethane 

65DWOlOl 
65MWOl A01 
65MWOl A01 D 
65MWOl A01 MS 
65MWOl A01 MSD 

methylene chloride 

65DWOlOl 
65MWOl A01 
65MWOl A01 MSD 

acetone 

65MWOlAOl 
65MWOl A01 D 
65MWOl A01 MS 
65MWOl A01 MSD 

2-butanone 

65TP04 
65TP06 

xylene 

65TP02 
65TP06 

1,2-dichloroethane 

DL 

+ 

+ I- 

+ 

+ 

+ 

+ 

+ 

QL SPECIFIC FINDINGS 

J 2 

J/UJ 3 

.CRQL 4 

_-. 

CRQL 4 

CRQL 4 

CRQL 4 

CRQL 4 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

-. - 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GUMS 
performance, tuning results, calibration results and internal standard areas. This report 
was prepared in compliance relative to the analytical and deliverable requirements 
specified in the U.S. EPA CLP, 3/90 SOW; to the National Functional Guidelines for 
Organic Data Review, and NEESA Level E. All comments made within this report 
should be considered when examining the analytical results (Form l’s). 

SDG # 65DWOl; CASE # 3558 

Holding Times 

All extraction and analysis holding times for all samples were met for all samples per 
the SOW and National Functional Guidelines. No qualifications are required. 

Tuning 

All of the DFTPP tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial- Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were not 
acceptable for all compound %RSDs and the average RRFs for all of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 05/22/95, contained compounds with 
%RSDs greater than 30%. No qualifications are required, because no samples 
were analyzed following the calibration. 

hexachlorocyclopentadiene 
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SEMIVOLATILE ANALYSIS 
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Continuing Calibrations 

The continuing calibrations that were analyzed all of the criteria and non criteria 
compounds met requirements for RRFs. Qualifications are required for compounds 
with non compliant %Ds. 

Specific Findings: 

2. The continuing calibration, BCC05262, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

SBLKAF3171 B 
65MWOlAOl D 
65MWOlAOl MS 
65MWOlAOlMSDD 
65MWOlAOl 
SBLKAF3740B 
65TPOl 
65TP02 
65TP04 
65TP05 
65TP06 
65TP07 ’ 

hexachlorocyclopentadiene 
4,6-dinitro-2-methylphenol 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ANALYSIS 
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Continuing Calibrations (continued) 

Specific Finding; 

3. The continuing calibration, BCC05262, contained compounds with %Ds greater 
than 50% D but less than 90% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J), and all non 
detects as estimated (UJ). 

SBLKAF3171 B 
65MWOl A01 D 
65MWOl A01 MS 
65MWOl A01 MSDD 
65MWOl A01 
SBLKAF3740B 
65TPOl 
65TP02 
65TP04 
65TP05 
65TP06 
65TP07 

2,4-dinitrophenol 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

Method Blanks 

The method blank that was analyzed exhibited contamination for TICS. The method 
blank results will be compared to their associated samples. Refer to the glossary of 
data qualifiers for a list and definition of the method blank qualifiers: CRQL, U and No 
Action. 

Specific Finding: 

4. Reject all results for the “B” flagged TICS due to method blank contamination. 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ANALYSIS 
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Rinseate Blanks 

The associated rinseate blank was not identified for this SDG. No qualifications. are 
required. 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

Surrogate recoveries for all samples and blanks met QAlQC criteria. No qualifications 
are required. 

Matrix Spike /-- 

All spike recoveries were not within advisory limits the MS/MSD 65MWOl AOI. The 
MS sample exhibited a high recovery for 4-nitrophenol. No qualifications are required. 

Field Duplicates 

No qualifications are required. 

Compound IdentificationKhantitation 

No qualifications are required. 

System Performance and Overall Assessment 

Overall performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates less than 10% of data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



_- 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID DL Ot SPECIFIC FINDINGS 

SBLKAF3171 B hexachlorocyclo- + J 2 
pentadiene 

65MWOl A01 D 4,6-dinitro-2-methylphenol 
65MWOl A01 MS 
65MWOlAOl MSDD 
65MWOl A01 
SBLKAF3740B 
65TPOl 
65TP02 
65TP04 
65TP05 
65TP06 
65TP07 

SBLKAF317’l B 2,4-dinitrophenol +/- J/UJ 3 
65MWOlAOl ci 
65MWOl A01 MS 
65MWOlAO’l MSDD 
65MWOl A01 
SBLKAF3740B 
65TPOl 
65TP02 .,. 

65TP04 
65TP05 
65TP06 
65TP07 

All samples “B” flagged TICS + R 4 

+ DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm- 

.- 
- 

+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 

PESTICIDE/AROCLOR ANALYSIS 

The organic findings offered in this screening report assume that all analytical results 
are correct as reported and are based upon the examination of the reported holding 
times, GC instrument performance, initial and continuing calibrations, analytical 
sequence, blank analysis results, surrogate recoveries, and MS/MSD results. All 
comments made within this report should be considered when examining the 
analytical results (Form Is). Please refer the specific findings found in each category 
to the Summary of Data Qualification table. 

SDG # 65DWOl 

Holdina Times 

All extraction and analysis holding times were met based on extraction and analysis 
information in the data package and the chain of custody records. 

,- GC Instrument Performance 

The resolution requirements were met on both columns in the sequence. The 
analytical sequence was acceptable. All 4,4’-DDT and endrin breakdowns were 
within QC limits. All surrogate retention times were within the established retention 
time windows (RTWs). All PEM standard RPDs were within the 25% QC limit. 

Initial Calibrations 

The initial calibrations were not acceptable for the linearity of all compounds. Raw 
data was not required in this Level C data package. 

Specific Findings 

1. The initial calibration on instrument 589OL, 5/30/95, exhibited compounds 
with %RSDs greater than 20%. All positive and non-detect results in the 

following samples for the non-compliant compounds noted below associated 
with the ICAL are qualified as estimated, J/UJ. 

65TPOl 
65TP02 
65TP04 
65TP05 
65TP06 

65TP07 
65TP04DL 
65TP05DL 
65TP07DL 
65DWOlOl 

Methoxychlor 
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Continuina Calibrations 

All compounds in the calibration standards were within the laboratory reported 
Retention Time Windows (RTWs) for all columns. All continuing calibration standard 
associated with the reported samples exhibited relative percent differences, RPDs, 
within the QC limits. Raw data was not required in this Level C data package. No 
qualifications are required. 

Method Blanks 

The associated method blanks did not exhibit contamination for target compounds. 

Instrument Blanks 

The instrument blanks were free of target compound contamination. 

OC Blanks 

There were no QC blanks in this SDG. 

Florisil/GPC Checks 

The GPC clean-up check standard exhibited acceptable spike recoveries for all 
compounds. The Florisil cartridge check exhibited acceptable spike recoveries for all 
compounds. Raw data was not required in the Level C data package. 

Surroaate Recoveries 

Two samples exhibited non-compliant DCB recoveries. 

Specific Finding 

2. The positive and non-detect results for the following samples are qualified as 
estimated, J/UJ, due to DCB recoveries below the QC limits. 

65OWOlOl 
65MWO’lAOl 
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JVlatrix Wke/Matrix Sbke DuelicaQ 

The MS/MSD pair of sample 65MWOlAOl exhibited acceptable recoveries for all 
compounds. The LCS sample exhibited acceptable recoveries for spiked compounds. 
No qualifications were required. 

Field Duolicates 

The field duplicate pair of sample 65MWOlAOl did not exhibit positive results for 
target compounds. No qualifications were required. 

Analyte IdentificationlQuantitation 

Positive results were reported in the samples. Identification and quantitation appear 
reasonable based on sample and standard review. Quantitation calculations were not 
verified because raw data is not a required deliverable for NEESA Level C QC. 
Sample data chromatograms were not provided although they are required with a 
NEESA Level C data package. Dilutions were required for some samples. Some 
reported positive results exhibited column quantitation %Ds greater than 25%. 

Specific Findings 

3. For the following samples reject the Z flagged compounds and replace them 
with the D flagged compounds from the dilution analysis of the sample. For 
the DL samples reject all other compounds. 

65TP04 
65TP05 
65TP07 

4. Positive results exhibited column quantitation %Ds greater than 25% but less 
than or equal to 100% are qualified as estimated, J. 

5. Positive results exhibited column quantitation %Ds greater than 100% are 
qualified as presumptively present at an estimated concentration, NJ. 



- 

DATA ASSESSMENT NARRATIVE 
PESTICIDE/AROCLORS 

Overall Assessment 
PAGE - 4 

The overall quality of the data package is good. The reported results are accepted 
as reported by the laboratory with the noted qualifications based on the limited 
deliverables in a Level C data package. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence.of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 1 OX the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific Findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID DL c& SPECIFIC FINDINGS 

65TPOl 
65TP07 
65TP02 
65TP04DL 
65TP04 
65TP05DL 
65TP05 
65TP07DL 
65TPO6 
65DWOlOl 

Methoxychlor +/U J/UJ I 

651)WO’lOl ALL +/U JIUJ 2 
65MWOlAOl 

65TP04 
65TP05 
65TP07 

All 2 flagged + R 3 -. 

All AH P >25% 
But I 100% 

+ J 4 

All P >lOO% + NJ 5 

i DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
-I- in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
Metals 

General 

The inorganic findings offered in this screening report assumes that all analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MWMSD results. A 
minimum of ten percent of all laboratory calculations are recalculated by the 
reviewer. All comments made within this report should be considered when 
examining the analytical results (Form Is). 

This data package consisted of results from Lejuene, SDG# N/A, the analysis of 
five (5) field water samples and two Matrix Spike and Duplicate pairs and six (6) field 
soil samples and no Matrix Spike and Duplicate pair for TAL Metals. Overall, the 
inorganic data quality was fair. All protocol requirements were followed with the 
exception of the following problems. 

Specific QA/QC deficiency Findinqs are listed numerically in the following categories: 

Holdina Times 

,- 
The holding times were met as specified in Section 3 of the NEESA (20.2-047B) 
QA protocol. 

Calibration 

No deficiencies in this section. 

Preparation and Field Blank 

No deficiencies in this section. 

Interferences 

No significant interferences were observed. 

Spike Recoverv 

No deficiencies in this section. 

Dwlicate 

No deficiencies in this section. 



Metals Data Assessment Narrative (continued - Page 2) 

No deficiencies in this section. 

Serial Dilution 

No deficiencies in this section. 

_- 



SUMMARYOFDATAQUALIFICATIONS 

SAMPLE ID ANALYTE 
SPECIFIC 

DL QL FINDING 

Data stands as reported without qualification. 

DL- denotes laboratory qualifier/reported value 
+ denotes positive values 
U denotes non-detect vaiues 

QL - denotes data validation qualifier 



JOB# 3565 

SAMPLES AND FRACTIONS REVIEWED 

Sample Identifications Analvtical Fractions 

BAKER ID QUANT ID Matrix w VOA P/P TAL 

65MW07A-01 AF3027 WATER x x x x 
65DW02-01 AF3031 WATER x x x x 
65MW05A-01 AF3044 WATER x x x x 
65MW02A-01 AF3048 WATER x x x x 
65MW03-01 AF3052 WATER x x x x 
65MW06A-01 AF3056 WATER x x x x 

Total Number of Samples (Water/Soil) 6/O 6/O 6/O 6/O 

Individual fractions were reviewed as follows: 

Primary Secondarv 

VOA - Volatiles (CLP, OLMOl.8) 
SV - Semivolatiles (CLP, OLMOI .8) 
P/P - PesticideslPCB’s (CLP, OLMOI .8) 
TAL - Total Metals (CLP, ILM02.1) 

Dan Heil Gene Watson 
Dan Heil Gene Watson 
Jackie Cleveland Gene Watson 
Paul Humburg Jackie Cleveland 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This 

‘report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the US. EPA CLP, 3/90 SOW; the National Functional 
Guidelines for Organic Data Review, and NEESA Level C. All comments made within 
this report should be considered when examining the analytical results (Form I’s). 

SDG # 65DW02; CASE # 3565 

Holding Times 

The holding times for all of the samples were not met per the Organic Functional 
Guidelines and the CLP SOW (fourteen (14) days from collection date). No 
qualifications are required. 

Tuning 

All of the BFB tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations that were analyzed by-the laboratory for these samples were 
not acceptable for all compound %RSDs and the average RRFs for ail of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 05/05/95, contained compounds with 
%RSDs greater than 30%. No qualifications are required because, no samples 
were analyzed following the calibration. 

chloroethane 

002 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds 
that were not within %D continuing calibration criteria. All RRFs were within 
calibration criteria. 

Specific Finding: 

2. The continuing calibration, QS0522, contained compounds with %Ds greater 
than 50%, but less than 90%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J) and all non detects as 
estimated (UJ). 

VBLKAF4684 
65MW06AOl 
65MWOZAO’l 
65MW05AOl 
65DW0201 
65MW07AOl 

chloroethane 

3. The continuing calibration, QS0523, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated 1J). 

VBLKAF4675 
65MW0301 

bromomethane 

4. The continuing calibration, QS0523, contained compounds with %Ds greater 
than 50%, but less than 90%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J) and ail non detects as 
estimated (UJ). 

VBLKAF4675 
65MW0301 

chloroethane 

Internal Standards 
,- 

All internal standard EICP areas met the internal standard EICP area QA/QC-criteria. 
No qualifications are required. 
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DATA ASSEqSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 3 

Method Blanks 

The method blanks that were analyzed exhibited contamination for methylene 
chloride, acetone, 2-butanone, 2-hexanone, 1 ,I ,2,2-tetrachloroethane, xylenes (total) 
and TICS. The method blank results will be compared to their associated samples. 
Refer to the glossary of data qualifiers for a list and definition of the method blank 
qualifiers: CRQL, U and No Action. 

Specific findings: 

5. The following samples have been qualified for method blank contamination. 
The qualifications are for all the method blanks. 

65DW0201 
65MW02AOl 
65MW05AO’l 
65MW06AOl 
65MW07AOl 
65MW0301 

methylene chloride .CRQL 

65DW0201 
65MW02AOl 
65MW05AOl 
65MW06AOl 
65MW07AOl 
65MW0301 

acetone CRQL 

65MW05AOl 
65MW06AOl 
65MW0301 

2-butanone CRQL 

6. Reject all “B” flagged TICS due to method blank contamination. 

Trip Blanks 

The trip blank that was analyzed exhibited contamination for methylene chloride, 
acetone, 1,2-dichloroethane and toluene. The rinseate blank results will be compared 
to their associated samples. Refer to the glossary of data qualifiers for a-list and 
definition of the method blank qualifiers: CRQL, U and No Action. 

004 
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DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 4 

Trip Blanks (continued) 

Specific findings: 

7. The following samples have been qualified for blank contamination. The 
qualifications are for all the blanks. 

65DW0201 
65MW0301 
65MW05AOl 
65MW06AOl 
65MW07AOl 

1,2-dichloroethane CRQL 

Rinseate Blanks 
_- 

The rinseate blanks that were analyzed exhibited contamination for methylene 
chloride, acetone, 2-butanone and 1,2-dichloroethane. However, the contamination 
was attributed to the associated method blank and trip blank. No qualifications are 
required. 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

All of the surrogate recoveries for the all blanks and samples were within QA/QC 
limits. No qualifications are required. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The associated MS/MSD was not identified for this SDG. No qualifications are 
required. 



,- 

DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 5 

Field Duplicate 

No qualifications are required. 

Compound Identification/Quantitation 

No qualifications are required. 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large 

problems. The data reviewer estimates that less than 5% of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES _-- 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the ‘conclusions found 
in the data validation process that resulted in the qualification of the data. 
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SAMPLE ID 

VBLKAF4684 
65MW06AOl 
65MW02AOl 
65MW05AOl 
65DW0201 
65MW07AOl 

VBLKAF4675 
65MW0301 

VBLKAF4675 
65MW0301 

65DW0201 
65MW02AOl 
65MW05AOl 
65MW06AOl 
65MW07AOl 
65MW0301 

65DW0201 
65MW02AOl 
65MW.05AOl 
65MW06AOl 
65MW07AOl 
65MW0301 

65MW05AOl 
65MW06AOl 
65MW0301 

SUMMARY OF DATA QUALIFICATIONS 

ANALYTE ID !!a Q!s SPECIFIC FINDINGS 

chloroethane +/- J/UJ 2 

bromomethane + J 3 

chloroethane +/- J/UJ 4 

methylene chloride + CRQL 5 

acetone + CRQL 5 

2-butanone + CRQL 5 

All samples “B” flagged TICS + R 6 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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SUMMARY OF DATA QUALIFICATIONS 

Page - 2 

SAMPLE ID ANALYTE ID DL QL SPECIFIC FINDINGS 

65DW020-I 
65MW0301 
65MW05AOl 
65MW06AOl 
65MW07AOI 

1,2-dichloroethane + CRQL 7 

+ DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
-i- in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This 
report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the U.S. EPA CLP, 3/90 SOW; to the National Functional 
Guidelines for Organic Data Review, and NEESA Level C. All comments made within 
this report should be considered when examining the analytical results (Form l’s). 

SDG # 65DW02; CASE # 3565 

Holding Times 

All extraction and analysis holding times for all samples were met for all samples per 
the SOW and National Functional Guidelines. No qualifications are required. 

Tuning 

All of the DFTPP tunes in the initial and continuing calibrations met the percent 
relative abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibration that was analyzed by the laboratory for these samples was 
acceptable for all compound %RSDs and the average RRFs. No qualifications are 
required. 

Continuing Calibrations 

The continuing calibrations that were analyzed all of the criteria and non criteria 
compounds met requirements for RRFs. Qualifications are required for compounds 
with non compliant %Ds. 



.DATA ASSESSMENT NARRATIVE 

SEMIVOLATiLE ANALYSIS 

PAGE - 2 

Continuing Calibrations (continued) 

Specific Findings: 

1. The continuing calibration, BCCOGIO, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

65MW07AOl 
65DW0201 
65MW05AOl 

4-nitrophenol 
di-n-octylphthalate 

2. The continuing calibration, BCCOGIO, contained compounds with %Ds greater 
than 50% D but less than 90% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J) and all non 
detects as estimated (UJ). 

65MW07AOl 
65DW0201 
65MW05AOl 

carbazole 

3. The continuing calibration, BCCOGI 1, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

65MW02AOl - 
65MW0301 
65MW06AOl 

n-nitrosodi-n-propylamine 
2,4-dinitrophenol 
4-nitrophenol 
4-nitroaniline 
di-n-octylphthalate 

4. The continuing calibration, BCCOGI 1, contained compounds with %Ds greater 
than 50% D but less than 90% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J) and all non 
detects as estimated (UJ). 

65MW02AOl 
65MW0301 
65MW06AO.i 

carbazole 



DATA ASSESSMENT NARRATlVE 

SEMIVOLATILE ANALYSIS 

PAGE - 3 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

Method Blanks 

The method blank that was analyzed exhibited contamination for bis(Z- 
ethylhexyl)phthalate, di-n-butylphthalate, butylbenzylphthalate and TICS. The method 
blank results will be compared to their associated samples. Refer to the glossary of 
data qualifiers for a list and definition of the method blank qualifiers: CRQL, U and No 
Action. 

Specific Finding: 

5. The samples listed below have been qualified for method blank contamination. 
The qualification are for all method blanks. 

65DW0201 
65MW0301 
65MW07AOl 

bis(2-ethylhexyl) 
phthalate 

CRQL 

65DW0201 
65MW0301 
65MW07AOl 

di-n-butylphthalate CRQL 

6. Reject all results for the “6” flagged TICS due to method blank contamination. 

Rinseate Blanks 

The rinseate blanks that were analyzed exhibited contamination for di-n- 
butylphthalate, butylbenzylphthalate and bis(2-ethylhexyl)phthalate. However, the 
contaminations was attributed to the associated method blanks. No qualifications 
are required. 

Field Blanks _ 

The associated field blank was not identified for this SD,G. No qualifications are 
required. 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 4 

Surrogates 

Surrogate recoveries for all samples and blanks met CIA/W criteria. No qualifications 
are required. 

Matrix Spike 

The associated MS/MSD was not identified for this SDG. No qualifications are 
required. 

Field Duplicates 

No qualifications are required. 

Compound Identification/Quantitation -.. 

No qualifications are requi,red. 

System Performance and Overall Assessment 

Overall performance was fair. The laboratory did not encounter any large problems. 
The. data reviewer estimates less than 10% of data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than I OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 
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SAMPLE ID 

65MW07AOl 
65DW0201 
65MW05AOl 

65MW07AOl 
65DW0201 
65MW05AOl 

65MW02AOl 

65MW0301 
65MW06AO’l 

65MW02AOl 
65MW0301 
65MW06AOl 

65DW0201 
65MW0301 
65MW07AOl 

65DW0201 
65MW0301 
65MW07A01 

All samples 

*. 

SUMMARY OF DATA QUALlFlCATtONS 

ANALYTE ID 

4-nitrophenol 
di-n-octylphthalate 

carbazole 

n-nitrosodi-n- 
propylamine 

2,4-dinitrophenol 
4-nitrophenol 
4-nitroaniline 
di-n-octylphthalate 

carbazole 

bisf2-ethylhexyl) 
phthalate 

di-n-butylphthalate 

“6” flagged TICS 

!A QL SPECIFIC FiNDiNGS 

+ J 1 

+/- J/UJ 2 

+ J 3 

+ l- JIUJ 4 

4 CRQL 5 

+ CRQL 5 

+ R 6 

* Dt denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ k-r the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 
PESTICIDE/AROCLOR ANALYSIS 

The organic findings offered in this screening report assume that all analytical results 
are correct as reported and are based upon the examination of the reported holding 
times, GC instrument performance, initial and continuing calibrations, analytical 
sequence, blank analysis results, surrogate recoveries, and MS/MS0 results. All 
comments made within this report should be considered when examining the analytical 
results (Form Is). Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # DW0201 

. 
ng Trmes 

All extraction and analysis holding times were met based on extraction and analysis 
information in the data package and the chain of custody records. 

GC Instrument Per- 

The resolution requirements were met on both columns in the sequence. The 
analytical sequence was acceptable. All 4,4’-DDT and endrin breakdowns were within 
QC limits. All surrogate retention times were within the established retention time 
windows (RTWs). All PEM standard RPDs were within the 25% QC limit. 

The initial calibrations, were not acceptable for the linearity of all compounds. Raw 
data was not required in this Level C data package. 

1. The initial calibration on instrument 5890K, 5/23/95, exhibited compounds with 
%RSDs greater than 20%. All positive and non-detect results in the following 
samples for the non-compliant compounds noted below associated with the 
ICAL are qualified as estimated, JNJ, 

All Samples , I5-BHC 
Methoxychlor 
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DATA ASSESSMENT NARRATIVE 
PESTICIDE/AROCLORS 

PAGE - 2 

. . . . 
Con- 

All compounds in the calibration standards were within the laboratory reported 
Retention Time Windows (RTWs) for all columns. All continuing calibration standard 

associated with the reported samples exhibited relative percent differences, RPDs, 
within the QC limits. Raw data was not required in this Level C data package. No 
qualifications are required. 

Method Bkmks 

The associated method blanks did not exhibit contamination for target compounds. 

hstrumnt Blanks 1 

The instrument blanks were free of target compound contamination. 

QC Blanks 
.- 

There were no QC blanks in this SDG. 

. . 
orwl/GPC Checks 

The GPC clean-up check standard exhibited acceptable spike recoveries for all 
compounds. The Florisil cartridge check exhibited acceptable spike recoveries for all 
compounds. Raw data was not required in the Level C data package. 

Three (3) field samples exhibited non-compliant DCB recoveries. 

Specific Finding 

2. The positive and non-detect results for the following samples are qualified as 
estimated, J/UJ, due to DCB recoveries below the QC limits. 

.d ‘̂ 

65DW0201 
65MWOZAOl 

-. 
65MW06AOl 

017 



DATA ASSESSMENT NARRATIVE 
PESTICIDE/AROCLORS 
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. . . . 
rke/M&.rrx Spike Dm 

There was no MS/MSD pair in this SDG. The LCS sample exhibited acceptable 
recoveries for spiked compounds. No qualifications were required. 

. 
retd Dm 

There was no field duplicate pair in this SDG. 

. . . . . 
Analyte IdentrfrcatmlQumt~taium 

No positive results were reported in the samples. Identification and quantitation 
appear reasonable based on sample and standard review. Quantitation calculations 
were not verified because raw data is not a required deliverable for NEESA Level C QC. 
Sample data chromatograms were not provided although they are required with a 
NEESA Level C data package. 

fWerall Assessment 

The overall quality of the data package is good. The reported results are accepted as 
reported by the laboratory with the noted qualifications based on the limited 
deliverables in a Level C data package. 



GLOSSARY OF DATA QUALIFIERS 

FICATION CODFS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

PEYAction = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 1 OX the method blank value. 
The sample result for the b,lank contaminant is not qualified with 
any blank qualifiers. 

The specific Findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 

,-. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ANALYTE Dl QL SPEClFlC 

All Samples G-BHC 
Methoxychlor 

-I-/U J/UJ I 

65DWO201 ALL +/U J/UJ 2 
65MW02AOl 
65MW06AO.l 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

020 
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DATA ASSESSMENT NARRATIVE 
Metals 

General 

The inorganic findings offered in this screening report assumes that all analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MS/MSD results. A 
minimum of ten percent of all laboratory calculations are recalculated by the 
reviewer. All comments made within this report should be considered when 
examining the analytical results (Form Is). 

This data package consisted of results from Lejuene, SDG# N/A, the analysis of six 
(6) field water samples and no Matrix Spike and Duplicate pairs for TAL Metals. 
Overall, the inorganic data quality was fair. All protocol requirements were followed 
with the exception of the following problems. 

Soecific QA/QC deficiency Findinas are listed numerically in the following categories: 

Holdinq Times 

The holding times were met as specified in Section 3 of the NEESA (20.2-047B) 
QA protocol. 

‘- 

Calibration 

No deficiencies in this section. 

PreDaration and Field Blank 

No deficiencies in this section. The Calcium contamination had not impact on 
the data. 

Interferences 

No significant interferences were observed. 

Spike Recovery 

No deficiencies in this section. 

Dunlicate 

No deficiencies in this section. 
-. 
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Metals Data Assessment Narrative (continued - Page 2) 

No deficiencies in this section. 

Serial Dilution 

No deficiencies in this section. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE 
SPEClFfC 

-!I& QL FINDING 

Data stands as reported without qualification. 

DL- denotes laboratory qualifier/reported value 
+ denotes positive values 
U denotes non-detect values 

QL- denotes data validation qualifier 

- 
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JOB# 3631 

. 

_ - 

SAMPLESAND FRACTIONS REVIEWED 

Samole Identifications Analvtical Fractions 

BAKER ID QUANT ID Matrix VOA $&I PJJm 

65SWO4-01 AF3866 WATER x x x x 
65SWO4-01 D AF3869 WATER x x x x 
65SWO4-01 MS AF3872 WATER x x x x 
65SWO4-01 MD AF3875 WATER x x x x 

,- 65TB-03 AF3878 WATER X 

Total Number of Samples (Water/Soil) 5/o 4/o 4/o 4/o 

Individual fractions were reviewed as follows: 

Primarv Secondarv 

VOA - Volatiles (CLP, OLMOl.8) 
SV - Semivolatiles (CLP, OLMOI .8) 
P/P - Pesticides/PCB’s (CLP, OLMOl.8) 
TAL - Total Metals (CLP, ILM02.1) 

Dan Heil Gene Watson 
Dan Heil Gene Watson 
Jackie Cleveland Gene Watson 
Paul Humburg Jackie Cleveland 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General - 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GUMS 
performance, tuning results, calibration results and internal standard areas. This 
report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the U.S. EPA CLP, 3/90 SOW; the National Functional 
Guidelines for Organic Data Review, and NEESA Level C. All comments made within 
this report should be considered when examining the analytical results (Form I’s). 

SDG # 65SWb4; CASE # 3631 

Holding Times 

The holding times for all of the samples were not met per the Organic Functional 
Guidelines and the CLP SOW (fourteen (14) days from collection date). No 
qualifications are required. 

Tuning 

All of the BFB tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were - 
not acceptable for all compound %RSDs and the average RRFs for all of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 05/05/95, contained compounds with 
%RSDs gre a r te t han 30%. No qualifications are required because, no samples 
were analyzed following the calibration. 

chloroethane 
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Continuing calibrations . - 

The continuing calibrations that were analyzed with this data package exhibited %Ds 
that were not within %D continuing calibration criteria. All RRFs were within 

calibration criteria. . 

Specific Finding: 

2. The continuing calibration, QS0523, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAF4675 
65SWO401 
65SWO401 D 
65SWO401 MS 
65SWO401 MSD 
65TB03 

bromomethane 

3. The continuing calibration, QS0523, contained compounds with %Ds greater 
than 50%,, but less than 90%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J) and all non detects as 
estimated (UJ). 

VBLKAF4675 
65SWO401 
65SWO401 D 
65SWO401 MS 
65SWO401 MSD 
65TB03 

chloroethane 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

003 
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Method Blanks 

The method blanks that were analyzed exhibited contamination for methylene 
chloride, acetone, 2-butanone, 2-hexanone, 1,1,2,2-tetrachloroethane, xylenes (total) 
and TICS. The method blank results will be compared to their associated samples. 
Refer to the glossary of data qualifiers for a list and definition of the method blank 
qualifiers: CRQL, U and No Action. 

Specific findings: 

4. The following samples have been qualified for method blank contamination. 
The qualifications are for all the method blanks. 

65TB03 methylene chloride CRQL 

65SWO401 
65SWO401 D 
65SWO401 MS 
65SWO401 MS0 
65TB03 

acetone CRQL 

Trip Blanks 

The trip blank that was analyzed exhibited contamination for methylene chloride, 
acetone, 1,l -dichloroethene, 1,2-dichloroethane, trichloroethene and toluene. The 
trip blank results will be compared to their associated samples. Refer to the glossary 
of data qualifiers for a list and definition of the method blank qualifiers: CRQL, U and 
No Action. 

Specific findings: 

5. The following samples have been qualified for blank contamination. The 
qualifications are for all the blanks. 

65SWO401 
65SWO4010 
65SWO401 MS 
65SWO401 MS0 

1,2-dichloroethane CRQL 
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Rinseate Blanks . - 

The associated rinseate blank was not identified for this SDG. No qualifications are 
required. 

. 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

All of the surrogate recoveries for the all blanks and samples were within QA/QC 
limits. No qualifications are required. 

Matrix Spike/Matrix Spike Duplicate (MWMSD) 
- 

All spike and RPD recoveries were within advisory limits for MS/MSD 65SWO401. 
No qualifications are required. 

Field Duplicate 

No qualifications are required. 

Compound Identification/Quantitation 

No qualifications are required. 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large 
problems. The data reviewer estimates that less than 5% of the data is qualified. 

-, 

. 005 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

r”” 
METHOD BLANK QUAJJWATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

U = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample ‘CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



_- 
SUMMARY OF DATA QUALIFICATIONS 

ID ALYTF ID 12L QL SPEClFlC 

. . 

VBLKAF4675 
65SW04bl 
65SWO401 D 
65SWO401 MS 
65SWO401 MSD 
65TB03 

VBLKAF4675 
65SWO401 
65SWO401 D 
65SWO401 MS 
65SWO401 MSD 
65TB03 

bromomethane . 

. 

chloroethane 

+ 

+ J- 

-J _ 2 

J/U3 3 

65TB03 

65SWO401 
65SWO401 D 
65SWO401 MS 
65SWO401 MSD 
65TB03 

methylene chloride + CRQL 4 

acetone + CRQL 4 

65SWO401 
65SWO401 D 
65SWO401 MS 
65SWO401 MSD 

1,2-dichloroethane + CRQL 5 

+ DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 

General _ 

The organic findings offered in this screening report assumes that all analytical res.u!ts 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This 
report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the U.S. EPA, Method 625 modified; to the National 
Functional Guidelines for Organic Data Review, and NEESA Level C. All comments 
made within this report should be considered when examining the analytical results 
(Form l’s). 

SDG # 65SWO4; CASE # 3631 

Holding Times 

All extraction and analysis holding times for all samples were met for all samples per 
the SOW and National Functional Guidelines. No qualifications are required. 

Tuning 

All of the DFTPP tunes in the initial and continuing calibrations met the percent 
relative abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were 
acceptable for all compound %F?SDs and average RRFs. No qualifications are 
required. 

Continuing Calibrations 

The continuing calibrations that were analyzed all of the criteria and non criteria 
compounds met requirements for RRFs. Qualifications are required for compounds 
with non compliant %Ds. 
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Continuing Calibrations (continued) 
. . 

Specific Findings: 

1. The continuing calibration, BCC0609, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant - 

compounds listed below, qualify all positive results as estimated (J). 

SBLKAF4006B 
65SWO401 

n-nitrosodi-n-propylamine 
2,4-dinitrophenol 
4-nitrophenol 
4-nitroaniline 
di-n-octylphthalate 
benzo(k)fluoranthene 

2. The continuing calibration, BCC0609, contained compounds with %Ds greater 
than 50% D but less than 90% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J) and all non 
detects as estimated (UJ). 

‘- 

SBLKAF4006B 
65SWO401 

carbazole 

3. The continuing calibration, BCCO610, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

65SWO401 D 4nitrophenol 
65SWO401 MS carbazole 
65SWO401 MSD di-octylphthalate 

Internal Standards 

All of the internal standard EICP areas, that were submitted with this package, met 
the internal standard EICP area QA/OC criteria. However, the laboratory did not 
submit internal standard areas for the samples that were analyzed following an initial 
calibration. In a phone conversation with Baker Environmental, the data reviewer was 
informed that the internal standard area forms for the above mention samples would 
not be re-submitted. No qualifications are required. 

-._ 
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Method Blanks 
. * 

The method blanks that were analyzed exhibited contamination for phenol. However, 
the positive results found in associated samples exceeded 5x the method blank 
concentration. No qualifications are required. 

Rinseate Blanks 

The rinseate blanks that were analyzed did not exhibit contamination. No 
qualifications are required. 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

Surrogate recoveries for all samples and blanks did not meet QA/QC criteria. The 
SOW and the National Functional Guidelines allow one surrogate for each fraction to 
fall out side the QA/QC criteria .as long as the recovery is greater than 10%. No 
qualifications are required. 

Matrix Spike 

All spike and RPD recoveries were within advisory limits-for MS/MSD 65SWO401. 
No qualifications are required. 

Field Duplicates 

No qualifications are required. 

Compound Identification/Quantitation 

No qualifications are required. 
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System Performance and Overall Assessment . - 

Overall performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates less than 10% of data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

ALlFlCATlON CODFS 

U = Ngt detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

. - 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BI ANK QUALIFICATION CODE 

CRQL = 

u = 

The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

_ ,“’ No A_tion = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 

. 



SAMPLF JD ANAl YTE ID DL. Ql SPEClFlC 

SBLKAF4006B 

65SWO401 

SUMMARY OF DATA QUALIFICATIONS 

n-nitrosodi-n- + -J - 1 , 
propylamine 

2,4-dinitrophenol * 

4-nitrophenol 
4-nitroaniline 
di-n-octylphthalate 
benzd( kjfluoranthene 

SBLKAF4006B 
65SWO401 

carbazole + I- J/UJ 2 

65SWO401 D 
65SWO401 MS 
65SWO401 MSD 

4-nitrophenol + J 3 
carbazole 
di-octylphthalate 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 

- +-in the DL column denotes a positive result 
-.. 

- in the DL column denotes a non detect resuit 



DATA ASSESSMENT NARRATIVE 

PESTlClDElAROCLOR ANALYSIS 
General 

. . 

The organic findings offered in this screening report assume that.all analytical results 
are correct as reported and are based upon the examination of the reported holding 
times, GC instrument performance, initial and continuing calibrations, analytical 
sequence, blank analysis results, surrogate recoveries, and MS/MSD results. All 
comments made within this report should be considered when examining the 
analytical results (Form Is). Please refer the specific findings found in each category 
to the Summary of Data Qualification table. 

SDG # SW0401 

Holding Times 

All extraction and analysis holding times were met based on extraction and analysis 
information in the data package and the chain of custody records. No qualifications 
are required. 

GC Instrument Perfor- 

The resolution requirements were met on both columns in the sequence. The 
analytical sequence was acceptable. All 4,4’-DDT and endrin breakdowns were 
within QC limits. All surrogate retention times were within the established retention 
time windows (RTWs). All PEM standard RPDs were within the 25% QC limit. No 
qualif/cations are required. 

. . 
Ial CaJ&ratlons 

The initial calibrations were not acceptable for the linearity of all compounds. Raw 
data was not required in this Level C data package. 
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. . . 
al Callbratlsns. contrnued 

. 

Specific Findings 

1. The initial calibration on instrument 5890K, 5/23/95-5/27/95, exhibited a 
%RSD greater than 20% for delta-8HC. The initial calibration on instrument 
5890L, 5/23/95-5/27/95, exhibited a %RSD greater than 20% for 
Methoxychlor. All positive and non-detect results in the following samples for 
the non-compliant compounds noted below associated with the ICAL are 
qualified as estimated, JIUJ. 

All Samples delta-BHC 
Methoxychlor 

. . . . 
Contmuma Cm 

All compounds in the calibration standards were within the laboratory reported 
Retention Time Windows (RTWs) for all columns. All continuing calibration standards 
associated with the reported samples exhibited relative percent differences, RPDs, 
within the QC limits. Raw data was not required in this Level C data package. No 
qualifications are required. 

The associated method blank did not exhibit contamination for target compounds. 

instrument Blanks 

The instrument blanks were free of target compound contamination. 

QC Blanks 

QC blanks were not included in this data package. 

. . 
rt@/GPC Che& 

The Florisil cartridge check exhibited acceptable spike recoveries for all compounds. 
The GPC clean-up check standard was not required as the data package included only 
water samples. Raw data was not required in the Level C data package. 
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. 
SurrQaate Recoveries 

. - 
Several samples exhibited non-compliant DCB recoveries. 

Specific Finding 

2. The positive and non-detect results for the following samples are qualified as 
estimated, J/UJ, due to DCB recoveries below the QC limits. 

65SWO401 
65SWO401 D 
65SWO401 MS 
65SWO401 MSD 

. . . 
atnx Sglke Dum , 

The MS/MSD pair exhibited acceptable recoveries for all spiked compounds. The LCS 
sample exhibited acceptable recoveries for spiked compounds. No qualifications were 
required. 

. . 
leid DupltcateS 

The field duplicate pair of sample 65SWO401 did not exhibit positive results of’target 
compounds. No qualifications were required. 

. . . . . 
e Identfflalon/Quantltatlon 

Positive results were reported in the MS/MSD pair and LCS sample. Identification and 
quantitation appear reasonable based on sample and”standard review. Quantitation 
calculations were not verified because raw data is not a required deliverable for 
NEESA Level C QC. Sample data chromatograms were not provided although they 
are required with a NEESA Level C data package. Dilutions were not required. 

Overall Assessment 

The overall quality of the data package is good. The reported results are accepted 
as reported by the laboratory with the noted qualifications based on the limited 
deliverables in a Level C data package. 



GLOSSARY OF DATA QUALIFIERS 

LIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sampie result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific Findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE- Rl Ql SPEClFlC 

65SWO401 
65SWO401 D 
65SWO401 MS 
65SWO401 MSD 

delta-BHC 
Methoxychior 

+/U’J/UJ 1 
. 

. * 

. 

65SWO401 ALL +/U J/UJ 2 
65SWO401 D 
65SWO401 MS 
65SWO401 MSD 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 

- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
Metals 

General 

The inorganic findings offered in this screening report assumes that ail analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MS/MSD results.’ ‘A 
minimum of ten percent of all laboratory calculations are recalculated by the 
reviewer. All comments made within this report should be considered when 
examining the analytical results -(Form Is). 

This data package consisted of results from Lejuene, SDG# N/A, the analysis of two 
(2) field water samples and one Matrix Spike and Duplicate pairs for TAL Metals. 
Overall, the inorganic data quality was fair. All protocol requirements were followed 
with the exception of the following problems. 

Soecific QA/QC deficiency Findinos are listed numerically in the following categories: 

Holdina Times 

The holding times were met as specified in Section 3 of the NEESA (20.2-047B) 
QA protocol. 

Calibration 

No deficiencies in this section. 

Preoaration and Field Blank 

No deficiencies in this section. The Calcium contamination had not impact on 
the data. 

Interference% 

No significant interferences were observed. 

Snike Recoverv 

No deficiencies in this section. 

DuolicaQ 

1. The Duplicate analysis for Manganese vyas outside the control limits. All 
positive results are qualified as estimated, “J”. .X 



Metals Data Assessment Narrative (continued - Page 2) 

No deficiencies in this section. 

Serial Dilution 

No deficiencies in this section. 



SUMMARY OF DATA QUALlFlCATIONS 

SAMPLE ID 

All water-samples 

SPECIFIC 
ANALYTE DL QL FINDING 

. 
Mn. + J 1 

DL - denotes laboratory qualifier/reported value 
+ denotes positive values 
U denotes non-detect values 

QL - denotes data validation qualifier 

. - 



- 

JOB# 3651 and 3653 

SAMPLES AND FRACTIONS REVIEWED 

SamDIe Identifications 

BAKER ID QUANT ID 

65DW0401 
65MW04AOl 
65RB23 
65SWO501 
65SD0406 
65SD0406MS 
65SD0406MSD 
65SD0406D 
65SD04612 

AF4024 
AF4023 
AF4066 
AF4061 
AF4033 
AF4033 
AF4033 
AF4040 
AF4028 

Total Number of Samples (Water/Soil) 

Matrix 

WATER 
WATER 
WATER 
WATER 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

Individual fractions were reviewed as follows: 

Primary Secondarv 

VOA - Volatiles (CLP, OLMol.8) Dan Heil Gene Watson 
SV - Semivolatiles (CLP, OLMOI .8) Dan Heil Gene Watson 

Analvtical Fractions 

a VOA P/A TAL 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

415 415 415 415 

P/A - Pesticide/PCBs (CLP, OLMOl.8) 
TAL - Total Metals (CLP, lLM02.1) 

Jackie Cleveland Gene Watson 
Paul Humburg Jackie Cleveland 

.r--- 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANIC3 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported hold.ing 
times, blank analysis results, surrogate and matrix spike recoveries, GUMS 
performance, tuning results, calibration results and internal standard areas. This 
report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the U.S. EPA CLP, 3/90 SOW; the National Functional 
Guidelines for Organic Data Review, and NEESA Level C. All comments made within 
this report should be considered when examining ‘the analytical results (Form l’s). 

SDG # 65DW04; CASE # 3651 

Holding Times 

The holding times for all of the samples were not met per the Organic Functional 
Guidelines and the CLP SOW (fourteen (14) days from collection date). No 
qualifications are required. 

Tuning 

All of the BFB tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

initial Calibrations \ 

The initial calibrations that were analyzed by the laboratory for these samples were 
not acceptable for all compound %RSDs and the average RRFs for all of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 05/05/95, contained compounds with 
%RSDs greater than 30%. No qualifications are required because, no samples 
were analyzed following the calibration. 

chloroethane 
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Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds 
that were not within %D continuing calibration criteria. All RRFs were within 
calibration criteria. 

Specific Finding: 

2. The continuing calibration, QSO523, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAF4675 
65MW04AOl 
65DW0401 
65SWO501 
65RB23 

bromomethane 

3. The continuing calibration, WSO530, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAF5330 
65SDO4612 
65SD0406 
65SD0406D 
65SD0406MS 
65SD0406MSD 
65SD04612RE 

chloromethane 
acetone 
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Continuing calibrations (continued) 

Specific Finding: 

4. The continuing calibration, WSO530, contained compounds with %Ds greater 
than 50%, but less than 90%. For the samples arid non-compliant compounds 
listed below, qualify all positive results as estimated (J) and all non detects as 
estimated (UJ). 

VBLKAF5330 
65SD04612 
65SD0406 
65SD0406D 
65SD0406MS 
65SD0406MSD 
65SD04612RE 

carbon disulfide 

Internal Standards 

All internal standard EICP areas did not meet the internal standard EICP area QA/QC 
criteria. 

Specific Finding: 

5. The samples listed below exhibited low internal standard areas. Qualify all 
positive results associated with the non compliant internal standard areas as 
estimated (J) and all non detected results as estimated (UJ). 

65SD0406 
65SD04612 
65SD0406MSD 

chlorobenzene-d, 

65SD04612RE 1,4-difluorobenzene 
chlorobenzene-d, 

,- 
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Method Blanks 

The method blanks that were analyzed exhibited contamination for methylene 
chloride, acetone, 2-butanone, 2-hexanone, 4-methyl-2-pentanone, 1 ,I ,2,2- 
tetrachloroethane, xylenes and TICS. The method blank results will be compared to 
their associated samples. Refer to the glossary of data qualifiers for a list and 
definition of the method blank qualifiers: CRQL, U and No Action. 

Specific findings: 

6. The following samples have been qualified for method blank contamination. 
The qualifications are for ail the method blanks. 

65RB23 
65SD0406 
65SD0406D 
65SD04612 
65SD04612RE 
65SD0406MS 
65SD0406MSD 

methylene chloride CRQL 

65SDO406 
65SD0406D 
65SD04612 
65SDO4612RE 
65DWO4AOI 

acetone U 

65DWO401 
65SWO501 

acetone CRQL 

65RB23 

Trip Blanks 

2-butanone CRQL 

The associa;ed trip bfank was not identified for this SDG No qualifications are 
required. 
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Rinseate Blanks 

The rinseate blank that was analyzed exhibited contamination for methylene chloride, 

acetone, 2-butanone and 1,2-dichloroethane. The rinseate blank results will be 

compared to their associated samples. Refer to the glossary of data qualifiers for a 

list and definition of the method blank qualifiers: CRQL, U and No Action. 

Specific findings: 

7. The following samples have been qualified for blank contamination. The 

qualifications are for all the blanks. 

65SD0406MS 
65SD0406MSD 

acetone U 

65SD0406MS 

65DW040’l 
65DWO4AO-l 

65SWO501 

1,2-dichloroethane CRQL 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 

required. 

Surrogates 

All of the surrogate recoveries for the all blanks and samples were not within QA/QC 
limits. 

Specific Finding: 

8. Samples 65SD0406 and 65sd0406MS, exhibited high surrogate recoveries for 

toluene-d, and ‘l,Z-dichloroethane-d,. Qualify all positive results as estimated 

(J). 

--. 
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Matrix Spike/Matrix Spike Duplicate (MWMSD) 

All spike and RPD recoveries were not within advisory limits for MWMSD 65SD0406. 
The MS/MSD samples exhibited high spike and RPD recoveries for benzene and 
toluene. No qualifications are required. 

Field Duplicate 

No qualifications are required. 

Compound Identificationlhantitation 

Specific Finding: 

9. Reject all results for sample 65SD04612RE, in favor of the original sample 
analysis due to non compliant internal standard areas. 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large 
problems. The data reviewer estimates that less than 5% of the data is qualified. 



- 

GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that anafyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID DL QL SPECIFIC FINDINGS 

VBLKAF4675 
65MW04AOl 
65DW0401 
65SWO501 
65RB23 

bromomethane + J 2 

VBLKAF5330 
65SD04612 
65SD0406 
65S90406D 
65SD0406MS 
65SD0406MSD 
65SD04612RE 

VBLKAF5330 
65SDO4612 
65SD0406 
65SDO406D 
65SD0406MS 
65SD0406MSD 
65SD04612RE 

65SD0406 
65SD04612 
65SD0406MSD 

65SD04612RE 

chloromethane + J 3 
acetone 

carbon disulfide +/- J/UJ 4 

All associated analytes +/- J/U3 5 
chlorobenzene-d, 

1,4-difluorobenzene 
chlorobenzene-d, 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



SAMPLE ID 

J65RB23 
65SD0406 
65SD0406D 
65SD04612 
65SD04612RE 
65SD0406MS 
65SD0406MSD 

65SD0406 
65SD04.06D 
65SD04612 
65SD04612RE 
65DW04AOl 

65DW0401 
65SWO5,Ol 

65RB23 

65SD0406MS 
65SD0406fV:SD 

65SD0406MS 
65DW0401 
65DW04AOl 
65SWO501 

65SD0406 
65SD0406MS 

65SD04612RE 

SUMMARY OF DATA QUALIFICATIONS 

Page - 2 

ANALYTE ID 

methylene chloride 

acetone 

acetone 

2-butanone 

acetone 

1,2-dichloroethane 

All analytes 

All analytes 

DL 

+ 

-I- 

+ 

+ 

+ 

+ 

+ 

QL SPECIFIC FINDINGS 

CRQL 6 

U 6 

CRQL 6 

CRQL 6 

u 7 

CRQL 7 

J 8 

+/- R 9 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm _ 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

I- ” oiu 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that ail analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This 
report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the U.S. EPA CLP, 3/90 SOW; to the National Functional 
Guidelines for Organic Data Review, and NEESA Level E. All comments made within 
this report .shDuld be considered when examining the analytical results (Form I’s). 

SDG # 65DW04; CASE # 3653 

Holding Times 

All extraction and analysis holding times for all samples were met for all samples per 
the SOW and National Functional Guidelines. No qualifications are required. 

Tuning 

AH of the DFTPP tunes in the initial and continuing calibrations met the percent 
relative abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibretions 

The initial calibrations that were analyzed by the laboratory for these ‘samples were 
not acceptable for all compound %RSDs and the average RRFs for all of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 05/22/95, contained compounds with 
%RSDs greai’er rhan 30%. No qualifications are required, because no samples 
were analyzed following the calibration. 

hexachlorocyclopentadiene 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ANALYSIS 
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Continuing Calibrations 

The continuing calibrations that were analyzed all of the criteria and non criteria 
compounds met requirements for RRFs. Qualifications are required for compounds 
with non compliant %Ds. 

Specific Findings: 

2. The continuing calibration, BCC0531, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

SBLKAF4450 
65MW04AOl 
65DW0401 
65SWO501 
65RB23 

4-methylphenol 
4,6-dinitro-2-methylphenol 
carbazole 
3,3’-dichlorobenzidine 

-- 

3. The continuing calibration, BCC0531, contained compounds with RRFs less 
than 0.05. For the samples and non compliant compounds listed below, 
qualify all positive results as estimated (J) and reject all non detects (R). 

SBLKAF4450 
65MW04AOl 
65DW0401 
65SWO501 
65RB23 

hexachlorocyclopentadiene 
2,4-dinitrophenol 

4. The continuing calibration, BCC06052, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

SBLKAF5197B 
65SD04612 
65SD0406 
65SD0406D - 
65SD0406MS 
65SD0406MSD 

hexachlorocyclopentadiene 
2,4-dinitrophenol 

,---. 
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Continuing Calibrations (continued) 

Specific Finding; 

5. The continuing calibration, BCCO6052, contained compounds with %Ds greater 
than 50% D but less than 90% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J), and all 
non detects as estimated (UJ). 

SBLKAF5197B 
65SDO4612 
65SDO406 
65SD0406D 
65SD0406MS 
65SD0406MSD 

carbazole 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

Method Blanks 

The method blank that was analyzed exhibited contamination for bis(2- 
ethylhexyl)phthalate and TICS. The method blank results will be compared to their 
associated samples. Refer to the glossary of data qualifiers for a list and definition 
of the method blank qualifiers: CRQL, U and No Action. 

Specific Finding: 

6. The samples listed below have been qualified for method blank contamination. 
The qualification are for all method blanks. 

65DW0401 bis(2-ethylhexyl) 
phthalate 

CRQL 

7. Reject all results for the “B” flagged TICS due to method blank contamination. 
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Rinseate Blanks 

The rinseate blank that was analyzed did not exhibit contamination. No qualifications 
are required. 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

Surrogate recoveries for all samples and blanks did not meet QA/QC criteria. The 
SOW and the National Functional Guidelines allow one surrogate for each fraction to 
fall out side the QA/QC criteria as long as the recovery is greater than 10%. No 
qualifications are required. 

- 

Matrix Spike 

All spike recoveries were within advisory limits the MS/MSD 65SD0406. No 
qualifications are required. 

Field Duplicates 

No qualifications are required. 

Compound IdentificationKhantitation 

No qualifications are required. 

System Performance and Overall Assessment 

Overall performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates less than 10% of data required qualifications. 

_- 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION C0DE.s 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 1 OX the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SUMMARY OF QATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID DL 91, BS 

SBLKAF4450 
65MW04AOl 
65DW0401 
65SWO501 
65RB23 

4-methylphenol + J 2 
4,6-dinitro-2-methylphenol 
carbazole 
3,3’-dichlorobenzidine 

SBLKAF4450 

65MW04AOl 
65DWO401 
65SWO501 
65RB23 

hexachlorocyclo- 
pentadiene 

2,4-dinitrophenol 

+ /- J/R 3 

SBLKAF5197B 

65SD04612 
65SD0406 
65SD0406D 
65SD0406MS 
65SD0406MSD 

hexachlorocyclo- 
pentadiene 

2,4-dinitrophenol 

+ J 4 

SBLKAF5197B 
65SD04612 
65SD0406 
65SD0406D 
65SD0406MS 
65SD0406MSD 

carbazole -J-/- J/UJ 5 

65DWO401 bis(2-ethylhexyl) 
phthalate 

+ CRQL 6 

All samples “B” flagged TICS + R 7 

,. - 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data vajidation firm - 
-t- in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 
PESTICIDE/AROCLOR ANALYSIS 

The organic findings offered in this screening report assume that all analytical results 
are correct as reported and are based upon the examination of the reported holding 
times, GC instrument performance, initial and continuing calibrations, analytical 
sequence, blank analysis results, surrogate recoveries, and MS/MSD results. All 
comments made within this report should be considered when examining the 
analytical results (Form Is). Please refer the specific findings found in each category 
to the Summary of Data Qualification table. 

SDG # DW0401 

Holdina Times 

All extraction and analysis holding times were met based on extraction and analysis 
information in the data package and the chain of custody records. No qualifications 
are required. 

GC Instrument Performance 

The resolution requirements were met on both columns in the sequence. The 
analytical sequence was acceptable. All 4,4’-DDT and endrin breakdowns were 
within QC limits. All surrogate retention times were within the established retention 
time windows (RTWs). All PEM standard RPDs were within the 25% QC limit. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations were not acceptable for the linearity of all compounds. ‘Raw 
data was not required in this Level C data package. 

Specific Findings 

1. The initial calibration on instrument 589OL, 5/30/95, exhibited a %RSD greater 
than 20% for Methoxychlor. All positive and non-detect results in the 
following samples are qualified as estimated, J/UJ, for the non-compliant 
compounds noted below. 

65MW04AOl 65RB23 Methoxychlor 
65DW0401 - 
65SWO501 
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Specific Findings, continued 

2. The initial calibration on instrument 5890K, 6/l 2/95, exhibited a %RSD greater 
than 20% for 4,4’-DDD. AH positive and non-detect results in the following 
samples are qualified as estimated, J/UJ, for the non-compliant compounds 
noted below. 

65SD04612 4,4’-DDD 
65SD040G 
65SD0406D 

Continuina Calibrations 

All compounds in the calibration standards were within the laboratory reported 
Retention Time Windows (RTWs) for all columns. All continuing calibration standards 
associated with the reported samples exhibited relative percent differences, RPDs, 
within the QC limits. Raw data was not required in this Level C data package. No 
qualifications are required. 

._-j 

Method Blanks 

The associated method blanks did not exhibit contamination for target compounds. 

Instrument Blanks 

The instrument blanks were free of target compound contamination. 

QC Blanks 

The associated rinseate blank did not exhibit contamination for target compounds. 

FIorisWGPC Checks 

The GPC clean-up check standard exhibited acceptable spike recoveries for all 
compounds. The Florisil cartridge check exhibited acceptable spike recoveries for all 
compounds. Raw data was not required in the Level C data package. 

_-. 
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Surroaate Recoveries 

Two samples exhibited non-compliant DCB recoveries and one method blank exhibited 
non-compliant TCX recoveries. 

Specific Finding 

3. The positive and non-detect results for the following samples are qualified as 
estimated, J/UJ, due to DCB recoveries below the QC limits. 

65DW0401 
65SWO501 

Matrix Spike/Matrix Spike Duplicae 

P 
The MS/MSD pair exhibited acceptable recoveries for spiked compounds. The LCS 
samples exhibited acceptable recoveries for spiked compounds. No qualifications 
were required. 

Field Duplicates 

The field duplicate pair of sample 65SD0406 exhibited non-compliant RPDs for 4,4’- 
DDE and 4,4’-DDD. 

Specific Finding 

4. All positive results for the following samples are qualified as estimated, J, due 
to poor duplicate precision, for the non-compliant compounds noted below. 

65SD0406 4,4,-DDE 
65SD0406D 4,4’-DDD 
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Analyte IdentificationlQuantitation 

Positive results were reported in several samples. Identification and quantitation 
appear reasonable based on sample and standard review. Quantitation calculations 
were not verified because raw data is not a required deliverable for NEESA Level C 
QC. Sample data chromatograms were not provided although they are required with 
a NEESA Level C data package. Some reported positive results exhibited column 
quantitation %Ds greater than 25%. 

Specific Findiz>gs 

5. Positive results exhibited cok!mn quantitation %Ds greater‘than 25% but less 
than or equal to 100% are qualified as estimated, J. 

6. Positive results exhibited column quantitation %Ds greater than 100% are 
qualified as presumptively present at an estimated concentration, NJ. -. 

Overall Assessment 

The overall quality of the data package is good. The reported results are accepted 
as reported by the laboratory with the noted qualifications based on the limited 
deliverables in a Level C data package. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample, CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific Findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



_- 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID DL .I& SPECIFIC FINDINGS 

65MW04AOl 
65DW0401 
65SWO501 
65RB23 

Methoxychlor +/U JIUJ 1 

65SD04612 4,4’-DDD +/U J/UJ 2 
65SD0406 
65SD0406D 

65DW0401 All -t/U J/UJ 3 
65SWO501 

65SD0406 4,4’-DDE + J 4 
65SD0406D 4,4’-DDD 

All All P >25% 
But < 100% 

+ J 5 

All All P >lOO% + NJ 6 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATWE 
Metals 

General 

The inorganic findings offered in this screening report assumes that all analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MSlMSD results. A 
minimum of ten percent of all laboratory calculations are recalculated by the 
reviewer. All comments made within this report should be considered when 
examining the analytical results (Form Is). 

This data package consisted of results from Lejuene, SDG# N/A, the analysis of three 
(3) field soil samples and one Matrix Spike and Duplicate pair and four (4) field water 
samples for TAL Metals. Overall, the inorganic data quality was fair. All protocol 
requireri :nts were followed with the exception of the following problems. 

Specific QA/QC deficiency Findings are listed numericaliy in the following categories: 

lioldins Times 

The holding times were met as specified in Section 3 of the NEESA (20.2-047B) 
QA protocol. 

Calibration 

No deficiencies in this section. 

PreDaration and Field Blank 

1. The preparation blank exhibited contamination for the following elements. 

PBW PBS 
Calcium 44.1 ug/l Iron 
Iron 18.5 ug/l 
Zinc 5.36 ug/J 

3.17 mg/kg - 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as estimated,, “U”. 

interfere.: ces 

No si@ficant interferences were observed. 



Metals Data Assessment Narrative (continued - Page 2) 

Soike Recovery 

2. The Matrix Spike recovery for soils for Antimony was below the lower control 
limits. All positive and non-detect results are qualified as estimated, “J” or 
“UJ”. 

3. The Matrix Spike recovery for soils for Lead was above the upper control limits. 
All positive results are qualified as estinated, “J”. 

Dunlicate 

4. The Duplicate analyses for soils for Aluminum, Chromium, Copper, Lead, 
Manganese and Zinc were outside the control limits. All positive results are 
qualified as estimated, “J”. 

No deficiencies in this section. 

Serial Dilution 

No deficiencies in this tection. 



SUMMARY OF DATA QUALlFlCATlONS 

SAMPLE ID ANALYTE 
SPECIFIC 

-!L QL FINDING 

All water samples 

All soil samples 

Ca, Fe and + u 1 
Zn. 

Fe. 

All soil samples +/U J/UJ 2 

All soil samples Pb. + J 3 
.-. 

All soil samples Al, Cr, Cu, -I- J 4 
Fe, Pb, Mn 
an:j Zn. 

DL - denotes laboratory qualifier/reported value 
+ denotes positive values 
U denotes non-detect values 

QL- denotes data validation qualifier 



JOB# 3666 

SAMPLES AND FRACTIORiI; REVIEWED 

Sample Identifications Analvtical Fractions 

BAKER ID QUANT ID Matrix 

65SD0506 AF4240 SOIL 
65SD05612 AF4233 SOIL 

Total Number of Samples (Water/Soil) 

Individual fractions were reviewed as follows: 

-VOA 

X 
X 

O/2 

Primarv Secondarv 

VOA - Volatiles (CLP, OLMol.8) 
SV - Semivolatiles (CLP, OLMOI .8) 
P/A - Pesticide/PCBs (CLP, OLMOI .8) 
TAL - Total Metals (CLP, ILM02.1) 

Dan Heil 
Dan Heil 
Jackie Cleveland 
Paul Humburg 

Gene Watson 
Gene Watson 
Gene Watson 
Jackie Cleveland 

sv P/A TAL 

X xx - 
X x x 

o/2 o/2 o/2 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This 
report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the U.S. EPA CLP, 3/90 SOW; the National Functional 
Guidelines for Organic Data Review, and NEESA Level C. All comments made within 
this report should be considered when examining the analytical results (Form l’s). 

SDG # 65sd05; CASE # 3666 

Holding Times 

The holding times for all of the samples were not met per the Organic Functional 
Guidelines and the CLP SOW (fourteen (14) days from collection date). No 
qualifications are required. 

Tuning 

All of the BFB tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibration that was analyzed by the laboratory for these samples was 
acceptable for all compound %RSDs and average RRFs. No qualifications are 
required. 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds 
that were not within %D continuing calibration criteria. All RRFs were within 
calibration criteria. 
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Continuing calibrations (continued) 

Specific Finding: 

1. The continuing calibration, WSO530, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAF5330 chloromethane 
65SD0506 acetone 

2. The continuing calibration, WSO530, contained compounds with %Ds greater 
than 50%, but less than 90%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J) and all non detects as 
estimated (UJ). 

VBLKAF5330 carbon disulfide 
65SD0506 

3. The continuing calibration, WSO531, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAF6082 
65SD0506RE 
65SD05612 

vinyl chloride 
cis-1,3-dichloropropene 

4. The continuing calibration, WSO531, contained compounds with %Ds greater 
than 50%, but less than 90%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J) and all non detects as 
estimated (UJ). 

VBLKAF6082 
65SD0506RE 
65SD05612 

acetone 
carbon disulfide 
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internal Standards 

All internal standard EICP areas did not meet the internal standard EICP area QA/QC 
criteria. 

Specific Finding: 

5. The samples listed below exhibited low internal standard areas. Qualify all 
positive results associated with the non compliant internal standard areas as 
estimated (J) and all non detected results as estimated (UJ). 

65SD0506 chlorobenzene-d, 

65SD0506RE bromochloromethane 
1,4-difluorobenzene 
chiorobenzene-d, 

Method Blanks 

The method blanks that were analyzed exhibited contamination for chloromethane 
methylene chloride, acetone and TICS. The method blank results will be compared to 
their associated samples. Refer to the glossary of data qualifiers for a list and 
definition of the method blank qualifiers: CRQL, U and No Action. 

Specific findings: 

6. The following samples have been qualified for method blank contamination. 
The qualifications are for all the method blanks. 

65SD0506 methylene chloride U 

65SD05612 methylene chloride CRQL 

Trip Blanks 

The associated trip blank was not identified for this SDG No qualifications are 
required. 
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Rinseate Blanks 

The associated rinseate blank was not identified for this SDG. No qualifications ‘are 
required. 

Field Blanks 

The associated field blank was nor identified for this SDG. No qualifications are 
required. 

Surrogates 

All of the surrogate recoveries for the all blanks and samples were not within QA/QC 
limits. 

Specific Finding: 
_- 

7. Sample 65SD0506; exhibited high surrogate recoveries for toluene-d, and 1,2- 
dichloroethane-d,. Qualify all positive results as estimated (J). 

8. Sample 65SD0506RE, exhibited high surrogate recoveries for BFB and low 
recoveries for toluene-d, and 1 ,2-dichloroethane-d,. Qualify all positive results 
as estimated (J) and all non detects as estimated (UJ). 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 

The associated MS/MSD was not identified for this SDG. No qualifications are 
required. 

Field Duplicate 

No qualifications are required. 

Compound ldentification/Quantitation 

Specific Finding: 

9. reject all results for sample 65SD0506RE, in favor of the original. sample 
analysis due to non compliant surrogate recoveries and internal standard areas. 
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System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large 
problems. The data reviewer estimates that less than 5% of the data is qualified. 



GLOSSARY OF DATA QUALlFlERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID 

VBLKAF5330 
65SD0506 

chloromethane 
acetone 

VBLKAF5330 
65SD0506 

carbon disulfide 

VBLKAF6082 
65SD0506RE 
65SD05612 

vinyl chloride 
cis-‘l,3-dichloropropene 

VBLKAF6082 
65SD0506RE 
65SDO5612 

acetone 
carbon disulfide 

65SD0506 

65SD0506RE 

65SD0506 

65SD65612 

65SD0506 

65SD0506RE 

65SD0506RE 

All associated analytes 
chlorobenzene-d, 

bromochloromethane 
1,4-difluorobenzene 
chlorobenzene-d, 

methylene chloride 

methylene chloride 

All analytes 

All analytes 

All analytes 

DL QL SPECIFIC FINDINGS 

+ J 1 

+ I- J/UJ 2 

+ J 3 

+ l- J/UJ 4 

+/- J/UJ 5 

+ u 6 

+ CRQL 6 

+ J 7 

+/- J/UJ 8 

+/- R 9 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
r in the DL column denotes a non detect result 



General 

DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This 
report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the U.S. EPA CLP, 3/90 SOW; to the National Functional 
Guidelines for Organic Data Review, and NEESA Level E. All comments made within 
this report should be considered when examining the analytical results (Form l’s). 

SDG # 655005; CASE # 3666 

Holding Times 

All extraction and analysis holding times for all samples were met for all samples per 
the SOW and National Functional Guidelines. No qualifications are required. ..-. 

Tuning 

All of the DFTPP tunes in the initial and continuing calibrations met the percent 
relative abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibration that was analyzed by the laboratory for these samples was 
acceptable for all compound %RSDs and average RRFs. No qualifications are 
required. 

Continuing Calibrations 

The continuing calibrations that were analyzed all of the criteria and non criteria 
compounds met requirements for RRFs. Qualifications are required for compounds 
with non compliant %Ds. 

I- 
” Qil3 
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Continuing Calibrations (continued) 

Specific Findings: 

1. The continuing calibration, BCC06052, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

SBLKAF5197B 
65SD05612 
65SD0506 

hexachlorocyclopentadiene 
2,4-dinitropher\ol 

2. The continuing calibration, BCC06052, contained compounds with %Ds greater 
than 50% D but less than 90% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J), and all 
non detects as estimated (UJ). 

SBLKAF51978 
65SD05612 
65SD0506 

carbazole 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

l.‘iethod Blanks 

The method blank that was analyzed exhibited contamination for TICS. The method 
blank results will be compared to their associated samples. Refer to the glossary of 
data qualifiers for a list and definition of the method blank qualifiers: CRQL, U and No 
Action. 

Specific Finding: 

3. Reject all results for the “B” flagged TICS due to method blank contamination. 
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Rinseate Blanks 

The associated rinseate blank was not identified for this SDG. No qualifications 

are required. 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

Surrogate recoveries for all samples and blanks met QA/QC criteria. No qualifications 

are required. 
.F 

Matrix Spike 

The associated MS/MSD was not identified for this SDG. No qualifications are 
required. 

Field Duplicates 

No ‘qualifications are required. 

Compound Identificationlhantitation 

No qualifications are required. 

System Performance and Overall Assessment 

Overall performance was fair. The laboratory did not encounter any large problems. 

The data reviewer estimates less than 10% of data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for th’dt analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL- and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SAMPLE ID 

SBLKAF5197B 

65SDO5612 
65SD0506 

SBLKAF5197B 
65SD05612 
65SD0506 

All samples 

,-. 

sUMMARY OF DATA QUALIFICATIONS 

ANALYTE ID DL Q!z SPECIFIC FINDINGS 

hexachlorocyclo- + J I 
pentadiene 

2,4-dinitrophenol 

carbazole +/- J/UJ 2 

“B” flagged TICS + R 3 

i DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm .A 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 
PESTICIDE/AROCLOR ANALYSIS 

The organic findings offered in this screening report assume that all analytical results 
are correct as reported and are based upon the examination of the reported holding 
times, GC instrument performance, initial and continuing calibrations, analytical 
sequence, blank analysis results, surrogate recoveries, and MS/MSD results. All 
comments made within this report should be considered when examining the 
analytical results (Form Is). Please refer the specific findings found in each category 
to the Summary of Data Qualification table. 

SDG # SD0506 

Holdina Times 

All extraction and analysis holding times were met based on extraction and analysis 
information in the data package and the chain of custody records. No qualifications 
are required. 

GC Instrument Performance 

The resolution requirements were met on both co1umr.i; in the sequence. The 
analytical sequence was acceptable. All 4,4’-DDT and endrin breakdowns were 
within QC limits. All surrogate retention times were within the established retention 
time windows (RTWs). All PEM standard RPDs were within the 25% QC limit. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations were not acceptable for the linearity of all compounds. Raw 
data was not required in this Level C data package. 

Specific Findings 

1. The initial calibration on instrument 5890K, 6/12/95, exhibited a %RSD greater 
than 20% for 4,4’-DDD. All positive and non-detect results in the following 
samples are qualified as estimated, J/UJ, for the non-compliant compounds 
noted below. 

65SD0506 4,4’-DDD 

65SD05612 
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Continuina Calibrations 

All compounds in the calibration standards were within the laboratory reported 
Retention Time Windows (RTWs) for all columns. All continuing calibration standards 
associated with the reported samples exhibited relative percent differences, RPDs, 
within the QC limits. Raw data was not required in this Level C data package. No 
qualifications are required. 

Method Blanks 

The associated method blank did not exhibit contamination for target compounds. 

Instrument Blanks 

The instrument blanks were free of target compound contamination. 

QC Blanks 

QC Blanks were not included with this SDG. 

Florisil/GPC Checks 

The GPC clean-up check standard exhibited acceptable spike recoveries for all 
compounds. The Florisil cartridge check exhibited acceptable spike recoveries for all 
compounds. Raw data was not required in the Level C data package. 

Surroaate Recoveries 

All samples exhibited compliant TCX and DCB recoveries. No qualifications are 
required. 

Matrix Spike/Matrix Spike Duplicate 

A MS/MSD pair was not included with this SGD. 

Field Duplicates 

A field duplicate pair was not included with this SGD. 
-. 
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. . 
Analyte IdentificationKhantltatlea 

Positive results were reported in one sample. identification and quantitation app.ear 
reasonable based on sample and standard review. Quantitation calculations were not 
verified because raw data is not a required deliverable for NEESA Level C QC. 
Sample data chromatograms were not provided although they are required with a 
NEESA Level C data package. Some reported positive results exhibited column 
quantitation %Ds greater than 25%. 

Specific Findings 

2. Positive results exhibited column quantitation %Ds greater than 100% are 
qualified as presumptively present at an estimated concentration, NJ. 

Overall Assessment 

The overall quality of the data package is good. The reported results are accepted 
as reported by the laboratory with the noted qualifications based on the limited 
deliverables in a Level C data package. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Piesumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

_- 

u = 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank.qualifiers. 

The specific Findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 

in the data validation process that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID DL c&Is SPECIFIC FINDINGS 

65SDO506 4,4’-DDD +/U J/UJ 1 
65SD05612 

All All P >lOO% + NJ 2 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NABBATIVE 
Metals 

General 

The inorganic findings offered in this screening report assumes that all analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MWMSD results. A 
minimum of ten percent of all laboratory calculations are recalculated by the 
reviewer. All comments made within this report should be considered when 
examining the analytical results (Form Is). 

This data package consisted of results from Lejuene, SDG# N/A, the analysis of two 
(2) field soil samples and no Matrix Spike and Duplicate pair for TAL Metals. Overall, 
the inorganic data quality was fair. All protocol requirements were followed with the 
exception of the following problems. 

Specific QA/QC deficiency Findings are listed numerically in the following categories: 

Holding Times 

The holding times were met as specified in Section 3 of the NEESA (20.2-0478) 
QA protocol. 

Calibration 

No deficiencies in this section. 

Preparation and Field Blank 

1. The preparation blank exhibited contamination for the following elements. 

Calcium 11.4 mg/kg 
Zinc 1.29 w/kg 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as estimated, “U”. 

Interferences 

No significant interferences were observed. 



Metals Data Assessment Narrative (continued - Page 2) 

Wke Recovery 

No deficiencies in this section. 

DurJlicate 

No deficiencies in this section. 

m 

No deficiencies in this section. 

Serial Dilution 

No deficiencies in this section. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE 
SPECIFIC 

DL QL FINDING 

All soil samples Ca and Zn. + u 1 

DL- denotes laboratory qualifier/reported value 
+ denotes positive values 
U denotes non-detect values 

Clt- denotes data v:\lidation qualifier 



JOB# 3681 

SAMPLES AND FRACTIONS REVIEWED 

Sample Identifications Analvtical Fractions 

BAKER ID 

65DW020-l 

QUANT ID 

AF4532 

Matrix VOA 

WATER X 

Total Number of Samples (Water/Soil) l/O 

Individual fractions were reviewed as follows: 

Primary Secondarv 

VOA - Voiatiles (CLP, OLMol.8) 
SV - Semivolatiles (CLP, OLMOI .8) 
P/A - Pesticide/PCBs (CLP, OLMOI .8) 
TAL - Total Metals (CLP, ILM02.1) 

Dan Heil 
Dan Heil 
Jackie Cleveland 
Paul Humburg 

sv TAL P/A 

X x x 

l/O l/O l/O 

Gene Watson 
Gene Watson 
Gene Watson 
Jackie Cleveland 

. 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This 
report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the U.S. EPA CLP, 3/90 SOW; the National Functional 
Guidelines for Organic Data Review, and NEESA Level C. All comments made within 
this report should be considered when examining the analytical results (Form l’s). 

SDG # 65DW02; CASE # 3681 

Holding Times 

The holding times for all of the samples were not met per the Organic Functional 
Guidelines and the CLP SOW (fourteen (14) days from collection date). No 
qualifications are required. 

Tuning 

All of the BFB tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these-samples were 
not acceptable for all compound %RSDs and the average RRFs for all of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 05/05/95, contained compounds with 
%RSDs greater than 30%. No qualifications are required because, no samples 
were analyzed following the calibration. 

chloroethane 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations 

The continuing calibrations that were. analyzed with this data package exhibited %Ds 
that were not within %D continuing calibration criteria. All RRFs were within 
calibration criteria. 

Specific Finding: 

2. The continuing calibration, QS0531, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLKAF5431 
65DW0201 

styrene 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

Method Blanks 
. 

The method blanks that were analyzed exhibited contamination for methylene 
chloride, acetone, xylene and TICS. The method blank results will be compared to 
their associated samples. Refer to the glossary of data qualifiers for a list and 
definition of the method blank qualifiers: CRQL, U and No Action. 

Specific findings: 

3. The following samples have been qualified for method blank contamination. 
The qualifications are for all the method blanks. 

4. 

65DW0201 methylene chloride CRQL 

Reject all “B” flagged TICS due to method blank contamination. 
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Trip Blanks 

The associated trip blank was not identified for this SDG. No qualifications ‘are 
required. 

Rinseate Blanks 

The associated rinseate blank was not identified for this SDG. No qualifications are 
required. 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

All of the surrogate recoveries for the all blanks and samples were within QA/QC 
limits. No qualifications are required. 

Matrix Spike/Matrix Spike Duplicate (MWMSD) 

The associated MWMSD was not identified for this SDG. No qualifications are 
required. 

Field Duplicate 

No qualifications are required. 

Compound Identificationbhantitation 

No qualifications are required. 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large 
problems. The data reviewer estimates that less than 5% of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES -. 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u =- The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



p”” 
SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID DL QL SPECIFIC FINDINGS 

VBLKAF5431 
65DWOZOl 

styrene + J 2 

65DWOZO’l methylene chloride + CRQL 3 

65DW0201 “B” flagged TICS + R 4 

* DL denotes the Form I qualifier supplied by the laboratory 

F” 
QL denotes the qualifier used by the data validation firm 

- + in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that ail analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This 
report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the U.S. EPA CLP, 3/90 SOW; to the National Functional 
Guidelines for Organic Data Review, and NEESA Level E. All comments made within 
this report should be considered when examining the analytical results (Form l’s). 

SDG # 65DW02; CASE # 3681 

Holding Times 

All extraction and analysis holding times for all samples were met for all samples per 
the SOW and National Functional Guidelines. No qualifications are required. .- 

Tuning 

All of the DFTPP tunes in the initial and continuing calibrations met the percent 
relative abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibration that was analyzed by the laboratory for these samples was 
acceptable for all compound %RSDs and average RRFs. No qualifications are 
required. 

Continuing Calibrations 

The continuing calibration that was analyzed all of the criteria and non criteria 
compounds met requirements for RRFs and %Ds. No qualifications are required. 

Internal Standards 

All internal standard EICP areas m-et the internal standard EICP area QA/OC criteria. 
No qualifications are required. 

__ 
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Method Blanks 

The method blank that was analyzed ,exhibited contamination for biS(2- 
ethylhexyl)phthalate. The method blank results will be compared to their associated 
samples. Refer to the glossary of data qualifiers for a list and definition of the method 
blank qualifiers: CRQL, U and No Action. 

Specific Finding: 

1. The samples listed below have been qualified for method blank contamination. 
The qualification are for all method blanks. 

65DW0201 bis(2-ethylhexyl) 
phthalate 

CRQL 

Rinseate Blanks 

The associated rinseate’blank was not identified for this SDG. No qualifications 
are required. 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

Surrogate recoveries for all samples and blanks met QA/QC criteria. No qualifications 
are required. 

Matrix Spike 

The associated MS/MSD was not identified for this SDG. No quatifications are 
required. 

Field Duplicates 

No qualifications are required. 
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Compound IdentificationKluantitation 

No qualifications are required. 

System Performance and Overall Assessment 

Overall performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates less than 10% of data required qualifications. 



GLOSSARY OF DATA QUALIFfERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID DL QL SPECIFIC FINDINGS 

65DW0201 bis(2-ethylhexyl) 
phthalate 

+ CRQL 1 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fir? 
f in the DL column denotes a positive result - 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLOR ANALYSIS 

General 

The organic findings offered in this screening report assume that all analytical results 
are correct as reported and are based upon the examination of the reported holding 
times, GC’ instrument performance, initial and continuing calibrations, analytical 
sequence, blank analysis results, surrogate recoveries, and MS/MSD results. All 
com.ments made within this report should be considered when examining the 
analytical results (Form Is). Please refer the specific findings found in each category 
to the Summary of Data Qualification table. 

SDG # DW0201 

Holdina Times 

AlI extraction and analysis holding times were met based on extraction and analysis 
information in the data package and the chain of custody records. No qualifications 
are required. 

GC Instrument Performance 

The resolution requirements were met on both columns in the sequence. The 
analytical sequence was acceptable. All 4,4’-DDT and endrin breakdowns were 
within QC limits. Ail surrogate retention times were within the established retention 
time windows (RTWs). All PEM standard RPDs were within the 25% QC limit. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations were acceptable for the linearity of all compounds. Raw data 
was not required in this Level C data package. No qualifications are required. 

Continuina Calibrations 

AU compounds in the calibration standards were within the laboratory reported 
Retention Time Windows (RTWs) for all columns. All continuing calibration standards 
associated with the reported samples exhibited relative percent differences, RPDs, 
within the QC limits. Raw data was not required in this Level C data package. No 
qualifications are required. 
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Method Blanks 

The associated method blank did not exhibit contamination for target compounds. 

lnstrument Blanks 

The instrument blanks were free of target compound contamination. 

QC Blanks 

QC Blanks were not included with this SDG. 

Florisil/GPC Checks 

The Florisil cartridge check exhibited acceptable spike recoveries for all compounds. 
A GPC clean-up check standard was not required as only water samples were 
included in this data package. Raw data was not required in the Level C data 
package. 

Surroaate Recoveries 

All samples exhibited compliant TCX and DCB recoveries. No qualifications are 
required. 

Matrix Spike/Matrix Spike Duplicate 

A MWMSD pair was not included with this SGD. 

Field Duplicates 

A field duplicate pair was not included with this SGD. 

Analyte IdentificationKIuantitation 

No positive results were reported. Identification and quantitation appear reasonable 
based on sample and standard review. Quantitation calculations were not verified 
because raw data is not a required deliverable for NEESA Level C QC. Sample data 
chromatograms were not provided although they are required with a NEESA Level C 
data package. 
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Overall Assessment 

The overall quality of the data package is good. The reported results are accepted 
as reported by the laboratory with the noted qualifications based on the limited 
deliverables in a Level C data package. 



GLOSSARY OF DATA QUALIFIERS 
-- 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

.-. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific Findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID 

NO QUALIFICATIONS ARE REQUIRED. 

DL Q!s SPECIFIC FINDINGS 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
Metals 

General 

The inorganic findings offered in this screening report assumes that all analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MS/MSD results. A 
minimum of ten percent of all laboratory calculations are recalculated by the 
reviewer. All comments made within this report should be considered when 
examining the analytical results (Form Is}. 

This data package consisted of results from Lejuene, SDG# N/A, the analysis of one 
(I) field water sample and no Matrix Spike and Duplicate pair for TAL Metals. Overall, 
the inorganic data quality was fair. All protocol requirements were followed with the 
exception of the following problems. 

Specific QA/QC deficiency Findinqs are listed numerically in the following categories: 

Holdina Times 

The holding times were met as specified in Section 3 of the NEESA (20.2-0476) - 
QA protocol. 

Calibration 

No deficiencies in this section. 

Preparation and Field Blank 

No deficiencies in this section. 

Interferences 

No significant interferences were observed. 

Spike Recovery 

No deficiencies in this section. 

Duplicate 

No deficiencies in this section. 



Metals Data Assessment Narrative (continued - Page 2) 

No deficiencies in this section. 

Serial Dilution 

No deficiencies in this section. 



SUMMARY OF DATA QUALIFICATIONS ,-- 

SAMPLE ID ANALYTE 
SPECIFIC 

DL QL FINDING 

Data stands as reported without qualification. 

DL - denotes laboratory qualifier/reported value 
+ denotes positive values 
U denotes non-detect values 

OL - denotes data validation qualifier 



SDG# ACOIF (Case # 82295) 

SAMPLES AND FRACTIONS REVIEWED 

SamDIe Identifications 

BAKER ID QUANT ID 

73-FSOl-BCOI F 
73-FSOI -BCOl FDUP 
73-FSOI -BC02F 
73-FSOI -BFOl F 
73-FSOI -PFOI F 
73-FSOI -SF01 W 
73-FSOI -SF01 F 
73-FS02-BCOI F 
73-FS02-BC02F 
73-FS02-YMOI W 
73-FSO2-SF01 W 
73-FS02-SF01 WMS 
73-FSO2-SF01 WMD 
73-FSO2-SF01 WDUP 
73-FSO2-SF01 F 
73FSO2-SSOI F 
73-FS02-SPMOI F 
73-FSO2-PFOI W 
73-FSO3-BCOI F 
73-FS03-BC02F 
73-FS03-AC01 F 
;73-FSO3-SF01 F 
73-FS03-SMOl F 
73-FS03-YMOI W 
65-FS04-BGOI W 
65-FS04-BGOI WMS 
65-FS04-BGOI WMD 
65-FS04-BGOI WDUP 
65-FS04-BGOI F 
65-FS04-RSOI W’ 
65-FS05-LB01 W 
65-FSO5-LB01 F 
65-FS05-RSOl W 
65-FS05-RSOI F 
65-FS05-BGOI W 
65-FS05-BGOI F 

082295-0001 TISSUE 
082295-0001 DUP TISSUE 
082295-0002 TISSUE 
082295-0003 TISSUE 
082295-0004 TISSUE 
082295-0005 TISSUE 
082295-0006 TISSUE 
082295-0007 TiSSUE 
082295-0008 TISSUE 
082295-0009 TISSUE 
082295-0010 - TISSUE 
082295-001 OMS TISSUE 
082295-001 OMD TISSUE 
082295-001 ODUP TISSUE 
082295-0011 TISSUE 
0~2295-0012 TISSUE 
082295-0013 TISSUE 
082295-0014 TISSUE 
082295-0015 TISSUE 
082295-0016 - TISSUE 
082295-0017 TISSUE 
082295-0018 TISSUE 
082295-0019 TISSUE 
082295-0020 TISSUE 
082295-0021 TISSUE 
082295-0021 MS TISSUE 
082295-0021 MD TISSUE 
082295-0021 DUP TISSUE 
082295-0022 TISSUE 
082295-0023 TISSUE 
082295-0024 TISSUE 
082295-0025 TISSUE 
082295-0026 TISSUE 
082295-0027 TiSSUE 
082295-0028 TISSUE 
0822950029 TISSUE 

Matrix 

Analvtical Fractions 

VOA 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

sv 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

a!? 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

M&C 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

. . 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

Total Number oi Sai.i>ples (Soil/Tissue) O/36 O/34 O/36 O/35 



General 

DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported-holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This 
report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the U.S. EPA CLP, 3/9O SOW; the National Functional 
Guidelines for Organic Data Review, and NEESA Level C. All comments made within 
this report should be considered when examining the analytical results (Form I’s). 

SDG # ACOlF; CASE # 82295 

Holding Times 

The holding times for all of the samples were not met per the Organic Functional 
Guidelines and the CLP SOW (fourteen (14) days from collection date). However, 
there is no established holding time for tissue samples, and the data reviewer is 
assuming that the samples remained frozen until analysis. No qualifications are 
required. 

Tuning 
- 

All of the BFB tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were 
not acceptable for ail compound %RSDs and the average RRFs for all of the criteria 
compounds did not meet the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on, 06/21/95, contained compounds with 
%RSDs greater than 30%. No qualifications are required because, no samples 
were analyzed following the calibration. 

- 

acetone 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds 
that were not within %D continuing calibration criteria. All RRFs were within 

calibration criteria. 

Specific Finding: 

2. The continuing calibration, V2872, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLK20 acetone 
3BCOl F 
3BCOZF _--- 
3ACOl F 
3SFOl F 
4RSOl W 
5LBOl W 
5LBOl F 
5BGOl W 
5BGOl F 

3. The continuing calibration, V4380, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed belo.w, qualify all ‘positive results as estimated (J). 

VBLK49 
1 BFOI F 
2BCOl F 
ZBCOZF 
2YMOl W 
ZSFOI W 
ZSFOI WDUP 
ZSFOI WMS 
ZSFOI WMSD 
ZSPMOI F 
ZPFOI W 

bromomethane 
chloroethane 
I,1 -dichloroethene 

-. 

003 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 3 

Continuing calibrations (continued) 

Specific Finding: 

4. The continuing calibration, V4381, contained compounds with %Ds greater 
than 25%, but less than 50%. For the samples and non-compliant compounds 
listed below, qualify all positive results as estimated (J). 

VBLK51 chloromethane 
ZSSOI F acetone 
5RSOl F 2-butanone 

internal Standards 

Ail internal standard ElCP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

Method Blanks 

The method blanks that were analyzed exhibited contamination for methylene 
chloride, acetone, chlorobenzene and TICS. The method blank results will be 
compared to their associated samples. Refer to the glossary of data qualifiers for a 
list and definition of the method blank qualifiers: CRQL, U and No Action. 

Specific findings: 

5. The following samples have been qualified for method blank contamination. 
The qualifications are for all the method blanks. 

3SMOl F 
4BGOlW 
4BGOl WDUP 
4BGOl WMS 
1 BFOI F 
2BCOl F 
2BC02F 
2SFOl W 
2SFO? WDUP 
2SPMOl F 

methylene chloride CRQL 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 
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Method Bianks (continued) 

Specific findings: 

5. The following samples have been qualified for method blank contamination. 
The qualifications are for all the method blanks. 

2YMOl W 
2SFO1 WMS 
2SFOl WMSD 
2SSOl F 

methylene chloride CRQL 

6. Reject all “B” flagged TICS due to method blank contamination. 

Trip Blanks 

The associated trip blank was not identified for this SDG. No qualifications are 
required. 

Rinseate Bfanks 

The associated rinseate blank was not identified for this SDG. No qualifications are 
required. 

Field Blanks 

The associated field blank was not identified for this SDG. No qualifications are 
required. 

Surrogates 

All of the surrogate recoveries for the all blanks and samples were not within QA/QC 
limits. Several samples exhibited surrogates that were diluted out. No qualifications 
are required. 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 
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Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

All spike and RPD recoveries were within advisory limit for MS/MSD 2SFOl W and 
MS/MSD 4BGwOl W. No qualifications are required. 

Field Duplicate 

No qualifications are required. 

Compound IdentificationKhantitation 

No qualifications are required. 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large 
problems. The data reviewer estimates that less than 5% of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK CQJALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

- 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and .is greater than 1 OX the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions-found . 
in the data validation process that resulted in the qualification of the data. 

- 



SAMPLE ID 

VBLK20 
35COl F 
35C02F 
3ACOl F 
3SFOl F 
4RSOl W 
5LBOl w 
5L501 F 
55GOl w 
55GO-l F 

SUMMARY OF DATA QUALIFICATIONS 

ANALYTE ID QL QL SPECIFIC FINDINGS 

acetone + J 2 

bromomethane 
chloroethane 
I,1 -dichloroethene 

i 

VBLK49 
1 BFOI F 
25COl F 
25C‘O2F 
2YMOl w 
2SFOl W 
2SFOl WDUP 
2SFOl WMS 
2SFOl WMSD 
2SPMOl F 
2PFO-l W 

VBLK51 chloromethane 

2SSOI F acetone 
5RSOl I= 2-butanone 

methylene chloride 3SMOl F 
45GOl W I 

45GOl WDUP 
4BGOl WMS 
15FOl F 
25COl F 
25CO2F 
2SFOl W 

-I- J 3 

+ J 4 

+ CRQL 5 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



SUMMARY OF DATA QUALIFICATIONS 
,- 
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SAMPLE ID ANALYTE ID !a 91 SPECIFIC FINDINGS 

2YMOl W 

2SFOl WMS 
2SFOl WMSO 

2SSOl F 

2SFOl WDUP 
2SPMOl F 

methylene chloride + CRQL 5 

All samples “6” flagged TICS -I- R 6 

* DL denotes the Form I qualifier supplied by the laboratory 

QL denotes the qualifier used by the dat,a validation firm . 
+ in the Dt column denotes a positive result 

- 

- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported-holding 
times, blank analysis results, surrogate and matrix spike recoveries, GUMS 
performance, tuning results, calibration results and internal standard areas. This 
report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the U.S. EPA CLP, 3/90 SOW; to the National Functional 
Guidelines for Organic Data Review, and NEESA Level C. All comments made within 
this report should be considered when examining the analytical results (Form l’s). 

SDG # AGO-IF; CASE # 82295 

Holding Times 

The holding times for all of the samples were not met per the Organic Functional 
Guidelines and the CLP SOW. However, there is no established holding time for 
tissue samples,. and the data reviewer is assuming that the samples remained frozen 
until extraction. No qualifications are required. 

Tuning 

All of the DFTPP tunes in the initial and continuing calibrations met‘ the percent 
relative abundance criteria of the SOW and the Organic Functional Guidelines, No 
qualifications are required. 

Initial Calibrations 

The initial calibration that was analyzed by the laboratory for these samples was 
acceptable for ail compound %RSDs and average RRFs. No qu:ilifications are 
required. 

Continuing Calibrations 

The continuing caiibrations that were analyzed all of the criteria and non criteria 
compounds met requirements for RRFs. Qualifications are required for compounds 
with non compliant %Ds. 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Continuing Calibrations (continued) 

Specific Findings: 

I. The continuing calibration, ST20950725A, contained compounds with %Ds 
greater than 25% D but less than 50% D. For the samples and non compliant 

compounds listed below, qualify all positive results as estimated (J). 

SBLKI A 
3YMOl W 
4BGOl W 
1 BCOI FDUP 
1 BCO2F 
1 BFOl F 
1 PFOI F 
I SF01 W 
ISFOIF 
2BCOl F 
2BC02F 

3-nitroaniline 

- 

2. The continuing calibration, ST20950726, contained compounds with %Ds 
greater than 25% D but less than-50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

SBLK20 
4BGOl WMSD 
4BGOl WMS 
2SFOl F 

3,3’-dichlorobenzidine 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ANALYSIS 
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Continuing Calibrations (continued) 

Specific Finding; 

3. The continuing calibration, ST20950728, contained compounds with %Ds 
greater than 25% D but less than 50% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J). 

2PFOl W 
3SFOl F 
3SMOl F 
5LBOl W 
5RSO-l W 
5BGOl W 
5BGOl F 
SBLKI 0 
2SFOl W 

4-chloroaniline 
4-nitroaniline 
3,3’-dichlorobenzidine 

4. The continuing calibration, ST20950728, contained compounds with %Ds 
greater than 50% D but less than 90% D. For the samples and non compliant 
compounds listed below, qualify all positive results as estimated (J), and all 
non detects as estimated (UJ). 

2PFOl W 
3SFOl F 
3SMOl F 
5LBOl W 
5RSOl W 
5BGOl W 
5BGOl F 
SBLKIO 
2SFOl W 

3-nitroaniline 

Internal Standards 

All internal standard EICP areas met the internal standard EICP area QA/QC criteria. 
No qualifications are required. 

ai ..I P 012 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ANALYSIS 
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Method Blanks 

The method blank that was analyzed exhibited contamination for phenol, di-n- 
butylphthalate and TICS. The method blank results will 

associated samples. Refer to the glossary of data qualifiers 

of the method blank qualifiers: CRQL, U and No Action. 

be compared to their 
for a list and definition 

Specific Fi::ding: 

5. The following samples have been qualified for method blank contamination. 
The qualifications are for all the method blanks. 

1 BCOI F di-n-butylphthalate CRQL 

2SPMOI F 
2SSOl F 
4BGOl F 
4RSOl w 
5LBOl F 
2SFOl WMS 
2SFOl WMSD 
1 BC02F i 

1 BFOI F 
ISFOIF 
2BCOl F 
2BC02F 
2PFOlW 
2SFOl F 
5BGOl F 

6. Reject ail results for the “B” flagged TICS due to method blank contamination.- 

Rinseate Blanks 

The rinseate blank that was a:‘lalyzed did not exhibit contamination. No qualifications 
are required. 

- 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ANALYSIS 
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Field Blanks 

The associated field blank was not identified for this SW. No qualifications are 
required. 

Surrogates 

Surrogate recoveries for all samples and blanks did not meet QA/QC criteria. The 
SOW and the National Functional Guidelines allow one surrogate for each fraction to 
fall out side the QA/QC criteria as lorlg as the recovery is greater than 10%. No 
qualifications are required. 

Matrix Spike 

All spike and RPD recoveries were not within advisory limits for MS/MSD 4BG01 W. 
The MS sample exhibited a low spike.recovery for pyrene. No qualifications are 
required. 

Field Duplicates 

No qualifications are required. i 

Compound Identification/Quantitation 

No qualifications are required. 

System Performance and Overall Assessment 

Overall performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates less than 10% of data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METXOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

_. 

u = 

No Action = 

The sample result for the blank contaminant is greater than the 
sample CRQL and is-less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

Th,e sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data. 

_- 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID 

SBLKI A 
3YMOl W 
4BGOl W 
1 BCO’l FDUP 
1 BC02F 
1 BFOl F 
I PFOI F 
ISFOl W 
ISFOIF 
2BCOl F 
2BC02F 

3-nitroaniline 

SBLK20 
4BGOl WMSD 
4BG61 WMS 
2SFOl F 

3,3’-dichlorobenzidine 

2PFOl W 
3SFOl F 
3SMOl F 
5LBOl W 
5RSOl W 
5BGOl W 
5BGOl F 
SBLKI 0 
2SFOl W 

4-chloroaniline 
4-nitroaniline 
3,3’-dichlorobenzidine 

2PFOl W 
3SFOl F 
3SMOl F 
5LBOl W 
5RSOl W 
5BGOl W 
5BGOl F 
SBLKI 0 
2SFOl W 

3-nitroaniiine 

DL c& SPECIFIC FINDINGS 

+ J‘ 1 

2 + J 

+ J 3 

+/- J/UJ 4 

+ DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



_- 

SAMPLE ID 

1 BCOI F 

2SPMOl F 

2SSOl F 
4BGOl F 
4RSOl W 

SUMMARY OF DATA QUALlFldATlONS 

Page - 2 

ANALYTE ID DL u SPECIFIC FINDINGS 

di-n-butylphthalate + CRQL 5 - 

5LBOl F 

ZSFOI WMS 

2SFOl WMSD 

I BCOZF 
1 BFOI F 

1 SF01 F 

2BCOl F 
2BC02F 

2PFO1 W 
2SFOl F 

5RGOl F 

.-” 

All samples “B” flagged TICS + R 6 

3; DL denotes the Form I qualifier supplied by the laboratory 

QL denotes the qualifier used by the data validation firm .-1. 
+ in the DL column denotes a positive result 

- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 

PESTIClDEiAROCLOR ANALYSIS 

The organic findings offered in this screening report assume that all analytical results 
are correct as reported and are based upon the examination of the reported-holding 
times, GC instrument performance, initial and continuing calibrations, analytical 
sequence, blank analysis results, surrogate recoveries, and MS/MSD results. All 
comments made within this report should be considered when examining the analytical 
results (Form Is). Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # ACOIF 

Holding Times 

All extraction and analysis holding times were met based on extraction and analysis 
information, chain of custody records, and the assumption that the tissue samples 
were frozen upon receipt. No qualifications are required. 

G:C Instrument Performance 

The resolution requirements were met on both columns in the sequence. The 
analytical sequence was acceptable. All 4,4’-DDT and endrin breakdowns were within 
QC limits. All surrogate retention times were within the established retention time 
windows (RTWs). All PEM standard *RPDs were within the 25% QC limit. No 
qualifications are required. 

. . 
ral Calm 

The initial calibrations were not acceptable for the linearity of aI compounds. Raw. 
data was not required in this Level C data package. 

Specific Findings 

1. The initial calibration analyzed on instrument GC42A, 07/28/95, on the DB-608 
and DB-1701 columns exhibited three (3) compounds with %RSDs outside the 
criteria. All positive and non-detect results for the noted compounds, in the 
following sam.ples are qualified as estimated, J/UJ. 

All Samples Dieldrin 
4,4’-DDE 
Endosulfan sulfate 



DATA ASSESSMENT NARRATIVE 
PESTICIDE/AROCLORS 
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. 
alrbratlons 

All compounds in the calibration standards were within the laboratory reported 

Retention Time Windows (RTWs) for all columns. All continuing calibration standards 
associated with the reported samples exhibited relative percent differences, RPDs, 

within the QC limits with the exception of several compounds in the CCAL INDAMA%, 
7/30/95, 1512, on the DB-608 column. Raw data was not required in this Level C 

data package. 

Specific Finding 

2. The continuing calibration standard INDAMA analyzed on 07/30/95 at ‘I 512 

exhibited non-compliant %Ds for-all compounds on the DB-608 column. All 

positive and non-detect results for the noted compounds in the following 

samples are qualified as estimated, J/UJ. 

3-SMOI F 
3-YMOI W 

4-BGOI W 

4-BGOI WDU 
4-BGOI F 

4-RSOI W 
5-LB01 W 

5-LB01 F 
5-RSOI W 

5-RSO 1 F 

5-BGOI W 
5-BGOI F 

a-BHC 
y-BHC 

Heptachlor 

Endosulfan I 
Dieldrin 

Endrin 

4,4’-DDD 

4,4’-DDT 

Methoxychlor 

JVlethod Blanks 

The associated method blank did not exhibit contamination for target compounds. 

l.ment Blanks 

One (I) instrument blank exhibited contamination for three (3) target compounds. All 
compounds detected were less than the CRQLs. Qualifications were not required. 

because the contamination was not noted in the associated field samples.- The 

,-- 

laboratory noted that a contaminated syringe caused the problem. 
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QC blanks were not included in this data package. 

The Fiorisil cartridge check and the GPC clean-up check standard exhibited acceptable 
spike recoveries for all compounds. Raw data was not required in the Level C data 
package. 

Surrogate Recover& 

Many samples exhibited non-compliant DC6 recoveries. 

Specific Finding 

3. The positive and non-detect results for the following samples are qualified as 
estimated, J/UJ, due to DCB recoveries below the QC limits. 

1 -BFOl F 
I -PFOl F 
l-SF01 W 
2-BCOI F 
2-PFOI W 
2-SF01 W 
2-SF01 WDU 
2-SPOI F 
2-SSO 1 F 
2-YMOI W 
Z-AC01 F 
3-SMO? F 
3-YMOIW 
4-BGOI F 
4-BGOI W 
4-BGOI WDU 
4-RSOI W 
5-BGOI W 
5-LB01 W 
5-RSOl W 

020 
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. . . 
IX Sgrke/Matrlx Sglke DurJllcate 

The MS/MSD pair of sample 2-SF01 W exhibited acceptable recoveries- for all 
compounds except y-BHC in the MS and endrin in the MS and MSD. The MS/MSD 
pair of sample 4-BGOI W exhibited non-compliant recoveries for the compounds 
dieldrin, endrin, and 4,4’-DDT in the MS and the MSD, and y-BHC in the MS. All RPDs 
were acceptable. No qualifications were required. 

. 
Field Duplrcates 

Three (3) pairs of duplicates were present in this SDG. The duplicate pairs are 
assumed to be laboratory duplicates because there was no indication on the sample 
chain of custody that they were field duplicates. Two (2) of the duplicate pairs, l- 
BCO’l F and 2-SF01 W did not exhibit positive results for target compounds. The pair 
of sample 4-BGOI W exhibited positive results for two (2) compounds, 4,4’-DDE and 
4,4’-DDD. The precision results were greater that 35%. However, standard criteria 
has not been established for tissue samples. The RPDs for the compounds were 40% 
and 50%, respectively. No qualifications were required. 

,__ 

. . 
on/Quantltatim 

Positive results were reported in some samples. Identification and quantitation appear 
reasonable based provided deliverables. Quantitation calculations were not verified 
because raw data is not a required deliverable for NEESA Level C QC. Sample data 
chromatograms were not +.?,t:‘ovided although they are required with a NEESA Level C 
data package. Dilutions were not required. Some results exhibited P flags due to 
column quantitation %Ds. 

Specific Finding 

4. All reported.positive results exhibited P flags are qualified as estimated, J, due 
to column quantitation %Ds >25% but < 100%. 

Overall Assggjment 

The overall,quality of the data package is fair. The reported results are accepted as 
reported by the laboratory with the noted qualifications based on the limited. 
deliverables in a Level C data package: 

- 

02% 



GLOSSARY OF DATA QUALIFIERS 

ICATION CODFS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHODBLANKFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

U = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 1 OX the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

‘No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific Findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data: 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ANALYTE rrr.aSPEClFlC 

All Samples Dieldrin 
4,4’-DDE 
Endosulfan sulfate 

+/U J/UJ 1 

3-SMOl F 
3-YMOl W 
4-BGOI W 
4-BGOI WDU 
4-BGOl F 
4-RSOI W 
5-LB01 W 
5-LB0 1 F 
5-RSOI W 
5-RSO 1 F 
5-BGOI W 
5-BGOI F 

a-BHC 
y-BHC 
Heptachlor 
Endosulfan I 
Dieldt-in 
Endrin 
4,4’-DDD 
4,4’-DDT 
Methoxychlor- 

+/U J/UJ 2 

I-BFOI F 
I-PFOIF 
I-SFOIW 
2-BCOI F 
2-PFO1 W 
2-SF01 W 
2-SF01 WDU 
2-SPOI F 
2-SSOI F 
2-YMO 1 W 
2-AC0 1 F 
3-SMOI F 
3-YMOI W 
4-BGOI F 
4-BGO’I W 
4-BGOI WDU 
4-RSOI W 
5-BGOI W 
5-LB01 W 
5-RSOI W 

All +/U J/UJ 3 

__-.- 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ANALYTE J2l QL SPEClFlC 

All All P + J 4 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
-t in the DL column denotes a positive result 

- in the DL column denotes a non detect result 
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DATA ASSESSMENT NARRATIVE 
Metals 

General 

The inorganic findings offered in this screening report assumes that all analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MWMSD results. A 
minimum of ten percent of all laboratory calculations are recalculated by the 
reviewer. All comments made within this report should be considered when 
examining the analytical results (Form Is). 

This data package consisted of results from CTO-312, SDG# AC01 F, the analysis of 
twenty-eight (28) field tissue samples and two Matrix Spike and Duplicate pairs for 
TAL Metals. Overall, the inorganic data quality was fair. All protocol requirements 
were followed with the exception of the following problems. 

Specific QA/QC deficiency Findings are listed numerically in the following categories: 

Holdina Times 

No holding times for tissues. The reviewer assumes that the tissues were kept 
frozen until analysis. 

Calibration 

No deficiencies in this section. 
- 

Preparation and Field Blank 

1. The preparation blank exhibited contamination for the following elements. 

Aluminum 1.52 mgJb 
Barium 0.04 r-w/kg 
Zalcium 1.51 r-w/kg 
Chromium 0.18 w/kg 
Copper 0.15 w/kg 
bon 0.80 mgJ@ 
Magnesium 2.00 mgJkg 
Potassium 25.1 n-w/kg 
Zinc 0.09 mgJkg 
Boron 0.72 r-w/kg 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as estimated, “U”. 
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Metals Data Assessment Narrative (continued - Page 2) 

Interferences 

No significant interferences were observed. 

Spike Recovery 

2. The Matrix Spike recoveries for Arsenic, Mercury and Zinc were below the 
lower control limits. Ail positive and non-detect results are qualified as 
estimated, “J” or “UJ”. 

Duplicate 

3. The Duplicate analyses for Aluminum and Calcium were outside the control 
lim!is. All positive results are quaVied as estimated, “J”. The RPDs for Iron, 
Arsenic, Manganese and Zinc were not greater than 35% and will not be 
qualified, 

No deficiencies in this section. 

Serial Dilution 

4. The Serial dilutions for Barium, Calcium, Iron, Magnesium, Manganese, 
Potassium and Zinc were outside the control limits. All positive results are 
qualified as estimated, “J”. i 

MSA 

5. The following analytes exhibited low recovery during the GFAA spiking 
procedure. All positive and non-detect results are qualified as estimated, “J” 
or “UJ”. 

Analvtes SamDIes 
Arsenic BGOI F, BGOI W, LB01 W, PFOI W, RSOI W, YMOI W, 1 SF01 W and 

ZSSOIF. 
Selenium SMOI F. 

6. The following analytes exhibited high recovery during the GFAA spiking 
procedure. All positive results are qualified as estimated, “J”. 

Anafvtes ~nsles 
Thallium BGOI F, BGOI W, LBOIF, LB01 W, RSOI F, RSOI W and YMOI W. 
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SUMMARY OF DA-iA QUALIFICATIONS 

SAMPLE ID ANALYTE 
SPECIFIC 

DL QL FINDING 

All tissue samples Al, Ba, Ca, + u 1 
Cr, Cu, Fe, 
Mg, K, Zn 
and B. 

All tissue samples As, Hg and 
Zn. 

+/U J/UJ 2 

All tissue samples Al and Ca. + J 3 

All tissue samples Ba, Ca, Fe, + J 4 
Mg, Mn, K 
and Zn. 

BGOI F, BGOI W, LB01 W, 
PFOIW, RSOIW, YMOIW, 
1 SF01 W and 2SSOl F. 
SMOI F-. 

As. 

Se. 

-t/U J/UJ 5 

BGOI F, BGOI W, LB01 F, TI. c J 6 
LB01 W, RSOI F, RSOI W 
and YMOI W. .- 

DL - denotes laboratory quaiifierlreported value 
+ denotes positive values 
U denotes non-detect values 

QL - denotes data validation qualifier 





APPENDIX L.1 
BASE BACKGROUND METALS CONCENTRATIONS 

IN SURFACE SOIL 



Aluminum 
Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

COPPer 
Iron 
Lead 
Magnesium 
Manganese 

Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
zinc 
Cyanide 

6-ZOlN-SBl l-00 6-201N-SBl2-00 6-201C-SB38-00 6-201GSB39-00 78-BB-SB-00 41-BB-SBOl-00 41-BB-SB02.00 41-BB-SB03-00 

O.oL95 
0.285 

178 
0.475 

0.85 
0.55 
525 

1 lf65 
3.1 

0.01 
1.6 

36.55 
0.47 
0.95 
19.65 
0.19 
1.05 
0.55 

45.25 748 245 
4.8 1.4 1.3 

0.29 0.91 0.28 

2.05 16.5 3.5 
0.1 0.03 0.03 

0.295 0.58 0.175 
108 10700 402 

0.49 1.6 0.33 
0.9 0.195 0.185 
0.6 3.1 0.75 
160 684 238 
3 62.9 25.1 

10.1 200 26 
1 16 4.5 

0.0 1 0.05 0.06 
1.65 0.8 0.75 

37.5 54.5 30.6 
0.485 0.5 0.465 

1 0.195 0.185 
15.85 14 4.7 
0.195 0.205 0.185 

0.8 2.8 1.6 
0.8 23.1 4.6 

APPENDIX 

BASE BACKGROUND METALS CONCENTRATIONS IN SURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Concentrations are in millograms per kilogram (mg/Kg). 
Qualifiers have been removed per Baker’s standards. 
Qualifiers R, U, and UJ have been given one-halfthe detection value. 
Qualifiers J, NJ, and B have been removed with no detection value change. 

1490 528 1430 2100 
0.33 2.07 0.865 0.87 

0.22 0.356 0.317 0.3205 
8.6 1.525 4.06 4.53 

0.11 0.1 0.09 0.09 
0.55 0.392 0.349 0.3525 
941 18.3 54.6 79.2 
2.2 1.02 0.91 2.64 
1.8 1.965 1.75 1.77 
2 2 87.2 1.8 

1020 83 970 1120 
20.4 2.59 10.9 9.98 
118 8.85 39.1 74 
11.1 0.87 10.2 11.6 

0.05 0.0305 0.078 0.057 
2.2 3.55 3.15 3.2 
102 91.5 81.5 190 

0.31 0.311 0.277 0.2795 

0.33 0.1965 0.175 0.177 
67.5 44.1 39.3 39.65 
0.11 0.565 0.505 0.51 
5.3 2.505 2.23 2.255 

28.3 2.66 6.11 5.97 
0.265 1.23 1.09 1.1 
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Aluminum 
Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

Thallium 
Vanadium 
ZiIlC 

Cyanide 

41-BB-SB04-00 69-BB-SBOI-00 69-BB-SB02-00 69.BB-SB03.00 69-BB-SB04-00 74-BB-SBOl-00 74-BB-SB02-00 74.BB-SB03-00 

5370 1310 4150 9570 5360 3110 1730 1000 
0.94 0.85 0.95 0.95 0.95 0.905 0.925 0.855 

0.345 0.31 0.345 0.79 0.35 0.3325 0.339 0.314 
13.4 5.6 15.4 19.6 20.8 11.1 1.6 3.12 

0.095 0.14 0.155 0.155 0.155 0.148 O.lSl 0.14 
0.38 0.26 0.285 0.29 0.29 0.2695 0.275 0.2545 
46.3 28.2 43.6 282 53 181 46.9 43.9 
3.24 0.75 4 12.5 5.8 0.84 2.7 0.795 
1.905 2.1 2.3 2.35 2.35 2.225 2.27 2.1 
1.94 1.75 1.9 1.95 1.95 4.56 3.92 1.755 

2160 425 1430 9640 3890 1740 401 787 
6.61 2.8 6 5.3 5.6 5.19 3.79 1.14 
144 37.3 91.8 610 247 70 37.5 16.1 
11.8 15.1 12.7 12.3 8.3 9.44 3.13 7.37 
0.08 0.015 0.06 0.045 0.025 0.04 0.048 0.0305 
3.45 2.9 1.6 1.65 1.65 1.56 1.59 1.475 
177 32.25 35.5 361 106 87.5 89 82.5 

0.301 0.27 0.295 0.3 0.3 0.29 0.296 0.274 
0.1905 0.045 0.045 4.3 0.39 0.046 0.047 0.0435 
42.75 20 22 22.4 22.3 70.4 71.8 87.6 
0.55 0.495 0.55 0.55 0.55 0.53 0.54 0.4985 
2.43 1.8 1.95 13.5 5.6 5.21 1.94 1.8 

7.15 3.1 5.2 10.8 7.9 1.27 1.15 1.97 
1.19 2.2 2.4 2.4 2.4 1.15 1.17 1.08 

APPENDIX 

BASE BACKGROUND METALS CONCENTRATIONS IN SURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 
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APPENDIX 

BASE BACKGROUND METALS CONCENTRATIONS IN SURFACE SOILS 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LFZEUNE, NORTH CAROLINA 

Aluminum 2100 45.25 
Antimony 0.96 0.33 

Arsenic 0.352 0.22 
Barium 16 1.525 
Beryllium 0.1565 0.03 
Cadmium 0.285 0.175 
Calcium 377 18.3 
Chromium 1.98 0.33 
Cobalt 2.355 0.185 
Copper 1.965 0.55 
Iron 1640 83 
Lead 142 1.14 
Magnesium 52.5 8.85 
Manganese 4.61 0.87 

Mercury 0.05 0.01 
Nickel 1.65 0.75 
Potassium 92.5 30.6 
Selenium 0.307 0.27 
Silver 0.0485 0.0435 
Sodium 122 4.7 
Thallium 0.56 0.11 
Vanadium 4.69 0.8 
ZiIlC 2.87 0.55 
Cyanide 1.21 0.265 

74-BB-SB04-00 MIN MAX AVG 2Xaverage 

9570 2435.662 4871.324 

4.8 1.448 2.896 
0.9 1 0.379 0.759 
20.8 8.787 17.575 

0.1565 0.114 0.228 
0.58 0.328 0.655 

10700 799.000 1598.000 
12.5 2.486 4.973 

2.355 1.728 3.455 
87.2 7.041 14.081 
9640 1583.118 3166.235 
142 18.547 37.094 
610 105.524 211.047 
16 8.419 16.838 

0.08 0.043 0.087 
3.55 2.025 4.050 

361 99.259 198.518 
0.5 0.337 0.674 

4.3 0.492 0.984 
122 42.706 85.412 

0.565 0.429 0.857 
13.5 3.380 6.760 

28.3 6.676 13.353 
2.4 1.453 2.905 
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APPENDIX L.2 
BASE BACKGROUND METALS CONCENTRATIONS 

IN SUBSURF’ACE SOIL 



‘4lXeniC 

Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
zinc 

6-201N-SBI l-07 6-201N-SB12-02 6-201C-SB38-01 6-201~SB39-04 78-BB-SB-01 2-GW09.01 I-BB-SB38-05 

672 
4.7 

0.31 
2 

0.095 
0.285 
5.35 
1.6 

0.65 
0.475 
257 
1.2 

13.1 
0.475 
0.01 
1.6 

48.9 
0.5 

0.95 
12.7 

0.205 
0.75 

0.475 

APPENDIX 
BASE BACKGROUND METALS CONCENTRATIONS IN SUBSURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MC& CAMP LEJEUNE, NORTH CAROLINA 

857 
4.85 

0.315 
2.05 

0.1 
0.295 

5.4 
1.85 
0.9 
0.6 
126 
1.6 

12.7 
0.395 
0.01 
1.7 

40.8 
0.5 
1 

12.15 
0.21 

0.395 

3620 2970 10200 8520 4580 
1.4 1.25 0.355 1.6 4.2 

0.033 0.305 0.24 0.47 1.1 
7.6 6.5 10.9 6.6 7.5 

0.03 0.025 0.12 0.23 0.125 
0.57 0.17 0.6 1.2 0.370 

4410 12.1 81.3 10.6 35.600 
6 2.2 5.7 8.7 10.5 

0.235 0.175 0.95 1.9 0.495 
1.7 0.65 0.95 0.47 6.6 

456 833 822 2840 4940 
11.5 2.7 6.1 4.3 5.1 
133 86.8 188 260 222 
7.5 2.6 2.4 5.2 4.1 

0.04 0.015 0.045 0.11 0.025 
0.8 0.7 2.4 4.7 0.850 

84.7 187 123 184 409 
0.55 0.5 0.29 0.115 0.495 

0.195 0.175 0.355 0.7 0.600 
13.25 7.25 44.9 31.5 12.850 

0.22 0.2 0.12 0.23 0.495 
3 4.7 7.4 13.4 12.200 

11.6 0.9 2.1 1.4 4.700 

Concentrations are in millogrms per kilogram (mg/Kg). 
Qualifiers have been removed per Baker’s standards. 
Qualifiers R, U, and UJ have been given one-halfthe detection value. 
Qualifiers J, NJ, and B have been removed with no detection value change. 
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Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
zinc 

10/23/95/SUBBACK.WK4 

l-BB-SB39-04 I-BB-SB39.06 1.GWl3-04 1-GW13-08 28-BB-SB37-03 28-BB-SB38-04 28.GW09DW-01 

6180 5980 4160 6600 5170 2830 5730 
3.25 2.95 6.9 3.2 3.55 3.55 3.75 
0.29 0.26 0.285 0.280 0.315 0.315 1.500 

11.800 8,600 7.500 8.400 9.700 5.000 11.700 
0.095 0.085 0.095 0.095 0.105 0.105 0.110 
0.290 0.260 0.285 0.280 0.315 0.315 0.330 
12.250 19.700 52.400 92.600 23.450 6.850 441.000 

5.5 5.3 7.1 8.3 7.3 3.4 4.7 
0.385 0.350 0.380 0.375 0.42 0.42 0.93 

0.6 0.5 2.1 1.6 0.65 0.65 0.65 
1510 1210 567 959 2090 749 2780 
3.8 3.1 3.3 4.0 4.1 2.3 7.4 
189 217 131 262 153 66 157 
4.9 5.4 2.0 4.5 3.2 1.5 5.3 

0.025 0.020 0.050 0.025 0.025 0.025 0.025 
2.300 0.600 0.650 0.650 0.750 0.750 1 

191 268 98 308 122 91.3 136 
0.385 0.350 0.380 0.375 0.420 0.420 0.440 
0.480 0.435 0.475 0.470 0.500 0.550 0.550 
21.6 9.2 9.6 10.9 33.8 28.6 20.3 
0.385 0.350 0.380 0.375 0.420 0.420 0.440 
6.500 6.100 3.500 10.100 6.4 2.8 8.5 

2.900 2.400 1 .ooo 2.700 1.9 1.0 4.2 

APPENDIX 
BASE BACKGROUND METALS CONCENTRATIONS IN SUBSURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INWSTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Concentrations are in millogrms per kilogram (mg/Kg). 
Qualifiers have been removed per Baker’s standards. 

Qualifiers R, U, and UJ have been given one-halfthe detection value. 
Qualifiers J, NJ, and B have been removed with no detection value change. 



Antimony 
Al-S&Z 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 
Silver 
Sodium 

Thallium 
Vanadium 
Zinc 

30-BB-SB12-03 30-BB-SB13-01 30-BB-SB14-01 30-BB-SB15-01 30-BB-SB16-02 30-GWO3-01 35-GWDSOl-03 

2970 17.1 25.7 42.6 777 16.9 2910 
3.9 3.1 3.6 3.6 3.4 3.9 2.750 

0.34 0.28 0.32 0.32 0.30 0.34 0.12 
0.8 0.7 0.8 0.8 3.5 0.8 5.5 

0.12 0.09 0.11 0.11 0.10 0.12 0.06 
0.34 0.28 0.32 0.32 0.30 0.34 0.30 
7.0 6.9 4.8 6.3 116 6.6 456.0 
3.9 0.7 0.8 0.8 0.7 0.8 2.2 

0.45 0.37 0.42 0.43 0.40 0.46 0.65 
0.7 0.6 0.7 0.7 0.6 0.7 0.550 
908 95.9 155 63.3 514 74.5 442 
0.7 0.47 1.9 0.9 1 3.2 0.59 8.1 

24.7 7.5 2.9 2.9 30.2 3.1 63.5 
1.7 4.3 6.7 1.1 3.7 1.7 5.6 

0.03 0.03 0.08 0.25 0.03 0.68 0.03 
0.8 0.7 0.8 2.2 1.7 0.8 1.050 
13.2 6.3 1.1 21.3 21.9 1.2 145 
0.45 0.37 0.42 0.43 0.40 0.46 0.085 
0.6 0.46 0.6 0.6 0.50 0.6 0.39 
12.5 11.1 19.3 5.4 14.4 5.8 141.0 
0.45 0.37 0.42 0.43 0.40 0.46 0.06 
6.2 0.73 1.0 0.84 1.6 0.34 3.0 

0.35 0.32 0.39 1.2 1.7 1.3 2.6 

APPENDIX 

BASE BACKGROUND METALS CONCENTRATIONS IN SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Concentrations are in millogrms per kilogram (mg/Kg). 
Qualifiers have been removed per Baker’s standards. 

Qualifiers R, U, and UJ have been given one-halfthe detection value. 
Qualifiers J, NJ, and B have been removed with no detection value change. 
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Almninum 
Antimony 

.4lF& 

Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

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

BB-SB02-07 BB-SB03-05 80-BB-SBOl-06 80-SS-SBOl-03 80.BB-SB2-03 80-BB-SB02-06 80-BB-SB03-03 

888 
5.000 
1.00 
1.6 

0.10 
0.50 
74.2 
2.4 

1 

1220 
2.4 

35.7 
2.7 

0.055 
2 

100.5 
0.500 
0.50 
20.6 
1.00 
3.9 
8.7 

5.600 

1.10 
3.8 

0.11 
0.55 

290.0 
4.2 
1.1 
1.1 

1870 
3.8 

115.0 
2.4 

0.06 
2.250 
228 

0.550 
0.55 
28.2 

1.10 
4.9 
4.9 

APPENDIX 
BASE BACKGROUND METALS CONCENTRATIONS IN SUBSURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LFJEUNE, NORTH CAROLINA 

11000 2520 5950 9600 9500 
6.200 1.300 1.350 1.650 3.500 

15.40 0.245 1.60 4.70 1.80 
22.3 4.5 9.9 13.5 10.9 
0.3 1 0.01 0.04 0.20 0.09 

0.205 0.16 0.165 0.205 0.16 
257.0 105.0 323.0 210.0 142.0 
66.4 2.1 10.0 22.0 12.0 

7 0.42 0.71 1.40 0.75 
9.5 0.670 1.6 4.4 2.2 

90500 795 2920 12800 3350 
21.4 2.9 5 11.7 7.8 
852.0 76.0 282.0 455.0 357.0 
14.9 1.8 19.9 7.4 6.2 
0.07 0.045 0.055 0.07 0.045 
0.600 0.455 1.4 0.6 2.2 
1250 161 297 1020 458 
2.400 0.275 0.285 0.355 0.275 
0.275 0.21 0.22 0.275 0.21 
124.0 63.4 25.5 47.1 73.2 
2.70 0.425 0.44 0.55 0.42 
69.4 2.3 10.8 18.4 13.5 
26.6 2.0 3.5 8.1 4.8 

Concentrations are in millogrms per kilogram (mg/Kg). 
Qualifiers have been removed per Baker’s standards. 
Qualifiers R, U, and UJ have been given one-half the detection value. 
Qualifiers J, NJ, and B have been removed with no detection value change. 
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I Thallium 
Vanadium 
ZiIlC 

80-BB-SB03-06 7.BB-SBO l-05 7-BB-SB02-05 7-BB-SB03-09 16-BB-SBOl-07 16-BB-SB02-07 16.BB-SB03-05 

1060 1400 1700 581 1940 888 2330 
1.300 5.150 5.150 5.750 5.8 5 5.6 
0.24 1.05 1.05 1.15 1.15 1 1.1 
4.3 16.1 22.6 10.8 3.7 0.8 3.8 

0.01 0.105 0.105 0.115 0.115 0.1 0.11 
0.155 0.50 0.50 0.550 0.6 0.5 0.55 
34.2 38.95 41.55 32.15 135 74.2 290 
2.9 5.0 6.2 3.9 4.7 2.4 4.2 

0.20 1.05 1.05 1.15 1.15 1 1.1 
0.630 1.05 1.05 1.15 1.15 1 1.1 
557 571 709 1620 1150 1220 1870 
5.4 3 1.8 1.1 2.9 2.4 3.8 

50.7 30.6 44.1 12.25 104 35.7 115 
5.4 1.95 2.65 2.1 5 2.7 2.4 

0.045 0.055 0.050 0.060 0.06 0.055 0.06 
0.450 2.050 2.050 2.300 2.3 2 2.25 
130 103 102.5 114.5 116 100.5 228 

0.275 0.50 0.50 0.55 0.6 0.5 0.55 
0.21 0.50 0.50 0.55 0.6 0.5 0.55 
18.3 16.85 13.6 15.65 29.8 10.3 28.2 

0.42 1.05 1.05 1.15 1.15 1 1.1 
2.4 2.3 3.1 2.5 4 3.9 4.9 

1.7 3.1 2.1 3.15 15 4.35 2.45 
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BASE BACKGROUND METALS CONCENTRATIONS IN SUBSURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, (X0-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Concentrations are in millogrms per kilogram (mg/Kg). 
Qualifiers have been removed per Baker’s standards. 

Qualifiers FX, U, and UJ have been given one-halfthe detection value. 
Qualifiers J, NJ, and B have been removed with no detection value change. 
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REMEDIAL INVESTIGATION, CTO-0312 
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36-BB-SBO l-02 36-BB-SB02-02 36-BB-SB03-03 43-BB-SBOl-02 43-BB-SB02-01 43-BB-SB03-02 44-BB-SBOl-03 

4480 8700 
1.15 1.2 

0.155 0.69 
13.9 13.7 

0.032 0.035 
0.31 0.315 
116 225 
4.2 13.5 

0.245 0.25 
0.43 0.98 
2690 4080 
5.4 6.6 

18.6 292 
2.5 6.7 

0.06 0.06 
1 9.1 

91.3 222 
0.12 0.175 
0.27 0.27 
11.3 25.6 

0.055 0.085 
8.2 17 

0.82 2.6 

Concentrations are in millogrms per kilogram (mgfKg). 
Qualifiers have been removed per Baker’s standards. 

3810 4320 959 2260 10300 
1.9 2.3 1.75 2.25 1.15 

0.185 0.44 0.115 0.31 1.2 
5.5 8.9 2.2 9.1 12.5 

0.08 0.1 0.075 0.1 0.065 
0.255 0.31 0.235 0.305 0.305 

48.2 76.9 77.6 295 20.9 
3.7 5.5 1.2 2 11 

0.275 0.335 0.255 0.33 0.495 
0.175 0.21 0.16 0,265 0.86 

976 2370 414 507 4720 
4 6.1 1.6 2.8 4.15 

110 121 17.9 49.3 302 
3.6 3 1.3 2.5 3.9 

0.045 0.045 0.05 0.055 0.0425 
1 1.2 0.9 1.2 0.92 

62.5 76 57.5 75 207 
0.145 0.185 0.155 0.17 0.155 

0.275 0.335 0.255 0.33 0.26 
6.1 36.65 4.2 8.75 86.4 

0,105 0.11 0.095 0.105 0.07 
2.05 5.9 0.9 1.7 17.1 
0.89 2.3 0.76 1.6 2.5 

Qualifiers R, U, and UJ have been given one-halfthe detection value. 
Qualifiers J, NJ, and B have been removed with no detection value change. 
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Arsenic 
Barium 
Beryllium 
Cadmium 
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Iron 
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54-BB-SBO l-04 54-BB-SB02-04 86-BB-SBOI-02 65-DW04-05 MIN MAX AVG 

1100 
1.25 
0.16 
1.15 
0.06 

0.325 
24.6 
1.15 

0.26 
0.45 

392 
0.8 
16.4 
0.5 

0.11 
9.2 

29.9 
0.145 

0.28 
4.4 

0.065 
0.85 
0.92 
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REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

1040 
1.25 

0.195 
1.05 

0.0345 
0.335 
14.7 

0.305 
0.46 
319 
1.75 

17.35 
0.6 

0.05 
7.7 

14.45 
0.17 
0.29 
2.2 

0.08 
0.8 
1.3 

2460 

0.22 
4.4 

0.09 
0.275 
50.8 
3.1 

0.29 
0.185 

3160 
2.4 

71.3 
1.8 

0.055 
1.05 
66.5 

0.175 
0.29 
6.8 

0.13 
1.85 
0.37 

4560 16.900 11000.000 3706.615 
5.25 0.355 6.900 3.249 
1.05 0.033 15.400 0.985 
10.9 0.650 22.600 7.185 

0.105 0.010 0.310 0.096 
0.5 0.155 1.200 0.359 
111 4.750 4410.000 193.912 
5.7 0.650 66.400 6.268 
3.2 0.175 7.000 0.805 
1.05 0.160 9.500 1.205 
925 63.300 90500.000 3567.320 
2.7 0.465 21.400 4.132 
192 2.850 852.000 131.699 
5.6 0.395 19.900 3.995 

0.05 0.010 0.680 0.065 
2.1 0.450 9.200 1.863 
105 1.050 1250.000 172.126 
0.5 0.085 2.400 0.403 
0.5 0.175 1.000 0.434 

69.9 2.200 141.000 27.285 
1.05 0.055 2.700 0.490 
4.1 0.340 69.400 6.670 

3.45 0.320 26.600 3.334 

Concentrations are in millogrms per kilogram (mg/Kg). 
Qualifiers have been removed per Baker’s standards. 
Qualifiers R, U, and UJ have been given one-halfthe detection value. 
Qualifiers J, NJ, and B have been removed with no detection value change. 
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Aluminum 7413.230 
Antimony 6.498 

Arsenic 1.971 

Barium 14.370 
Beryllium 0.191 

Cadmium 0.718 

Calcium 387.824 
chromium 12.537 

Cobalt 1.611 
Copper 2.410 

hOIl 7134.639 

Lead 8.264 

Magnesium 263.398 

Manganese 7.990 

Mercury 0.129 
Nickel 3.725 

Potassium 344.252 

Selenium 0.806 

Silver 0.869 

Sodium 54.570 

Thallium 0.980 

Vanadium 13.340 

Zinc 6.668 
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1.0 INTRODUCTION 

Numerous groundwater investigations have been conducted at Marine Corps Base (MCB), 

Camp Lejeune under the Department of the Navy (DON) Installation Restoration Program 

(IRP). These studies have identified elevated levels of total metals in shallow groundwater at 

almost every site. The degree of contamination, based on dissolved metals analysis of 

groundwater samples, is limited. It is believed that the presence of elevated metals are not 

always related to past disposal activities for several reasons, which is the basis of this study. 

Currently, Records of Decision (ROD) are being prepared for Operable Units No. 1 (Sites 21, 

24, and 78) and No. 5 (Site 2). Both RODS are proposing to not remediate shallow groundwater 

which contains elevated levels of total metals above State groundwater standards (i.e., North 

Carolina Water Quality Standards) and/or Federal drinking water standards (i.e., Maximum 

Contaminant Levels). Specifically, remediation of shallow groundwater due to elevated total 

metals is not cost effective, or practical, due to the following: (1) the shallow aquifer is not 

used for potable supply; (2) the source of metals in groundwater cannot be correlated with soil 

data or previous disposal practices; (3) the extent of shallow groundwater contamination 

(based on total metals analysis) is widespread and in many cases undefinable, since there are 

no apparent contaminant plumes or patterns associated with the metals; and (4) deep 

groundwater, which is the source of potable water, is not significantly contaminated with 

metals above the standards. 

2.0 STUDY OBJECTIVES 

The DON/Marine Corps initiated a study on inorganics in groundwater throughout MCB 

Camp Lejeune to assess whether total metals in groundwater are related to disposal practices 

or to other factors. The overall goal of this study is to provide information that would be used 

in consideration of not remediating shallow groundwater at Operable Units No. 1 and No. 5, 

and possibly other operable units where total metals are elevated without cause. The 

following study objectives were identified: 

(1) Determine whether the elevated total metals detected in the shallow aquifer are 
related to past disposal practices, well construction factors, sampling techniques, or 
suspended particulates in the samples; 

(2) Determine whether total metals in shallow groundwater are elevated throughout the 
region or MCB Camp Lejeune; 

(3) Determine whether there is a correlation between elevated total metals in 
groundwater and metals in soil; and 
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(4) Determine whether the concentrations of total metals (i.e., low versus high) is related 
to shallow and deep aquifer characteristics. 

3.0 SCOPE OF WORK 

Groundwater and soil data from a total of 21 sites were compiled as part of the overall study. 

Three of the 21 sites are located outside the boundary of the base. These sites include the ABC 

Cleaners Super-fund Site, locatedalong Route 24 in Jacksonville, and two sites located along 

Highway 17 (Off-site Properties No. 1 and No. 2). The two sites along Route 17 were 

investigated by the DON/Marine Corps as part of a real estate survey. The other 18 sites are 

located throughout various portions of MCB Camp Lejeune (see Figure i). 

Information from studies conducted by Baker and other consultants were obtained to evaluate 

metal concentrations in groundwater. The study focused on 14 metals of potential concern to 

human health and the environment. Some of the information was collected under the IR 

Program whereas other information was obtained during other investigations (e.g., ABC 

Cleaners RI/E’S). The following data tables were then prepared to determine why total metals 

are generally elevated in shallow groundwater. 

Table l- Total Metal Concentrations in Shallow Groundwater by Site 

Table 2 - Summary of Repeat Sampling of Shallow Wells (Sites 2 and 78) 

Table 3 - Dissolved Metal Concentrations in Shallow Groundwater by Site 

Table 4 - Summary of Total Metal Concentrations in Upgradient Wells 

Table 5 - Comparison of Subsurface Metal Concentrations in Uncontaminated and 
Contaminated Wells 

Table 6 - Total Metal Concentrations in Deep Groundwater by Site 

Table 7 - Summary of Field Parameters in Shallow Monitoring Wells, Deep Monitoring 
Wells, and Supply Wells 

The tabIes are presented at the end of this report. 

_- 
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4.0 DATA ANALYSIS 

The following discussion represents an analysis of the information contained in each of the 

previously mentioned tables. 

Table 1 (Total Metal Concentrations in Shallow Groundwater) 

All of the sites had at least one (and in most cases several) metal which exceeded either State 

water quality standards or Federal drinking water standards. The most frequently detected 

metals included chromium, lead, and manganese, which were detected at almost every site 

above drinking water standards. Other frequently detected metals which exceeded drinking 

water standards included arsenic, beryllium, cadmium, and nickel. 

An analysis of the data from Table I indicates that elevated total metals are present in 

shallow groundwater at every site, including the three sites which are located off base. The 

two sites which did not exhibit significant contamination include the ABC Cleaners site (only 

chromium exceeded the standards) and Site 48 (only manganese exceeded the standards). 

Total metals detected in shallow groundwater at Site 2 exceeded State and/or Federal 

standards in seven of the 11 shallow monitoring wells. Manganese was the most frequently 

detected metal U/11). Lead (3/11), chromium (2/11), and cadmium (l/11) were also detected 

above the standards,, but less frequently (see Figure 2). 

With the ,exception of Wells 78GWO3 and 78GW19, total metals were detected at Site 78 

(Hadnot Point Industrial Area) above Federal MCLs or NCWQS in every shallow well (see 

Figure 3). The extent of elevated total metals in groundwater is widespread, encompassing 

approximately one square mile (or approximately 660 acres) in total area. The distribution 

and concentration of total metals in shallow groundwater makes it virtually impossible to 

identify or illustrate contaminant plumes (see Figure 3). 

An analysis of the total metals results indicates the following pattern. Samples exhibiting 

elevated levels of lead, chromium, or other contaminants of concern, also exhibited elevated 

levels of other metals such as aluminum, antimony, iron, and zinc. Samples which did not 

exhibit elevated levels of lead, chromium, or manganese also did not exhibit elevated levels of 

other metals. This pattern indicates that the elevated total metals are not limited to one or 
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two contaminants, which would be the case if a lead or chromium plume in the groundwater 

truly existed. In other words, if a site is impacted by a particular metal due to disposal 

activities (say chromium for example), then other metals such as aluminum, lead, or zinc 

should not be consistently elevated as in the case of samples collected from the shallow aquifer 

at MCB Camp Lejeune. This point is depicted in the data summary tables provided in 

Appendix A for Sites 2 and 78. These tables were taken from the Remedial Investigation 

Reports for Operable Units No. 1 and No. 5. As an example, note that sample numbers 

78-MW08,78-MWlO, 78MWll, and 78-MW12 all had elevated levels of total metals when 

compared to samples 78-MW09-2 and 78-MW09-3. It is clear that most of the metal 

concentrations in a particular sample follow a consistent pattern throughout. 

‘- 

Table 2 (Comuarison of Repeat Sampling of Shallow Wells 

Five wells from Sites 2 and 78 were randomly chosen to evaluate total metals concentrations 

between sampling rounds. The comparison was limited to only chromium, lead, and 

manganese since these contaminants were frequently detected throughout MCB Camp 

Lejeune. In several cases, metal concentrations were significantly different between the 

samphng rounds. If the shallow aquifer was impacted due to former disposal activities, a 

contaminant plume would be present and concentrations would not significantly deviate. The c_ 

deviation in metal concentrations may indicate that sampling results are biased due to 

suspended particulates in the samples, 

Table 3 (Dissolved Metal Concentration in Shallow Groundwater by Site) 

The data base for Table 3 was limited to 12 sites since many of the previous investigations (i.e., 

prior to Navy CLEAN) did not analyze for dissolved metals. Nevertheless, an analysis of the 

12 sites revealed that elevated levels of dissolved metals in groundwater is limited. 

Manganese was the most frequently detected metal above drinking water standards (10 of 12 

sites exhibited elevated levels). Lead was detected at only one site (Site 21) above drinking 

water standards. Chromium was also detected at only one site (Site 78) above drinking water 

standards. No other metal was detected above the standards. 

Literature searches have indicated that manganese is a naturally occurring metal in North 

Carolina. Therefore, the presence of manganese may not be attributable to site-related 

activities (Greenhorne 8z C’Mara, 1992). 
-. 
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An analysis of the data from Table 3 clearly shows a significant reduction in metal 

concentrations when compared to Table 1 (total metals in shallow groundwater). One possible 

reason for this reduction is that suspended solids or particles are not being introduced into the 

analysis of the sample due to filtering. A second possibility is that the metals are not 

significantly present in a dissolved state in shallow groundwater due to the species of metals 

under site conditions. It should be noted that calcium and sodium did not exhibit such a 

pattern since the salts of these metals are more soluble in water. For example, the 

concentrations of total calcium and total sodium versus dissolved calcium and dissolved 

sodium are similar and are not affected by the removal of the particulates during filtering. 

The fact that these salts do not exhibit the pattern that the other metals show supports the 

possibility that total metal concentrations are influenced by particulates in the sample. 

Table 4 (Total Metals in Upgradient Shallow Wells) 

The data base for Table 4 consists of groundwater results from 14 upgradient shallow 

monitoring wells (i.e., one well per site). These wells were installed to determine baseline 

groundwater quality to which on-site groundwater conditions could be compared. In some 

cases, the upgradient wells were located in areas where other base activities may have 

influenced groundwater quality. 

The analysis of this data shows that manganese was the most frequently detected metal above 

Federal or State standards in upgradient shallow wells. Manganese was detected in ‘7 of the 14 

upgradient wells above drinking water standards. Chromium and lead were also frequently 

detected above drinking water standards in upgradient (background) wells. These 

contaminants were detected in 6 of the I4 upgradient wells. At Site 2, samples collected from 

an upgradient well (2GW9) exhibited elevated levels of chromium (83p/l), lead (27.2p/l) and 

manganese (747p/l). At Site 78, samples collected from upgradient wells 96W4 and 78GW26 

did not exhibit elevated levels of total metals. The concentration range for metals detected 

above NC WQS and/of Federal MCLs in upgradient wells is provided below: 

l beryllium (ND-465 p@ 

l cadmium (ND-10 @l) 

l chromium (ND-198 p/l) 

l lead (ND-78.8 p/l) 

l manganese (ND-747 fl) 

l mercury (ND-1.6J p/l) 
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Based on the above range representing upgradient wells, none of the on-site wells at Site 2 

exhibited total metals above the maximum background concentrations. However, at Site 78, 

lead and chromium were detected above the maximum background in several on-site wells. 

An analysis of the data from Table 4 indicates that shallow groundwater upgradient of some 

sites contains total metals above drinking water standards. A comparison of Table 4 data 

against Table 1 data indicates that shallow groundwater samples from upgradient wells are 

less contaminated than samples collected from on-site monitoring wells. However, it should be 

noted that the data base for Table 4 consists of only 14 wells whereas the data base for Table 1 

consists of over 130 wells. Therefore, to assume that upgradient groundwater quality is better 

than on-site groundwater quality may not be justified due to the different data bases. 

Table 5 (Comparison of Subsurface Metal Concentrations in Uncontaminated and 

Contaminated Wells) 

The purpose of this table is to determine whether metal concentrations in soils correlate with 

the elevated levels of metals in shallow groundwater. 
- 

To evaluate this, metals in subsurface soils, representing an area of groundwater 

contamination, were compared to metals in subsurface soil in areas which did not exhibit 

groundwater contamination. If the elevated total metals in shallow groundwater are present 

due to former disposal activities, subsurface metals in soil representing an area of 

groundwater contamination would be expected to be elevated or higher than metals in 

subsurface soil representing a non-contaminated area. This evaluation assumes that the well 

exhibiting elevated total metals is within a source area and that the soil sample is 

representative of soil impacted by metal contamination. 

As shown on Table 5, there is no clear pattern or correlation which indicates that elevated 

total metals are due to soil contamination. Note that in many cases, the concentration of 

metals which represent “non-contaminated” areas are greater than the metals which 

represent “contaminated” areas. Also note that the metals in subsurface soil are within or 

close to background subsurface metal concentrations. Therefore, this supports the possibility 

that in many cases at MCB Camp Lejeune, the elevated total metalsin shallow groundwater 

cannot be attributable to a source or to past disposal practices. 
_- 

6 



Table 6 (Total Metals in Deep Monitoring Wells) 

Table 6 presents total metal concentrations in deep groundwater for each site. The data base 

is limited to only 8 sites. Metal concentrations in supply wells were also included for 

comparison purposes. 

As shown on Table 6, total metals in deep groundwater are below drinking water standards 

with a few exceptions. Arsenic and cadmium were detected above the standards in one deep 

monitoring well at Site 78 (see Figure 4). Manganese was detected in deep groundwater at 

three sites and a few of the supply wells. Lead was detected in one supply well at 16 p/l, which 

is slightly above the drinking water standard of 15 p/l. 

Elevated total metals are not widespread in deep groundwater for two possible reasons. First, 

most metals are not very mobile in the environment. Second, deep groundwater samples may 

not have significant amounts of suspended particulates due to different geologic conditions. 

Soils in the deeper aquifer are more compacted and consist primarily of calcareous sands, 

clays, and limestone fragments. Soils in the shallow aquifer are loosely compacted and consist 

primarily of fme-grained sands, silts, and clays. This classification may support the possibility 

that suspended solids are collected during sampling, thereby influencing the analysis for total 

metals. 

Table 7 (Summary of Field Parameters in Shallow, Deep. and Supply Wells1 

Table 7 provides a range of pH and specific conductivity values representative of shallow and 

deep groundwater. In general, lower pH values were noted more often in shallow wells than in 

deep wells (including the supply wells). This condition may influence the leachability and 

speciation of metals in grouudwater. 

Deep groundwater usually exhibited higher specific conductivity values. High specific 

conductivity values are representative of high dissolved conditions. The fact that deep 

groundwater generally exhibited higher specific conductivity values indicates that most of the 

metals, if present, are in a dissolved state. The high specific conductivity values could also 

indicate less suspended particulates due to the geologic conditions of the deep aquifer. The 

lower specific conductivity values observed in shallow wells indicates that the metals in the 

shallow aquifer are not in a dissolved state. This also supports the possibility that suspended 

particulates in the shallow aquifer are influencing the analysis of total metals. 
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5.0 ANALYSIS OF THE STUDY OBJECTIVES 

Each of the objectives identified for this study are analyzed below based on the information 

collected. 

Objective No. 1 (Determine whether the elevated total metals in the shallow aquifer are 

related to past disposal practices, well construction factors, sampling techniques, or suspended 

particulates in the samples) 

Based on the analysis of information provided in Tables 1 through 7 and Appendix A, it 

appears that suspended particulates in groundwater samples could influence the 

concentration of total metals in groundwater. Well construction factors and sampling 

techniques are probably not a significant factor since the data base is representative of data 

obtained by Baker, ESE (Site 28 and 30), Roy F. Weston (ABC Cleaners), and Halliburton 

NUS (Site 7). No particular pattern was noted between sites which Baker obtained the 

samples versus sites in which other consultants obtained the data. Sampling methods were 

also considered. For Sites 63 and 65 for example, samples were collected with a bailer. At 

Sites 2 and 78, samples were collected with a low flow pump. All four sites exhibited elevated 

levels of total metals in groundwater samples. In addition, due to the fact that deep 

groundwater quality is not significantly impacted with metals indicates that well construction 

or sampling techniques are probably not factors related to elevated total metals in 

groundwater. 

With respect to past disposal practices, Table 5 clearly shows that soil concentrations do not 

correlate with elevated total metals in groundwater. Based on this analysis, and on many of 

the sites previously investigated, the source of total metals in groundwater cannot be 

attributable to soil contamination or disposal practices in many cases. This is based on both 

the history of the site as well as the analytical soil results. In some cases, total metals were 

detected at elevated levels even when the site history did not correlate with the contaminants 

found. For example, Sites 2 and 21 have a history of pesticide storage and handling, and there 

are no known disposal areas (i.e., buried debris) within the site boundary. Nevertheless, both 

of these sites exhibited several metals above drinking water standards that would not be 

expected to be present at high concentrations based on the historical use of the site. These 

metals included lead, chromium, beryllium, cadmium, and manganese. 

8 



Objective No. 2 (Determine whether total metals in.shallow groundwater are elevated 

throughout the region or MCB Camp Lejeune) 

Based on groundwater data obtained from both upgradient wells and off base wells, total 

metals were detected above drinking water standards in shallow groundwater in areas that 

would not be influenced by former dis@osal activities at the sites. Given that some of the 

upgradient wells are contaminated, it is apparent that total metals in shallow groundwater 

are elevated in certain areas of the base outside of the influence of site-related disposal 

activities. However, it is unknown whether the shallow aquifer upgradient of the sites is 

contaminated due to other base-related activities or whether the levels in groundwater 

samples are also elevated due to the influence of suspended fines in the samples. 

Objective No. 3 (Determine whether there is a correlation between elevated total metals in 

groundwater and metals in soil) 

An evaluation of the data presented in Table 5 shows that metals in soil samples collected in 

areas of groundwater contamination are not elevated when compared to metals in soil samples 

collected in areas that did not exhibit groundwater contamination. This supports the 

possibility that in many cases, elevated levels of total metals in shallow groundwater are not 

related to the disposal history at the site. As previously mentioned, sites which did not exhibit 

soil contamination (when compared to background soil levels) or did not have a history of 

disposal indicative of metals contamination still exhibited elevated levels of total metals in 

groundwater. Since there is no apparent correlation between metals in soil and total metals in 

groundwater, then the possibility exists that the elevated total metals in groundwater are 

biased high due to suspended particulates. 

Objective No. 4 (Determine whether the concentrations of total metals in groundwater is 

related to shallow and deep aquifer characteristics) 

There is some evidence that the geologic conditions of the shallow and deep aquifers influence 

the amount of total metals detected in groundwater samples. The fact that the deep aquifer 

generally exhibited higher specific conductivity values indicates that there is more dissolved 

constituents in the deep aquifer when compared to the shallow aquifer. This was evident when 

comparing Table 1 (total metals in shallow groundwater) to Table 6 (total metals in deep 

groundwater). Table 6 did not indicate significant levels of total metals in deep groundwater 

throughout MCB Camp Lejeune. 

9 



The geologic conditions of the shallow aquifer would tend to result in samples that may 

contain suspended particulates. The suspended particulates could influence the total metals 

concentrations in the samples. 

6.0 CONCLUSIONS 

1. 

2. 

3. 

4. 

5. 

6. 

Elevated levels of total metals in the shallow aquifer are probably influenced to some 

degree by the geologic conditions of the site. 

There is no correlation between metal levels in soil and total metals in groundwater. 

Therefore, elevated total metals in groundwater cannot be attributable to soil 

contamination of past disposal practices. 

Elevated levels of total metals in the shallow aquifer may be biased high due to suspended 

particulates in the samples. 

Dissolved metals in groundwater were generally below Federal MCLs and NC WQS and 

therefore, do not present a significant problem at MCB Camp Lejeune. 
_- 

Total and dissolved metal concentrations in the Castle Hayne aquifer were generally 

below drinking water standards and therefore, do not present a significant problem at 

MCB Camp Lejeune. 

The presence of manganese in shallow and deep groundwater may be due to naturally 

occurring geologic conditions. 



7.0 RECOMMENDATIONS 

1. Remediation of total metals in the shallow aquifer at Operable Units 1 and 5 is not 

recommended based on the following: 

l Elevated metals in groundwater at both operable units does not appear to be related to 
soil contamination or past disposal practices; 

l The distribution of total metals in groundwater is not characteristic of a plume that 
would be present due to a source of contamination; 

0 Remediation of total metals would not be practical from an engineering or cost 
standpoint; and 

a Currently, there is no human or environmental exposure to shallow groundwater. 

2. Additional background wells should be installed at all sites in order to provide a baseline 
for comparing on-site groundwater quality. 

11 
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TABLE 1 
TOTAL METALS BY SITE 

SHALLOW MONITORING WELLS 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Arwnic 50 50 1.2 - s1.4 2.2 - 23.6 ND - 23.3 ND. 43.41 ND ND. I01 ND. Il6J 5.4 - 131 6.4-121 2.4 36.3 - ND 23.4 - ND 570 - 
Barium 2000 2000 335 - 833 46 - 1420 ND- I020 427.641 ND- 1060 ND - 647 ND. 1120 78.8 - 576 60.1 - 396 55.2 - 999 220 745 - 315.3180 
Bqllium NE 4 2.7 I. 43.4 1.3 ND _ 7.~ ND- 10.3J ND ND-8 ND.19 ND- I.2J ND - 2.4 0.80 42.8 - IS -4.2 1.4 36.6 - 
Cadmium 5 J ND- 12.9 7 ND ND ND ND ND.12 3.3J - 17.31 ND - lO.7J 3.2 - 1 IO ND 6.9 - ND-32 
Calcium NA NA 8850 - 726000 5710 - 450000 5430 - 64900 5050-51300 16100-90700 613OJ- 63000J ND- 151000 20200.160000 l730- 11900 8750 828000 - 10300.91900 2430- 191000 
Chromium 50 100 172.627 11-117 ND-201 47.8 - 220 ND-214 ND - 348J 19-316 P.OJ - 140 42.8 - I061 IO.5 244 - I61 -249 126 895 - 
COPpcr 1000 1300 44.6 - I I7 3 - 23 ND- I75 17.7 - 36.4 ND - 39.7 ND-84 ND-52 l8.8J - 75.4 15.8-42.~ 16.3 1030 - 64.2 104 - 28.6-313 
Lad IS IS 40.8J - I70 2.7 144.8 ND - 200 23.37.3 ND - 127 ND - 2000J 5.1 -89 20.3J. 234J 7.7J-il5J 4.8 9340 - 16.5.28.8 15.8 - 508 

- - !Jangmsc 50 50(l) I25 - 1720 21 - 190 ND - 362 56.9 - 220 ND-91.3 59 - 2765 29.518 82.2.304 78.3 578 - 56.6-2110 71.6 297 88 1730 
t&rcun I.1 2 ND - l.2J ND ND - .46 0.2 - 0.36 ND- I.4 ND. 2.4J ND. 3.2 ND- 1.41 0.88J - O.PJ 0.13.0.92 ND - 0.24 ND. I.1 
t&kel 100 100 28.~ - 426 ND ND-41.9 ND ND ND - 123 ND - 140 ND - 59.8 17.lJ.S2.61 28.8 - I37 20.5 - 143 21.9-486 
Sodium N.A NA 9090 - 19000 ND - 103000 I I IO - 68700 7040 - 156000 1390-4170 7950 - 15700 5230 - 19200 9480 74100 - 5320 8100 - 2080 40200 - 9160.22100 4060 I2600 - 
Vanadium NE NE 214.640 9-184 ND - 330 37.8 - 423 ND - I75 ND-419 ND. 408 6.1 - 164 57.101 20.4 244 - 122 233 - 184-759 
zinc 2100 5000(l) ND-1110 6.146 ND-1620 83.6 - 133 ND- II8 27J - 487J 20 - 650 ND 79.2 104 - 25.7-5180 l9J-661J 87.3 2800J - , , , 

NOTES: 
J - Value is &mated. 
JB - Value is estimated below the CRDI., but greater than the IDL 
NE-Not established. 
NA- Not analyred 
ND-Not detected. 
NCWQS . North Caoliia Water Quality Standard 
MCL . Maximum Ccntaminat Level 
(1) -secondary MCL 



TABLE 2 
COMPARISON OF REPEAT SAMPLING OF SHALLOW WELLS 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

ND 17J 1 9lR I 49lJ I 21.4 I 21SJ I 209 I 353J I 13.8 I 1 y < -.- ._-- __. -__ _ 
13.6 1 13.1 J 54.1 131 J 16.6 1 53 I 100 I 224 1 31.7 1 8.3 

162 1 161 J 46.5 213 J 18.3 ] 115 1 98.3 1 150 I 79 I 26 

NOTES: 
J - Value is estimated.. 
ND-Notdcteckd 

TABLE2XLS Psge 1 of 1 



TABLE 3 
DISSOLVED METALS BY SITE 

SHALLOW MONITORING WELLS 

MCB, CAMP LEJEXJNE, NORTH CAROLINA 

NOTES: 
J.Vdueia- 
JB.valuekcathatdalow~cRD~~~thzul~lDL 
NE-Nd.zstablLhed 
NA-Notanal@. 
ND-NotddCdd. 
NCWQS . Ncdh Cdii W&s Qdii thndard 
McL.hfaximum~Lcvcl 
(l)-SocadaryMCL 



TABLE 4 

SUMMARY OF TOTAL METALS IN UPGRADLENT WELLS 
SHALLOW MONITORING WELLS 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

DPmmt UPI- u- Uppdl& UPC- UPC&b upgndlmt UPvllaknt UPC-M UPS- upvldknt UPI- 

ofslta ofsue olstte ofstte ofstte ofsltu ofsltc! ofstte OfsIte ofstte ofstte ofsk 

PEDERAL 1 2 6 7 9 21 and 18 24 28 Jo 41 43 44 

MCL W&S 2GWo9 6BP6S 7GWo3 9GW‘tS 78GW26 24GWM 28GWO4 4lGWO5 

UPrnmw uPed& UPPht UPmat Upgndtent upgrdknt upgndtmt upgdknt Upgndtcnt 
olslte orstte olslte omtc ofslte ofstte OfABc omrfsltc ofofrdte 

48 63 65 69 78 82 clemen Pmpelty Wl Pmpet+y#2 

WeBNumber 48GWl 69GWO7 9GWO.i 6MWX Mw-sol 

untta us/r. WL -6 lien WL 
I 

?.m ND tic ND 

Bhrium 19.4 3 8 

Beryllium ND 
g 

cadmium 2.5 J 

aImmium ND 

2.9 ND 
46.5 ND ND 35 -3 

1.3 ND ND NA 
g 

2.4 ND ND NA 

13.8 ND ND ND 

Vanadium 1 3.4J 1 
znc I ND I 

z 

1 16.2 1 ND 1 ND 1 ND [ t; 
1 7.8 1 ND 1 ND 1 3 ! l l 
1 13 1 ND 1 ND 1 10 I e 

0.1 ND ND NA 
ii 

13.6 ND ND ND 3 

17.3 ND ND 9 iz 
36.2 ND 

NOTES: 
J-Valueisatimicd 
JB - Vduc L ralimkd below fhc cRDl+ 
NE-N& establii 
NA-Notual~ 
ND-NOtd.CtUid 
NCWQS -North Cmli Water Quality 
UCL - Maximum ContMlirwt Level 
(1).SeeadayMCL 

bUtgrutcrlhMthClDL. 

,StXKld 

TAllLE4.xLs/Rpr 1 Oil 



TABLES 
COMPARISONOF~ORG~ICSUBSU~ACESOILCONCENTRATIONSIN"CLEAN"AND"CONTAMMATED"WELLS 

MCB,CAMPLEJEUNE,NORTHCAROLINA 

NOTES: 

Shaded arca indicates itaqmic Hfiieh cxahd l MCL dcf NCWQS in groundwater aam$‘lc. 

J.Vdueis- 

NCWQS -Noah Caroh Wats Quality .Stadd 

MCL-htaximumChel 

(I)-SeconduyMCL 



TABLE 5 

COMPARISON OF INORGANIC SUBSURFACE SOIL CONCENTRATIONS IN “CLEAN” AND “CONTAMINATED” WELLS 
MCB, CAMP LJiJEUNE, NORTH CAROLINA 



TABLES 
COMPARISONOFINORGANICSUBSURFACESOILCONCENTRATIONSIN"CLEAN"AND"CONTAMINATED"WELLS 

MCB,CAMPLEJEUNE,NORTECAROLINA 



TABLES 
COMPARISONOFINORGAMCSUBSURFACESO~CONCENTRATIONSIN"CI;EAN"AND"CONTAMDNATED"WELLS 

MCB,CAMPLEJEUNE,NORTHCAROLINA 

NOTES: 
h&d uu indialea incqmic which cxcwkd a MCL ador NCWQS in groun6wder rurtple. 

J-Vlluck- 

i 



TABLE 6 
TOTAL METALS BY SITE 

DEEP MONITORING WELLS 
MCB, CAMP LFJEUNE, NORTH CAROLINA 



. 

3 
TABLE 7 

SUMMARY OF FIELD PARAMETERS IN 
SHALLOW, DEEP, AND SUPPLY WELLS 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

pl I (standard units) 

Specilic 
Conductivity 

(micromhoskm) 

Shallow Wells Deep Wells 

Average Average 

Range (1) Maximum Range (2) r\laxbnum 

4.5 - 7.28 6.08 7.52 - 11.34 8.88 

40 - 580 267 149 f 525 350 

Supply Wells 

Average 

Range (3) Maximum 

6.91 - 7.45 7.32 

212-511 353 

(1) - Based on data from I I sites. 
(2) - Based on data from 6 sites. 
(3) - Based on data from 9 supply wells. 

TABLE7XLS /Page 1 of 1 
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FIGURE 1 
SITE LOCATION M A P  

INORGANIC GROUNDWATER STUDY 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 
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FIGURE 4 
POSITIVE DETECTIONS OF TAL METALS ABOVE 
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Appendix A 
Data Summary Tables 

for Sites 2 and 78 



OPEHABLE UNIT NO. 1. SITES 21,24,78 
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 
REMEDIAL INVESTIGATION CT0 - 19177 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TAL METALS AND CYANIDE 

@NMuh4 MAXIMUM MINIMUM MAXIMUM LOCATION OF FREQUENCY 

NONDETECTED NONDETECTED DETECTED DETECTED MAXIMUM OF 

UGfL UGiL UCYL UG/L DETECTED DETECTION 

ALUMINUM NA NA 68 J 542000 J 78.GW06-01 59 I 59 

ANTIMONY 3u 20 u 3.3 B 169 J 78.GWO2-01 7 / 33 

ARSENIC 2u IO u 2.3 J 405 J 78.GWO2-01 44 I 48 

BARIUM NA NA 17 B 1250 78.GWO7-01 59 I 59 

BERYLLIUM 1u 4u IB 19 24-GWO2-01 52 I 59 

CADMIUM SU 25 u 5 21 78.GWO4.3.01 9 I 59 

CALCIUM NA NA 2420 B 642000 78-GWO4-l-01 59 I 59 

CHROMIUM 10 u so u 10 858 J 78.GWO6-01 46 I 59 

COBALT 8U 8U 8B 170 78.GW22-2-01 2s I 59 

COPPER 2u 2u 38 699 78QW39-01 58 I 59 

IRON NA NA 32 B S23000 78.GWO4-3.01 59 I 59 

LEAD 1.8 U 4.9 u 2.9 B 2000 J 21.GWOB-OI 50 I 59 

MAGNESIUM NA NA 88 B 37100 24.GWO3.01 59 I 59 

MANGANESE 2u 2u 2B 714 78.GW24-l-01 57 I 59 

MERCURY 0.2 u 0.2 u 0.23 J 3.2 24-GWO6-01 24 I 52 
NICKEL 20 u 20 u 20 B 234 78.GW22.2.01 31 159 

POTASSIUM NA NA 982 B 67300 78.GW32.3.01 59 I 59 

SELENIUM IU SU 1.1 J 99.5 ;: 78.GW32.2-O 1 41 I 54 

SILVER 3u 15 u 55 SJ 78.GWO9.3-01 1 1 59 
SODIUM NA NA 2450 B 42500 78.GW32.3-01 $9 t 59 

THALLIUM 1u 1u IB 7.3 J 78.GW32-2-01 16 I 59 

VANADIUM 4u 4u 45 1700 78.GWO8-01 55 I 59 
ZMC 6U 6U 65 967 J 78.GW22.2.01 57 I 59 

CYANIDE IO u 10 u ND ND ND 0 / 54 
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OPERABLE UNJT No. 1. SITES 21,24,78 
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 
REMEDIAL INVESTIGATION CT0 - 19177 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TAL METALS AND CYANIDE 

SAMPLE NO. 21-Gw01-01 21-Gwo2-01 21-GWO3-01 21.GW04-01 21-GWOA-01 21-GWOB-01 

UNITS UG5. UGiL UGiL UG/L UGlL UG5 

ALUMINUM 4910 J 319000 J 4820 J 20100 J 16900 J 118000 J 

ANTIMONY 7 UJ 7u 7u 7u 7R 7u 

ARSENIC 15 10 2u 11.8 45.2 J 30.4 

BARIUM 32 B 647 51 B 119B 100 B 386 

BERYLLIUM 1B 5 IB 1B 1B 6 

CADMIUM 5u 10 u 5u 5u 5u 10 u 

CALCIUM 63000 J 24100 J 6130 J 21700 J 23800 6250 J 

CHROMluM 10 UJ 348 J 10 UJ 33 J 21 J 192J 

COBALT 8U 18 B 8U 10 B 8U 36 B 

COPPER 4B 79 7B 28 24 B 38 

IRON 9920 J 122000 J 13400 J 24900 J 38900 J 72900 J 

LEAD 1.8 UJ 214 J 4.9 UJ 33 J 29 2000 J 

MAGNESIU?vf 5070 15400 4550 B 5490 4850 B 11600 

MANGANESE 64 J 179 J 134 J 193 J 59 276 J 

MERCURY 0.2 R 2.4 J 0.2 R 0.2 R 0.2 u 0.2 R 

NICKEL 20 u 86 20 u 20 u 20 u 60 

POTASSIUM 2396 B 10500 2240 B 3800 B 2360 B 9520 

SELENIUM 1u 11 J IU IU 1 UJ 3.7 J 

SILVER 3u 3u 3u 3u 3 UJ 3u 

SODIUM 15700 12600 7950 14400 12600 14400 

THALLIUM 1u 1 UJ IU 1 UJ 1 UJ 1u 

VANADIUM 30 B 281 11 B 42 B 48 B 243 

ZINC 65 J 136 J 27 J 57 J 41 J 175 J 

CYANIDE 10 u 10 u 10 u 10 u 10 u 10 u 

Pp.-l or 11 

! 

GWMP.XLS 



OPERABLE UNIT NO. 1 - SITES 21,24,78 
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 
REMEDIAL INVESTIGATION CT0 - 19177 
MCI) CAMP LEJFXJNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

SAMPLE NO. 2l-GWOC-01 24.GW01-01 24-GWO2-01 24.GW03-01 24-GWO4-01 24-GWO6-01 

UNITS UG& UG/L UG/L UGK, UG5 UGlL 

AL- 209000 J 262000 93700 50200 58900 19800 

ANTIMONY 7u 3u 3 UJ 3u 4.6 B 3.5 B 

ARSENIC 101 10 UJ 2.3 J 4.7 J 116 J 10.1 J 

BARIUM 467 380 1120 480 290 159 B 

BERYLLIUM 8 3B 19 5 2B 9 

CADMTUM IO u 5u 12 5U 5u 5 

CALCIUM 35200 J 4120 B 2420 B 124000 65600 151000 

CHROMIUM 291 J 296 316 110 153 78 

COBALT 60 8U 41 B 66 8U 35 B 

COPPER 84 49 52 22 B 31 15 B 

IRON 106000 J 58600 395000 16300 70500 69500 

LEAD 92.5 J 89 17.9 21.6 23.6 7.4 

MAGNESIUM 16300 12200 7240 37100 7690 4320 B 

MANGANESE 273 J 117 518 393 66 431 

MERCURY 0.23 J 0.23 2.6 0.2 u 0.2 u 3.2 

NICKEL 123 38 B 140 85 20 u 93 

POTASSIUM 11800 12000 7550 15400 6130 3370 B 

SELENIUM 4.3 B 1.3 J 1.1 J 16.2 J 4.3 J 1 UJ 

SILVER 3u 3 UJ 15 UJ 3 UJ 3 UJ 3 UJ 

SODIUM 15200 6030 11600 19200 5230 7280 

THALLIUM 1u 1u 1U 2.4 B 1u 1B 

VANADIUM 419 304 408 92 202 83 

ZINC 487 J 118 461 650 80 489 

CYANIDE 10 u 

‘I) 
Pa 

m 
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0 OPERABLE UNIT 
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

‘! GROUNDWATER DATA AND FREQUENCY SUMMARY 
REMEDIAL INVBSTIGATION CT0 - 19177 
MCB CAMP LEZJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

SAMPLE NO. 24-Gwo7-01 24.GW08-0 1 24.GWO9-01 24-GW10-01 78-GW02-01 78.GW03-01 

UNITS UG5 UGR. UG5 UG/L. UGtL UGIL 

AL- 36000 61100 12800 23300 29200 J 23900 J 

ANTIMONY 3u 3u 3.3 B 5.7 B 169 J 38.5 J 

ARSENIC 3.7 J 8J 4.3 J 2.5 J 405 J 5.7 J 

BARIUM 85 B 112 B 164 B 59 B 109 B 36 B 

BERYLLIUh4 IB 2B 1B 1u 12 2B 

CADMIUM 5U 5u 5U 5U 8 5u 

cALc.Iuh4 4960 B 27000 9530 3820 B 37000 32900 

CHROMIUM 37 85 19 21 18 J 10 UJ 

COBALT 8U 8U 11 B 8U 8U 8U 

COPPER 19 B 24 B 11 B 13 B 20 B 8B 

IRON 13700 27500 13100 7010 427000 J 5020 J 

LEAD 11.4 23-8 5.1 7.3 19.6 3.4 

MAGNESIUM 2670 B 5050 7630 1760 B 3650 B 2210 B 

MANGANJZSE 39 47 180 29 141 27 

MERCURY 

E 

0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 

NICKEL 20 u 20 u 20 u 20 u 20 u 20 u 

POTASSIUM 3870 B 5580 4280 B 2620 B 2770 B 1320 B 

SELENIUM 2.1 J 1.9 J 2.6 J 1 UJ 19.8 J 2.4 J 

SILVER 3 UJ 3 UJ 3 UJ 3 UJ 15 UJ 3 UJ 

SODIUM 6520 6550 6010 6650 5120 4270 B 

TJ3ALLlUM 1u 1u IU 1u 1 UJ 1 UJ 

VANADIUM 64 129 26 B 34 B 1660 50 

ZINC 41 47 50 20 58 J 12 J 

CYANIDE 10 u 10 u 10 u 10 u 10 u 10 u 

GWMP.XLS 

) 
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OPERABLE UNIT NO: 1. SITES 21,24,78 
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 
REMEDIAL INVESTIGATION CT0 - 19177 
MCB CAMP LEXEUNB, NORTH CAROLINA 

TAL METALS AND CYANIDE 

SAMPLE NO. 78-GWO4-I-01 78.GWO4-Z-01 78.GW043-01 78-GWO5-01 78-GWO6-01 78-GW07-0 1 

UNITS UG/L UGtL UG/L. UGiL UGlL UG/L 

ALuMINuh4 297000 J 286 115 B 23000 J 542000 J 207000 J 

ANTIMONY 7R 7R 7R 7u 7u 7u 

ARSENIC 18.6 J 2R 118 J 5.2 J 26 B 16.2 

BARruh4 728 519 547 54 B 1200 1250 

BERYLLIUM 19 IB 1B 2B 9 5 

CADMIUM 12 SU 21 5u 5u 5u 

CALCIUM 642000 170000 105000 90200 J 7180 J 18700 J 

CHROMNM 496 J 10 u 50 u 17 J 858 J 400 J 

COBALT 28 B SU 8U 8U 11 B 20 B 

COPPER 87 4B 7B 8B 127 53 

IRON 267000 J 32 B 523000 14900 J 142000 J 96700 J 

LW 126 2u 2u 13.1 J 155 J 61.5 J 

MAGNESIUM 25500 88B 3210 B 12700 24000 20000 

MANGANESE 703 51 591 161 J 184 J 135 J 

MERCURY 0.75 0.2 u 0.3 0.2 R 1.1 J 0.44 J 

NICKEL 136 20 B 20 u 20 u 86 54 

POTASSIUM 18800 21800 11300 4770 B 25600 13200 

SELENluM 9J 1R IR 6.4 5.5 B 9.1 

SILVER 6 UJ 3u 15 u 3u 3u 3u 

SODIUM 8870 11500 9290 23900 5090 9260 

THALLlUM 1.2 J 1U 1u 1 UJ 1.1 B 1 UJ 

VANADIUM 591 4 UJ 24 J 28 B 811 406 

ZINC 373 J 7J 79 J 32 J 223J 158 J 

CYANIDE 10 u 10 u 10 u IO u 10 u 10 u 

Pa 

e 

11 .XLS e 



OPERABLE UNIT NO. 1 - SITES 21,24,78 
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

‘! GROUNDWATER DATA AND FREQUENCY SUMMARY 
REMEDIAL INVESTIGATION CT0 - 19177 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TAL METALS AND CYANIDE 

SAMPLE NO. 78-GWO8-01 78.GW09-2-01 78-GW09-3-01 78.GWlO-01 78-GW11-01 78.GW12-01 

UNITS UGR. UGlL UGlL UGh UGiL UG/L 

ALuMImM 483000 J 68 J 2710 J 404000 J 332000 108000 J 

ANTIMONY 7u 7R 7R 7R 7R 7R 

ARSENIC 60.5 2R 2R 43 J 10 R 9.6 J 

BARIUM 740 27 B 41 B 582 631 155 B 

BERYLLIUM 9 1u ‘1 B 8 5 2B 

CADMIUM 25 u 5U SU 10 u 25 U 10 u 

cALcIuh4 28200 J 114000 99100 54400 9130 31200 

cHRoMluM 491 J 10 UJ 10 UJ 362 J 412 114 J 

COBALT 29 B 8U 8U 31 B 8U 8U 

COPPER 86 4B JB 91 84 30 

IRON 138000 J 955 J 99 J 157000 J 120000 26400 J 

LEAD 131 J 2u 2u 257 19s 35.5 

MAGNESIUM 18500 2550 B 249 B 17400 15400 7220 

MANGANESE 213 J 19 2u 326 174 47 

MERCURY 1.3 J 0.2 u 0.2 u 1.5 0.75 0.2 u 

MCKEL 89 20 u 20 u 108 79 20 u 

POTASSIUM 14700 1220 B 7820 15800 13000 6090 

SELEMUM 25.3 1 UJ 1 UJ 18 J 12 J 3.6 J 

SILVER 3u 3 UJ SJ 3 UJ 3u 3 UJ 

SODIUh4 4710 B 5820 7280 3340 B 3490 B 5420 

l-HAL.LlUM 1.3 J 1 UJ 1 UJ 1 UJ 1u 1 UJ 

VANADIUM 1700 4u 9B 499 526 145 

ZINC!. 200 J 11 J 181 J 217 J 120 J 64 J 

CYANIDE 10 u 10 u 10 u 10 u 10 u 10 u 



SAMPLE NO. 78-GW13-01 78.GW14-01 78-GW15-01 78.GW16-01 78-GW17-l-01 78-GW17.2-01 

UNITS UGR. UGIL UGK. UGiL UGIL UGIL 

AL- 61800 J 103000 J 205000 J 341000 J 168000 J 541 J 

ANTIMQNY 7u 7R 7R 7R 7R 7R 

ARSENIC 38.3 18.4 J 4R 19 J 11.6 J 2R 

BARIUM 236 321 469 511 261 57 B 

BERYLLIUM 3B 1B 4B 6 4B 1B 

CADMIUM 5u 10 u 5u 5u 10 u 5u 

CALCIUM 4040 J 5300 29100 62700 86900 144000 

CHROMIUM 222 J 113 I 215 J 353 J 200 J 10 UJ 

COBALT 20 B 8U 9B 13 B 9B 8U 

COPPER 18 B 33 49 80 40 5B 

IRON 61800 J 49600 J 43300 J 80900 J 48700 J 2120 J 

LEAD 26.4 J 63 53 224 81 5.9 

MAGNESIUM 11800 10600 13400 10800 9940 2570 B 

MANGANESE 57 J 68 115 150 96 33 

MERCURY 0.3 J 0.38 0.2 u 0.38 0.2 u 0.2 u 

NICKEL 40 34 B 29 B 61 30 B 20 u 

POTASSIUM 8210 6460 12000 14000 11600 1630 B 

SELENIUM 4.7 B 12.4 J 2.1 J 14.5 J 5 UJ 1 UJ 

SILVER 3u 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 

SODIUM 15000 15400 6410 4120 B 3180 B 9480 

THALLIUM 1u 1 UJ 1J 1.4 J 1J 1UJ 

VANADIUM 158 122 248 371 289 4u 

ZINC 96 J 51 J 116 J 157 J 98 J 6 UJ 

CYAN-IDE 10 u 10 u 10 u 10 u 10 u 10 u 



OPERABLE UNIT x 1 -SITES 21.24,78 
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY. 

REMEDIAL INVESTIGATION CT0 - 19177 

MCB CAhfP LRJEUNE, NORTH CAROLINA 
TAL METALS AND CYANIDE 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 
BERYLLIiJM 

CADMIUM 

CALCIUM 

cHRoMluM 

COBALT 

COPPER 
IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

SAMPLE? NO. 

UNITS 

78-GWlP-01 

UGiL 

4110 J 

7R 

3.1 J 

101 B 

1B 

5u 

3700 B 

10 UJ 

8U 

3B 

8500 J 

8.3 

5740 

26 

0.2 u 

20 u 

2130 B 

1 UJ 

3 UJ 

24000 

1 UJ 

98 

6J 

78-GW20-01 78-GW21-01 78-GW22-01 78-GW22.l-01 78.GW22-2-01 

UGIL UGIL UGiL UG/L UG/L 

149000 J 23800 J 78900 J 257000 190000 J 

7u 7u 14 J 7R 7 UJ 

30.3 6.3 J 10 J 59.5 J 75.6 

430 382 107 B 411 471 

4B 2B 1B 4B 12 

5u 5u 10 u 25 U 6 

5450 J 32900 J 90100 44500 . 118000 J 

’ 231 J 22 J 83 J 238 389 J 

35 B 10 B 8U 8U 170 

61 11B 34 54 92 

101000 J 26400 J 27600 J 62300 140000 J 

119J 19.1 J 37.2 212 360 J 

13100 9110 5500 12000 13000 

93 J 85 J 70 158 348 J 

0.37 J 0.2 R 0.3 0.45 0.2 R 

75 20 u 21 B 99 234 

9100 4100 B 6180 12000 10200 

4.2 B 1.1 B 4.2 J 7.5 J 45 

3U 3u 3 UJ 3u 3u 

11900 9480 12100 9910 8230 

1.8 B IU 1.7 J 1u 3B 

236 86 114 269 547 

250 J 108 J 50 J 150 J 967 J 

CYANIDE 10 u 10 u 10 u 10 u 10 u 10 u 
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1 ‘) , OPERABLE Uhrl ho. I- SITES 21,24,78 

‘! 
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 
REMEDIAL INVESTIGATION CT0 - 19177 
MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

SAMPLE NO. 78.GW23-01 78.GW24-1-01 78.GW24-2-O 1 78.GW24.3.01 78.GW25-01 78-GW29-01 

UNITS UG/L UG5 UGR. UG/L UG5 UGR, 

ALUMINUM 111000 J 160000 1340 304 101000 J 78800 J 

ANTIMONY 7R 7R 7R 7R 7R 7R 

ARSENIC 7.6 J 100 J 2R 2R 11.4 J 19 J 

BARIUM 230 396 34B 17 B 119 B 1070 

BERYLLIUM 28 7 .. 1B 1u 2B 12 

CADMIUM 5u 5u 5 5 5u 5u 

CALCIUM 10800 34400 107000 73400 37800 41600 

CHROMIUM 101 J 264 10 10 u 82 J 252 J 

COBALT 8B 39 B 8U 8U 8U 17 B 

COPPER 25 71 6B 5B 26 34 

IRON 30800 J 159000 ,232O 2370 26300 J 125000 J 

LEAD 50 152 3.3 2.9 B 30.5 25.5 

MAGNESIUM 7110 11600 1740 B 1500 B 4500 B 21900 

MANGANESE 87 714 21 41 33 341 

MERCURY 0.3 0.75 0.2 u 0.2 u 0.2 u 0.2 u 

NICKEL 42 91 20 u 20 u 20 u 125 

POTASSIUM 5450 9090 1050 B 982 B 4950 B 11600 

SELENlUM 4.4 J 17.6 J 1R 1R 1.6 J 2.5 J 

SILVER 3 UJ 3u 3u 3u 3 UJ 3 UJ 

SODIUM 7450 10800 8350 7050 16400 21200 

THALLIUM 1.7 J 1.5 B 1u 1u 1.3 J 1 UJ 

VANADIUM 108 436 4J 4 UJ 144 183 

ZINC 67 J 291 J 11 J 16 J 34 J 330 J 

CYANIDE 10 u 10 u 10 u 10 u 10 u 10 u 

Pa 

e 
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SHALLOW, INTERMEDIATE AND DEEP MOMTORING WELLS 
GROUNDWATER DATA AND FREQURNCY SUMMARY 

REMEDIAL INVESTIGATION CT0 - 19177 
MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

SAMPLE NO. 78.GW31-2-01 78.GW3 I-3-01 78-GW32-2-01 78-GW32-3-01 78.GW33-01 78.GW34-01 

UNITS UG/L UGiL UG/L UG/L UGI’L UGR. 

AL- 110 B 1200 112000 J 539 J 78200 6870 

ANTIMONY 7R 7R 7R 7R 3u 3u 

ARSENIC 2R 2R 21.6 J 2R 5.6 J 4.4 3 

BARIUM 17 B 415 476 42 B 162 B 173 B 

BERYLLIUM 1B 1B 10 1B 1B 1u 

CADh4IlRVl 5u SU 10 5u SU 5U 

cALcIu&l 77600 308000 94600 5440 64800 10400 

cJ3RoMIuh4 10 u 21 215 J 10 UJ 65 10 u 

COBALT 8U 8U 84 8U 8U 8U 

COPPER 3B 5B 87 2u 20 B 11 B 

IRON 

LEAD 

MAGNESIUh4 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

280 72 B 98500 J 

2u 2u 146 

2200 B ’ 151 B 13700 

8B 2B 328 

0.3 0.2 u 0.3 

20 u 20 u 166 

1640 B 61600 8460 

1R 1.7 J 99.5 J 

3u 3u 3 UJ 

10400 26100 7510 

IU 1 UJ 7.3 J 

4J 10 J 462 

23J 10 J 826 J 

112 J 14900 

2u 18.1 

319 B 7290 

2u 86 

0.2 u 0.2 u 

20 u 20 B 

67300 6900 

1 UJ 12.8 J 

3 UJ 3 UJ 

42500 7030 

1.3 J 1u 

5B 74 

6 UJ 37 

7250 

5.5 

2880 B 

% 

0.2 u 

20 u 

2620 B 

1 UJ 

3 UJ 

4070 B 

1u 

15 B 

59 

CYANIDE 10 u 10 u 10 u 10 u 10 u 10 u 

* ‘I” Of l1 “WMP.XLS 
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OPERABLE UNIT NO. 1 - SITES 21,24,78 
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 
REMEDIAL INVRSTIGATION CT0 - 19177 

MCB CAMP LEJEUNR, NORTH CAROLINA 
TAL METALS AND CYANIDE 

SAMPLE NO. 78-GW35-01 78.GW36-01 78-GW37-01 78-GW38-01 78-GW39-01 

UNITS UG5 UG/L UGlL UGiL UGiL 
ALUMINUM 47100 120000 73500 102000 60000 

ANTIMONY 3u 20 u 3u 20 u 20 u 

ARSENIC 2 UJ 3.1 J 41 33.6 J 4 UJ 

BARIUM . 261 152B 123 B 420 256 

BERYLLIUM IB 2u 2B 4u 1u 

CADMIUM 5u 5u SU 25 u 5U 

CALCIUM 7480 35400 10100 62200 16800 

cHRoh4IuM 55 111 65 201 60 

COBALT 8U 8U 8U 8U 10 B 

COPPER 15 B 29 22 B 110 699 
IRON 11800 21200 18800 67500 28800 

LEAD 13.2 30.2 21.8 41.2 186 
MAGNESIUM 5680 5740 4600 B 17500 14300 
MANGANESE 57 62 62 106 84 

MERCURY 0.2 u 0.3 0.2 u 0.2 u 0.52 
NICKBL 20 u 24 B 20 u 32 B 32 B 
POTASSIUM 6150 5820 s!wo 8180 3840 B 

SELENIUM 3.5 J 1.7 J 1.1 J 1.3 J 4.3 J 

SILVER 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 
SODIUM 10300 2450 B 7270 10300 19500 

THALLIUM 1u 1U 1l.l 1I.J 1u 
VANADIUM 59 98 106 235 67 

ZINC 30 57 58 134 138 

CYANIDE 10 u 10 u 10 u 10 u 10 u 

Pa 

0 
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OPERdE UNIT NO. 5 - SITE 2 
SHALLOW AND DEEP MONITORING WELLS 
GROUNDWATER STATISTICAL SUMMARY 

REMEDIAL INVESTIGATION CT0 - 19174 
MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

AL- 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCRJM 

CHROMIUM 

COBALT 

COPPER 
IRON 

LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 

WICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

CYANIDE 

SAMPLENO. 2-Gw01-01 2GW02-0 1 2.GW03-0 I 2-GW03DW.01 2-GW04-01 2.GWO5-01 v 

UNITS UGiL UGK. UG/L UG5. UG/L 

36000 5200 269 16800 4050 

IO u 10 u 3.5 u 10 u 10 u 

21.2 2.5 B 1 UJ 23.6 2.2 B 

52 B 46 B 1420 95 B 100 B 

1B 0.5 u 0.5 u 2B 0.5 u 

7 2.5 U 2.5 U 2.5 u 2.5 U 

23700 8460 450000 11100 21000 

16 *5u 18 11 5u 

10 B 4u 4u 4u 4u 

10 B 4B 8B JB 3B 

1om 7190 127 28100 12700 

15.5 I.. 3.5 J 1.1 UJ 2.7 J 0.5 UJ 

3663 1600 B 75 B 1920 B 4800 B 

3s 21 2u 21 46 

0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

10 u 10 u 10 u 10 u 10 u 

2560 B 1030 B 187000 1210 B 2130 B 

4.2 B 0.5 u 0.5 u 0.5 u 0.5 u 

1.5 u 1.5 u 1.5 u 1.5 u 1.5 u 

4040 B 5490 103000 5560 10100 

0.5 u 0.5 u 0.5 VJ 0.5 u 0.5 u 

72 10 B 2u 89 9B 

146 13 B 9B 16 B 6B 

5u 5u 5u 5u 5u 

IGWLXLS 



OPERABLE UNIT NO. 5 - SITE 2 
SHALLOW AND DEEP MONITORING WELLS 
GROUNDWATER STATISTICAL SUMMARY 

REMEDLAL INVESTIGATION CT0 - 19174 
MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

w 

ALUMINUM 

ANTIMONY 

AIisENIC 

BARIUM 

BERYLLIUM 

CADW 

CALCIUh4 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NKKEL 

POTASSIUh4 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

CYANIDE 

SAMPLE NO. 2-GWO6-0 1 2-GWO7-01 2-Gwos-01 2-Gwo9-0 1 

lJNTS UG/L UG/L UGIL UGR. 

13600 8550 6380 56300 

10 u 10 u 3.5 UJ 10 u 

5.4 B 5.7 B 9.2 B 12.9 

173 B 98 B 98 B 328 

0.5 u 0.5 u 0.5 u 3B 

2.5 U 2.5 U 2.5 U 2.5 U 

7940 9350 -5710 22100 :, 

15 15 5u 75 

12 B 4u 4u i0 B 

5B 7B 6B 25 

11700 12500 9150 4200n. 

6.7 J 8.3 J 1.8 UJ 27.2i 

4120 B 362&B 202Q.B 9989 

79 72 53 294 

0.1 u 02 u 0.1 u 0.1 u 

10 u 10 u 10 u 25 B 

2570 B 1940 B 1550 B 6610 ,. 

0.5 u 0.5 u 0.5 u 0.5 u 

I.5 u I,5 u 1.5 u 1.5 u , 

21900 8180 11800 18300 

0.5 u 0.5 u 0.5 u 0.5 u 

15 B 18 B 12 B 86 

26 22 27 103 

5u 5u 5u 5u 

’ 2MGWLXLS 



OPERABLE UNIT NO. 5 - SITE 2 
SHALLOW AND DEEP MONITORING WELLS 
GROUNDWATER STATISTICAL SUMMARY 
REMEDIAL BWBSTIGATION CT0 - 19174 
MCB CAMP LEJEUNB, NORTH CAROLINA 

DISSOLVED METALS 

ALUMJNUM 

ANTIMONY 
ARSENIC 

BARIUM 

BERYLLIUM 

CADMNM 
CALCIUM 

cHRoMluh4 

COBALT 

COPPER 

IRON 

LEAD 
MAGNESIUM 

MANGANESE 
MERCURY 

NK!IcEL 

POTASSIUM 
SELENIUM 
SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 
CYANIDE 

SAh4PLE NO. Z-GWO I D-O I 2-Gw02Jxl1 2.GW03D.01 2.GW03DWD-0 I 2-GW04D.01 2-GWOJD.01 
UNlTS UG5 UG5. UG/L UGIL. UG5 

1930 66 B 89 B 60 B 1990 

IOU 10 u 3.5 UJ 10 u 10 u 

2.2 B 1u 1 UJ 6.1 B IU 

42 B 25 B 1400 64 B 98 B 

1B 0.5 u 0.5 u 0.5 u 1B 

2.5 u 2.5 U 2.5 u 2.5 u 2.5 u 

24400 7100 441000 11300 21800 

5U 5U 11 5U 5U 

4u 4u 4u 4u 4u 

4B 2B 68 9B 4B 

2560 2170 10 u 2720 7400 

2.1 J 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 

5220 1030 B 26 B 1840 B 4900 B 

51 4.5 u 1u 17 46 

0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

10 u 10 u 10 u 10 u 10 u 

2140 B 589 B 188000 1130 B 2170 B 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

1.5 u 1.5 u 1.5 u 1.5 u 1.5 u 

3590 B 5400 103000 5710 9970 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

2u 2u 2u 2u 2u 

28 3u 3u 8B 9B 

WlD.XLS 



OPERABLE w1T NO. 5 . SITE 2 
SHALLOW AND DEEP MONITORING WELLS 
GROUNDWATER STATISTICAL SUMMARY 

REMEDIAL INVESTlGATlON CT0 - 19174 
MCB CAM-P LJZJEUNE, NORTH CAROLINA 

DISSOLVED METALS 

ALuh4muM 

ANTIMONY 
ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCluM 

CHROMIUM 

COBALT 

COPPER 

JRON 

LEAD 

MAGNESIUM 

‘kANGANESE 

MERCURY 

NICKEL 

POTASSIUh4 

SELENlUh4 

SILVER 

SODlUM 

THACLIUM 

VANADIUM 

ZINC 

SAMPLE NO. 2-GW06D-0 1 2.GW07D-0’1 2.GWOSD-01 2-GW09D01 

UNITS UG5 UG/L. UG/L UG/z 

149 B 43 B 93 B 1230 

10 u 10 u 3.5 u 10 u 

2.9 B IU 7.1 B 1U 

126 B 49 B 62 B 149 B 

0.5 u 0.5 u 0.5 u 1B 

2.5 u 2.5 u 2.5 u 2.5 u 

8080 9590 5800 20800 

5U 5u 5u 10 

10 B 8B 4u 14 B 

2B 5B 4B SB 

7070 4660 6180 7040 

0.5 UJ 0.5 UJ 0.5 UJ 03 UJ 

3610 B 3060 B 1730 B 6890 

65 48 40 129 

0.1 u 0.1 u 0,l u 0.1 u 

10 u 10 u 10 u 10 u 

1970 B 1490 B 1150 B 2790 

0.5 u 0.5 u 0.5 u 0.5 u 

1.5 u 1.5 u 1.5 u 1.5 u 

22600 8720 12100 17200 

0.5 u 0.5 u 0.5 u 0.5 u 

2u 2u 2u 2u 

12 B 13 B 19 B 35 

ZMGWlD.XLS 
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1.0 INTRODUCTION ^_ 

Numerous groundwater investigations have been conducted at Marine Corps Base (MCB), 

Camp Lejeune under the Department of the Navy (DON) Installation Restoration Program 

(IRP). These studies have identified elevated levels of total metals in shallow groundwater at 

almost every site. The degree of contamination, based on dissolved metals analysis of 

groundwater samples, is limited. It is believed that the presence of elevated metals are not 

always related to past disposal activities for several reasons, which is the basis of this study. 

Currently, Records of Decision (ROD) are being prepared for Operable Units No. 1 (Sites 21, 

24, and78) and No. 6 (Site 2). Both RODS are proposing to not remediate shallow groundwater 

which contains elevated levels of total metals above State groundwater standards (i.e., North 

Carolina Water Qualib Standards) and/or Federal drhking water standards (i.e., Maximum 

Contaminant Levels). Specifk&y, remediation of shallow groundwater due to elevated total 

metals is not cost effective, or practical, due to the following: (1) the shallow aquifer is not 

used for potable supply, (2)the source of metals in groundwater cannot be correlated with soil 

data or previous disposal practices; (3) the extent of shallow gro’undwater contamination 

(based on total metals analysis) is widespread and in many cases undefimable, since there are 

no apparent contaminant plumes or patterns associated with the metals; and (4) deep ,+- 

groundwater; which is the source of potable water, is not significantly contaminated with 

metals above the standards. 

2.0 sTuDYoBJEcTlvEs 

The DON/Marine Corps initiated a study on inorganics in groundwater throughout MCB 

Camp Lejeune to assess whether total metals in groundwater are related to disposal practices 

or to other factors. The overall goal of this study is to provide information that would be used 

in consideration of not remediating shallow groundwater at Operable Units No. 1 and No. 5, 

and possibly other operable units where total met&s are elevated without cause. The 

following study objectives were identifiedz 

(1) Determine whether the eIevated total metals detected in the shallow aquifer are 
related to past disposal practices, well construction factors, sampling techniques, or 
suspended particulates in the samples; . 

(2) Determine whether total metals in shallow groundwater are elevated throughout the 
regionor MCB Camp Lejeune; 

(3) Determine whether there is a correlation between elevated total metals in 
groundwater and metals in soil; and 

- 
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(4) Determine whether the concentrations of total metals (i.e., low versus high) is related 
to shallow and deep asuifer characteristics. 

3.0 SCOPE OF WORK 

Groundwater and soil data from a total of 21 sites were compiled as part of the overall study. 

Three of the 21 sites are located outside the boumlary of the base. These sites include the ABC 

Cleaners Superfund Site, Ioca&aIong Itoute 24 in Jacksonville, and two sites located aIong 

Highway 17 (Off-site Properties No. 1 and No. 2). The two sites along Route 17 were 

investigated by the DON/Marine Corps as part of a real estate survey. The other 18 sites are 

located throughout variou portions ofMCB Camp Lejeune (see Figure b. 
” 

Information from studies conducted by Baker and other consultants were obtained to evaluate 

meta concentrations iu groundwater. The study focused on 14 metals of potential concern to 

human health and the environment. Some of the information was collected under the IR 

Program whereas other information was obtained during other investigations (e.g., ABC 

Cleaners RI/ES). The following data tables were then prepared to determine why total metals 

are generally elevated in shallow groundwater. 

Table l- Total Metal Concentrations in Shallow Groundwater by Site 

Table2- Se Summary of Repeat Sampling of Shallow Wells (Sites 2 and 78) 
. 

Table 3 - Dissolved Metal Concentratks in Shallow Groundwater by Site 

Table 4 - Summary of Total Metal Concentrations in Upgradient Wells 

Table 5 - Comparison of Subsurface Metal Concentiations in Uncoutaminated and 
Contaminated Wells 

Table 6 - Total Metal Concentrations in Deep Groundwater by Site 

Table 7 - Summary of Field Parameters in Shallow Monitoring Wells, Deep Monitoring 
Wells, and Supply Wells 

i - . . 

The tables are presented at the end of this report. 

. 
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40 DATA ANALYSIS 

The following discussion represents an analysis of the information contained in each of the 

previously mentioned tables. 

Table 1 (Total Metal Concentrations in Shallow Groundwater) 

All of the sites had at least one (and in most cases several) metal which exceeded either State 

water qualib standards or Federal drinking water standards. The most frequently detected 

metals included chromium, lead, and manganese, which were detected at almost every site 

above drinking water standards. Cf+r.frequently detected metals which exceeded drinking 

water standards included arsenic, beryllium, cadmium, and nickel. 

An analysis of the data from Table 1 indicates that elevated total metals are present in 

shallow groundwater at every site, including the three sites which are located off base. The 

two sites which did not exhibit significant contamination include the ABC Cleaners site (only 

chromium exceeded the standards) and Site 48 (only manganese exceeded the standards). 

Total metals detected in shallow groundwater at Site 2 exceeded State and/or Federal 

standards in seven of the 11 shallow monitoring wells. Manganese was the most frequently 

detected metal (7/U). Lead (3/ll), chromium @/II), and cadmium (l/11) were also detected 

above the standards,, but less frequently (see Figure 2). 

With the exception of Wells 78GWO3 and 78GW19, total metals were detected at Site 78 

(Hadnot Point Industrial Area) above Federal MCLs or NCWQS in every shallow well (see 

Figure 3). The extent of elevated total metals in groundwater is widespread, encompassing 

approximately one square mile (or approximately 660 acres) in total area. The distribution 

and concentration of total metals in shallow groundwater makes it virtually impossible to 

identify or illustrate contaminant plumes (see Figure 3). 

An analysis of the total metals results indicates the following pattern. Samples exhibiting 

elevated levels of lead, chromium, or other contaminants of concern, also exhibited elevated 

levels of other metals such as aluminum, antimony, iron, and zinc. Samples which did not 

exhibit elevatedlevels of lead, chromium, or manganese also did not exhibit elevated levels of 

other metals. This pattern indicates that the elevated total metals are not limited to one or 
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two contaminants, which would be the case if a lead or chromium plume in the groundwater 

truly existed. In other words, if a site is impacted by a particular metal due to disposal 

activities (say chromium for example), then other metals such as aluminum, lead, or zinc 

should not be consistently elevated as in the case of samples collected from the shallow aquifer 

at MCB Camp Lejeune. This point is depicted in the data summary tables provided in 

Appendix A for Sites 2 and 78. These tables were taken from the Remedial Investigation 

Reports for Operable Units No. 1 and No. 6. As an example, note that sample numbers 

78MWO8,78XWlO, 78MWll, and 78IKW12 all had elevated levels of total metals when 

compared to samples 78-MWO9-2 and 78-MW09-3. It is clear that most of the metal 

concentrations in a particular sample follow a consistent pattern throughout. 

Table 2 (Comparison of Repeat Samnlinp of Shallow Wells 

Rive wells from Sites 2 and 78 were randomly chosen to evaluate total metals concentrations 

between sampling rounds. The comparison was limited to only chromium, lead, and 

manganese since these contaminants were frequently detected throughout MCB Camp 

Lejeune. In several cases, metal concentrations were significantly different between the 

sampling rounds. If the shallow aquifer was impacted due to former disposal activities, a 

contaminant plume wouldbe present and concentrations would not significantly deviate. The 

deviation in metal concentrations may indicate that sampling results are biased due to 

suspended particulates in the samples. . 

Table 3 (Dissolved Metal Concentration in Shallow Groundwater by Site) 

The datibase for Table 3 was limited to 12 sites since many of the previous investigations (i.e., 

prior to Navy CLEAN) did not analyse for dissolved metals. Nevertheless, an analysis of the 

12 sites revealed that elevated levels of dissolved metals in groundwater is limited. 

Manganese was the most frequently detected metal above d&king water standards (10 of 12 

sit&s exhibited elevated levels). Lead was detected at only one site (Site 21) above drinking 

water standards. Chromium was also detected at only one site (Site 78) above drinking water 

standards. No other metal was detected above the standards. 

. 

Literature searches have indicated that manganese is a naturally occurring metal in North 

Carolina. Therefore, the presence of manganese may not be attributable to site-related 

activities (Greenhorne & O’Mara, 1992). 
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An analysis of the data from Table 3 clearly shows a significant reduction in metal 

concentrations when compared to Table 1 (total metals in shallow groundwater). One possible 

reakon for this reduction is that suspended solids or particles are not being introduced into the 

analysis of the sample due to filtering. A second possibility is that the metals are not 

significantly present in a dissolved state in shallow groundwater due to the species of metals 

under site conditions. It should be noted that calcium and sodium did not exhibit such a 

pattern since the salts of these metals are more soluble in water. For example, the 

concentrations of total calcium and total sodium versus dissolved calcium and dissolved 

sodium are similar and are not affected by the removal of the particulates during filtering. 

The fact that these salts do not exhibit the pattern that the other metals show supports the 

possibility that total metal concentrations are influenced by particulates in the sample. 

-. 

Table 4 (Total Metals in Upgradient Shallow Wells1 

The data base for Table 4 consists of groundwater results from 14 upgradient shallow 

monitoring wells (i.e., one well per site).. These wells were installed to determine baseline 

groundwater quality to which on-site groundwater conditions could be compared. In some 

cases, the upgradient wells were located in areas where other base activities may have -. 

* influenced groundwater quality. 
. -. 

The analysis of this data shows that manganese was the most frequently detected metal above 

Federal or State standards in upgradient shallow wells. Manganese was detected in 7 of the 14 

upgradient wells above drinking water standards. Chromium and lead were also frequently 

detected above drinking water standards in upgradient (background) wells. These 

contaminants were detected in 6.of the 14 upgradient wells. At Site 2, samples collected from 

an upgradient well (2GW9) exhibited elevated levels of chromium @#I), lead (27.2LJ1) and 

manganese (747p/l). At Site 78, samples collected from upgradient wells 96W4 and 78GW26 

did not exhibit elevated levels of total metals. The concentration range for metals detected 

above NC WQS and/of Federal MCLs in upgradient wells is ‘provided below: 

. beryllium (ND-46.6 p/l) 

l cadmium (ND-IO p/l) . 

l chromium(NB198p/l) 

l lead (ND-78.8 $l) 

0 manganese (ND-747 pill 

0 mercury (ND-l&l p/l) 
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Based on the above range representing upgradient wells, none of the on-site wells at Site 2 ( 
exhibited total metals above the maximum background concentrations. However, at Site ‘78, 

lead and chromium were detected above the maximum background in several on-site wells. 

Anana1ysi.s of the data from Table 4 indicates that shallow groundwater upgradient of some 

sites contains total metals above drinking water standards. A comparison of Table 4 data 

against Table 1 data indicates that shallow groundwater samples from upgradient wells are 

less contaminated than samples collected from on-site monitoring wells. However, it should be 

noted that the data base for Table 4 consists ofonly 14 wells whereas the data base for Table 1 

consists of over 130 wells. The&ore, to assume that upgradient groundwater quality is better 

than on-site groundwater quality may not be justified due to the different data bases. 

Table S (Comparison of Subsurface Metal Concentrations in Uncontaminated and 

Contaminated Wellsl 

The purpose of this table is to determine whether metal concentrations in soils correlate with 

the elevated levels of metals in shallow groundwater. 

. c 
To evaluate this, metals in subsurface soils, representing an area of groundwater 

contammation, were compared to metals in subsurface soil in areas which did not exhibit 

groundwater contamination. Ifthe elevated total metals in shallow groundwater are present 

due to former disposal activities, subsurface metals in soil representing an area of 

groundwater contamination would be expected to be elevated or higher than metals in 

subsurface soil representing a non-contaminated area This evaluation assumes that the well 

exhibiting elevated total metals is within a source area and that the soil sample is 

representative of soil impacted by metal contamination. 

As shown on Table S, there is no clear pattern or correlation which indicates that elevated 

total metals are due to soil contamination. Note that in many cases, the concentration of 

metals which represent “non-contaminated” areas are greater than the metals which 

represent “contaminated” areas. Also note that the metals in subsurfaoe soil are within or 

close to background subsurface metal concentrations. Therefore, this supports the possibility 

that in many cases at MCB Camp Lejeune, the elevated total metals in shallow groundwater 

cannot be attribu.table to a source or to past disposal practices. 

i 
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Table 6 (Total Metals in Deep Monitorinn Wells) 

Table 6 presents total metal concentrations in deep groundwater for each site. The data base 

is limited to only 8 sites. Metal concentrations in supply wells were also included for’ 

comparison purposes. 

As shown on Table 6, total metals in deep groundwater are below drinking water standards 

with a few exceptions. Arsenic and cadmium were detected above the standards in one deep 

monitoring well at Site 78 (see Figure 4). Manganese was detected in deep groundwater at 

three sites and a few of the supply wells. Lead was detected in one supply well at 16 p/l, which 

is slightly above the drkking water standard of 15 p/I. 

Elevated total metals are not widespread in deep groundwater for two possible reasons. First, 

most metals are not very mobile in the environment. Second, deep groundwater samples may 

not have significant amounts of suspended particulates due to different geologic conditions. 

Soils in the deeper aquifer are more compacted and consist primarily of calcareous sands, 

clays, and limestone fragments. Soii in the shallow aquifer are loosely compacted and consist 

primarily of fine-grained sands, silts, and clays. This classifioation may support the possibility 

that suspended solids are collected during sampling, thereby influencing the analysis for total 

__ 

metals. 

Table 7 (Summary of Field Parameters in Shallow. Deep. and Supply Wells1 

Table 7 provides a range of pH and specific conductivity values representative of shallow and 

deep groundwater. In general, lower pH values were noted more often in shallow wells than in ~ 

deep wells (including the supply wells). This condition may influence the leachability and 

speciation of metals in groundwater. 
. . 

Deep groundwater usually exhibited higher specific conductivity values. High specific 

conductivity values are representative of high dissolved conditions. The fact that deep 

groundwater generally exhibited higher specific conductivity vaIues indicates that most of the 

metals, ifpresent, are in a dissolved state. The high specific conductivity values could also 

indicate less suspended particulates due to the geologic conditions of the deep aquXer. The 

lower specific conductivity values observed in shallow wells indicates that the metals in the 

shallow aquifer are not in a dissolved state. This also supports the possibility that suspended -_ 

part&dates in the shallow aquifer are influencing the analysis of total metals. 
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5.0 ANALYSISOF THE STUDY OBJEcIlvEs 

Each of the objectives identified for this study are analyzed below based on the information 

4xAh?cte& 

Objective No. 1 (Determine whether the elevated total metals in the shallow aquifer are 

related to past disposal practices, well construction factors. samuIing techniuues. or suspended 

particulates in the samples) 

Based on the analysis of information provided in Tables 1 through 7 and Appendix A, it 

appears that suspended particulates in groundwater samples could influence the 

concentration of total metals in groundwater. Well construction factors and sampling 

techniques are probably not a significant factor since the data base is representative of data 

obtained by Baker, ESE (Site 28 and 30), Boy F. Weston (ABC Cleaners), and Halliburton 

NUS (Site 7). No particular pattern was noted between sites which Baker obtained the 

samples versus sites in which other consultants obtained the data. Sampling methods were 

also considered For Sites 63 and 65 for example, samples were collected with a bailer. At 

Sites 2 and 78, samples were collected with a low flow pump. All four sites exhibited elevated 

levels of total metals in groundwater samples. In addition, due to the fact that deep 

groundwater quality is not significantly impacted with metals indicates that well construc@on 

or sampling techniques are probably not factors related to elevated total metals in 

groundwater. 

With respect to past disposal practices, Table 5 clearly shows that soil concentrations do not 

correlate with elevated total metals in groundwater. Based on this analysis, and on many of 

the sites previously investigated, the source of total metals in groundwater cannot be 

attributable to soil contamination or disposal practices in many eases. This is based on both 

the history of the site as well as the analytical soil results. In some cases, total metals were 

detected at elevated levels even when the site history did not correlate with the contaminants 

found. For example, Sites 2 and 21 have a history of pesticide storage and handling, and there 

are no known disposal areas (ie., buried debris) within the site boundary. Nevertheless, both 

of these sites exhibited several metals above drinking water standards that would not be 

expected to be present at high concentrations based on the historical use of the site. These 

metals included lead, chromium, beryllium, cadmium, and manganese. 

8 



i 
, _.: . . 
?.? “,.“. : 

Obiective No. 2 (Determine whether total metals in shallow groundwater are elevated 

throughout the region or MCB Camp Lejeunej 

__ 

Based on groundwater data obtained from both upgradient wells and off base wells, total 

metals were detected above drinking water standards in shallow groundwater in areas that 

would not be influenced by former disposal activities at the sites. Given that some of the 

, upgradient wells are contaminated, it is apparent that total metals in shallow groundwater 

are elevated in certain areas of the base outside of the influence of site-related disposal 

activities. However, it% unknown whether the shallow aquifer upgradient of the sites is 

contaminated due to other base-related activities or whether the levels in groundwater 

samples are also elevated due to the influence of suspended fines in the samples. 

Objective No. 3 (Determine whether there is a correlation between elevated total metals in 

groundwater and metals in soil) 

An evaluation of the data presented in Table 5 shows that metals in soil samples collected in 

areas of groundwater contamination are not elevated when compared to metals in soil samples 

collected in areas that did not exhibit groundwater contamination. This supports the 

-- possibility that in many cases, elevated levels of total metals in shallow groundwater are not 

related to the disposal history at the site. As previously mentioned, sites which did not exhibit 

soil contamination (when compared. to background soil ievels) or did not have a history of 

disposal indicative of metals contamination still exhibited elevated levels of total metals in 

groundwater. Since there is no apparent correlation between metals in soil and total metals in 

groundwater, then the possibility exists that the elevated total metals in groundwater are 

biased high due to suspendedparticulates. 

Objective No. 4 (Determine whether the concentrations of total metals in groundwater is 

related to shallow and deeu auuifer characteristics~ 

There is some evidence that the geologic conditions of the shallow and deep aquifers influence 

the amount of total metals detected in groundwater samples. The fact that the deep aquifer 

generally exhibited higher specific conductivity values indicates that there is more dissolved 

constituents in the deep aquifer when compared to the shallow aquifer. This was evident when 

comparing Table 1 (total metals in shallow groundwater) to Table 6 (total metals in deep 

groundwater). Table 6 did not indicate signi&ant levels of total metals in deep groundwater _- 
throughout MCB Camp kjeune. 

9 



The geologic conditions of the shallow aquifer would tend to result in samples that may 

contain suspended particulates. The suspended particulates could influence the total metals 

concentrations in the samples. 

( 
‘.. 

CO CONCLUSIONS 

1. 

2. 

3. 

4. 

5. 

6. 

Elevated levels of total metals in the shallow aquifer are probably influenced to some 

degree by the geologic conditions of the site. 

There is no correlation between metal levels in soil and total metals in groundwater, 

Therefore, elevated total metals in groundwater cannot be attributable to soil 

contamination of past disposal practices. 

Elevated levels of total metals in the shallow aquifer may be biased high due to suspended 

particulates in the samples. 

Dissolved metals in groundwater were generally below Federal MCLs and NC WQS and 

therefore, do not present a sig&tkaut problem at MCB Camp Lejeune. 
(T:. . . . 

Total and dissolved metal concentrations in the Castle Hayue aquifer were generally 

below drinking water standards and therefore, do not present a significant problem at 

MCB Camp Lejeune. 

. 
The presence of manganese in shallow and deep groundwater may be due to naturally 

-g geologic conditions. . 

. 
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7.0 RECOMMENDATIONS 

1. Remediation of total metals in the shallow aquifer at Operable Units 1 and 5 is not 

recommended based on the following 

Etevated metals in groundwater at both operable units does not appear to be related to 
soilcontaminationorpastdisposalpractices; 

The distribution of total metals in groundwater is not characteristic of a plume that 
would be present due to a source of contam.ination; 

Remediation of total metals would not be practical from an engineering or cost 
standpoint;and 

CurrentIy, there is no human or environmental exposure to shallow groundwater. 

2. Additional background wells should be installed at all sites in order to provide a baseline 
for comparing on-site groundwater quality. 

. 
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TABLE 1 
TOTAL METALS BY SITE 

SIIALLOW MONITONNG WELLS 
MCLt, CAMP LEJEUNE, NORTII CAROLlNA 

Ancnic I JO I JO 7.2. J7.4 1 1.2.23.6 1 ND.23.3 1 ND.43.4J ND 1 ND.10) 1 ND.1161 1 J.4.131 1 6.4.12) 1 2.4.36.3 1 ND.23.4 1 ND-J70 
, N'~.1060 1 ND.647 1 ND.1120 1 78.$.,76 1 60.1.396 1 JJ.I.999 1 2-X~*74J i J1J-J1m Buivm 2000 2wo 33J.833 1 46.1420 1 ND.1020 i 427.641 

2.71.43.4 1 I.3 
’ .- 

-- 
’ ..- .__ 

Beryllium NE 4 

Cdmium J J 

1000 I 
I300 1 44.6.117 3.23 ND. 171 17.7.36.4 1 ND-39.1 ND.84 ND. 52 18.11.7J.4 1J.t.42.) l6.3.1030 642.104 28.6.313 

IJ 11 40.8). 176J 1 X7.44 I.8 ND. ZOO 23.37.3 1 ND-127 ND. 2000J J.I.89 20.3J.234J 7.7J.llJJ 4.1.9340 1b.J - 28.8 IJ.8.JO8 

JO JO(I) llJ.17: ‘ 20 21.190 ND.362 Jb.9 - 120 ND.91.3 J9 - 2761 19. Jlt a2.2 * 304 71.J. J7S S6.6.21 IO 72.6 - 297 a. 1730 , 

I.1 2 ND. 1.21 ND ND..46 } 0.2-0.36 ND. 1.4 ND.2.4) ND. 3.2 ND- IAJ O.t$J - 0.9) 0.13 -0.92 ND - 0.24 ND-l.1 . 

100 I 100 . 1 2LJ.426 ND ND. 41.9 ND ND ND.123 ND-140 ND. J9.X 17.1).S2.6J 2w.137 20.). 143 21.9.486 

NA I ' NA 9090*wooo ND. 103CGO I1 IO. 68700 7040. I J6MO 1390.4170 ' 79JO.1J7OO ' 3230.19200 ' 94!30-74700 J310.8100 1 2030.40200 9160.22100 4060.12600 

NE NE 214e640 9.1a4 ND.330 311.423 ND. 17) ND.419 ND. 408 6.1 l 164 J7.101 1 20.4.244 122.233 114.7J9 

2100 I ~@Jo(U ND.IIlO 6.146 1 ND-1620 13.6.133 ND-111 27J - 4M 20.6JO ND 79.2.104 1 25.7.Jl80 191.661~ 87.3.28OOJ , 

hir I ND ND.13.4 1 ND.308 1 2.9-29.0 

fkium 1 lt.Jl.3 1 J6.l.J410 1 IOJ-636 1 ’ lb.5 - 8JO 

Eieyllium I ND 1 ND.3.1 ND 1.3.10.6 

’ ND ND 2.4.11.4 
lObOO. IIJOOO 1 2830.24300 33300.1:tc@a 2010.31700 

134 10.1.364 1J.i.159 

Wmium 1 2.2 a3.3 I 

Chium 

ChraiUlll s.:* I7.J 1 4.4. 

3.t*13.J 1 IO.7*126 

Mulgmew . 

hiuwfy 0.04.0.09 I ND- 

Nick1 ND 1 19.:. 

ND.40JJ ND.67.t ND. I2 10.3 - 160 ND 

ND. l2JO ND. $40 3J-220 ND. 469 ND 

ND-19 ND NA ND-15 ND 

ND-21 ND NA ND ND 

ND. 641OOQ 6310.60100 790.16000 ND. 22800 ND. J200 

ND.lJaJ ND- 174 ND.37 J2.1.636 ND.94 

NOTES: 
J-Value ir crthtcd. 
JB. Value ir tiimated b&w chc CRDL but ~realcc 
NE. NOI establii 
NA . Nol uulyztd 
ND. Not dewted. 
NCWQS . Narh Cuolinr WllaQwihJ’ Siandad 
MCL. M&mum -lcvc1 
(I)&a&yMCL 

IDL 



‘i TABLE 2 
COMPARISON OF REPEAT SAMPLING OF SHALLOW WELLS 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Well 2OWOl 2OWO3 2OWo6 2OWO8 2OWo9 
Date YI993 3l1994 m93 311994 x1993 311994 s/1993 311994 r u1993 311994 

Chanium 18 ND II ND tS ND ND ND 25 83 
Lud 13,s f ND 3.5 f ND 6.7 J ND ND 3.4 27.2 J 
hguvrs 

1 23.6 
5s 47 21 ND 79 140 53 415 290 1 747 

c 
Well 78OWOS 78OWO8 78OW15 78OW16 78OW19 

De@ 111991 40994 l/1991 u1994 l/1991 411994 l/1991 1 411994 l/1991 411994 

c2rumium ND 17J 91.8 491 J 21.4 215J 209 1 353J 13.8 ND 

,L 13.6 162 13.1 161 J J 469 54.1 213 131 J J 16.6 18.3 , 115 33 98.3 100 I 1 224 150 31.7 79 8.3 26 

NOTES: 
J-Vdmircrbakd.. 
ND-NOtdtkCtUi 

. 
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TABLE3 
DISSOLVEDMETALSBYSR'E 

SIiALLQWMONITORlNGWELfS 
MCB,CAMPLEJEUNE,NORTIICAROLINA 

9 
Fl!DlZRAl# 

iJlw”mbef “- M= ml 6ub2 me6 6lt87 Ink9 au11 an814 ale18 BIlelo me41 M(c4l .%le44 

u* M 6 ti 6 yn. l m. d w -a yn,yn. Jt yn, YlL 

krnk lo JO NA 2.2*7.l ND ’ Nh ND- 10.6 ND=I6.2 NA NA 

iii 1 ND 1 ND 1 NA Nh 

2.2.4.1 NA NA 

Babn 1 2ow 2000 NA 2s l 149 ND NA 12.4.4Sl Nh NA 

NOTES: 
J.Vahwbdmdcd 
I8.Vdwbatinub6~arthmCRD~~~~~tDL 
NE-Notalrblbhtd 
NA.Ndandyw6 
ND-Nd6hXOA 
hz~Qss3rvfudNtY”“” 

. 
(l)-ttccduyh4cL 



TABLE4 
SUMMARYOF%OTALMETALSMUPGRABKENTWELLS 

SXIALLOWMONITORXNGWELLS 
MCB,CAMi'LEJEUNE,NORTHCAROLINA 

Aldc so I so 17.: J 12.9 ND ND ND ND 3.7 I 

Bnium 2m 2cQo $48 328 237 418 71.3 ND ND 

BayilIum NE 4 3.2 J 3 ND ND ND ND’ ND 

c&lIua s s ND ND ND ND ND nornpaitd ND 

-Wll __...” so loo , 1 

ccppa loo0 13 

Lad IS 1s 1 71.11 1 

,M”p” 
so * SO(l) ! 

64.8 I 2s 3S.6 36.4 ND ND ND 20.7 J 

27.2 64.4 30.3 I ?4D 9 11.4 22.4 f 

202 I 747 (4.S 36.9 J ND ND 39 206 

ND ND 0.36 ND ND ND NV 
,a* 

U.SUfy 1.1 2 1.61 : 

NI&I 100 100 31.6 ND ND ND ND ND ND ,..s , 

VIMdIm NE NE 214 t6 209 IS2 ND 149 64 a3 I z z 
P 2100 sooO(1) ND 103 36.6 16.4 f ND 66.1 41 ND 1 

I 
unnllslt u+ unnd*nc upgdld upjndkn( ‘upgndknt Up;ndbnt UpgradIent Upgndlat 

etslta dmt4 atto l tatt4 otm l tstt4 *t&c dorrslta *tomIt 

I 
69 78 1 82 1 Clantn I Pmpt*Ul I Pmper(JY2 

W4Nr-m. --,.- , , Maw7 MWO4 1 6MWJS 1 MW-SOl 1 I 
umlh UIL I -& m I ofi I UJL I 

2.9 ND ND ND I 

46,s ND ND 3s I 

1.3 ND ND NA [ 

NOTES: 
I.Valu*beetImdd 
JB.VahubehutedbelcwhecltDL,hztgreater~~IDL. 
NE-NdebbIbhd 
N/bNduuIyzoS. 
ND.No(&teaed. 
NCWQS . North CMIhv Wde Qualii sundud 
MCL.uuLnwn~tl 
(1)GemduyMCL 
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TABLES 
COMPARTSONOFMORGANICSUBSURPACESO~CONCENTRA~ONSIN"CLEAN"AND"CONTAMMATED"WEL~S 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
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TABLES 
COMPhRISONOF~ORGANICSUBSURFACESOILCONCENTRAnONSLN"CLEAN"AND"CONT~INATED~WELLS 

MCB,CAMPLEJEUNE,NORTRCAROLINA 



TABLE5 
COMPARlSONOPWORCANICSUBSURFAC~SOlLCONCENTRATIONS[N"CLEAN"MD"CONTAMINATED"WEL~ 

MCB,CAMPLEJEUNE,NORTffCAROLINA 



TABLE 5 
COMPARISONOFMORGANICSUBSURFACESOILCONCENTRATIONSIN"CLhXN"ANB “CONTAMlFNATED”WELLS 

MCB,CAMP LEJJWNE,NORTHCAROLWA 
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TABLE6 
TOTALMETALSBYSXTE 

DEEPMONITORINGWELLS 
MCB,C~MPLEJEtJNE, NORTHCAROLINA 
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TABLE7 
SUMMARYOFFIELDPARAMETERSIN 
SHALLOW,DEEP,ANDSUPPLYWELLS 

MCB,CAMPLEJEUNE,NORTHCAROLINA 

Shallow Wells Deep WeUs Supply Wella 

Average Average . Average 
Range (I) Maxlmum Range (2) hhxlmum Range 0) Maximum 

pll (standard units) 4.5 - 1.28 6.08 7.52 - 11.34 8.88 6.91 - 7.45 7.32 

Specific 

1 Conductivity I 40.580 I 267 I 149 - 525 I 350 1 212.511 353 I 

(I) - Based on data from I 1 sites. 

(2) l Based on data from 6 sites. 

(3) - Based on data from 9 supply wells. 
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FIGURE 4 
POSITIVE DETECTIONS OF TAL METALS ABOVE 

FEDERAL MCLs AND/OR NCWQS IN DEEP WELLS 
SITE 78 
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APPENDIX 0.1 
SURFACE SOIL ORGANICS 



LOCATION 
DATE COLLECTED 
DEPTH 

VOLATILES (uglkg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1 ,ZDICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
ZBUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,ZDICHLOROPROPANE 
CIS-1 &DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
QMETHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

lOl23l95 65SSVOA.WK4 

65-DWOI -00 
04/I o/95 

O-l’ 

11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
II u 
11 u 
3J 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT00312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65-DWO2-00 
04lO9l95 

O-l’ 

11 u 
11 u 
11 u 
11 u 
11 u 
13 u 
11 u 
11 u 
11 u 
II u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
II u 

65-DWO4-00 
04lO5l95 

O-l’ 

II u 
11 u 
11 u 
11 u 
11 u 
II u 
II u 
11 u 
II u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
2J 

11 u 
11 u 
11 u 
11 u 

1 

65-MWO5A-00 
04lo5195 

O-l ’ 

11 u 
11 u 
11 u 
11 u 
2u 

10 J 
11 u 
II u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 

IJ 
11 u 
11 u 
II u 
11 u 

65-MWO6A-00 
04lO8l95 

O-l’ 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

65-MWO7A-00 
04lO4l95 

O-l’ 

11 u 
II u 
11 u 
11 u 
2J 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
25 

11 u 
11 u 
11 u 
11 u 



LOCATION 
DATE COLLECTED 
DEPTH 

VOLATILES (uglkg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1 ,ZDICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1 ,I ,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,9DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

65SBO6-00 
04/I o/95 

o-1 ’ 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

IJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65-SBO7-00 
04/08/95 

O-l ’ 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

IJ 
13 u 

5J 

65-SBO8-00 
04/I 1 I95 

O-l ’ 

11 u 

11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 

65-SBO9-00 
04/08/95 

O-l ’ 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
Ii u 
11 u 
11 u 
11 u 
11 u 
11 u 

65-SBI O-00 
04/08/95 

o-1 ’ 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

65-SBI l-00 
04/08/95 

O-l' 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

10/23/95 F’“?yOA.WK4 



LOCATION 
DATE COLLECTED 
DEPTH 

VOLATILES @g/kg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1 ,Z-DICHLOROETHENE 
CHLOROFORM 
1 ,ZDICHLOROETHANE 
ZBUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,ZDICHLOROPROPANE 
CIS-1 $DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
QMETHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65-SBI 2-00 
04/17/95 

O-l ’ 

11 u 
11 u 
11 u 
11 u 

2J 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

IO/23195 65SSVOA.WK4 



LOCATION 
DATE COLLECTED 
DEPTH 

VOLATILES (uglkg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,ZDICHLOROETHENE 
CHLOROFORM 
1 ,BDICHLOROETHANE 
2-BUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
I ,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-I ,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

MINIMUM 
NONDETECTED 

11 u 
11 u 
11 u 
11 u 
2u 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
II u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
12 u 
13 u 
12 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 

2J 
IO J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

IJ 
ND 

IJ 
ND 

3J 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 

2J 
IO J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

IJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2J 
ND 

IJ 
ND 

5J 

LOCATION OF 
MAXIMUM 

DETECTED 

65SBI 2-00 
65MW05A-00 

65SBO6-00 

65-MW07A-00 

65-SBO7-00 

65SBO7-00 

FREQUENCY 
OF 

DETECTION 

O/l 3 
O/l 3 
O/l 3 
O/l 3 
2!13 
II13 
o/13 
Oil 3 
O/l 3 
0113 
O/l 3 
0113 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
o/13 
l/l3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
o/13 
O/l 3 
O/l 3 
3113 
O/l 3 
1113 
O/l 3 
2l13 

10123lg5 6=” SVOA 
i . 

WK4 4 



FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE. NORTH CAROLINA 
TCL ORiANlCS 

LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) 
PHENOL 
BlS(2-CHLOROETHYL)ETHER 
SCHLOROPHENOL 
1,3-DICHLOROBENZENE 
1 &DICHLOROBENZENE 
1 ,ZDICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2&DIMETHYLPHENOL 
BIS(2XHLOROETHOXY)METHANE 
2/&DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
QCHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO&METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,5TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
IL,&DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4DINITROPHENOL 
4-NITROPHENOL 

1 O/23/95 65SSSV.WK4 

65-DWOI -00 
04/l o/95 

O-l’ 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
880 u 
360 U 
880 u 
360 U 
360 U 
360 u 
880 u 
130 J 
880 UJ 
860 u 

65DW02-00 
04/09/95 

o-1 ’ 

360 u 
360 U 
360 U 
360 u 
360 U 
360 U 
360 u 
380 u 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 U 
360 U 
360 U 
360U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 UJ 
360 U 
860 u 
360 U 
860 u 
360 U 
360 U 
360 U 
860 u 
360 U 
860 u 
860 u 

65-DWO4-00 
04/05/95 

o-1’ 

360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 u 
360U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
880 u 
360 U 
880 u 
360 U 
360 U 
36OU 
880 U 
360 U 
150 J 
880 u 

1 

65MW05A-00 
04/05/95 

O-l ’ 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
860 u 
360 U 
860 u 
360 U 
360 U 
360 U 
860 u 
360 U 
860 u 
860 u 

65-MW06A-00 
04/08/95 

O-l’ 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
930 u 
390 u 
930 u 
390 u 
390 u 
390 u 
930 u 
390 u 
930 UJ 
930 u 

65-MW07A-00 
04/04/95 

O-1’ 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 
900 u 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) cont. 
DIBENZOFURAN 
Z&DINITROTOLUENE 
DIETHYL PHTHALATE 
CCHLOROPHENYLPHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
QBROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUNL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(ZETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(I,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

65DWOl -00 
04/10/95 

O-l' 

58 J 
360 U 
360 U 
360 U 
100 J 
880 u 
880 u 

360 U 
360 U 
360 U 
880 u 
860 
190 J 
180 J 
360 U 
830 
850 
360 U 
360 U 
510 
470 

64 J 
360 U 
360 J 
510 
400 
310 J 
150 J 
250 J 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65-DW02-00 
04/09/95 

O-1’ 

360 U 
360 U 
360 U 
360 U 
360 U 
860 u 
860 u 
360 U 
360 U 
360 U 
860 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360u 
360 U 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

65-DWO4-00 
04105l95 

O-l’ 

360 U 
360 U 
360 U 
360 U 
360 U 
880 u 
880 UJ 
360 U 
360 U 
360 U 
880 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

65-MW05A-00 
04lO5195 

o-1’ 

360 U 
360 U 
360 U 
360 U 
360 U 
860 u 
860 u 
360 U 
360 U 
360 U 
860 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360u 
360 U 

60 J 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

65-MW06A-00 
04/08/95 

O-l’ 

390 u 
390 u 
390 u 
390 u 
390 u 
930 u 
930 u 
390 u 
390 u 
390 u 
930 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

87 J 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

65-MW07A-00 
04104l95 

O-1’ 

370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

51 J 
370 u 
370 u 
370 u 
370 u 
370 u 

370 u 
370 u 

10/23/95 Gfr@‘%V.WK4 3 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES tug/kg) 
PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1 ,QDICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ZMETHYLPHENOL 
2,2-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,QDIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,4DICHLOROPHENOL 
1,2+TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4&TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2GHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,SDINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2+DINITROPHENOL 
4-NITROPHENOL 

lOl23l95 65SSSV.WK4 

65-SB06-00 
04/10/95 

O-1’ 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

1000 u 
410 u 

1000 u 
410 u 
410 u 
410 u 

1000 u 
410 u 

1000 UJ 
1000 u 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT04312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORbANlCS 

65-SBO7-00 
04/08/95 

O-l ’ 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
420 U 

1000 u 
420 U 
420 U 
420 U 

1000 u 
420 U 

1000 u 
1000 u 

65-SB08-00 
04/l 1195 

O-1’ 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
850 U 
350 u 
850 U 
350 u 
350 u 
350 u 
850 U 
350 u 
850 UJ 
850 U 

3 

65-SBOQ-00 
04lO8l95 

O-l’ 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 
900 u 

65-SBI O-00 
04/08/95 

O-l ’ 

380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 u 
380 u 
380 u 
380 U 
380 U 
380 u 
380 u 
380 U 
380 U 
380 UJ 
380 U 
930 u 
380 u 
930 u 
380 u 
380 U 
380 U 
930 u 
380 u 
930 u 
930 u 

GCSBI I-00 
04/08/95 

o-1’ 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 UJ 
390 u 
950 u 
390 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
950 u 
950 u 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) cont. 
DIBENZOFURAN 
2&DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYLPHENYL ETHER 
FLUORENE 
CNITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
Dl-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(lQFLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3XD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

65-SBO6-00 
04/I o/95 

O-l’ 

410 u 
410 u 
410 u 
410 u 
410 u 

1000 u 
1000 u 
410 u 
410 u 
410 u 

1000 u 
74 J 

410 u 
410 u 
390 J 
210 J 
150 J 
410 u 
410 u 
110 J 
110 J 
72 J 

410 u 
96 J 

120 J 
100 J 
88 J 
45J 
70 J 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT04312 

MCB, CAMP LEJUENE. NORTH CAROLINA 
TCL ORbANlCS 

65-SBO7-00 
04/08/95 

O-l’ 

420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
1000 u 
420 U 
420 U 
420 U 

1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

73 J 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

65-SBO8-00 
04/11 I95 

O-l’ 

350 u 
350 u 
350 u 
350 u 
350 u 
850 U 
850 U 
350 u 
350 u 
350 u 
850 U 
350 u 
350 u 
350 u 
260 J 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

65-SBO9-00 
04108195 

O-l ’ 

370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

57 J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

65-SBI O-00 
04/08/95 

O-l’ 

380 U 
380 U 
380 U 
380 U 
380 U 
930 u 
930 u 
380 U 
380 U 
380 U 
930 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
48J 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 

65-SBl l-00 
04108195 

O-1’ 

390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

74 J 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

1 O/23/95 6r- “SV.WK4 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) 
PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1 ,CDICHLOROBENZENE 
1,2-DICHLOROBENZENE 
BMETHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,QDIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,QDICHLOROPHENOL 
1,2+TRICHLOROBENZENE 
NAPHTHALENE 
QCHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
ZMETHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,&TRICHLOROPHENOL 
2,4,!5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,SDINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2/l-DINITROPHENOL 
CNITROPHENOL 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65-SBI 2-00 
04/I 7195 

O-l’ 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
870 U 
360 U 
870 U 
360 U 
360 U 
360 U 
870 U 
360 U 
870 U 
870 U 

10/23/95 65SSSV.WK4 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) cont. 
DlBENZOFURAN 
2,CDINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYLPHENYL ETHER 
FLUORENE 
CNITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
QBROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUl-YL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(ZETHYLHEXYL)PHl-HALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

360 U 
360 u 
360 u 
360 U 
360 U 
670 U 
670 U 
360 U 
360 U 
360 U 
670 U 

59 J 
360 U 
360 U 
360 U 
130 J 
260 J 
360 U 
360 U 

76 J 
70 J 

360 U 
360 U 

69 J 
360 U 
360 U 
360 U 
360 U 
360 U 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65SBI 2-00 
04/I 7195 

O-l ’ 

10123195 F’“SrV.WK4 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) 
PHENOL 
BIS(Z-CHLOROETHYL)ETHER 
ZCHLOROPHENOL 
1 $DICHLOROBENZENE 
1 ,CDICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,QDIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2&DICHLOROPHENOL 
1,2&TRICHLOROBENZENE 
NAPHTHALENE 
QCHLOROANILINE 
HEXACHLOROBUTADIENE 
4CHLOR0-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
ZNITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4DINITROPHENOL 
4-NITROPHENOL 

10/23/95 65SSSV.WK4 

MINIMUM 
NONDETECTED 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
850 U 
350 u 
850 U 
350 u 
350 u 
350 u 
850 U 
350 u 
850 UJ 
850 U 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
420 U 

1000 u 
420 U 
420 U 
420 U 

1000 u 
420 U 

IWO UJ 
1000 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

130 J 
150 J 
ND 

7 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

130 J 
150 J 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

65-DWOI-00 
65-DW04-00 

O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
0113 
0113 
O/l 3 
0113 
0113 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
0113 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
0113 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
0113 
l/13 
1113 
O/l 3 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) cont. 
DIBENZOFURAN 
P/l-DINITROTOLUENE 
DIETHYL PHTHALATE 
4CHLOROPHENYLPHENYL ETHER 
FLUORENE 
QNITROANILINE 
4,8-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(ZETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

10/23/95 c- _ “\SV.WU4 

MINIMUM 
NONDETECTED 

350 u 
350 u 
350 u 
350 u 
350 u 
850 U 
850 U 
350 u 
350 u 
350 u 
850 U 
350 u 
350 u 
350 u 
380 U 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
1000 u 
420 U 
420 U 
420 U 

1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
380 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

MINIMUM 
DETECTED 

58 J 
ND 
ND 
ND 

100 J 
ND 
ND 
ND 
ND 
ND 
ND 
59 J 

190 J 
180 J 
280 J 
130 J 
150 J 
ND 
ND 
78 J 
70 J 
48J 
ND 
89 J 

120 J 
100 J 
88 J 
45J 
70 J 

MAXIMUM 
DETECTED 

58 J 
ND 
ND 
ND 

100 J 
ND 
ND 
ND 
ND 
ND 
ND 

880 
190 J 
180 J 
390 J 
830 
850 
ND 
ND 

510 
470 

87 J 
ND 

380 J 
510 
400 
310 J 
150 J 
250 J 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

85-DWOI-00 1113 
O/l 3 
O/l 3 
O/l 3 

85DWOI -00 II13 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
0113 

85-DWOI -00 3/l 3 
85-DWOI-00 l/13 
85-DWOI -00 1113 
85-SB08-00 2i13 
85DWOI -00 3/l 3 
85-DWOI -00 3/l 3 

0113 
O/l 3 

85-DWOI-00 3/l 3 
85-DWOI -00 3/l 3 

85-MW08A-00 9/l 3 
O/l 3 

85DWOI -00 3113 
85-DWOI -00 2l13 
85-DWOI -00 2l13 
85-DWOI -00 2/13 
85-DWOI -00 2ll3 
85-DWOI -00 2i13 



LOCATION 
DATE COLLECTED 
DEPTH 

PESTICIDEIPCBS @g/kg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4/I’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

65-DWOI -00 
0411 o/95 

O-l’ 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
27 

3.7 u 
3.7 u 
3.6 NJ 
3.7 u 
20 u 
19 u 

3.7 u 
3.7 u 
1.9 u 
1.9 u 

190 u 
37 u 
74 u 
37 u 
37 u 
37 u 
37 u 
52 J 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

6%DW02-00 65DW04-00 
04/09/95 04/05/95 

O-1’ N/A 

1.8 u 
1.8 U 
1.8 U 
1.8 u 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.5 u 
3.5 u 
3.5 u 
3.9 NJ 
3.5 UJ 
3.5 u 
3.5 u 
18 U 

3.5 u 
3.5 u 
1.8 U 
1.8 U 
180 U 
35 u 
72 U 
35 u 
35 u 
35 u 
35 u 
35 u 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 UJ 
3.6 U 
3.6 U 
19 u 

3.6 U 
3.6 U 
1.9 u 
1.9 u 

190 u 
36 U 
73 u 
36 U 
36 U 
36 U 
36 U 
36 U 

65-MW05A-00 
04lO5l95 

N/A 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.6 U 
3.6 U 
3.6 U 
3.8 NJ 
3.6 U 
3.6 U 
3.6 U 
18 U 

3.6 U 
3.6 U 
1.8 U 
1.8 U 

180 U 
36 U 
72 U 
38 U 
36 U 
36 U 
36 U 
36 U 

65-MW06A-00 
04/08/95 

O-l ’ 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 UJ 
3.8 U 
3.8 U 
19 u 

3.8 U 
3.8 U 
1.9 u 
1.9 u 
190 u 
38 U 
77 u 
38 U 
38 U 
38 U 
38 U 
38 U 

65MW07A-00 
04104l95 

NIA 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
2.3 
1.9 u 
3.7 u 
83 J 

3.7 u 
3.7 u 

5 NJ 
3.7 u 
56 J 
19 u 

3.7 u 
3.7 u 
1.9 u 
1.9 u 
190 u 
37 u 
75 u 
37 u 
37 u 
37 u 
37 u 
37 u 

10123195 65SSPST.WK4 



LOCATION 
DATE COLLECTED 
DEPTH 

PESTlClDElPCBS (uglkg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-I 254 
PCB-1260 

65SBO6-00 
04/I 0195 

O-l ’ 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.1 u 
47 

4.1 u 
4.1 u 
17 J 

4.1 u 
23 U 
21 u 
4.1 u 
4.1 u 
2.1 u 
2.1 u 
210 u 

41 u 
82 U 
41 u 
41 u 
41 u 
41 u 
41 u 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65SB07-00 
04/08/95 

O-l’ 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.2 U 
77 J 
4.2 U 
4.2 U 
4.2 UJ 
4.2 U 
56 J 
22U 

4.2 U 
4.2 U 
2.2 u 
2.2 u 

220 u 
42 U 
85 U 
42 U 
42 U 
42 U 
42 U 
42 U 

65SBO8-00 
04111 I95 

O-l’ 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 UJ 
3.5 u 
3.5 u 
18 U 

3.5 u 
3.5 u 
1.8 U 
1.8 U 
180 U 
35 u 
72 U 
35 u 
35 u 
35 u 
35 u 
35 u 

65-SB09-00 
04/08/95 

O-l’ 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
31 J 

3.7 u 
5.3 u 
19 u 

3.7 u 
3.7 u 
1.9 u 
1.9 u 

190 u 
37 u 
76 U 
37 u 
37 u 
37 u 
37 u 
37 u 

65-SBl O-00 
04/08/95 

O-l ’ 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
59 J 

3.7 u 
3.7 u 
19 u 

3.7 u 
3.7 u 
1.9 u 
1.9 u 

190 u 
37 u 
76 U 
37 u 
37 u 
37 u 
37 u 
37 u 

65.SBI l-00 
04108195 

O-l’ 

2u 
2u 
2u 
2u 
2u 
2u 
2u 
2u 

3.9 u 
4.3 
3.9 u 
3.9 u 
16 J 

3.9 u 
3.9 u 
20 u 
3.9 u 
3.9 u 

2u 
2u 

200 u 
39 u 
80 U 
39 u 
39 u 
39 u 
39 u 
39 u 

lOl23l95 6=-“yST.WK4 



3 

LOCATION 
DATE COLLECTED 
DEPTH 

PESTlClDElPCBS (uglkg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1246 
PCB-1254 
PCB-I 260 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65-SBI 2-00 
04/I 7795 

O-l’ 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
75 

3.6 U 
3.6 U 
20 J 
3.6 U 
25 
19 u 

3.6 U 
3.6 U 
1.9 u 
1.9 u 

190 u 
36 U 
73 u 
36 U 
36 U 
36 U 
36 U 
36 U 

10/23/95 65SSPST.WK4 



LOCATION 
DATE COLLECTED 
DEPTH 

PESTlClDElPCBS (uglkg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

MINIMUM 
NONDETECTED 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 UJ 
3.5 u 
3.5 u 
18 U 

3.5 u 
3.5 u 
1.8 U 
1.8 U 
180 U 
35 u 
72 U 
35 u 
35 u 
35 u 
35 u 
35 u 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT04312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.2 U 
3.8 U 
4.2 u 
4.2 U 
4.2 UJ 
4.2 U 
23 U 
22 u 

4.2 U 
4.2 U 
2.2 u 
2.2 u 
220 u 

42 U 
85 U 
42 U 
42 U 
42 U 
42 U 
42 U 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
2.3 
ND 
ND 
4.3 
ND 
3.8 NJ 
3.8 NJ 
ND 
25 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
52 J 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
2.3 
ND 
ND 
83 J 
ND 
3.9 NJ 
59 J 
ND 
56 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
52 J 

LOCATION OF 
MAXIMUM 

DETECTED 

65-MW07A-00 

65-MW07A-00 

65-DW02-00 
65-SBI o-00 

65-SBO7-00 

65DWOI -00 

FREQUENCY 
OF 

DETECTION 

O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
II13 
O/l 3 
O/l 3 
6/l 3 
O/l 3 
2l13 
7113 
0113 
3/l 3 
0113 
0113 
0113 
o/t 3 
O/l 3 
O/l 3 
o/t 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
0113 
1113 

10123195 6CEqPST.WK4 4. 



APPENDIX 0.2 
SURF’ACE SOIL METALS 



LOCATION 
DATE-STAMP 
DEPTH 
MOISTURE 

65-DWOl -00 
04/I 0195 

O-l‘ 
10.74 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

65DW02-00 65DW04-00 65MW05A-00 65-MW06A-00 65-MW07A-00 
04/09/95 04/05/95 04/05/95 04/08/95 04/04/95 

O-l ’ o-1 ’ O-l ’ O-l ’ O-l ’ 
9.43 10.17 10.34 15.45 11.66 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

5040 
11.2 u 
2.2 u 

36.3 
0.22 u 

1.1 u 
806 
8.6 
4.5 UJ 

55.6 
7470 J 

178 J 
169 
163 J 

0.11 u 
4.6 
224 U 
1.1 u 
1.1 u 

51.3 
2.2 u 
12 

377 J 

1350 
11 u 

2.2 u 
5.4 

0.22 u 
1.1 u 
176 
2.3 
4.4 UJ 
2.5 

773 J 
7.7 J 

32.4 
7.9 J 

0.11 u 
4.4 u 
221 u 
1.1 u 
1.1 u 

44.2 u 
2.2 u 
2.2 u 

12.2 J 

773 
11.1 u 
2.2 u 
6.9 

0.22 u 
1.1 u 

79.3 
2.2 u 
8.3 U 
2.2 u 

509 
2 

30.3 
9.6 

0.11 u 
4.5 u 

223 u 
1.1 u 
1.1 u 

44.5 u 
2.2 u 
2.2 u 
7.8 U 

1050 
11.1 u 
2.2 u 
6.2 

0.22 u 
1.1 u 

243 
2.4 
8.2 U 
2.2 u 

1020 
3.7 

42.8 
8.2 

0.11 u 
4.5 u 

223 U 
1.1 u 
1.1 u 

44.6 U 
2.2 u 
2.8 
5.3 

3190 
11.8 U 
2.4 U 
6.8 

0.24 U 
1.2 u 

367 
4.1 
4.7 UJ 
3.3 

1300 J 
7.3 J 

88.1 
8J 

0.12 u 
4.7 u 

236 U 
1.2 u 
1.2 u 

47.3 u 
2.4 U 
3.4 

13.8 J 

1520 
11.3 u 
2.3 U 

19.2 
0.23 U 

1.1 u 
3460 

2.3 
4.5 u 
2.3 U 

684 
8.6 

82.5 
7.1 

0.11 u 
4.5 u 
227 U 
1.1 u 
1.1 u 

56.3 
2.3 U 
2.3 U 
9.1 u 

10123/95 65SSINO.WK4 



LOCATION 
DATE-STAMP 
DEPTH 
MOISTURE 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

65-SBO6-00 
04/I o/95 

O-l’ 
19.19 

2140 
12.4 U 
2.5 u 

17.5 
0.25 U 

1.2 u 
542 
4.6 

5 UJ 
51 

3600 
94.5 

55 
119 

0.12 u 
5U 

248 u 
1.2 u 
1.2 u 

49.5 u 
2.5 U 
7.2 
190 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

65-5807-00 65-SBO8-00 
04/08/95 04/l 1 I95 

O-l ’ O-l ’ 
23.14 7.48 

1490 
13 u 

2.6 U 
6.8 

0.26 U 
1.3 u 
168 

3 
5.2 UJ 

6 
890 J 
8.8 J 
52 
6.9 J 

0.13 u 
5.2 u 
260 U 
1.3 u 
1.3 u 
52 u 

2.6 U 
2.9 

9J 

656 
10.8 U 
2.2 u 
2.7 

0.22 u 
1.1 u 
121 
2.2 u 
4.3 UJ 
2.2 u 

597 
2.5 

28.5 
2.9 

0.11 u 
4.3 u 
216 U 
1.1 u 
1.1 u 

43.2 u 
2.2 u 
2.2 u 
3.7 

65-SB09-00 
04/08/95 

O-l ’ 
11.86 

2830 
11.4 u 
2.3 U 

10.9 
0.23 U 

1.1 u 
554 
4.6 
4.5 UJ 
15 

2110 J 
40.9 J 
97.1 
19.1 
0.11 u 

4.5 u 
227 U 
1.1 u 
1.1 u 

45.4 u 
2.3 U 
3.2 

39.7 J 

65-SBI o-00 
04108195 

O-l’ 
13.86 

4700 
11.6 U 
2.3 U 

11.5 
0.23 U 

1.2 u 
514 
6.8 
4.6 UJ 
10 

2010 J 
20.4 J 
187 

19.3 J 
0.12 u 

4.6 U 
232 U 
1.2 u 
1.2 u 

46.5 u 
2.3 
5.1 

33.2 J 

65-SBI l-00 
04/08/95 

O-l ’ 
18.31 

4110 
12.2 u 
2.4 U 
9.9 

0.24 U 
1.2 u 

470 
6.3 
4.9 UJ 

9 
2050 J 
15.4 J 
143 

17.6 J 
0.12 u 

4.9 u 
248 
1.2 u 
1.2 u 
49U 
2.4 U 
4.8 
24 J 

10/23/95 6=-“INO.WK4 
i 



LOCATION 
DATE-STAMP 
DEPTH 
MOISTURE 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

65-SB12-00 
04/l 7195 

O-I’ 
9.13 

2940 
11 u 

2.2 u 
12.6 
0.22 u 

1.1 u 
729 
4.8 
4.4 u 

42.3 
16400 

117 
54.8 
75.4 
0.11 u 

5.7 
220 u 
1.1 u 
1.1 u 
44U 
2.2 u 
5.1 
110 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

10/23/95 65SSINO.WK4 



LOCATION 
DATE-STAMP 
DEPTH 
MOISTURE 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

FREQUENCY OF DETECTION SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

NA NA 656 
10.8 U 13 u ND 
2.2 u 2.6 u ND 
NA NA 2.7 

0.22 u 0.26 U ND 
1.1 u 1.3 u ND 
NA NA 79.3 
2.2 u 2.2 u 2.3 
4.3 UJ 8.3 U ND 
2.2 u 2.3 U 2.5 
NA NA 509 
NA NA 2 
NA NA 26.5 
NA NA 2.9 

0.11 u 0.13 u ND 
4.3 u 5.2 U 4.6 
216 u 260 u 246 
1.1 u 1.3 u ND 
1.1 u 1.3 u ND 

43.2 u 52 U 51.3 
2.2 u 2.6 U 2.3 
2.2 u 2.3 U 2.8 
7.8 U 9.1 u 3.7 

5040 
ND 
ND 

36.3 
ND 
ND 

3460 
8.6 
ND 

55.6 
16400 

178 J 
187 
163 J 
ND 
5.7 

248 
ND 
ND 

56.3 
2.3 
12 

377 J 

LOCATION OF 
MAXIMUM 

DETECTED 

65-DWOI -00 

65-DWOI -00 

65-MW07A-00 
65-DWOI-00 

65-DWOI-00 
65-SBI 2-00 
65-DWOI -00 
65-SBI O-00 
65-DWOI-00 

65-SBI 2-00 
65-SBI l-00 

65-MW07A-00 
65-SBI O-00 
65-DWOI -00 
65-DWOI -00 

FREQUENCY 
OF 

DETECTION 

13113 
O/l 3 
O/I 3 
13113 
O/l 3 
O/l 3 
13113 
III13 
O/l 3 
9/I 3 
13113 
13113 
13113 
13113 
O/l 3 
2l13 
II13 
O/l 3 
O/l 3 
2l13 
II13 
9/l 3 
II/13 

10/23/95 F’-“INO.WK4 



APPENDIX 0.3 
SUBSURFACE SOIL ORGANICS 



LOCATION 
DATE COLLECTED 
DEPTH 

VOLATILES (@kg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1 ,ZDICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
ZBUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1 &DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

I 10/23/95 65SBTPV.WK4 

65DWOI -04 
04/l 0195 

7-9 

11 u 
11 u 
11 u 
11 u 
11 u 
18 U 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
3J 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 66 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO.0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

65-DWO2-02 
04109l95 

3-5 

12 u 
12 u 
12 u 
12 u 
12 u 

380 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

IJ 

65-DWO4-05 
04lO5l95 

Q-11’ 

11 u 
11 u 
11 u 
11 u 
11 u 

180 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

111 u 
44U 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

1 

65MW05A-04 
04/05/95 

7-9’ 

12 u 
12 u 
12 u 
12 u 
12 u 
10 J 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

65-MWO6A-03 
04/08/95 

5-r 

11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
IJ 

65-MWO7A-05 
04lO4l95 

9-11’ 

12 u 
12 u 
12 u 
12 u 
12 ll. 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 



LOCATION 
DATE COLLECTED 
DEPTH 

VOLATILES (uglkg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1 ,ZDICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,BDICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,9DICHLOROPROPENE 
BROMOFORM 
4-METHYL-ZPENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,ZTETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

10/23/95 GF”‘TPV.WK4 

! 

65-SBO6-02 
04ll O/95 

3-5 

12 u 
12 u 
12 u 
12 u 
12 u 
21 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

65-SB07-04 
04/08/95 

7-Q 

14 u 
14 u 
14 u 
14 u 
14 u 
79 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
2J 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

65-SB08-04 65-SBOQ-02 
04l11195 04/08/95 

7-9’ 3-5 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

11 u 
11 u 
11 u 
11 u 
11 u 
31 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
4J 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
2J 

65-SBIO-01 
04108195 

13’ 

11 u 
11 u 
11 u 
11 u 
11 u 
26 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
2J 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
3J 

65-SBI I-04 
04108195 

7-9’ 

12 u 
12 u 
12 u 
12 u 
12 u 
37 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

IJ 
12 u 
12 u 
12 u 
12 u 

! 



LOCATION 
DATE COLLECTED 
DEPTH 

VOLATlLES (uglkg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1 ,ZDICHLOROETHANE 
ZBUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1 $DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
QMETHYL-2-PENTANONE 
ZHEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

65SB12-05 
04/I 7195 

Q-11’ 

11 u 
11 u 

11 u 
11 u 
11 u 
II u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 66 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-6312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

65-TPOI 65-TP02 
05/07/95 05/08/95 

12 u 
12 u 
12 u 
12 u 
12 u 
12 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

11 u 
II u 
11 u 
11 u 
11 u 
46 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
Ii u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

65-TP04 
05/07/95 

II u 
11 u 
11 u 
11 u 
11 u 
25 

2J 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

65-TP05 
05/07/95 

14 u 
14 u 
14 u 
14 u 
14 u 

210 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
29 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

65-TP06 
05/08/95 

11 u 
11 u 
11 u 
11 u 
11 u 
QJ 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 

lOl23iQ5 65SBTPV.WK4 3 



LOCATION 
DATE COLLECTED 
DEPTH 

VOLATILES (uglkg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,ZDICHLOROPROPANE 
CIS-1,3DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
QMETHYL-2-PENTANONE 
ZHEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

65-TPO7 
05lQ7lQ5 

11 u 
11 u 
11 u 
11 u 
11 u 
7J 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

1 O/23/95 65’ -TPV.WK4 



LOCATION 
DATE COLLECTED 
DEPTH 

VOLATILES (uglkg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1 ,ZDICHLOROETHANE 
ZBUTANONE 
1 ,I ,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1 &DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1 ,SDICHLOROPROPENE 
BROMOFORM 
4-METHYL-2.PENTANONE 
ZHEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

MINIMUM 
NONDETECTED 

II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

MAXIMUM 
NONDETECTED 

14 u 
14 u 
14 u 
14 u 
14 u 
21 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

111 u 
44U 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 

7J 
2J 

ND 
ND 
ND 
ND 
ND 

2J 
ND 
ND 
ND 
ND 
ND 

2J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1 J 
ND 
ND 
ND 

IJ 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 

380 
2J 

ND 
ND 
ND 
ND 
ND 
29 
ND 
ND 
ND 
ND 
ND 

2J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

IJ 
ND 
ND 
ND 

3J 

LOCATION OF 
MAXIMUM 

DETECTED 

65-DW02-02 
65-TP04 

6%TP05 

65SBO7-04 

65SBI I-04 

65SBI o-01 

FREQUENCY 
OF 

DETECTION 

O/l 9 
O/l 9 
O/l 9 
O/l 9 
O/l 9 
13119 
1119 
O/l 9 
O/l 9 
O/l 9 
O/l 9 
0119 
3/l 9 
Oil 9 
O/l 9 
Oil 9 
O/l 9 
o/i 9 
II19 
O/l 9 
O/l 9 
O/l 9 
O/l 9 
O/l 9 
O/l 9 
O/l 9 
O/I 9 
O/l 9 
l/l9 
O/I 9 
O/l 9 
O/l 9 
5119 

10123195 65SBTPV.WK4 5 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) 
PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2XHLOROPHENOL 
1 ,BDICHLOROBENZENE 
1 /bDICHLOROBENZENE 
1 ,ZDICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4.METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
BNITROPHENOL 
2,CDIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2+DICHLOROPHENOL 
1,2&TRICHLOROBENZENE 
NAPHTHALENE 
CCHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2.METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4&TRICHLOROPHENOL 
2,4$TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
P-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6DINITROTOLUENE 
3NITROANILINE 
ACENAPHTHENE 
2&DINITROPHENOL 
4-NITROPHENOL 

10/23/95 65SBTPSV.WK4 

65-DWOI -04 
04/I 0195 

7-9’ 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 UJ 
370 u 
900 u 
370 u 
900 u 
370 u 
370 u 
370 u 
900U 
370 u 
900 u 
900 u 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 66 - ENGINEER AREA DUMb 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

65-DW02-02 
04/09/95 

3-5’ 

380 u 
380 U 
380 U 
380 U 
380 U 
380 u 
380 u 
380 U 
380 u 
380 U 
380 U 
380 u 
380 u 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 UJ 
380 u 
930 u 
380 U 
930 u 
380 U 
380 u 
380 U 
930 u 
380 U 
930 u 
930 u 

65DWO4-05 
04/05/95 

9-11’ 

340 u 
340U 
340 u 
340 u 
340 u 
340U 
340U 
340U 
340U 
340U 
340 u 
340 u 
340U 
340U 
340 u 
340 u 
340U 
340 u 
340 u 
340U 
340U 
340 u 
340U 
340 u 
340 u 
830 U 
340 u 
830 U 
340 u 
340 u 
340 u 
830 U 
340 u 
830 U 
830 U 

65-MW05A-04 65-MW06A-03 
04/05/95 04108195 

7-9’ 5-7 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
910 u 
370 u 
910 u 
370 u 
370 u 
370 u 
910 u 
370 u 
910 u 
910 u 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
380 U 
360 U 
360 U 
360 U 
380 U 
360 U 
360 U 
360 U 
360 U 
360 U 
880 u 
360 U 
880 u 
360 U 
360 U 
360 U 
880 u 
360 U 
880 u 
880 u 

65-MW07A-05 
04/04195 

9-l 1’ 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 u 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
930 u 
380 U 
930 u 
380 U 
380 U 
380 U 
930 u 
380 U 
930 u 
930 u 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) cont. 
DIBENZOFURAN 
2,4DINITROTOLUENE 
DIETHYL PHTHALATE 
CCHLOROPHENYLPHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS&ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3XD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

6%DWOI -04 65-DW02-02 
04/I 0195 04/09/95 

7-9’ 3-5 

370 u 
370 u 
370 u 
370 u 
370 u 
900 U 
900 U 
370 u 
370 u 
370 u 
900 U 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

380 U 
380 U 
380 U 
380 U 
380 U 
930 U 
930 U 
380 U 
380 U 
380 U 
930 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 u 
380 U 

65 J 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

65-DW04-05 
04iO5lQS 

Q-l 1’ 

340U 
340 u 
340 u 
340 u 
340 u 
830 R 
830 U 
340 u 
340 u 
340 u 
830 U 
340 u 
340 u 
34OU 
340U 
340U 
340U 
34OU 
340 u 
340 u 
340U 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 

65MW05A-04 65-MW06A-03 
04/05/95 04/08/95 

7-9’ 5-7 

370 u 
370 u 
370 u 
370 u 
370 u 
910 U 
910 U 
370 u 
370 u 
370 u 
910 U 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

96 J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

360 U 
360 U 
360 U 
360 U 
360 U 
880 u 
880 u 
360 U 
360 U 
360 U 
880 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
4QJ 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

65MWO7A-05 
04/04/95 

Q-II’ 

380 U 
380 u 
380 U 
380 U 
380 U 
930 U 
930 U 
380 U 
380 U 
380 U 
930 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 

61 J 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 

1 O/23/95 f- - TTPSV.WK4 
I 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) 
PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1 $DICHLOROBENZENE 
1 ,CDICHLOROBENZENE 
1 ,ZDICHLOROBENZENE 
ZMETHYLPHENOL 
2,2’-OXYBlS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,QDIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,CDICHLOROPHENOL 
1,2+TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLOROSMETHYLPHENOL 
ZMETHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4&TRICHLOROPHENOL 
2,4+TRICHLOROPHENOL 
ZCHLORONAPHTHALENE 
ZNITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,SDINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,CDINITROPHENOL 
4NITROPHENOL 

10/23/95 65SBTPSV.WK4 

65SBO6-02 65-SBO7-04 
04/l o/95 04/08/95 

3-s 7-9 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

1000 u 
410 u 

1000 u 
410 u 
410 u 
410 u 

1000 u 
97 J 

1000 UJ 
1000 u 

44OU 
440U 
440U 
440U 
440U 
44OU 
440U 
44OU 
440U 
440U 
440U 
440U 
44OU 
440U 
440U 
440U 
4lOU 
440U 
440U 
44OU 
440U 
44OU 
44OU 
440U 
44OU 

1100 u 
440U 

1100 u 
44OU 
440U 
440U 

1100 u 
44OU 

1100 u 
1100 u 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

65-SB08-04 
04/l 1 I95 

7-9 

4CQlJ 
400U 
400 u 
400U 
400U 
400U 
400U 
400U 
400U 
4OOU 
400U 
400U 
400U 
4OOU 
4OOU 
400U 
400U 
400U 
4OOU 
400 u 
400 u 
400 u 
400 u 
400U 
400 u 
980 U 
400 u 
980 U 
400 u 
400 u 
400 u 
980 U 
400U 
980 UJ 
980 U 

3 

65-SBO9-02 65-SBI o-01 
04/08/95 04/08/95 

3-5 I-3’ 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
890 U 
370 u 
890 U 
370 u 
370 u 
370 u 
890 U 
370 u 
890 U 
890 U 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 UJ 
370 u 
910 u 
370 u 
910 u 
370 u 
370 u 
370 u 
910 u 
370 u 
910 u 
910 u 

65-SBI I-04 
04/08/95 

7-9 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 UJ 
380 U 
910 u 
380 U 
910 u 
380 U 
380 U 
380 U 
910 u 
380 U 
910 u 
910 u 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES @g/kg) cont. 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
QCHLOROPHENYLPHENYL ETHER 
FLUORENE 
QNITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
CBROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(ZETHYLHEiXYL)PHTHALATE 
DI-N-OCl-YL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

65SBO502 
04/I 0195 

3-5 

410 u 
410 u 
410 u 
410 u 
110 J 

1000 u 
1000 u 
410 u 
410 u 
410 u 

1000 u 
1200 
290 J 
120 J 
340J 

1900 
1400 
410 u 
410 u 
900 
800 
110 J 
410 u 
710 
620 
680 
480 J 
410 u 
360 J 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORbANlCS 

65SBO7-04 
04/08/95 

7-9’ 

440U 
44OU 
440U 
440U 
44OU 

1100 u 
1100 u 
440U 
440U 
44OU 

1100 u 
440U 
440U 
440U 
440U 
440U 
440U 
44OU 
440U 
440U 
440U 

90 J 
440U 
440U 
440U 
440U 
44OU 
440U 
440U 

65-SBO8-04 
04/l 1 I95 

7-9 

400 u 
400 u 
400 u 
400 u 
400 u 
980 U 
980 U 
400U 
400 u 
400 u 
980 U 
4004J 
400 u 
400 u 
240 J 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

95 J 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

65-S 809-02 
04/08/95 

3-5 

370 u 
370 u 
370 u 
370 u 
370 u 
890 U 
890 U 
370 u 
370 u 
370 u 
890 U 
370 u 
370 u 
370 u 
370 UJ 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

81 J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

65-SBIO-01 
04/08/95 

1-J 

370 u 
370 u 
370 u 
370 u 
370 u 
910 u 
910 u 
370 u 
370 u 
370 u 
910 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

93 J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

65.SBI I-04 
04108195 

7-9 

380 U 
380 U 
380 U 
380 U 
380 U 
910 u 
910 u 
380 U 
380 U 
380 U 
910 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
110 J 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 

1 O/23/95 gr - ‘TPSV WK4 
i ’ 



LOCATION 65.5812-05 
DATE COLLECTED 04/17l95 
DEPTH 9-11’ 

SEMIVOLATILES (uglkg) 
PHENOL 
BIS(ZCHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1 $DICHLOROBENZENE 
1 +DICHLOROBENZENE 
1 ,ZDICHLOROBENZENE 
2-METHYLPHENOL 
2,2-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4DIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2,CDICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO&METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5TRICHLOROPHENOL 
2CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2&DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,QDINITROPHENOL 
4-NITROPHENOL 

10/23/95 65SBTPSV.WK4 5 

65-TPOI 65TP02 65TP04 65TP05 65-TP06 
05/07/95 05/08/95 05107/95 05/07/95 05/08/95 

N/A N/A N/A N/A N/A 
UGIKG UGlKG UGIKG UGIKG UG/KG 

370 u 390 u 360 U 370 u 460 u 350 u 
370 u 390 u 360 u 370 u 460 u 350 u 
370 u 390 u 360 U 370 u 460 u 350 u 
370 u 390 u 360 u 370 u 460 u 350 u 
370 u 390 u 360 U 370 u 460 u 350 u 
370 u 390 u 360U 370 u 460 u 350 u 
370 u 390 u 360 U 370 u 460U 350 u 
370 u 390 u 360 u 370 u 460U 350 u 
370 u 390 u 360 U 370 u 460 u 350 u 
370 u 390 u 360 U 370 u 460U 350 u 
370 u 390 u 360 U 370 u 460 u 350 u 
370 u 390 u 360 U 370 u 460 u 350 u 
370 u 390 u 360 U 370 u 460 u 350 u 
370 u 390 u 360 u 370 u 460 u 350 u 
370 u 390 u 360U 370 u 460 u 350 u 
370 u 390 u 360 u 370 u 460 u 350 u 
370 u 390 u 360 u 370 u 460 u 350 u 
370 u 390 u 360U 370 u 460 u 350 u 
370 u 390 u 360 u 370 u 460 u 350 u 
370 u 390 u 360 U 370 u 460 u 350 u 
370 u 390 u 360 u 370 u 460 u 350 u 
370 u 390 u 360 U 370 u 460 u 350 u 
370 u 390 u 360 U 370 u 460 u 350 u 
370 u 390 u 360 U 370 u 460 u 350 u 
370 u 390 u 360 U 370 u 460 u 350 u 
690 U 940 u 870 U 890 U 1100 u 860 u 
370 u 390 u 360 U 370 u 460 u 350 u 
890 U 940 u 870 U 890 U 1100 u 860 u 
370 u 390 u 360 U 370 u 460 u 350 u 
370 u 390 u 360 U 370 u 460 u 350 u 
370 u 390 u 360 U 370 u 460 u 350 u 
890 U 940 u 870 U 890 U 1100 u 860 u 
370 u 390 u 360 U 370 u 46OU 350 u 
890 U 940 UJ 870 UJ 890 UJ 1100 UJ 860 UJ 
890 U 940 u 870 U 890 U 1100 u 860 u 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 66 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE. NORTH CAROLINA 

TCL ORG-ANICS 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) cont. 
DIBENZOFURAN 
2+DINITROTOLUENE 
DIETHYL PHTHALATE 
CCHLOROPHENYLPHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65.SBI 2-05 65TPOI 65TP02 
04/I 7195 05/07/95 05/08/95 

Q-II’ N/A N/A 
UGIKG UGlKG 

370 u 
370 u 
370 u 
370 u 
370 u 
890 U 
890 U 
370 u 
370 u 
370 u 
890 U 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

390 u 
390 u 
390 u 
390 u 
390 u 
940 u 
940 u 
390 u 
390 u 
390 u 
940 u 
390 u 
390 u 
390 u 
280 J 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

360 U 
360 U 
360 U 
360 U 
360 U 
870 U 
870 U 
360 U 
360 U 
380 U 
870 U 
360 U 
360 U 
360 U 
250 J 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

37 J 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

65-TP04 
05/07/95 

N/A 
UGIKG 

370 u 
370 u 
370 u 
370 u 
370 u 
890 U 
890 U 
370 u 
370 u 
370 u 
890 U 
370 u 
370 u 
370 u 
200 J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

65-TP05 
05/07/95 

N/A 
UGlKG 

460 u 
460 u 
460 u 
480 u 
460 u 

1100 u 
1100 u 
460 u 
480 u 
460 u 

1100 u 
480 u 
480 u 
480 u 
160 J 
480 u 
460 u 
480 u 
480 u 
460 u 
480 u 

49 J 
480 u 
480 u 
460 u 
480 u 
480 u 
480 u 
460 u 

65-TP06 
05/08/95 

N/A 
UGIKG 

350 u 
350 u 
350 u 
350 u 
350 u 
860 u 
860 u 
350 u 
350 u 
350 u 
860 u 
350 u 
350 u 
350 u 
210 J 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
39 J 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

lOl23l95 F' ‘TPSV.WK4 
1 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES @g/kg) 
PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1 $DICHLOROBENZENE 
1 ,QDICHLOROBENZENE 
1 ,ZDICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
ONITROPHENOL 
2/l-DIMETHYLPHENOL 
BIS(2XHLOROETHOXY)METHANE 
2,CDICHLOROPHENOL 
1,2+TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO&METHYLPHENOL 
ZMETHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4$TRICHLOROPHENOL 
ZCHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,CDINITROPHENOL 
4-NITROPHENOL 

lOi23l95 65SBTPSV.WK4 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

65-TP07 
05/07/95 

N/A 
UGlKG 

360 U 
360 U 
360 U 
360 u 
360 u 
360 u 
360 U 
360U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
55 J 

360 u 
360 U 
360 u 

6OJ 
360 U 
360 u 
870 U 
360 U 
870 U 
360 U 
360 U 
360 U 
870 U 
94 J 

870 UJ 
870 U 

7 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) cont. 
DIBENZOFURAN 
2&DINITROTOLUENE 
DIETHYL PHTHALATE 
CCHLOROPHENYLPHENYL ETHER 
FLUORENE 
CNITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
CBROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(BETHYLHEXYL)PHTHALATE 
DI-N-OC-IYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

42 J 
360 U 
360 U 
360 U 
360 U 
870 U 
870 U 
360 U 
360 U 
360 U 
870 U 
150 J 
360 u 
360 U 
270 J 
230 J 
190 J 
360 U 
360 U 
100 J 
110 J 
230 J 
360 U 
96 J 

110 J 
69 J 

360 U 
360 U 

67 J 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

66-TP07 
05/07/95 

N/A 
UGIKG 

IO/23195 r- -‘TPSV.WK4 

i 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) 
PHENOL 
BIS(ZCHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1 +DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ZMETHYLPHENOL 
P,P-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
ZNITROPHENOL 
P&DIMETHYLPHENOL 
BIS(2XHLOROETHOXY)METHANE 
2&DICHLOROPHENOL 
1,2+TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLOR03METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4&TRICHLOROPHENOL 
2,4$TRICHLOROPHENOL 
2GHLORONAPHTHALENE 
ZNITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
BNITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
CNITROPHENOL 

lOl23l95 65SBTPSV.WK4 

MINIMUM 
NONDETECTED 

340U 
340 u 
340 u 
340 u 
340U 
34OU 
34OU 
340U 
34OU 
34OU 
340 u 
340U 
340 u 
340 u 
340lJ 
340U 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
830 U 
340 u 
830 u 
340 u 
340 u 
340 u 
830 U 
340 u 
830 u 
830 U 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 66 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CT0412 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORbANlCS 

MAXIMUM 
NONDETECTED 

460 u 
460U 
460 u 
460 u 
460 u 
460 u 
460 u 
46OU 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
46OU 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 

1100 u 
460 u 

1100 u 
460 u 
460 u 
460 u 

1100 u 
460 u 

IIOP u 
1100 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
55 J 
ND 
ND 
ND 
60 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
94 J 
ND 
ND 

9 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
55 J 
ND 
ND 
ND 
60 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
97 J 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

O/l 9 
O/l 9 
0119 
O/l 9 
O/l 9 
O/l 9 
0119 
O/l 9 
O/l 9 
0119 
0119 
0119 
O/l 9 
O/l 9 
O/l 9 
O/l 9 
O/l 9 
O/l 9 

65-TP07 1119 
O/I 9 
0119 
O/l 9 

65-TP07 1119 
O/l 9 
O/l 9 
O/l 9 
o/i 9 
O/l 9 
O/l 9 
O/l 9 
O/l 9 
O/l 9 

65-SB06-02 249 
O/l 9 
O/l 9 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) cont. 
DIBENZOFURAN 
2&DINITROTOLUENE 
DIETHYL PHTHALATE 
CCHLOROPHENYLPHENYL ETHER 
FLUORENE 
CNITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
CBROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUNL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUNL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCNL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(I,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

MINIMUM 
NONDETECTED 

340 u 
340 u 
340 u 
340 u 
340 u 
860 u 
830 u 
34OU 
34OU 
340 u 
830 U 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340U 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-6312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

MAXIMUM 
NONDETECTED 

460 u 
460 u 
460 u 
460 u 
460 u 

1100 u 
1100 u 
46OU 
460 u 
460 u 

1100 u 
460 u 
460 u 
460 u 
440U 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
390 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 

MINIMUM 
DETECTED 

42 J 
ND 
ND 
ND 

110 J 
ND 
ND 
ND 
ND 
ND 
ND 

150 J 
290 J 
120 J 
160 J 
230 J 
190 J 
ND 
ND 

100 J 
110 J 
37 J 
ND 
96 J 

110 J 
69 J 

480 J 
ND 
67 J 

MAXIMUM 
DETECTED 

42 J 
ND 
ND 
ND 

110 J 
ND 
ND 
ND 
ND 
ND 
ND 

1200 
290 J 
120 J 
340 J 

1900 
1400 

ND 
ND 

900 
800 
370 
ND 

710 
620 
680 
480 J 
ND 

360 J 

LOCATION OF 
MAXIMUM 

DETECTED 

65TP07 

65-SBO6-02 

65SB06-02 
65SBO6-02 
65SBO6-02 
6%SBO6-02 
65-SBO6-02 
65-SBO6-02 

65-SBO6-02 
65SBO6-02 
65-DWOI -04 

65-5806-02 
65-SBO6-02 
65-SBO6-02 
65-SBO6-02 

65-SBO6-02 

FREQUENCY 
OF 

DETECTION 

l/19 
O/l 9 
O/l 9 
0119 
II19 
O/l 8 
O/l 9 
O/l 9 
O/l 9 
O/l 9 
O/l 9 
2l19 
1119 
l/19 
8/l 9 
249 
2119 
O/l 9 
O/l 9 
2l19 
209 
15119 
O/l 9 
2l19 
2l19 
209 
l/19 
O/l 9 
2l19 

lOl23i95 F’-STPSV.WK4 '0 

i 



LOCATION 
DATE COLLECTED 
DEPTH 

PESTICIWPCBS @g/kg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4&DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-ODD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1018 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1280 

85DWOI -04 85DW02-02 
04/I 0195 04/09/95 

7-9 3-5 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.8 U 
8.8 J 
3.8 u 
3.8 U 
4.4 J 
3.8 U 
8.3 u 
19 u 

3.8 u 
9.4 J 
1.9 u 
1.9 u 
190 u 
38 U 
77 u 
38 U 
38 U 
38 U 
38 U 
38 U 

2u 
2u 
2u 
2u 
2u 
2u 
2u 
2u 

3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 UJ 
3.9 u 
3.9 u 
20 u 
3.9 u 
3.9 u 

2u 
2u 

200 u 
39 u 
79 u 
39 u 
39 u 
39 u 
39 u 
39 u 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

85-DW04-05 85-MW05A-04 
04/05/95 04/05/95 

9-11’ 7-9 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
3.4 UJ 
3.4 u 
3.4 u 
18 U 

3.4 u 
3.4 u 
1.8 U 
1.8 U 

180 U 
34U 
70 u 
34 u 
34 u 
34 u 
34U 
34 u 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 U 
1.9 u 
1.9 U 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
19 u 

3.7 u 
3.7 u 
1.9 U 
1.9 u 
190 U 
37 u 
78 U 
37 u 
37 u 
37 u 
37 u 
37 u 

85-MW08A-03 85-MW07A-05 
04108195 04/04/95 

5-7 Q-II’ 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 UJ 
3.8 U 
3.8 u 
18 U 

3.8 u 
3.8 U 
1.8 U 
1.8 U 

180 U 
38 U 
72 U 
38 u 
38 u 
38 U 
38 u 
38 U 

1.9 u 
1.9 U 
1.9 U 
1.9 u 
1.9 U 
1.9 u 
1.9 u 
1.9 U 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
19 U 

3.7 u 
3.7 u 
1.9 U 
1.9 u 
190 U 
37 u 
78 U 
37 u 
37 u 
37 u 
37 u 
37 u 

I 10/23/95 85SBTPP.WK4 



LOCATION 
DATE COLLECTED 
DEPTH 

PESTlClDElPCBS (uglkg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-I 232 
PCB-1242 
PCB-1248 
PCB-I 254 
PCB-1260 

65-SBO6-02 
04/I 0195 

3-5 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.1 u 
41 

4.1 u 
4.1 u 
9.1 NJ 
4.1 u 
37 u 
21 u 
4.1 u 
4.1 u 
8.3 J 
7.5 J 
210 u 
41 u 
83 U 
41 u 
41 u 
41 u 
41 u 
41 u 

65SBO7-04 
04/08/95 

7-9’ 

2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 UJ 
4.4 u 
4.4 u 
23 U 

4.4 u 
4.4 u 
2.3 U 
2.3 U 
230 U 

44U 
89 U 
44U 
44U 
44U 
44U 
44U 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORG-ANICS 

65SBO8-04 65-SBO9-02 
04ll I I95 04/08/95 

7-9 3-5 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 

4u 
4u 
4u 
4u 
4 UJ 
4u 
4u 

21 u 
4u 
4u 

2.1 u 
2.1 u 

210 u 
4Ol.J 
82 U 
40U 
40U 
40U 
40U 
40U 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
13 

3.6 U 
3.6 U 
68 J 

3.6 U 
3.6 U 
19 u 

3.6 U 
3.6 U 
1.9 u 
1.9 u 
190 u 
36 U 
73 u 
36 U 
36 U 
36 U 
36 U 
36 U 

65-SBI O-01 
04/08/95 

1-3 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
4.6 
3.7 u 
3.7 u 
76 J 
3.7 u 
3.7 u 
19 u 

3.7 u 
3.7 u 
1.9 u 
1.9 u 

190 u 
37 u 
76 U 
37 u 
37 u 
37 u 
37 u 
37 u 

65-SBI l-04 
04/08/95 

7-9 

2u 
2u 
2u 
2u 
2u 
2u 
2u 
2u 

3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 UJ 
3.8 U 
3.8 U 
20 u 

3.8 U 
3.8 U 

2u 
2u 

200 u 
38 U 
78 U 
38 U 
38 U 
38 U 
38 U 
38 U 

10123195 6Fn’TPP.WK4 
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LOCATION 
DATE COLLECTED 
DEPTH 

PESTICIDE/PCBS (uglkg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN ii 
4/I’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

65-SBI 2-05 
04l17l95 

9-11’ 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
19 u 

3.6 U 
3.6 U 
1.9 u 
1.9 u 
190 u 
36 U 
74 u 
36 U 
36 U 
36 U 
36 U 
36 U 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CT04312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

65-TPOI 65-TP02 65-TP04 
05/07/95 OS/O8195 05/07/95 

2u 
2u 
2u 
2u 
2u 
2u 
2u 
2u 

3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
20 UJ 
3.9 u 
3.9 u 

2 IJ 
2u 

200 u 
39 u 
79 u 
39 u 
39 u 
39 u 
39 u 
39 u 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
28 
3.6 U 
3.6 U 
7.3 J 
3.6 U 
15 
19 UJ 

3.6 U 
3.6 U 
1.9 u 
1.9 u 
190 u 
36 U 
73 u 
36 U 
36 U 
36 U 
36 U 
36 U 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
45J 
3.6 U 
3.6 U 
140 
3.6 U 
31 
19 UJ 

3.6 U 
3.6 U 
1.9 u 
3.1 J 
190 u 
36 U 
74 u 
36 U 
36 U 
36 U 
36 U 
36 U 

65-TP05 65-TP06 
05/08/95 

2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
3.1 NJ 
4.6 U 
38 J 

4.6 U 
4.6 U 
340 J 
4.6 U 
9.6 
24 UJ 

4.6 U 
4.6 U 
2.4 U 
2.4 U 
240 u 

46U 
94 u 
46U 
46U 
46U 
46U 
46U 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
18 UJ 

3.6 U 
3.6 U 
1.8 U 
1.8 U 

180U 
36 U 
73 u 
36 U 
36 U 
36 U 
36 U 
36 U 

IO/23195 65SBTPP.WK4 



LOCATION 
DATE COLLECTED 
DEPTH 

PESTlClDElPCBS (uglkg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-I 232 
PCB-1242 
PCB-1246 
PCB-I 254 
PCB-1260 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
43J 
3.6 U 
3.6 U 
110 
3.6 U 
40 
19 UJ 

3.6 U 
3.6 U 
1.9 u 

3J 
190 u 
36 U 
73 u 
36 U 
36 U 
36 U 
36 U 
36 U 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 66 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

65-TP07 
05/07/95 

1 O/23/95 GcnqTPP \ * WK4 4 
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LOCATION 
DATE COLLECTED 
DEPTH 

PESTlClDElPCBS @g/kg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DOD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-I 232 
PCB-1242 
PCB-I 248 
PCB-I 254 
PCB-1260 

MINIMUM 
NONDETECTED 

1.6 u 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
3.4 UJ 
3.4 u 
3.4 u 
18 U 

3.4 u 
3.4 u 
1.8 U 
1.8 U 
180 U 
34 u 
70 u 
34 u 
34U 
34 u 
34 u 
34 u 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL. 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-6312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

MAXIMUM 
NONDETECTED 

2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.3 U 
4.6 u 
4.4 u 
4.6 U 
4.6 u 
4.4 UJ 
4.6 U 
37 u 
24 UJ 
4.6 U 
4.8 U 
2.4 U 
2.4 U 
240 u 

46U 
94 u 
46U 
46lJ 
46U 
46U 
46U 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.1 NJ 
ND 
4.6 
ND 
ND 
4.4 J 
ND 
9.6 
ND 
ND 
9.4 J 
8.3 J 

3J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.1 NJ 
ND 
45J 
ND 
ND 

340 J 
ND 
40 
ND 
ND 
9.4 J 
8.3 J 
7.5 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

65-TP05 

65TP04 

65TPO5 

65-TP07 

65-DWOI -04 
65-SBO6-02 
65-SBO6-02 

FREQUENCY 
OF 

DETECTION 

0119 
O/l 9 
O/l 9 
O/l 9 
O/l 9 
O/l 9 
0119 
II19 
0119 
8/l 9 
O/l 9 
O/l 9 
8/I 9 
O/l 9 
4l19 
O/l 9 
O/l 9 
l/19 
l/19 
3119 
O/l 9 
O/l 9 
O/l 9 
O/l 9 
0119 
0119 
O/I 9 
O/l 9 

10123195 65SBTPP.WK4 



APPENDIX 0.4 
SUBSURFACE SOIL METALS 
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LOCATION 
DATE COLLECTED 
DEPTH 
MOISTURE 

ANALYTES (mg/kg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

65DWOI -04 65-DWO2-02 
04/I 0195 04/09/95 

7-9’ 3-5 
13.13 16.36 

4840 
11.5 u 
2.3 U 

35.5 
0.23 U 

1.2 u 
1040 
10.8 
4.6 UJ 

55.8 
9120 J 

159 J 
159 
127 J 

0.12 u 
8.9 

230 U 
1.2 u 
1.2 u 
46U 
2.3 U 
9.8 

302 J 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 66 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TAL METALS 

1020 
12 u 

2.4 U 
5.6 

0.24 U 
1.2 u 

320 
2.4 U 
4.8 UJ 
2.4 U 

1250 J 
2.9 J 

23.8 
4.8 J 

0.12 u 
4.8 U 
239 u 
1.2 u 
1.2 u 

47.8 U 
2.4 U 
2.4 U 
4.2 J 

65-DWO4-05 65-MW05A-04 65-MW06A-03 
04lo5195 04lO5l95 04108195 

9-I 1’ 7-9’ 5-7 
4.68 14.25 9.72 

4560 
10.5 u 
2.1 u 

10.9 
0.21 u 

IU 
111 
5.7 
6.4 U 
2.1 u 
925 
2.7 
192 
5.6 
0.1 u 
4.2 U 
210 u 

IU 
IU 

69.9 
2.1 u 
4.1 
6.9 U 

1380 
11.7 u 
2.3 U 
2.7 

0.23 U 
1.2 u 

57.4 u 
2.8 
8.7 U 
2.3 U 

686 
1.6 

83.1 
3 

0.12 u 
4.7 u 

233 U 
1.2 u 
1.2 u 

46.6 U 
2.3 U 
3.1 
3.7 u 

3790 
11.1 u 
2.2 u 
3.3 

0.22 u 
1.1 u 

208 
2.6 
4.4 UJ 
2.2 u 
236 J 
2.1 J 
102 
3.2 J 

0.11 u 
4.4 u 
221 u 
1.1 u 
1.1 u 

44.3 u 
2.2 u 
2.2 u 
2.5 J 

65-MW07A-05 
04/04/95 

Q-11’ 
13.65 

1050 
11.6 U 
2.3 U 
3.5 

0.23 U 
1.2 u 

90.6 
2.3 U 
7.2 U 
2.3 U 

412 
1.7 

67.1 
2 

0.12 u 
4.6 U 

231 U 
1.2 u 
1.2 u 

46.3 u 
2.3 U 
2.3 U 
4.5 u 

10123195 65SBTPLWK4 



LOCATION 
DATE COLLECTED 
DEPTH 
MOISTURE 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

65-SBO6-02 65-5807-04 
0411 o/95 04108195 

3-5 7-9 
19.19 26.15 

4340 10600 
12.4 U 13.6 U 
3.3 2.8 

38.3 17.5 
0.25 u 0.27 U 

1.3 1.4 u 
1350 49.8 
10.4 17.3 

5 UJ 5.4 UJ 
478 2.7 U 

31300 8890 J 
539 6.9 J 
180 410 
471 3.7 J 
0.12 u 0.14 u 
243 5.4 u 
248 u 453 
1.2 u 1.4 u 
1.2 u 1.4 u 

63.9 130 
4.2 2.7 U 

11.1 27.2 
764 7.8 J 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 66 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TAL METALS 

65-SBO8-04 
04/11 I95 

7-9 
19.45 

3190 
12.4 U 
2.5 U 
6.4 

0.25 U 
1.2 u 
103 
7.3 

5 UJ 
2.5 U 

7850 
3.6 
223 
2.7 

0.12 u 
5u 

292 
1.2 u 
1.2 u 

50.8 
2.5 U 

10.5 
5.3 

65-SB09-02 65-SBIO-01 
04/08/95 04108195 

3-5 1-3 
10.99 12.23 

5730 
11.2 u 
2.2 u 

16.4 
0.22 u 

1.1 u 
628 
7.8 
4.5 UJ 

11.5 
2450 J 
24.6 J 
201 

21.1 J 
0.11 u 

4.5 u 
253 
1.1 u 
1.1 u 

44.9 u 
2.2 u 

5 
44.7 <J 

4720 
11.4 u 
2.3 U 

11.6 
0.23 U 

1.1 u 
511 
6.4 
4.6 UJ 

12.2 
2610 J 
19.1 J 
183 

15.1 J 
0.11 u 

4.6 U 
228 U 
1.1 u 
1.1 u 

45.6 U 
2.3 U 
5.9 

41.7 J 

65-SBI I-04 
04108195 

7-9 
15.06 

6440 
11.8 U 
2.4 U 
9.4 

0.24 U 
1.2 u 

219 
7.7 
4.7 UJ 
2.4 U 

1570 J 
3.4 J 
309 
3.4 J 

0.12 u 
4.7 u 
284 
1.2 u 
1.2 u 

47.1 u 
2.4 U 
6.2 

15.2 J 

IO/23195 6=-qTPI.WK4 
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LOCATION 
DATE COLLECTED 
DEPTH 
MOISTURE 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

65SBI 2-05 
0417/95 

Q-11’ 
10.3 

5190 
11.1 u 
2.2 u 

10.1 
0.22 u 

1.1 u 
587 
4.0 
4.5 u 
2.2 u 

1010 
3.1 
122 
4.9 

0.11 u 
4.5 u 
223 U 
1.1 u 
1.1 u 

44.6 U 
2.2 u 
3.5 
5.5 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 66 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TAL METALS 

65TPOI 65-TP02 
05/07/95 05/08/95 

2750 
12 u 

2.4 U 
4.2 

0.24 U 
1.2 u 

259 
2.4 U 
4.6 U 
2.4 U 

571 
3.7 

57.7 
10.1 
0.12 u 

4.8 U 
240 u 
1.2 u 
1.2 u 
48U 
2.4 U 
2.4 U 

11.4 

4740 
11 u 

2.2 u 
9.9 

0.22 u 
1.1 u 

439 
4.4 
4.4 u 
7.7 

1010 
12.1 
80.7 
11.5 
0.11 u 

4.4 u 
220 u 
1.1 u 
1.1 u 
44U 
2.2 u 
3.4 

30.6 

65-TP04 
05/07/95 

5030 
11.3 u 
2.6 

21.6 
0.23 U 

1.3 
847 
8.5 
4.5 u 

61.4 
4290 

129 
193 
132 

0.11 u 
4.5 u 
225 U 
1.1 u 
1.1 u 
45U 
2.3 U 
8.9 
480 

61TP05 
05/07/95 

5730 
14.4 u 
2.9 U 

34.7 
0.29 U 

1.4 u 
1270 

6.6 
5.7 u 

29.4 
3640 
59.2 
223 
60.2 
0.14 u 

5.7 u 
287 U 
1.4 u 
1.4 u 

110 
2.9 U 
5.3 
158 

65-TPO6 
05/08/95 

2590 
10.9 U 
2.2 u 
6.4 

0.22 u 
1.1 u 
130 
3.2 
4.3 u 
2.2 u 

992 
4.9 

82.1 
13.3 
0.11 u 
4.3 u 
217 U 
1.1 u 
1.1 u 

43.5 u 
2.2 u 
3.5 

10.1 

10/23/95 65SBTPLWK4 



LOCATION 
DATE COLLECTED 
DEPTH 
MOISTURE 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

lQl23lQ5 6c- ‘TPI 

i . 

WK4 

3680 
11.8 
2.2 u 

31.8 
0.22 u 

1.1 u 
1230 

8.2 
11.5 
672 

9170 
210 
136 
223 

0.11 u 
4.8 
221 u 
1.5 
4.2 

44.2 u 
2.2 u 
9.1 
418 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TAL METALS 

65-TP07 
05/07/95 



. . 
J ‘) 

LOCATION 
DATE COLLECTED 
DEPTH 
MOISTURE . 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MINIMUM 
NONDETECTED 

NA 
10.5 u 
2.1 u 
NA 

0.21 u 
IU 

57.4 u 
2.3 U 
4.3 u 
2.1 u 
NA 
NA 
NA 
NA 
0.1 u 
4.2 U 

210 u 
IU 
IU 

43.5 u 
2.1 u 
2.2 u 
3.7 u 

FREQUENCY OF DETECTION SUMMARY 
SUBSURFACE SOIL 
SITE 66 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TAL METALS 

LOCATION OF FREQUENCY 
MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED DETECTED DETECTED DETECTED DETECTION 

NA 1020 10800 
14.4 u 11.8 11.8 
2.9 u 2.8 3.3 
NA 2.7 38.3 

0.29 u ND ND 
1.4 u 1.3 1.3 

57.4 u 49.8 1350 
2.4 U 2.8 17.3 
8.7 U 11.5 11.5 
2.7 U 7.7 672 
NA 236 J 31300 
NA 1.6 539 
NA 23.8 410 
NA 2 471 

0.14 u ND ND 
5.7 u 4.8 243 

287 U 253 453 
1.4 u 1.5 1.5 
1.4 u 4.2 4.2 
48U 50.8 130 
2.9 u 4.2 4.2 
2.4 U 3.1 27.2 
8.9 U 2.5 J 764 

65SBO7-04 
65-TP07 

65-SB06-02 
85-SBO6-02 

65-TP04 
65SBO6-02 
65SBO7-04 

65-TP07 
65-TP07 

61SBO6-02 
65-SBO6-02 
65SBO7-04 
65-SBO6-02 

65SBO6-02 
85-SBO7-04 

85-TP07 
85-TP07 

65-SBO7-04 
65-SBO6-02 
85-SBO7-04 
85-SBO6-02 

19/19 
l/19 
3/l 9 
1909 
O/l 9 
209 
18119 
16119 
1119 
8/l 9 
19119 
19119 
19119 
19119 
O/l 9 
3119 
4/l 9 
l/19 
1119 
5119 
l/19 
lW19 
16119 

1 O/23/95 65SBTPLWK4 



APPENDIX 0.5 
GROUNDWATER ORGANIC3 
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LOCATION 
DATE COLLECTED 

VOLATILES (ug/L) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1 ,ZDICHLOROETHANE 
2-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,ZDICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1 $DICHLOROPROPENE 
BROMOFORM 
QMETHYL-ZPENTANONE 
ZHEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

65DWOI -01 
05/06/95 

10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE. NORTH CAROLINA 
TCL ORiANlCS 

65DW02-01 
05/09/95 

10 u 
10 u 
10 u 
10 u 

IJ 
5J 

IO u 
10 u 
10 u 
10 u 
10 u 
25 

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

65-DW02-02 
05/l 6195 

10 u 
10 u 
10 u 
10 u 
10 u 
5J 

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

65-DW04-01 
05/16/95 

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

65-MWOIA-01 
05/08/95 

10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 

65-MW02A-01 
05/09/95 

10 u 
10 u 
10 u 
10 u 

IJ 
5J 

10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

IO/23195 65GWVOA.WK4 



LOCATION 
DATE COLLECTED 

VOLATILES (ug/L) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1 ,ZDICHLOROETHENE 
CHLOROFORM 
1 ,ZDICHLOROETHANE 
2-BUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,ZDICHLOROPROPANE 
CIS-1 &DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

65MW03-01 
05/09/95 

10 u 
10 u 
10 u 
10 u 

IJ 
7J 

10 u 
10 u 
10 u 
10 u 
10 u 
2J 
IJ 

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

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65MW04A-01 
05/I 6195 

10 u 
10 u 
10 u 
10 u 
10 u 
14 u 
5J 

10 u 
10 u 
10 u 
10 u 
2J 

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

65-MW05A-01 
05/09/95 

10 u 
10 u 
10 u 

10 u 
IJ 
5J 

10 u 
10 u 
10 u 
10 u 
10 u 
2J 
1 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 
10 u 
10 u 
10 u 
10 u 
10 u 

65-MW06A-01 
05/09/95 

10 u 
10 u 
10 u 
10 u 
2J 
7J 

10 u 
10 u 
10 u 
10 u 
10 u 
2J 
IJ 

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

65-MW07A-01 
05/09/95 

10 u 
10 u 
10 u 
10 u 

IJ 
5J 

10 u 
10 u 
10 u 
10 u 
10 u 
2J 

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

10/23/95 GE-‘YVOA WK4 
1 ’ 



LOCATION 
DATE COLLECTED 

VOLATILES @g/L) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1 ,Z-DICHLOROETHENE 
CHLOROFORM 
1 ,ZDICHLOROETHANE 
2-BUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,ZDICHLOROPROPANE 
CIS-1 ,SDICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4METHYL-2-PENTANONE 
ZHEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
SNRENE 
TOTAL XYLENES 

MINIMUM 
NONDETECTED 

IO u 
10 u 
10 u 
IO UJ 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

10 u 
IO u 
10 u 
10 UJ 
IO u 
14 u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 

IJ 
5J 
SJ 

ND 
ND 
ND 
ND 

2J 
IJ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 

2J 
7J 
5J 

ND 
ND 
ND 
ND 

2J 
IJ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

65MW06A-01 
65MWO6A-01 
65-MW04A-01 

65-MW07A-01 
65MW06A-01 

O/l 1 
O/l 1 
O/l 1 
O/l 1 
6/l 1 
7/l 1 
l/II 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
8/l 1 
3111 
0111 
O/l 1 
O/l 1 
O/l 1 
011 1 
O/l 1 
O/II 
0111 
O/II 
O/l 1 
O/l 1 
O/l 1 
0111 
O/l 1 
0111 
0111 
O/l 1 
0111 
0111 
O/l 1 

10123195 65GWVOA.WK4 3 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (us/L) 
PHENOL 
BIS(Z-CHLOROETHYL)ETHER 
ZCHLOROPHENOL 
1 $DICHLOROBENZENE 
1 +DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2&DICHLOROPHENOL 
1,2&TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLOR03METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
ZCHLORONAPHTHALENE 
ZNITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,QDINITROPHENOL 
CNITROPHENOL 
DIBENZOFURAN 

IO/23195 65GWSV.WK4 

65-DWOI-01 
05/08/95 

IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
IO u 
IO u 
10 u 
25 U 
IO u 
25 UJ 
25 U 
10 u 

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65-DWO2-01 
05/09/95 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
IO u 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
25 U 
10 u 

65-DW02-02 
05/18/95 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
IO u 
IO u 
10 u 
25 U 
10 u 
25 u 
25 U 
IO u 

1 

65-DW0401 
05/16/95 

IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
3J 

IO u 
IO u 
10 u 
10 u 
10 R 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 R 
25 U 
10 u 

65-MWOIA-OI 
05108195 

10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 UJ 
25 U 
10 u 

65-MW02A-01 
05/09/95 

10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 
10 u 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ugll) cont. 
2,4DINITROTOLUENE 
DIETHYL PHTHAIATE 
4.CHLOROPHENYLPHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-ZMETHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUNL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUNL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCNL PHTHAIATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

65DWOI -01 
05/08/95 

10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

IJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65DW02-01 
05/09/95 

10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
3J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
4J 

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

65-DW02-02 
05/I 8195 

10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
IOU 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

65-DWO4-01 
05/I 6195 

10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

65-MWOIA-01 
05/08/95 

10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IJ 

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

65-MW02A-01 
05/09/95 

10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1 O/23/95 F’“WSV.WK4 2 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ug/L) 
PHENOL 
BIS(2-CHLOROETHYL)ETHER 
2CHLOROPHENOL 
1,3DICHLOROBENZENE 
1 &DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ZMETHYLPHENOL 
2,2’-OXYBlS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXYJMETHANE 
P/+DICHLOROPHENOL 
1,2&TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLOROSMETHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4&TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
ZCHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,CDINITROPHENOL 
4NITROPHENOL 
DIBENZOFURAN 

IO/23195 65GWSV.WK4 

65-MW03-01 
05/09195 

10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
IO u 
25 U 
25 U 
10 u 

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65-MW04A-01 
05/I 6195 

IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 R 
10 u 
25 U 
10 u 
25 U 
10 u 
IO u 
10 u 
25 U 
10 u 
25 R 
25 U 
10 u 

65-MW05A-01 
05/09/95 

IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
IO u 
IO u 
10 u 
25 U 
10 u 
25 U 
25 U 
IO u 

3 

65-MWO6A-01 
05/09/95 

IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
25 U 
10 u 

65-MW07A-01 
05/09/95 

IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
IO u 
25 U 
25 U 
10 u 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ug/L) cont. 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4XHLOROPHENYLPHENYL ETHER 
FLUORENE 
CNITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUNL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

65MW03-01 
05/09/95 

10 u 
10 u 
10 u 
IO u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
2J 

10 u 
1bU 
10 u 
10 u 
10 u 
10 u 
2J 

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

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65MW04A-01 
OS/l 6195 

IO u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 

65-MW05A-01 
05/09/95 

10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

65-MW06A-01 
05/09/95 

10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

65-MW07A-01 
05/09/95 

10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
6J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
6J 

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

lOl23l95 O’̂ ‘&SV.WK4 
) 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ug/L) 
PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1 &DICHLOROBENZENE 
1,4DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2&DIMETHYLPHENOL 
BIS(2CHLOROETHOXY)METHANE 
2+DICHLOROPHENOL 
1,2+TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4&TRICHLOROPHENOL 
2,4,5TRICHLOROPHENOL 
ZCHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHAIATE 
ACENAPHTHYLENE 
2,dDINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,CDINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 

10/23/95 65GWSV.WK4 

MINIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 UJ 
25 U 
10 u 

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 UJ 
25 U 
IO u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

3J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

3J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

65-DW04-01 

FREQUENCY 
OF 

DETECTION 

O/l 1 
0111 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
0111 
O/l 1 
O/l 1 
O/l 1 
Oil 1 
O/l 1 
ill1 
O/l 1 
O/l 1 
O/l 1 
O/II 
O/Q 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
0111 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
O/Q 

0111 
O/II 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ug/L) cont. 
2,4DINITROTOLUENE 
DIETHYL PHTHALATE 
4.CHLOROPHENYLPHENYL ETHER 
FLUORENE 
4NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
Dl-N-BU-I-YL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHAIATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHAlATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

MINIMUM 
NONDETECTED 

10 u 
10 u 
IO u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2J 
ND 
ND 
ND 
ND 
ND 
ND 

IJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM MAXIMUM 

DETECTED DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6J 
ND 
ND 
ND 
ND 
ND 
ND 

6J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

65-MW07A-01 

65-MW07A-01 

FREQUENCY 
OF 

DETECTION 

O/l 1 
O/l 1 
O/l 1 
O/l 1 
0111 
0111 
0111 
O/l 1 
O/l 1 
0111 
O/l 1 
O/l 1 
O/l 1 
3111 
O/l 1 
O/I 1 
0111 
O/II 
0111 
O/l 1 
5111 
O/I 1 
O/l 1 
O/l 1 
O/I 1 
0111 
O/l 1 
0111 

lOl23lQ5 6F” *‘SV.WK4 
\ 



LOCATION 
DATE COLLECTED 

PESTlClDElPCBS (ug/L) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1246 
PCB-1254 
PCB-1260 

65DWOl-01 
05/06/95 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65-DW02-01 
05/09/95 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
1u 

65-DWO2-02 
05/I 6195 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
1u 
2u 
IU 
IU 
IU 
IU 
IU 

65-DWO4-01 
05116195 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
I UJ 
1 UJ 
1 UJ 

65-MWOI A-01 
05/06/95 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

65MW02A-01 
05/09/95 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
1 u 

10/23/95 65GWPST.WK4 



LOCATION 
DATE COLLECTED 

PESTlClDElPCBS (ug/L) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4&DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-I 221 
PCB-1232 
PCB-1242 
PCB-1246 
PCB-1254 
PCB-1260 

65-MW03-01 
05/09/95 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65.MW04A-01 
05/I 6195 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 UJ 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

65-MWO5A-01 
05/09/95 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

65-MW06A-01 
05/09/95 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
1u 
IU 
IU 
IU 
IU 

65-MW07A-01 
05/09/95 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

10/23/95 6’ -’ “iPST.WK4 



LOCATION 
DATE COLLECTED 

PESTICIDEIPCBS (ug/L) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-I 242 
PCB-1248 
PCB-I 254 
PCB-1260 

MINIMUM 
NONDETECTED 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
I UJ 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

FREQUENCY 
OF 

DETECTION 

O/l 1 
O/l 1 
O/l I 
O/l 1 
O/l 1 
O/l 1 
O/l I 
O/l 1 
O/l 1 
O/I I 
o/t I 
O/l I 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
0111 
0111 
O/l 1 
0111 
O/l 1 
O/l 1 

10/23/95 65GWPST.WK4 



APPENDIX 0.6 
GROUNDWATER METALS 



> > 

LOCATION 
DATE COLLECTED 

ANALYTES (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

65DWOI -01 
05/08/95 

233 
5OU 
10 u 

15.6 u 
IU 
5u 

52000 
IO u 
20 u 
10 u 

84.4 
3u 

2030 
4.2 
0.2 u 
20U 

3000 
5u 
5U 

6720 
10 u 
10 u 

19.4 

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT04312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

65-DW02-01 65-DWO2-02 65-DWOQ01 65-MWOIA-01 65-MW02A-01 
05/09/95 05/I 8195 05/l 6195 05/08/95 05/09/95 

40U 40U 
50 u 50 u 
10 u IO u 

33.6 32.6 
1u IU 
5U 5u 

107000 116000 
10 u 10 u 

40.9 52.4 
10 u 10 u 

2060 2300 
3u 3u 

6120 6400 
172 188 
0.2 u 0.2 u 

53.1 59.6 
2150 2340 

5u 5u 
5u 5u 

11ooo 11500 
10 u 10 u 
IO u 10 u 

27.6 58.9 

322 
50 u 
10 u 

17.9 
IU 
5u 

33600 
IO u 
20 u 
10 u 

557 
3.4 

1200 
15.7 
0.2 u 
20 u 

2440 
5u 
5u 

8240 
10 u 
IO u 

31.8 

40U 
50 u 
IO u 

54.6 
IU 
5u 

146000 
10.2 
20.1 

IO u 
253 

3u 

178 
0.2 u 
20 u 

5790 
5u 
5u 

10700 
IO u 
IO u 

19.1 

68.5 
50 u 
10 u 

27.7 
1U 
5u 

58200 
10 u 
20 u 
IO u 

6580 
3u 

2470 
20.1 
0.2 u 
20 u 

1590 
5u 
5u 

6350 
10 u 
IO u 

20.5 

10123195 65GWINO.WK4 



LOCATION 
DATE COLLECTED 

ANALYTES (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

65-MW03-01 
05/09/95 

40U 
50 u 
10 u 

151 
IU 
5u 

50500 
10 
20 u 
IO u 

41 .Q 
3u 

5160 
6.6 
0.2 u 
20 u 

3650 
5u 
5U 

5620 
10 u 
10 u 
11 

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT04312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

65MW04A-01 
05/I 6195 

121 
50 u 
10 u 
21 

IU 
5u 

2820 
10 u 
20 u 
10 u 

57.9 U 
3u 

2550 
3 

0.2 u 
20 u 

1000 u 
5u 
5u 

5880 
10 u 
10 u 

14.6 U 

65-MWO5A-01 
05/09/95 

40.3 
50 u 
10 u 

35.3 
IU 
5U 

21100 
10 u 
20 u 
10 u 

232 
3u 

7810 
52.8 

0.2 u 
20 u 

4030 
5u 
5u 

11400 
10 u 
10 u 

22.5 

65-MW06A-01 
05/09/95 

421 138 
50 u 50 u 
10 u 10 u 

25.8 44.3 
IU IU 
5u 5u 

2700 30400 
10 u 10 u 
20 u 20.4 
10 u 10 u 

1730 99.4 
3u 3u 

2890 8160 
28.7 87.8 

0.2 u 0.2 u 
20 u 20 u 

1200 7940 
5u 5u 
5U 5u 

16400 9390 
10 u 10 u 
10 u 10 u 

17.8 14.5 

65.MW07A-01 
05/09/95 

lOl23lQ5 Fr “ INO.WK4 
I 



LOCATION 
DATE COLLECTED 

ANALYTES @g/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

40U 
50 u 
10 u 

15.6 u 
IU 
5U 

NA 
10 u 
20 u 
10 u 

57.9 u 
3u 

NA 
NA 
0.2 u 
20 u 

1000 u 
5lJ 
5u 

NA 
10 u 
10 u 

14.6 U 

40U 
50 u 
10 u 

15.6 U 
1u 
5u 

NA 
10 u 
20 u 
10 u 

57.9 u 
3u 

NA 
NA 
0.2 u 
20 u 

1000 u 
5u 
5u 

NA 
IO u 
10 u 

14.6 U 

40.3 
ND 
ND 

17.9 
ND 
ND 

2700 
10 

20.1 
ND 

41.9 
3.4 

1200 
3 

ND 
53.1 
1200 

ND 
ND 

5620 
ND 
ND 
11 

421 
ND 
ND 

151 
ND 
ND 

148000 
10.2 
52.4 

ND 
6580 

3.4 
16200 

186 
ND 

59.6 
7940 

ND 
ND 

16400 
ND 
ND 

58.9 

LOCATION OF 
MAXIMUM 

DETECTED 

65-MW06A-01 

65-MW03-01 

65-MWOl A-01 
65MWOIA-01 
65-DW02-02 

65-MW02A-01 
65DW0401 

65-MWOI A-01 
65-DW02-02 

65DW02-02 
65-MW07A-01 

65-MW06A-01 

65-DW02-02 

FREQUENCY 
OF 

DETECTION 

7111 
O/l 1 
O/l 1 
IO/11 
O/l 1 
O/l 1 
lull 
2lll 
4lll 
O/l 1 
IO/II 
l/l1 
Ill11 
II/II 
O/l 1 
2/11 
IO/II 
O/l 1 
0111 
II/II 
o/t 1 
O/l 1 
IO/II 

1 O/23/95 65GWINO.WK4 



LOCATION 
DATE COLLECTED 

ANALYTES (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

FREQUENCY OF DETECTION SUMMARY 
FILTERED GROUNDWATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT09312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

65-MWOIAF-01 
05/08/95 

4OU 
50 u 
10 u 

61.4 
IU 
5U 

161000 
10 u 
20 u 
IO u 

187 
3u 

18300 
182 
0.2 u 
20 u 

6220 
5U 
5U 

11900 
IO u 
10 u 

5.1 u 

10/23/95 65GWDIS.WK4 



APPENDIX 0.7 
SURFACE WATER ORGANICS 



LOCATION 
DATE COLLECTED 

VOLATILES (ug/L) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1 ,ZDICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1 &DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1 $DICHLOROPROPENE 
BROMOFORM 
4-METHYL-ZPENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

65SWO4-01 
05/l 5195 

IO u 
10 u 
10 u 
10 u 
10 u 
5J 

IO u 
IO u 
10 u 
10 u 
IO u 

IJ 
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 
IOU. 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
SURFACE WATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65SWO5-01 
05/16/95 

IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

IJ 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 

10/23/95 65SWVOA.WK4 



LOCATION 
DATE COLLECTED 

VOLATILES (ug/L) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
ZBUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1 ,SDICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
ZHEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

MINIMUM 
NONDETECTED 

IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
NA 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
SURFACE WATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
NA 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 

5J 
ND 
ND 
ND 
ND 
ND 

IJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 012 
ND 012 
ND 012 
ND o/2 
ND o/2 

5J 65SWO4-01 II2 
ND 012 
ND 012 
ND 012 
ND 012 
ND 012 

1 J 65SW0501 2l2 
ND 012 
ND 012 
ND 012 
ND 012 
ND 012 
ND 012 
ND 012 
ND 012 
ND 012 
ND 012 
ND 012 
ND 012 
ND 012 
ND 012 

ND o/2 
ND 012 

ND 012 
ND o/2 
ND 012 
ND o/2 
ND 012 

LOCATION OF 
MAXIMUM 

DETECTED 

FREQUENCY 
OF 

DETECTION 

1 O/23/95 e= ’̂ VOA.WU4 
Y 



2 

LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ug/L) 
PHENOL 
BlS(2-CHLOROETHYL)ETHER 
ZCHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,QDICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBlS(l-CHLOROPROPANE) 
QMETHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2,QDICHLOROPHENOL 
I ,2+TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLOR03METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,SDINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2+DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 

65SWO4-01 
05/15/95 

IO u 
10 u 

10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
IO u 
25 u 
IO u 
25 U 
25 U 
10 u 

FREQUENCY OF DETECTION SUMMARY 
SURFACE WATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65-SWO5-01 
05/I 6195 

10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 R 
IO u 
25 u 
IO u 
25 U 
10 u 
10 u 
IO u 
25 U 
IO u 
25 R 
25 U 
10 u 

1 O/23/95 65SWSV.WK4 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ug/L) cont. 
2,4DINITROTOLUENE 
DIETHYL PHTHALATE 
4XHLOROPHENYLPHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
CBROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

FREQUENCY OF DETECTION SUMMARY 
SURFACE WATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65SWO4-01 65SW0501 
05/l 5195 05/l 6195 

10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

IO u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 

lol23l95 f=‘-‘YSV.WK4 



3 
._ 

? 

LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ug/L) 
PHENOL 
B&(2-CHLOROETHYL)ETHER 
ZCHLOROPHENOL 
1,3-DICHLOROBENZENE 
IpI-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBlS(l-CHLOROPROPANE) 
4METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,CDIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,4DICHLOROPHENOL 
1,2/l-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO&METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,QDINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 

10/23/95 65SWSV.WK4 

MINIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
IO u 
25 U 
25 U 
10 u 

FREQUENCY OF DETECTION SUMMARY 
SURFACE WATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORiANlCS 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
IO u 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
25 U 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

3 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

FREQUENCY 
OF 

DETECTION 

012 
012 
012 
012 
012 
012 
o/2 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
012 
O/l 
012 
o/2 
012 
012 
012 
012 
012 
012 
o/2 
011 
012 
012 



LOCATION MINIMUM 
DATE COLLECTED NONDETECTED 

SEMIVOLATILES (ug/L) cont. 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYLPHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
Dl-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,P,J-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

10 u 
10 u 
10 u 
IO u 
25 u 
25 u 
IO u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
SURFACE WATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

FREQUENCY 
OF 

DETECTION 

o/2 
o/2 

012 
o/2 
012 
012 
012 
012 
012 
o/2 
012 
o/2 

012 
o/2 
o/2 
o/2 

012 
012 
012 
012 
012 
012 

012 
o/2 
012 
012 
o/2 
o/2 

10123195 F’ ‘tpV.WK4 



LOCATION 
DATE COLLECTED 

PESTICIDEIPCBS (ugll) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1246 
PCB-1254 
PCB-1260 

65-SW0401 
OS/l S/95 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
1u 
IU 
IU 
IU 
IU 

FREQUENCY OF DETECTION SUMMARY 
SURFACE WATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65-swo5-01 
05/l 6195 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

10/23/95 65SWPST.WK4 



LOCATION 
DATE COLLECTED 

PESTlClDElPCBS (ug/L) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-I 242 
PCB-1246 
PCB-1254 
PCB-1260 

MINIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IV 
IU 
IU 

FREQUENCY OF DETECTION SUMMARY 
SURFACE WATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
1u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

o/2 
012 
012 
012 
o/2 
o/2 
012 
o/2 
o/2 
012 
012 
o/2 
o/2 
o/2 
o/2 
o/2 
o/2 
o/2 
o/2 
012 
012 
o/2 
o/2 
o/2 
o/2 
012 
o/2 

012 

10/23/95 6F”” 
T 

ST.WK4 



APPENDIX 0.8 
SURFACjE WATER METALS 



LOCATION 
DATE COLLECTED 

ANALYTES (ugll) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

65-swo4-01 
05/l 5195 

25800 40U 
50 u 50 u 
10 u 10 u 

69.3 38.7 
1u IU 
5u 5u 

12ooO 26800 
27.6 10 u 

20 u 20 u 
41.1 10 u 

7890 348 
45.8 3u 
2060 2520 
88.4 57.3 

0.2 u 0.2 u 
20 u 20 u 

2970 1000 u 
5U 5U 
5u 5u 

3330 6320 
IO u 10 u 

26.2 10 u 
144 33.6 

FREQUENCY OF DETECTION SUMMARY 
SURFACE WATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

65-SW0501 
05/l 6195 

10/23/95 65SWINO.WK4 



LOCATION 
DATE COLLECTED 

ANALYTES (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MINIMUM 
NONDETECTED 

40U 
50 u 
10 u 
NA 

IU 
5U 

NA 
10 u 
20 u 
10 u 
NA 

3U 
NA 
NA 
0.2 u 
20 u 

1000 u 
5U 
5U 

NA 
10 u 
IO u 
NA 

FREQUENCY OF DETECTION SUMMARY 
SURFACE WATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT04312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

MAXIMUM 
NONDETECTED 

4QU 
50 u 
10 u 
NA 

IU 
5U 

NA 
IO u 
20 u 
10 u 
NA 

3u 
NA 
NA 
0.2 u 
20 u 

1000 u 
5u 
5U 

NA 
10 u 
10 u 
NA 

MINIMUM 
DETECTED 

25800 
ND 
ND 

36.7 
ND 
ND 

12000 
27.6 

ND 
41.1 
348 
45.8 

2060 
57.3 

ND 
ND 

2970 
ND 
ND 

3330 
ND 

26.2 
33.6 

MAXIMUM 
DETECTED 

25800 
ND 
ND 

69.3 
ND 
ND 

26800 
27.6 

ND 
41.1 
7890 
45.8 
2520 
88.4 

ND 
ND 

2970 
ND 
ND 

6320 
ND 

26.2 
144 

LOCATION OF 
MAXIMUM 

DETECTED 

65-SWO4-01 

65-SW0401 

65SWO5-01 
65SWO4-01 

65SWO4-01 
65SWO4-01 
65-SWO4-01 
65-SWO5-01 
65-SWO4-01 

65-SWOQ01 

65-SWO5-01 

65-SWOQ01 
65-SWO4-01 

FREQUENCY 
OF 

DETECTION 

II2 
o/2 
012 
212 
012 
012 
2/2 
II2 
o/2 
II2 
2l2 
II2 

2i2 
2!2 
012 
012 

112 
012 
012 
2l2 
012 
II2 

2l2 

10/23/95 ~“‘NINO.WK4 
1 



APPENDIX 0.9 
SEDIMENT ORGANICS 



LOCATION 
DATE COLLECTED 
DEPTH 

VOIATILES (uglkg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,l-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
P-BUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1 &DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1 $DICHLOROPROPENE 
BROMOFORM 
QMETHYL-2-PENTANONE 
ZHEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

65SD04-06 
05/I 6195 

o-6’ 

38U 
38 U 
38 u 
38 u 
38 U 

220 J 
38 UJ 
38 U 
38 U 
38 U 
79 J 
38 U 
94 J 
38 U 
18 J 
38 U 
38 U 
38 U 
38 U 
38U 
38 U 
38 U 
38 U 
38 U 
38 UJ 
38 UJ 
15 J 
38 UJ 

7J 
38 UJ 
38 UJ 
38 UJ 
38 UJ 

FREQUENCY OF DETECTION SUMMARY 
SEDIMENT 

SITE 65 -ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORbANlCS 

65SD04-612 
05/l 6195 

6-12 

43U 
43U 
43U 
43U 
43U 

190 J 
43 UJ 
43U 
43U 
43U 
43U 
43U 
79 
43U 
13 J 
43U 
43U 
43U 
43U 
43U 
43U 
43U 
43U 
43U 
43 UJ 
43 UJ 

6J 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 

65SD05-06 
05/l 7195 

O-6” 

32 U 
32 U 
32 U 
32 U 
35 u 

260 J 
32 UJ 
32 U 
32 U 
32 U 
32 U 
32 U 
72 J 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 UJ 
32 UJ 
32 UJ 
32 UJ 

6J 
32 UJ 
32 UJ 
32 UJ 
32 UJ 

65-SD05-612 
05/17/95 

6-l 2’ 

29 u 
29 u 
29 u 
29 u 
29 u 

450 J 
29 UJ 
29 u 
29 u 
29 u 
29 u 
29 u 
88 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 

3J 
29 u 
29 u 
29 u 
29 u 

10/23/95 65SDVOA.WK4 1 



LOCATION 
DATE COLLECTED 
DEPTH 

VOLATILES (uglkg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1 ,ZDICHLOROETHENE 
CHLOROFORM 
I ,ZDICHLOROETHANE 
2-BUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,ZDICHLOROPROPANE 
C&l ,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

MINIMUM 
NONDETECTED 

29 u 
29 u 
29 u 
29 u 
29 u 
NA 
29 UJ 
29 u 
29 u 
29 u 
29 u 
29 u 
NA 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
43 UJ 
29 u 
29 u 
29 u 
29 u 

FREQUENCY OF DETECTION SUMMARY 
SEDIMENT s 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

43U 
43U 
43U 
43U 
43U 
NA 
43 UJ 
43U 
43U 
43U 
43U 
43U 
NA 
43U 
32 U 
43U 
43U 
43U 
43U 
43U 
43U 
43U 
43U 
43U 
43 UJ 
43 UJ 
32 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 

190 J 
ND 
ND 
ND 
ND 
79 J 
ND 
72 J 
ND 
13 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6J 
ND 

3J 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

LOCATION OF 
MAXIMUM 

DETECTED 

ND 
ND 
ND 
ND 
ND 

450 J 85SD05-612 
ND 
ND 
ND 
ND 
79 J 85SD04-06 
ND 
94 J 65SD0406 
ND 
18 J 65-SD04-06 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
15 J 65SDO4-06 
ND 

7J 65SD04-06 
ND 
ND 
ND 
ND 

FREQUENCY 
OF 

DETECTION 

o/4 

014 
014 

o/4 
o/4 
414 
014 
o/4 
014 
014 
II4 
014 
4l4 
o/4 
2l4 
014 
014 
014 
014 
014 
o/4 

014 
o/4 
o/4 
o/4 
014 
2l4 
014 
314 
o/4 
o/4 

o/4 
o/4 

10123195 F”qVOA.WK4 
) 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) 
PHENOL 
BIS(2GHLOROETHYL)ETHER 
ZCHLOROPHENOL 
1,3-DICHLOROBENZENE 
l/l-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(I-CHLOROPROPANE) 
QMETHYLPHENOL 
N-NITROSO-Dl-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2+DIMETHYLPHENOL 
BIS(2CHLOROETHOXY)METHANE 
P+DICHLOROPHENOL 
1,2,4TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4CHLOR03METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5TRICHLOROPHENOL 
ZCHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2&DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4DINITROPHENOL 
4-NITROPHENOL 

lOl23l95 65SDSV.WK4 

65SDo4-06 
05/I 6195 

o-6” 

6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 

15000 u 
6200 U 

15000 u 
6200 U 
6200 U 
6200 u 

15000 u 
6200 U 

15000 u 
15000 u 

FREQUENCY OF DETECTION SUMMARY 
SEDIMENT 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT04312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65SD04-612 
05/I 6195 

6-12 

7000u 
7000 u 
7000 u 
7000 u 
7000u 
7000 u 
7000u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000u 
7000u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 

17000 u 
7000 u 

17000 u 
7000 u 
7000 u 
7000 u 

17000 u 
7000 u 

17000 u 
17000 u 

65-SD05-06 
05/17/95 

O-6 

5200 U 
5200 u 
5200 U 
5200 U 
5200 U 
5200 U 
5200 U 
5200 u 
5200 U 
5200 U 
5200 U 
5200 U 
5200 U 
5200 U 
5200 U 
5200 U 
5200 U 
5200 U 
5200 U 
5200 u 
5200 U 
5200 U 
5200 U 
5200 u 
5200 U 

12000 u 
5200 U 

12000 u 
5200 U 
5200 U 
5200 U 

12000 u 
5200 U 

12000 u 
12000 u 

1 

65-SD05612 
05/I 7195 

6-12’ 

4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 

11000 u 
4600 u 

11000 u 
4600 u 
4600 u 
4600 u 

11000 u 
4600 u 

11000 u 
11000 u 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) cont. 
DIBENZOFURAN 
2,CDINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYLPHENYL ETHER 
FLUORENE 
QNITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(ZETHYLHEXYL)PHTHALATE 
DI-N-OCl-YL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

65-SDO4-06 
05/16/95 

o-6’ 

6200 U 
6200 U 
6200 U 
6200 U 
6200 U 

15000 u 
15000 u 
6200 U 
6200 U 
6200 U 

15000 u 
6200 U 
6200 U 
6200 UJ 
1400 J 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 

FREQUENCY OF DETECTION SUMMARY 
SEDIMENT 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65-SD04-612 65SDO5-06 65-SD05-612 
05/l 6195 05/17/95 05/I 7195 

6-12” o-6” 6-l 2’ 

7000 u 
7000 u 
7000 u 
7000 u 
7000 u 

17000 u 
17000 u 
7000 u 
7000 u 
7000 u 

17000 u 
7000 u 
7000 u 
7000 UJ 
1600 J 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 

5200 U 
5200 u 
5200 U 
5200 U 
5200 U 

12000 u 
12000 u 
5200 U 
5200 U 
5200 U 

12000 u 
5200 U 
5200 U 
5200 UJ 
1200 J 
5200 U 
5200 U 
5200 U 
5200 U 
5200 U 
5200 U 
5200 U 
5200 U 
5200 u 
5200 U 
5200 U 
5200 U 
5200 U 
5200 U 

4600 u 
4600 u 
4600 u 
4600 u 
4600 u 

11000 u 
11000 u 
4600 u 
4600 u 
4600 u 

11000 u 
4600 u 
4600U 
4600 UJ 

940 J 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u j 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 

IO/23195 ““DSV.WK4 
f 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) 
PHENOL 
BIS(2GHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
I&DICHLOROBENZENE 
1 ,P-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2,QDICHLOROPHENOL 
1,2,4TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
ZMETHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,&TRICHLOROPHENOL 
2,4&TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,SDINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 

IO/23195 65SDSV.WK4 

MINIMUM 
NONDETECTED 

4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
46OOU 
46OOU 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
46oou 
46OOU 
4600 u 
46OOU 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
46OOU 
4600 u 

11000 u 
4600 u 

11000 u 
4600 u 
4600 u 
46oou 

11000 u 
4600 u 

11000 u 
11000 u 

FREQUENCY OF DETECTION SUMMARY 
SEDIMENT 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

7000 u 
7ooou 
7000 u 
7ow u 
7000 u 
7ooOu 
7ooou 
7ooou 
7ooou 
7000 u 
7ooou 
7000 u 
7000 u 
7000 u 
7000 u 
7ow u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 

17000 u 
7000 u 

17000 u 
7000 u 
7000 u 
7000 u 

17000 u 
7ooou 

17000 u 
17000 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

3 

LOCATION OF 
MAXIMUM MAXIMUM 

DETECTED DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

FREQUENCY 
OF 

DETECTION 

014 
014 
014 
o/4 
o/4 
014 
o/4 
014 
o/4 
o/4 
014 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
014 
o/4 
o/4 
o/4 
o/4 
014 
o/4 
o/4 
o/4 
014 
014 
014 
o/4 
o/4 
014 
o/4 
014 



LOCATION 
DATE COLLECTED 
DEPTH 

SEMIVOLATILES (uglkg) cont. 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
CCHLOROPHENYLPHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-Z-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

FREQUENCY OF DETECTION SUMMARY 
SEDIMENT 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

4600 u 
4600 u 
4600 u 
4600 u 
4600 u 

11000 u 
11000 u 
4600 u 
4600 u 
4600 u 

11000 u 
4600 u 
4600 u 
4600 UJ 

NA 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 

7000 u 
7000 u 
7000 u 
7000 u 
7000 u 

17000 u 
17000 u 
7000 u 
7000 u 
7000 u 

17000 u 
7000 u 
7000 u 
7000 UJ 

NA 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 
7000 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

940 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1600 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

65SDO4-612 

O/4 
o/4 
014 
014 
o/4 
014 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
014 
414 
o/4 
o/4 
014 
014 
014 
014 
014 
014 
014 
o/4 
014 
014 
014 
014 

1 O/23/95 FrcOSV WK4 > * 



LOCATION 
DATE COLLECTED 
DEPTH 

PESTlClDElPCBS (uglkg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

65-SD04-06 
05/I 6195 

o-6” 

6.5 U 
6.5 U 
6.5 U 
6.5 U 
6.5 U 
6.5 U 
6.5 U 
6.5 U 
13 u 
18 J 
13 u 
13 u 
76 J 
13 u 
13 u 
65 U 
13 u 
13 u 

6.5 U 
6.5 U 
650 U 
130 u 
260 U 
130 u 
130 u 
130 u 
130 u 
130 u 

FREQUENCY OF DETECTION SUMMARY 
SEDIMENT 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORbANlCS 

65-SD04-612 
05116195 

6-I 2’ 

7.2 U 
8.3 NJ 
7.2 U 
7.2 U 
7.2 U 
7.2 U 
7.2 U 
7.2 U 
14 u 
14 u 
14 u 
14 u 
14 UJ 
14 u 
14 u 
72 U 
14 u 
14 u 

7.2 U 
7.2 U 

720 U 
140 u 
280 U 
140 u 
140 u 
140 u 
140 u 
140 u 

65-SDO5-06 
05/I 7195 

o-6’ 

5.4 u 
5.4 u 
5.4 u 
5.4 u 
5.4 u 
5.4 u 
5.4 u 
5.4 u 
IO u 
19 NJ 
IO u 
IO u 
84 J 
IO u 
10 u 
54 u 
IO u 
IO u 

5.4 u 
5.4 u 
540U 
100 u 
210 u 
100 u 
100 u 
100 u 
100 u 
100 u 

65SD05-612 
05/l 7195 

6-12” 

4.8 U 
4.8 u 
4.8 u 
4.8 u 
4.8 U 
4.8 u 
4.0 u 
4.8 u 
9.4 u 
9.4 u 
9.4 u 
9.4 u 
9.4 UJ 
9.4 u 
9.4 u 
48U 

9.4 u 
9.4 u 
4.8 u 
4.8 U 

480 u 
94 u 

190 u 
94 u 
94 u 
94 u 
94 u 
94 u 

1 O/23/95 65SDPST.WK4 



LOCATION 
DATE COLLECTED 
DEPTH 

PESTlClDElPCBS (uglkg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1246 
PCB-1254 
PCB-1260 

MINIMUM 
NONDETECTED 

4.0 u 
4.8 U 
4.8 U 
4.8 U 
4.8 U 
4.8 U 
4.8 U 
4.8 U 
9.4 u 
9.4 u 
9.4 u 
9.4 u 
9.4 UJ 
9.4 u 
9.4 u 
46U 

9.4 u 
9.4 u 
4.8 U 
4.8 U 
480 u 
94 u 

190 u 
94 u 
94 u 
94 u 
94 u 
94 u 

FREQUENCY OF DETECTION SUMMARY 
SEDIMENT 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

7.2 U 
6.5 U 
7.2 U 
7.2 U 
7.2 U 
7.2 U 
7.2 U 
7.2 U 
14 u 
14 u 
14 u 
14 u 
14 UJ 
14 u 
14 u 
72 U 
14 u 

14 u 
7.2 U 
7.2 U 

720 U 
140 u 
280 U 
140 u 
140 u 
140 u 
140 u 
140 u 

MINIMUM 
DETECTED 

ND 
8.3 NJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
18 J 
ND 
ND 
76 J 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
8.3 NJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
19 NJ 
ND 
ND 
84 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

65-SD04612 

65SD0506 

65-SD05-06 

FREQUENCY 
OF 

DETECTION 

o/4 
II4 
o/4 
o/4 
014 
014 
014 
o/4 
o/4 
2l4 
o/4 
o/4 
2l4 

014 
014 
o/4 
014 
o/4 
014 
o/4 
014 
014 
o/4 
o/4 
o/4 
014 
o/4 
o/4 

lOl23l95 F--7PST.WK4 



APPENDIX 0.10 
SEDIMENT METALS 



LOCATION 
DATE COLLECTED 
DEPTH 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

65-SD04-06 
05/I 6195 

0-U’ 

37000 J 
46.6 J 

7.5 u 
110 

0.75 u 
3.0 u 

4470 
43.6 J 
36.3 
100 J 

14600 J 
176 J 

1140 
126 J 

0.38 u 
15.1 u 

1410 
3.8 U 
3.8 U 

203 
7.5 u 

40.5 
280 J 

FREQUENCY OF DETECTION SUMMARY 
SEDIMENT 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

85-SD04-612 
05/18/95 

6-l 2 

10900 J 
44.1 UJ 

8.8 u 
94.2 
0.88 u 

4.4 u 
2470 

9.8 J 
17.6 U 
21.4 J 

3250 J 
38.5 J 
674 

37.4 J 
0.44 u 
17.6 U 
881 u 
4.4 u 
4.4 u 
I77 
8.8 u 
8.8 u 

56.3 J 

65-SD05-06 
05/I 7195 

o-6” 

3090 
32.5 U 

8.5 U 
86.1 
0.65 U 

3.2 U 
4640 

6.5 U 
13 u 

8.2 
985 

23.9 
470 u 
38.7 
0.32 U 

13 u 
64911 
3.2 U 
3.2 U 
139 
8.5 U 
6.5 U 

36.5 

65-SD05-612 
05/l 7195 

8-12 

394 
28.5 U 

5.7 u 
13.6 
0.57 u 

2.8 U 
322 
5.7 u 

11.4 u 
5.7 u 
414 
1.7 u 

94.8 
25.6 
0.28 U 
11.4 u 
570 u 
2.8 U 
2.8 U 
114 u 
5.7 u 
5.7 u 
7.9 

10123195 65SDINO.WK4 



LOCATION 
DATE COLLECTED 
DEPTH 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

NA NA 394 37000 J 
28.5 U 44.1 UJ 46.6 J 46.6 J 

5.7 u 8.8 u ND ND 
NA NA 13.6 110 

0.57 u 0.88 u ND ND 
2.8 U 4.4 u ND ND 
NA NA 322 4840 

5.7 u 6.5 U 9.8 J 43.6 J 
11.4 u 17.6 U 36.3 36.3 

5.7 u 5.7 u 8.2 100 J 
NA NA 414 14800 J 
1.7 u 1.7 u 23.9 176 J 

470 u 470 u 94.8 1140 
NA NA 25.6 126 J 

0.28 U 0.44 u ND ND 
11.4 u 17.6 U ND ND 
570 u 881 u 1410 1410 
2.8 U 4.4 u ND ND 
2.8 U 4.4 u ND ND 
114 u 114 u 139 203 
5.7 u 8.8 u ND ND 
5.7 u 8.8 u 40.5 40.5 
NA NA 7.9 280 J 

FREQUENCY OF DETECTION SUMMARY 
SEDIMENT 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATjON, CT00312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

65SDO4-06 
65-SD04-06 

65-SD0406 

65SD05-06 
65-SD0406 
65SD0406 
65-SD04-06 
65-SD04-06 
65-SDO4-06 
65-SDO4-06 
65-SD04-06 

65-SD04-06 

85-SD04-06 

65-SD0406 
65-SD04-06 

414 

II4 
o/4 
414 
o/4 
014 
414 
2l4 
II4 
314 
4l4 
314 
314 
414 
014 
o/4 
II4 
o/4 
o/4 

314 
o/4 

114 
414 

10/23/95 6E-“1N0.WK4 3 



APPENDIX 0.11 
FISH FILLET 



SAMPLE ID. 
DATE COLLECTED 

VOLATlLES (uglkg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1 ,ZDICHLOROETHANE 
2-BUTANONE (MEK) 
1 ,I ,I -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1 $DICHLOROPROPENE 
BROMOFORM 
QMETHYL-2-PENTANONE (MIBK) 
ZHEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

10123195 65FSV.WK4 

6SFSOQBGOI F 
05/I 7195 

4600U 
4600 u 
46oou 
4600U 
46OOU 
4600U 
4600U 
4600 u 
46OOU 
4600 u 
4600 u 
4600U 
46OOU 
4600U 
4600U 
4600U 
4swu 
4600 u 
46wu 
4600 u 
4600 u 
4600 u 
4600 u 
46wu 
4600 u 
4600 u 
4800 u 
4800 u 
4600 u 
46wu 
4600U 
46wu 
4600 u 

FREQUENCY OF DETECTION 
FISH TISSUE - FILLET 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

65FS05-BGOI F 
05/16/95 

4600 u 
4600 u 
46wu 
46wu 
46wu 
56OOJ 
46wu 
46COU 
46OOU 
46oou 
46wu 
46OOlJ 
46wu 
48OOU 
4600 u 
46wu 
46oou 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
46wu 
4600 u 
4800 u 
46wu 
46COU 
46wu 
4600 u 
46wu 
4600 u 

65-FSO5-LB01 F 
05/16/95 

4600 u 
4600 u 
46wu 
4600 u 
4600 u 
7900 J 
46wu 
46wu 
4600 u 
4600U 
46wu 
46wu 
46wu 
46wu 
4600 u 
48wu 
46OOU 
46oou 
4600 u 
4600 u 
46oou 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
46wu 
4600 u 
4600 u 
4600 u 

65-FS05-RSOl F 
05/I 6195 

4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
7500 UJ 
46wu 
4600 u 
46oou 
4600 u 
46oou 
46wu 
4600 u 
4600 u 
46wu 
4600 u 
4600 u 
4800 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
46oou 
4600 u 
4600 u 
4600 u 
4600 u 
46wu 



SAMPLE ID. 
DATE COLLECTED 

VOLATILES (us/kg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
I,l-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1 ,ZDICHLOROETHANE 
2-BUTANONE (MEK) 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,ZDICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE (MIBK) 
P-HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

MINIMUM 
NONDETECTED 

4600 u 

46OOU 
4800 u 
4600 u 
4600 u 
46OOU 
4800 u 
4600 u 
4600 u 
4600 u 
46OOU 
4600 u 
46OOlJ 
46OOU 
4600 u 
46OOU 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4800 u 
4600 u 
46OOU 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 

FREQUENCY OF DETECTION 
FISH TISSUE - FILLET 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

4800 u 
4800 u 
4800 u 
4800 u 
4600 u 
7500 UJ 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4800 u 
4800 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4800 u 
4300 u 
4300 u 
4300 u 
4800 u 
4800 u 
4600 u 
4300 u 
4800 u 
4600 u 
4600 u 
4300 u 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MAXIMUM OF 

DETECTED DETECTED DETECTED DETECTION 

ND 
ND 
ND 
ND 
ND 

5600 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

7900 J 65FSO5-LB01 F 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

014 
014 
o/4 
o/4 
014 
2l4 
014 

014 
014 
014 
o/4 
o/4 
o/4 
o/4 
o/4 
014 
o/4 
014 
o/4 

014 
o/4 

o/4 
o/4 
o/4 
014 

014 
o/4 

014 
014 
o/4 
014 
o/4 
o/4 

10123195 F”SV.WK4 ? 



SAMPLE ID 
DATE COLLECTED 

SEMIVOLATILES (UGIKG) 
PHENOL 
2-CHLOROPHENOL 
1,3DICHLOROBENZENE 
1 ,CDICHLOROBENZENE 
I ,ZDICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
BNITROPHENOL 
2jkDIMETHYLPHENOL 
P/l-DICHLOROPHENOL 
1,2,4TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
QCHLOROd-METHYLPHENOL 
ZMETHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHAIATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4DINITROPHENOL 
4-NITROPHENOL 

65FS04BGOl F 65FS05-BGOI F 
05/l 7195 05/I 6195 

1000 u 
1000 u 
1000 u 
1000 u 
IWO u 
1ooou 
iooou 
IWO u 
IWO u 
1ooou 
iooou 
IWO u 
IWO u 
1000 u 
low u 
1000 u 
IOOOU 
IOOOU 
1000 u 
1000 u 
1000 u 
IWO u 
looou 
2500 u 
1000 u 
2500 u 

1000 u 
1000 u 
1000 u 
2500 U 
1000 u 
2500 U 
2500 u 

FREQUENCY OF DETECTION 
FISH TISSUE - FILLET 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT04312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

1000 u 

1000 u 
looou 
looou 
1000 u 
1000 u 
looou 
IWO u 
1000 u 
IWO u 
IWO u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
IWO u 
IWO u 
IWO u 
1000 u 
IOQOU 
IWO u 
1000 u 
2500 u 
1000 u 
2500 U 
1000 u 
1000 u 
1000 u 
2500 UJ 
1000 u 
2500 U 
2500 U 

65-FSO5-LB01 F 
05/I 6195 

1000 u 
IWO u 
1000 u 
1ooou 
1ooou 
IOOOU 
IOOOU 
1OOOU 
1000 u 
1000 u 
1000 u 
1ooou 
iooou 
1000 u 
IWO u 
1000 u 
1000 u 
IOOOU 
1000 u 
1000 u 
IOOOU 
IOCOU 
1000 u 
2500 U 
1000 u 
2500 U 
1000 u 
IOOOU 
1000 u 
2500 U 
1000 u 
2500 U 
2500 U 

65-FS05-RSOi F 
05/I 6195 

1000 u 
IWO u 
1000 u 
IWO u 
1000 u 
IWO u 
IOOOU 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
IOOOU 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
2500 U 
1000 u 
2500 U 
1000 u 
1000 u 
1000 u 
2500 UJ 
1000 u 
2500 U 
2500 U 

10123195 65FSSV.WK4 1 



SAMPLE ID 
DATE COLLECTED 

SEMIVOLATILES (UGIKG) cont. 
DIBENZOFURAN 
2,QDINITROTOLUENE 
DIETHYL PHTHALATE 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
CBROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUNL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2$CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 
BlS(2-CHLOROETHOXY)-METHANE 
BIS(2-CHLOROETHYL) ETHER 
4-CHLOROPHENYL PHENYL ETHER 

65-FS04-BGOI F 
05/17/95 

1000 u 
1000 u 
IWO u 

1000 u 
2500 u 
2500 u 
1000 u 
1000 u 
1000 u 
2500 U 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 

FREQUENCY OF DETECTION 
FISH TISSUE - FILLET 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT00312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

65FS05-BGOI F 
05/I 6195 

1000 u 
1000 u 
1000 u 
1000 u 
2500 U 
2500 U 
1000 u 
1000 u 
1000 u 
2500 U 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 

SBFSOS-LB01 F 
05/I 6195 

1000 u 
1000 u 
1000 u 
1000 u 
2500 u 
2500 U 
1000 u 
1000 u 
1000 u 
2500 U 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 

65-FS05-RSOI F 
05/16/95 

1000 u 

1000 u 
1000 u 
1000 u 
2500 U 
2500 U 
1000 u 
1000 u 
1000 u 
2500 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 

10123195 - “;SV.WK4 



SAMPLE ID 
DATE COLLECTED 

SEMIVOLATILES (UGIKG) 
PHENOL 
ZCHLOROPHENOL 
1,SDICHLOROBENZENE 
1 ,CDICHLOROBENZENE 
1 ,ZDICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
CMETHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
ZNITROPHENOL 
P+DIMETHYLPHENOL 
2,CDICHLOROPHENOL 
1,2+TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6TRICHLOROPHENOL 
2,4,%TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,CDINITROPHENOL 
CNITROPHENOL 

MINIMUM 
NONDETECTED 

1000 u 
1000 u 
1000 u 

1000 u 
IOOOU 
1ooou 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
IWO u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
2500 u 
1000 u 
2500 u 
1000 u 
1000 u 
1000 u 
2500 u 
1000 u 
2500 U 
2500 U 

FREQUENCY OF DETECTION 
FISH TISSUE - FILLET 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

1000 u 
1000 u 

1000 u 
1000 u 
1000 u 
IWO u 
1000 u 
1000 u 
IOOOU 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
2500 U 
1000 u 
2500 U 
1000 u 
1000 u 
1000 u 
2500 U 
1000 u 
2500 u 
2500 U 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

W 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM MAXIMUM OF 

DETECTED DETECTED DETECTION 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o/4 
o/4 
014 
o/4 
o/4 

014 
o/4 
o/4 
o/4 
o/4 
o/4 

014 
o/4 
o/4 
o/4 
014 
o/4 
014 
014 
o/4 
o/4 
o/4 
014 
014 
o/4 
o/4 
014 

o/4 
o/4 

o/4 
o/4 
014 
o/4 

10123195 65FSSV.WK4 3 



SAMPLE ID 
DATE COLLECTED 

SEMIVOLATILES (UGIKG) cont. 
DIBENZOFURAN 
2+DINITROTOLUENE 
DIETHYL PHTHALATE 
FLUORENE 
4NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUl-YL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 
BIS(2-CHLOROETHOXY)-METHANE 
BIS(2-CHLOROETHYL) ETHER 
CCHLOROPHENYL PHENYL ETHER 

FREQUENCY OF DETECTION 
FISH TISSUE - FILLET 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED NONDETECTED DETECTED DETECTED DETECTED DETECTION 

1000 u 
1000 u 
1000 u 
IWO u 
2500 u 
2500 u 
1000 u 
1ooou 
1000 u 
2500 U 
IWO u 
1000 u 
1000 u 
1000 u 
1000 u 
low u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 

1000 u 
1000 u 
1000 u 
1000 u 
2500 u 

2500 u 
IWO u 
IWO u 
1000 u 
2500 U 
1000 u 
1000 u 
1000 u 
IWO u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o/4 
014 
o/4 
014 
o/4 
o/4 
o/4 
o/4 
014 
014 
o/4 
014 
014 

014 
014 
o/4 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 
014 

014 
014 

014 
014 

IO/23195 6=-“SV.WK4 
! 



SAMPLE ID 
DATE COLLECTED 

PESTICIDEIPCBS (uglkg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 

65-FS04-BGOI F 
05/l 7195 

5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 

9.6 UJ 
9.8 UJ 
9.8 UJ 
9.8 UJ 
5.7 J 
9.8 UJ 
9.8 UJ 
50 UJ 

9.8 UJ 
9.8 UJ 

5 UJ 
5 UJ 

500 UJ 
98 UJ 

200 UJ 
98 UJ 
98 UJ 
98 UJ 
98 UJ 
98 UJ 

FREQUENCY OF DETECTION 
FISH TISSUE - FILLET 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

65-FS05-BGOI F 
05/I 6195 

5.1 UJ 
5.1 u 
5.1 u 
5.1 UJ 
5.1 UJ 
5.1 u 
5.1 u 
5.1 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 u 
9.9 UJ 
9.9 UJ 
9.9 UJ 
51 UJ 
9.9 u 
9.9 u 
5.1 u 
5.1 u 

510 u 
99 u 

200 u 
99 u 
99 u 
99 u 
99 u 
99 u 

65-FSO5-LB01 F 
05/I 6195 

5.1 UJ 
5.1 u 
5.1 u 
5.1 UJ 
5.1 UJ 
5.1 u 
5.1 u 
5.1 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 u 
9.9 UJ 
9.9 UJ 
9.9 UJ 
51 UJ 
9.9 u 
9.9 u 
5.1 u 
5.1 u 
510 u 

99 u 
200 u 

99 u 
99 u 
99 u 
99 u 
99 u 

65-FS05-RSOI F 
05/I 6195 

5.1 UJ 
5.1 u 
5.1 u 
5.1 UJ 
5.1 UJ 
5.1 u 
5.1 u 
5.1 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 u 
9.9 UJ 
9.9 UJ 
9.9 UJ 
51 UJ 

9.9 u 
9.9 u 
5.1 u 
5.1 u 

510 u 
99 u 

200 u 
99 u 
99 u 
99 u 
99 u 
99 u 

10123195 65FSP.WK4 



SAMPLE ID 
DATE COLLECTED 

PESTICIDEIPCBS (uglkg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
AROCLOR 1016 
AROCLOR 1222 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1246 
AROCLOR 1254 
AROCLOR 1260 

FREQUENCY OF DETECTION 
FISH TISSUE - FILLET 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED NONDETECTED DETECTED DETECTED DETECTED DETECTION 

5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 

9.8 UJ 
9.8 UJ 
9.8 UJ 
9.8 UJ 
9.9 UJ 
9.8 UJ 
9.8 UJ 
50 UJ 

9.8 UJ 
9.8 UJ 

5 UJ 
5 UJ 

500 UJ 
98 UJ 

200 UJ 
98 UJ 
98 UJ 
98 UJ 
98 UJ 
98 UJ 

5.1 UJ 
5.1 u 
5.1 u 
5.1 UJ 
5.1 UJ 
5.1 u 
5.1 u 
5.1 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 u 
9.9 UJ 
9.9 UJ 
9.9 UJ 
51 UJ 

9.9 u 
9.9 u 
5.1 u 
5.1 u 
510 u 

99 u 
200 UJ 

99 u 
99 u 
99 u 
99 u 
99 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
5.7 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
5.7 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

014 
o/4 
o/4 
014 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 

65FS04BGOl F II4 
o/4 
014 
o/4 
o/4 
o/4 
014 
014 
o/4 
014 
014 
o/4 
014 
014 
o/4 
014 

10/23/95 6F”?.WK4 

! 



SAMPLE ID 
DATE COLLECTED 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
BORON 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE, TOTAL 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

65FS04-BGOl F 
05/17/95 

3.5 u 
IU 

0.08 UJ 
0.21 J 

0.015 u 
0.7 u 
0.1 u 

2100 J 
0.31 u 
0.32 U 
0.49 

0.5 u 
3.3 u 

0.054. u 
298 J 
0.45 J 
0.22 J 
0.12 u 
0.86 u 
2700 J 
0.22 

0.094 u 
869 

0.11 
9.6 U 

0.12 u 
8.1 J 

FREQUENCY OF DETECTION 
FISH TISSUE - FILLET 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TAL METALS 

65-FS05-BGOI F 
05/I 6195 

1.7 u 
1lJ 

0.08 UJ 
0.1 u 

0.015 u 
0.71 u 

0.1 u 
560 J 
0.22 u 
0.32 U 
0.46 
0.5 u 
2.7 U 

0.055 u 
299 J 

0.22 J 
0.07 J 
0.12 u 
0.87 U 
3220 J 
0.15 

0.094 u 
708 

0.11 u 
9.6 U 

0.12 u 
8.4 J 

85-FS05-LB01 F 
05/16/95 

0.99 
1u 

0.08 UJ 
0.052 U 
0.015 u 

0.71 u 
0.1 u 
399 J 

0.15 u 
0.32 U 
0.23 U 

0.5 u 
1.5 u 

0.054 u 
290 J 

0.092 J 
0.3 J 

0.12 u 
0.87 U 

3540 J 
0.16 

0.094 u 
441 
0.11 
9.6 U 

0.12 u 
5.8 J 

65-FS05RSOl F 
05/I 6195 

IU 
IU 

0.08 UJ 
0.051 u 
0.015 u 

0.7 u 
0.1 u 
385 J 
0.3 u 

0.32 U 
0.51 u 

0.5 u 
2.4 U 

0.054 u 
293 J 
0.14 J 

0.051 J 
0.12 u 
0.86 u 
3520 J 
0.14 

0.094 u 
620 

0.11 
9.6 U 

0.12 u 
8.2 J 

10/23/95 65FSM.WK4 



SAMPLE ID 
DATE COLLECTED 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
BORON 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE, TOTAL 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

IU 3.5 u 0.99 0.99 
IU IU ND ND 

0.08 UJ 0.08 UJ ND ND 
0.051 u 0.1 u 0.21 J 0.21 J 
0.015 u 0.015 u ND ND 

0.7 u 0.71 u ND ND 
0.1 u 0.1 u ND ND 
NA NA 385 J 2100 J 

0.15 u 0.31 u ND ND 
0.32 U 0.32 U ND ND 
0.23 U 0.51 u 0.46 0.49 

0.5 u 0.5 u ND ND 
1.5 u 3.3 u ND ND 

0.054 u 0.055 u ND ND 
NA NA 290 J 299 J 
NA NA 0.092 J 0.45 J 
NA NA 0.051 J 0.3 J 

0.12 u 0.12 u ND ND 
0.86 U 0.87 U ND ND 

NA NA 2700 J 3540 J 
NA NA 0.14 0.22 

0.094 u 0.094 u ND ND 
NA NA 441 869 

0.11 u 0.11 u 0.11 0.11 
9.6 u 9.6 U ND ND 

0.12 u 0.12 u ND ND 
NA NA 5.8 J 8.4 J 

FREQUENCY OF DETECTION 
FISH TISSUE - FILLET 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TAL METALS 

LOCATION OF 
MAXIMUM 

DETECTED 

65-FSO5-LB01 F 

65-FS04BGOl F 

85-FSOQBGOI F 

65-FSO4-BGOI F 

6%FS05-BGOI F 
65-FSO4-BGOI F 
65-FSO5-LB01 F 

65-FS05-LB01 F 
65-FS04-BGOI F 

65-FS04BGOl F 
65-FS05-RSOI F 

65-FS05-BGOI F 

FREQUENCY 
OF 

DETECTION 

II4 
014 
014 
114 
o/4 
014 
014 
414 
014 
014 
2l4 
014 
014 
o/4 
414 
414 
414 
014 
014 
414 
414 
014 
414 
314 
014 
014 
414 

10123195 6r-‘r.WK4 



;- 

APPENDIX 0.12 
FISH WHOLE BODY 



SAMPLE ID. 
DATE COLLECTED 

VOLATILES (uglkg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
l,Z-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
ZBUTANONE (MEK) 
1 ,I ,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.BDICHLOROPROPANE 
CIS-1 &DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1 ,SDICHLOROPROPENE 
BROMOFORM 
4METHYL-2-PENTANONE (MIBK) 
ZHEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 

I 
STYRENE 
XYLENES (TOTAL) 

65-FS04-BGOI W 
05/I 7195 

4600 u 
4600 u 
4600 u 
46OOU 
4600 u 
4600 u 
4800 u 
4600U 
4600 u 
4600 u 
4600 u 
46oou 
4600U 
4600U 
46COU 
4600U 
4800 u 
4800 u 
4600 u 
4800 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4800 u 
4600 u 
4600 u 
4600 u 
4600 u 

FREQUENCY OF DETECTION 
FISH TISSUE -WHOLE BODY 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

65FS04-RSOI W 
05/I 7195 

4600 u 
46OOU 
46COU 
4800 u 
1000 J 
4600U 
46wu 
4600 u 
46wu 
46wu 
4600U 
46wu 
4600 u 
46wu 
46wu 
46wu 
46wu 
48wu 
4600 u 
46wu 
46wu 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
46wu 
4swu 
4600 u 
46wu 
4600 u 
4600 u 

65-FS05-BGOI W 
05/I 6195 

96000 U 
96000 U 
96000u 
96000 U 
96000 U 

1400000J 
96000 u 
96ooou 
96000 u 
96000 U 
96000 U 
96000 U 
96WO U 
96000 u 
96000 U 
96Ooou 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 

65-FSO5-LB01 W 
05/I 6195 

46000 u 
46OOOU 
48000U 
48000 u 
46000 u 

690000 J 
46000 u 
46000 u 
46000 u 
46000 u 
46000 u 
46000 u 
46000U 
48000 u 
46000U 
46OOOU 
46000 u 
46000 u 
46000 u 
46000 u 
46000 u 
46000 u 
46000 u 
46000 u 
46000 u 
46000 u 
46000 u 
46000 u 
5000 J 

46000 u 
46000 u 
43000 u 
46000 u 

65FS05-RSOI W 
05/I 6195 

4600 u 
4600 u 
4600 u 
4800 u 
4600 u 

27000 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 

560 J 
4soou 
4600 u 
46wu 
4600 u 
4800 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4600 u 
4800 u 
4600 u 
4600 u 
4600 u 
4600 u 
4800 u 
4600 u 
4600 u 

10123195 65FWV.WK4 



SAMPLE ID. 
DATE COLLECTED 

VOLATILES (uglkg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1 ,ZDICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-l,S-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE (MIBK) 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

FREQUENCY OF DETECTION 
FISH TISSUE -WHOLE BODY 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED NONDETECTED DETECTED DETECTED DETECTED DETECTION 

4600 u 
4800 u 
4600U 
4600 u 
4600 u 
4800 u 
4800 u 
4800 u 
4600 u 
46OOU 
4800 u 
4600 u 
4300 u 
4800 u 
4600U 
4800 u 
4wou 
4800 u 
4800 u 
4800 u 
4800 u 
46OOl.l 
4600 u 
4600 u 
4800 u 
4800 u 
4600 u 
4800 u 
4800 u 
4800 u 
4800 u 
4800 u 
4800 u 

96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
48wu 

96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000u 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 
96000 U 

ND 
ND 
ND 
ND 

IWO J 
27000 

ND 
ND 
ND 
ND 
ND 
ND 

560 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5000 J 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

1000 J 
1400000 J 

ND 
ND 
ND 
ND 
ND 
ND 

560 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5000 J 
ND 
ND 
ND 
ND 

o/5 

015 
015 
015 

65-FS04-RSOI W II5 
65-FS05-BGOl W 315 

o/5 
015 
o/5 
o/5 
o/5 
o/5 

65-FS05-RSOI W II5 
015 
o/5 
015 
o/5 
o/5 
o/5 
o/5 
o/5 
015 
015 

015 
015 
o/5 
o/5 
o/5 

65-FSO5-LB01 W II5 

015 
o/5 
o/5 
015 

10123195 FE+-’ YV.WK4 ? 



SAMPLE ID. 
DATE COLLECTED 

SEMIVOLATILES (uglkg) 
PHENOL 
2-CHLOROPHENOL 
1 $DICHLOROBENZENE 
1 +DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,QDIMETHYLPHENOL 
2&DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4CHLORO-3-METHYLPHENOL 
ZMETHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
ZCHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,&DINITROTOLUENE 
3NITROANILINE 
ACENAPHTHENE 
2,CDINITROPHENOL 
CNITROPHENOL 
DIBENZOFURAN 

10/23/95 65FWSV.WK4 

65FS04-BGOI W 
05/17/95 

8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
BOW U 
8OOOU 
8OOOU 
8OOOU 
8000 U 
8OOOU 
8000 U 
8000U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 

20000 u 
8000 U 

20000 u 
8000 U 
8000 U 
8000 U 

2owou 
8000 U 

2wwu 
20000 u 
8000 U 

FREQUENCY OF DETECTION 
FISH TISSUE -WHOLE BODY 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

85-FS04RSOl W 
05/I 7195 

IWO u 
IOOOU 
1000 u 
1000 u 
IWO u 
1ooou 
1000 u 
IWO u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
IWO u 
1000 u 
1wo u 
IWO u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
2500 U 
1000 u 
2500 U 
1000 u 
1000 u 
1000 u 
2500 U 
1000 u 
2500 U 
2500 u 
1000 u 

65-FS05-BGOI W 
05/18/95 

4000 u 
4000 u 
4ooou 
4QOOU 
4ooou 
4ooou 
4ooou 
4ooou 
4ooou 
4ooou 
4ooou 
4000 u 
4000 u 
4ooou 
4000 u 
4ooou 
4000 u 
4owu 
404lou 
4000 u 
4000 u 
4ooou 
4000 u 

10000 u 
4000 u 

10000 u 
4000 u 
4000 u 
4000 u 

10000 UJ 
4000 u 

10000 u 
10000 u 
4000 u 

65-FS05-LB01 W 
05/I 8195 

4owu 
4000 u 
4ooou 
4000U 
4owu 
4000 u 
4000 u 
4000 u 
4000 u 
4owu 
4000U 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4ooou 
4000 u 

10000 u 
4000 u 

10000 u 
4000 u 
4000 u 
4ooou 

10000 UJ 
4000 u 

10000 u 
10000 u 
4000 u 

65-FS05RSOl W 
05/I 6195 

4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4owu 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4owu 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 

10000 u 
4000 u 

10000 u 
4000 u 
4000 u 
4000 u 

10000 u 
4000 u 

10000 u 
10000 u 
4000 u 



SAMPLE ID. 
DATE COLLECTED 

SEMIVOLATILES (uglkg) cont. 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
FLUORENE 
QNITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
CBROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUl-YL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(ZETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2$CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 
BlS(Z-CHLOROETHOXv)-METHANE 
BIS(ZCHLOROETHYL) ETHER 
4CHLOROPHENYL PHENYL ETHER 

65-FSO4-BGOl W 65-FSO4-RSOl W 
05/I 7195 05/I 7195 

8000 U 
8000 U 
8000 U 

20000 u 
20000 u 

8000 U 
8000 U 
8000 U 

20000 u 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 

1000 u 
1000 u 
1000 u 
2500 U 
2500 U 
1000 u 
1000 u 
1000 u 
2500 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 

FREQUENCY OF DETECTION 
FISH TISSUE -WHOLE BODY 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

65-FS05-BGOI W 
OS/I 6195 

4000 u 
4000 u 

4000 u 
10000 u 
10000 u 

4000 u 
4000U 
4QOOU 

1oooo u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4ooou 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 

65-FS05-LB01 W 
05/I 6195 

4000 u 
4ooou 
4000 u 

10000 u 
10000 u 
4000 u 
4000 u 
4000 u 

10000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 

65FS05-RSOI W 
05/l 6195 

4000 u 
4000 u 
4000 u 

10000 u 
10000 u 
4ooou 
4000 u 
4000 u 

10000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 
4000 u 

I lOi23195 7SV.WK4 



SAMPLE ID. 
DATE COLLECTED 

SEMIVOLATILES (uglkg) 
PHENOL 
%CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1 ,CDICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ZMETHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4DIMETHYLPHENOL 
2,QDICHLOROPHENOL 
1,2+TRICHLOROBENZENE 
NAPHTHALENE 
QCHLOROANILINE 
HEXACHLOROBUTADIENE 
4CHLOR03METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,5TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2GHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,8-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2&DINITROPHENOL 
CNITROPHENOL 
DIBENZOFURAN 

MINIMUM 
NONDETECTED 

IOOOU 
1000 u 
IWO u 
1000 u 
1000 u 
1000 u 
lo#U 
looou 
IOOOU 
1ooou 
1000 u 
looou 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
2500 u 
1000 u 
2500 u 
1000 u 
1000 u 
1000 u 
2500 u 
1000 u 
2500 U 
2500 U 
1000 u 

FREQUENCY OF DETECTION 
FISH TISSUE -WHOLE BODY 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

LOCATION OF FREQUENCY 
MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED DETECTED DETECTED DETECTED DETECTION 

8000 u 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8CUIOU 
8000 U 
8000 U 
8000 U 
8000 U 
8OOOU 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 

20000 u 
8000 U 

20000 u 
8000 U 
8000 U 
8000 U 

20000 u 
8000 U 

20000 u 
2owou 
8000 U 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o/5 
015 
015 
015 
o/5 
o/5 
o/5 
015 
015 
015 
o/5 
015 
015 
015 
015 
015 
015 
015 
o/5 
o/5 
o/5 
o/5 
o/5 
015 
015 
o/5 
015 
015 
015 
015 
015 
015 

015 
015 

lOl23l95 85FWSV.WK4 3 



SAMPLE ID. 
DATE COLLECTED 

SEMIVOLATILES (uglkg) cont. 
Z&DINITROTOLUENE 
DIETHYL PHTHAlATE 
FLUORENE 
4NITROANILINE 
4,8-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
QBROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUNL BENZYL PHTHAlATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(ZETHYLHEXYL)PHTHALATE 
DI-N-OCNL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 
BIS(ZCHLOROETHOXY)-METHANE 
BIS(2-CHLOROETHYL) ETHER 
QCHLOROPHENYL PHENYL ETHER 

MINIMUM 
NONDETECTED 

1000 u 
1000 u 
1000 u 
2500 u 
2500 u 
1000 u 
1000 u 
1000 u 
2500 u 
1000 u 
1000 u 
1000 u 
IWO u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 

FREQUENCY OF DETECTION 
FISH TISSUE -WHOLE BODY 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT00312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

LOCATION OF FREQUENCY 
MAXIMUM 

NONDETECTED 

8000 u 
8000 U 
8000 U 

20000 u 
20000 u 
8000 U 
8000U 
8000 U 

20000 u 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000U 
8000U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 
8000 U 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM OF 
DETECTED DETECTION 

015 
o/5 
015 
015 
o/5 
o/5 
o/5 
015 
015 
o/5 
015 
015 
o/5 
o/5 
o/5 
o/5 

015 
015 
o/5 
o/5 
015 
015 
015 
015 
o/5 
o/5 
015 
015 
o/5 
015 

lOl23lQ5 p’ ‘ySV.WK4 



SAMPLE ID. 
DATE COLLECTED 

PESTlClDElPCBS @g/kg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4&DDE 
ENDRIN 
ENDOSULFAN Ii 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1246 
AROCLOR 1254 
AROCLOR 1260 

65FSO4-BGOI W 
05/l 7195 

5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
9.9 UJ 
15 J 

9.9 UJ 
9.9 UJ 
40J 
9.9 UJ 
9.9 UJ 
51 UJ 
9.9 UJ 
9.9 UJ 
5.1 UJ 
5.1 UJ 

510 UJ 
99 UJ 

200 UJ 
99 UJ 
99 UJ 
99 UJ 
99 UJ 
99 UJ 

FREQUENCY OF DETECTION 
FISH TISSUE -WHOLE BODY 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

65-FS04RSOl W 
05/I 7195 

5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
6.9 J 
9.9 UJ 
9.9 UJ 
51 UJ 
9.9 UJ 
9.9 UJ 
5.1 UJ 
5.1 UJ 

510 UJ 
99 UJ 

200 UJ 
99 UJ 
99 UJ 
99 UJ 
99 UJ 
99 UJ 

65-FS05-BGOI W 65-FSO5-LB01 W 
05/I 6195 05/16/95 

5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 

9.8 UJ 
9.8 UJ 
9.8 UJ 
9.8 UJ 
9.8 UJ 
9.8 UJ 
9.8 UJ 
50 UJ 
9.8 UJ 
9.8 UJ 

5 UJ 
5 UJ 

500 UJ 
98 UJ 

200 UJ 
98 UJ 
98 UJ 
98 UJ 
98 UJ 
98 UJ 

5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
51 UJ 
9.9 UJ 
9.9 UJ 
5.1 UJ 
5.1 UJ 

510 UJ 
99 UJ 

200 UJ 
99 UJ 
99 UJ 
99 UJ 
99 UJ 
99 UJ 

65-FS05-RSOI W 
05/I 6195 

5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
51 UJ 
9.9 UJ 
9.9 UJ 
5.1 UJ 
5.1 UJ 

510 UJ 
99 UJ 

200 UJ 
99 UJ 
99 UJ 
99 UJ 
99 UJ 
99 UJ 

10123195 65FWP.WK4 



SAMPLE ID. 
DATE COLLECTED 

PESTlClDElPCBS (uglkg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,$-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1246 
AROCLOR 1254 
AROCLOR 1260 

FREQUENCY OF DETECTION 
FISH TISSUE -WHOLE BODY 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED NONDETECTED DETECTED DETECTED DETECTED DETECTION 

5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 

9.8 UJ 
9.8 UJ 
9.8 UJ 
9.8 UJ 
9.8 UJ 
9.8 UJ 
9.8 UJ 
50 UJ 

9.8 UJ 
9.8 UJ 

5 UJ 
5 UJ 

500 UJ 
98 UJ 

200 UJ 
98 UJ 
98 UJ 
98 UJ 
98 UJ 
98 UJ 

5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
5.1 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
9.9 UJ 
51 UJ 

9.9 UJ 
9.9 UJ 
5.1 UJ 
5.1 UJ 

510 UJ 
99 UJ 

200 UJ 
99 UJ 
99 UJ 
99 UJ 
99 UJ 
99 UJ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
15 J 
ND 
ND 
6.9 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
15 J 
ND 
ND 
4oJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

015 
015 
015 

o/5 
015 
o/5 
015 
015 
015 

65FS04-BGOI W II5 
o/5 
o/5 

65FS04-BGOI W 2l5 

01s 
o/5 
015 
o/5 
015 
o/5 
o/5 
o/5 

o/5 
o/5 
o/5 
015 
o/5 
015 
015 

10123195 F’-“‘7.WK4 



SAMPLE ID. 
DATE COLLECTED 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
BORON 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE, TOTAL 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

65FSOQBGOl W 
05/l 7195 

18.8 J 
IU 

0.15 J 
1.8 J 

0.02 u 
0.72 U 

0.1 u 
19600 J 

0.7 u 
0.32 U 

1.1 
0.5 u 

22.9 J 
0.17 
557 J 
3.6 J 

0.04 UJ 
0.12 u 
0.88 u 
2580 J 
0.42 

0.1 u 
1260 
0.12 

9.6 U 
0.12 u 
26.2 J 

FREQUENCY OF DETECTION 
FISH TISSUE -WHOLE BODY 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TAL METALS 

65-FS04RSOl W 
05/17/95 

18 J 
1.5 

0.08 UJ 
2.9 J 

0.015 u 
0.71 u 

0.1 u 
42500 J 

0.89 U 
0.32 U 
0.68 u 

0.5 u 
24.4 J 
0.49 
951 J 
4.1 J 

0.11 J 
0.12 u 
0.87 U 
1850 J 
0.17 

0.094 u 
2400 
0.11 

9.6 U 
0.12 u 
31.5 J 

65-FS05-BGOI W 
OS/l 6195 

3.3 u 
1.1 

0.08 UJ 
1.8 J 

0.028 
0.82 U 

0.1 u 
22600 J 

0.57 u 
0.32 U 

0.5 u 
0.5 u 
7.8 J 

0.055 u 
538 J 
4.9 J 

0.04 UJ 
0.12 u 
0.87 U 
2790 J 
0.16 

0.094 u 
1250 
0.11 

9.6 U 
0.12 u 
26.6 J 

65-FSO5-LB01 W 
05/16/95 

9.6 J 
1.4 

0.08 UJ 
1.3 J 

0.015 u 
0.88 u 

0.1 u 
22400 J 

0.55 u 
0.32 U 
0.58 U 

0.5 u 
26.1 J 

0.054 u 
593 J 
2.3 J 

0.11 J 
0.12 u 
0.87 U 
2860 J 
0.33 

0.094 u 
1160 
0.11 

9.6 U 
0.12 u 
14.8 J 

65-FS05-RSOI W 
05/16/95 

2.1 u 
1.1 

0.08 UJ 
0.44 J 

0.015 u 
0.71 u 

0.1 u 
8840 J 
0.34 u 
0.32 U 

8.6 
0.5 u 

11.8 J 
0.33 
370 J 

1 J 
0.04 UJ 
0.12 u 
0.87 U 
2740 J 
0.32 

0.094 u 
992 
0.11 

9.6 U 
0.12 u 
23.3 J 

10123195 65FWM.WK4 



SAMPLE ID. 
DATE COLLECTED 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
BORON 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE, TOTAL 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

FREQUENCY OF DETECTION 
FISH TISSUE -WHOLE BODY 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT04312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TAL METALS 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED NONDETECTED DETECTED DETECTED DETECTED DETECTION 

2.1 u 
IU 

0.08 UJ 
NA 

0.015 u 
0.71 u 

0.1 u 
NA 

0.34 u 
0.32 U 

0.5 u 
0.5 u 
NA 

0.054 u 
NA 
NA 

0.04 UJ 
0.12 u 
0.87 U 

NA 
NA 

0.094 U 
NA 
NA 
9.6 u 

0.12 u 
NA 

3.3 u 
IU 

0.08 UJ 
NA 

0.02 u 
0.88 u 

0.1 u 
NA 

0.89 U 
0.32 U 
0.68 u 

0.5 u 
NA 

0.055 u 
NA 
NA 

0.04 UJ 
0.12 u 
0.88 u 

NA 
NA 
0.1 u 
NA 
NA 
9.6 U 

0.12 u 
NA 

9.6 J 
1.1 

0.15 J 
0.44 J 

0.028 
ND 
ND 

8840 J 
ND 
ND 
1.1 
ND 
7.8 J 

0.17 
370 J 

IJ 
0.11 J 

ND 
ND 

1850 J 
0.16 

ND 
992 
0.11 

ND 
ND 

14.8 J 

18.8 J 
1.5 

0.15 J 
2.9 J 

0.028 
ND 
ND 

42500 J 
ND 
ND 
8.6 
ND 

26.1 J 
0.49 
951 J 
4.9 J 

0.11 J 
ND 
ND 

2860 J 
0.42 

ND 
2400 
0.12 

ND 
ND 

31.5 J 

65-FSO4-BGOI W 
65-FS04-RSOI W 
65-FS04BGOl W 
65-FS04RSOl W 
65-FS05-BGOI W 

65-FS04-RSOI W 

65-FS05-RSOI W 

65-FSO5-LB01 W 
65-FS04-RSOI W 
65-FS04-RSOI W 
65-FS05-BGOI W 
65-FSO5-LB01 W 

65-FS05-LB01 W 
65-FS04BGOl W 

65-FS04RSOl W 
65-FS04BGOl W 

65-FS04RSOl W 

315 
415 
II5 
515 
II5 
015 
015 
515 
o/5 
015 
2/5 
015 
515 
315 
515 

515 
2l5 
o/5 
015 

515 
515 
o/5 
515 

515 
015 
015 
515 

lOl23l95 6E-“‘M.WK4 
) 



APPENDIX 0.13 
RESULT OF ENGINEERING PARAMETERS 



LOCATION 
DATE SAMPLED 
UNITS 

ENGINEERING 
PHOSPHORUS 
TOTAL KJELDAHL NITROGEN (TKN) 
ALKALINITY, AS CACOJ 
CHEMICAL OXYGEN DEMAND (COD) 
HETEROTROPHIC PLATE COUNT (GM) 
CARBON, TOTAL ORGANIC 

10/20/95/SOIL.WK4 

65-SBO6 
04/l 0195 

MGIKG 

70 
220 
680 

2140 
500,ooo 

3,290 

CT0 312 SITE 65 SOIL 



ALKALINITY ANALYSIS 
.F=- 

Laboratory Name: Quanterra-Knoxville 

Contract Name: Baker Camp Lejeune 

Sample Matrix: Soil 

Job Number: 3333 

Analysis Date: 04/13/95 

Concentration Units: mgkg (dry weight) 

Client Sample ID 

Method Blank 

Lab Sample ID 

AE9732 

Result 

200 

Qualifier 

U 

65SB06 AE9676 680 -I- 

+ - Positive result. 
u - Compound was analyzed for but not detected. The number is the detection limit for the sample. 



CHEMICAL OXYGEN DEMAND ANALYSIS 

_- 

Laboratory Name: Quanterra-Knoxville .- 

Contract Name: Baker Camp Lejeune 

Sample Matrix: Soil 

Job Number: 3333 

Analysis Date: 04114195 

Concentration Units: mg/kg (dry weight) 

Client SamDIe ID Lab Sample ID Result Qualifier 

MethodBlank 

65-SB06 

AE9743 400 U 

AE9676 2140 + 

i- - Positive result. 
u - Compound was analyzed for but not detected. The number is the detection limit for the sample. 



TOTAL JXJELDAHL NITROGEN ANALYSIS 

s/- 
Laboratory Name: Quanterra-Knoxville Job Number: 3333 

Contract Name: Baker Camp Lejeune Analysis Date: 04/18/95 

Sample Matrix: Soil Concentration Units: mg/kg (dry weight) 

Client Sample ID Lab Sample ID Result 

Method Blank AE9736 10 

65-SB06 AE9676 220 

Qualifier 

U 

+ 

+ - Positive result. 
u - Compound was analyzed for but not detected. The number is the detection limit for the sample. 



TOTAL PHOSPHOROUS ANALYSIS 

Laboratory Name: Quanterra-Knoxville Job Number: 

_- 

3333 

Contract Name: 

Sample Matrix: 

Baker Camp Lejeune Analysis Date: 05/04/95 

Soil Concentration Units: mg/kg (dry weight) 

Client Sample ID 

Method Blank 

65-SB06 

Lab Sample ID Result 

AF2049 0.20 

AE9676 70 

Qualifier 

U 

+ 

+ - Positive result. 
u- Compound was analyzed for btit not detected. The number is the detection limit for the sample. 

-- 



WO tt A4OJT 
LAB #: C5D130061-001 
MATRIX: SOLID 

PARAMETER 

Solids, Total 
Carbon, Total 

NOl’Ez DRYWEIGEIT 

CL'S) 
organic 

65-SB06 

- - INORGANICANAL~ICAL 

REPORTING 
RESULT LIMIT UNIT 

88.7 % 
3,290 56.4 w/kg 

DATE 
DATE 

SAMPLED: 4/10/95 
RBcnvEtD: 4/13/95 

REPORT - - - - ----------- 

METHOD 

MCAWW 160.3 M 
MOSA -- 

PREPARATION - QC 
ANALYSIS DATE BATCH 

4/25/95 5117046 
4/23/95 5114121 



DUANTERRA ENVIRONMENTAL SERV. 
5815 MIDDLEBROOK PIKE 

KNOXVILLE TN 37921 
RTTN: JAIME HCKINNEY 

SUBJECT: SPECIAL TESTING 

SAHPLE # TEST PERFORMED 

4580 McKNIGHT ROAD 
PITTSBURGH, PA 15237 
(412) 931-5851 

FOOD . WATER l WASTES . AIR - FUEL 

CERTIFICATE OF ANALYSIS 

DATE SAIPLED 
TIME SAMPLED 
SAMPLER 
PERMIT NO. 

4/10[95 
16:50 
CUST 

DATE RECEIVED 4/13/95 
TIHE RECEIVED 0o:oo 
DATE REPORTED 4/17/95 
ORDER HO. 9504-00388 
INVOICE NO. 015738 
CUST. NO. 0003 
CUST. P.O. 2369 

METHOD RESULT 
-------- --_---__---_--_--------------- _________--_------------- -----------_--- 

1 65-5806 AE9678 SOIL 4-10-95 1650 PROJ.t3333/8AKER 

HETEROTROPHIC PLATE COUNT SMEWW 92151: 500,000 GM 

_- 

i 



i 

Client QUANTERRA Boring No. AE9679 

Client Project 3333 / BAKER Depth(ft) NA 

l+oject No. 95105 Sample No. 65-9306 

USCS Classification SP-SM USDA Classification SAND 

Soil Description .BROWN POORLY GRADED SAND WITH SILT (NON-PLASTIC FINES) 

SIEVE ANALYSIS HYDROMETER 
1 

uses GRAVEL SAND SILT AND CLAY FRACTION 

USDA GRAVEL SAND SILT CLAY 

100 

l- 
I so 
c3 
w 
3 

zi &j 

E 
7 
iL 

I- 40 

z 

iii 

g 20 

0 

10 3 

_ -..-. 

6 3 I 3/8 4 10 20 40 60 140 : 

___ . . 

PARTICLE DIAMETER IN MM 



WASH SIEVE ANALYSIS 

Client QUANTERRA Tested By P 

P 

Date 04- 18-95 
Client Project 3333 / BAKER Checked By Date 6*2-w-- 
Project No. 95105 
Boring No. AE9679 
Depth(ft.1 NA 
Sample No. 65-SB06 
Soil Description BROWN POORLY GRADED SAND WITH SILT (NON-PLASTIC FINES) 

Wt. of Total SampleIdry) (2) 
Wt. of + #200 Sample 
Wt. of -#200 Sample 

1058.2 gm. 
937.2 gm. 
121.0gm. 

Wt of Grand Total (1) 8478.29 

J Factor 0.9924 
(Percent finer than 3/4”) 

Sieve 

12” 
6” 
3” 
2” 

1 l/2” 
1” 

Sieve Wt. of Soil Percent Accumulate Percent Final 
Opening Retained Retained Percent Finer Percent 

(mm) km) Retained Finer (3) 

300.0 0.00 0.00 0.00 100.00 100.0 - 
150.0 0.00 0.00 0.00 100.00 100.0 
75.0 0.00 0.00 0.00 100.00 100.0 *---I 
50.0 0.00 0.00 0.00 100.00 100.0 
37.5 ,o.oo -I- 314” 0.00 0.00 100.00 100.0 

25.0 0.00 SIEVE 0.00 0.00 100.00 100.0 

314” 19.0 64.59 ANALYSIS 0.76 0.76 99.24 99.2 
l/2” 12.5 27.12 - 314” 2.56 2.56 97.44 96.7 
318” 
#4 

#lo 
#20 
#40 
#60 

#140 
#200 
Pan 

9.5 
4.75 
2.00 
0.85 

0.425 
0.250 
0.106 
0.075 

6.78 SIEVE 0.64 3.20 
17.84 ANALYSIS 1.69 4.89 
19.82 1.87 6.76 
12.08 1.14 7.90 
9.42 0.89 8.79 

110.54 10.45 19.24 
720.40 68.08 87.31 
13.24 1.25 88.57 

121.00 11.43 100.00 

96.80 96.1 
95.11 94.4 
93.24 92.5 
92.10 91.4 
91.21 90.5 
80.76 80.1 
12.69 12.6 
11.43 11.3 

Water Content 
Tare No. 
Wgt. Tare + WS. 
Wgt. Tare + DS. 
Wgt. Tare 
Wgt. Of Water 
-Wgt. Of DS. 

1082 TOTAL WET WGHT. -3/4 SIEVE 
1331.80 9751 
1163.60 

105.36 TOTAL DRY WGHT. -3/4 SIEVE 
168.20 8414 

1058.24 

% Water 15.9 

Note: 11 The + 3/4” sieve analysis is based on the grand total dry weight of material. 

21 The -3/4” sieve analysis is based on the total dry weight of the split portion of sample. 

31 The final percent finer combines the two analysis. 
- I . ̂ . _̂ - -̂ -̂  r-.l sa.0, OCT.3 an,-,,? 



Client 
Client Project 
Project No. 
Boring No. 
Depth(ft.1 
Sample No. 

Soil Sample Weight 
Container No. 
Wt. Contain. 

& Dry Soil 
Wt. Contain. 
Wt. Dispers. 
Wt. Dry Soil 

Temperature C 

QUANTERRA 
3333 / BAKER 
95105 
AE9679 
NA 
65SB06 

s eotechnics 

HYDROMETER ANALYSIS 

Tested By 
Checked By 

TO Date 04-l 8-95 
Date 5 2*95- 

1133 

117.83gm. 
106.07 gm. 

5.00 gm. 
6.76 gm. 

K Factor 
Composite Correction 
a Factor 

% Finer Than No. 200 

22.3 Measured 
Specific Gravity 2.70 Assumed 

Elapsed 
Time 

R 
Measured 

R 
Corrected 

N’ 

(%I 

0 
2 1;:‘; I?.: 
5 11.0 

15 10.5 
30 10.5 
60 10.0 

250 9.3 
1440 9.5 

n.a. 
4.4 
4.4 

3.9 
3.9 
3.4 
2.9 
2.9 

6?iai 0.(;&2 71;“’ 
64.0 0.0223 7.3 
56.7 0.0129 6.4 
56.7 0.0091 6.4 
49.4 0.0065 5.6 
42.0 0.0032 4.8 
42.0 0.0013 4.8 

0.0 1308 
6.63 
0.99 

11.35 



Client QUANTERRA 
Client Project 3333 1 BAKER 
Project No. 95105 
Boring No. AE9679 
Depth(ft.1 NA 
Sample No. 65-SB06 

DIAMETER PERCENT 
(mm) FINER 

300.00 100.0 
150.00 100.0 
75.000 100.0 
50.000 100.0 
37.500 100.0 
25.000 100.0 
19.000 99.2 
12.500 96.7 
9.5000 96.1 
4.7500 94.4 
2.0000 92.5 
0.8500 91.4 
0.4250 90.5 
0.2500 80.1 
0.1060 12.6 
0.0750 ,11.3 
0.0352 7.3 
0.0223 7.3 
0.0129 6.4 
0.009 1 6.4 
0.0065 5.6 
0.0032 4.8 
0.0013 4.8 

SIEVE OPENING PERCENT 
(mm) FINER 

100.00 

2.00 ,.. 

0.05 

0.002 

100.00 

92.53 

9.16 

4.77 

PERCENT OF CORRECTED PERCENT 
EACH COMPONENT -2.0 mm MATERIAL FOR 

USDA DETERMINATION 

GRAVEL 7.47 0.00 

SAND 83.37 90.10 

SILT 4.39 4.74 

CLAY 4.77 5.16 

USDA CLASSIFICATION SAND 

C,A c).^,JA^^lr I..^..,.a _ C.,&Di~rh~,vnh Dh lKl17 - Phnnn (612~623-7600 l Fax (412) 823-8999 



Client QUANTERRA Tested By BS Date 04-26-95 

Client Project 3333 / BAKER Checked By ( 
F 

Date 5- 2.97 

Project No. 95105 / 

Boring No. AE9679 

Depth(ft.1 NA 

Sample No. 65-SB06 

Soil Description NON PLASTIC t-40) 

Liquid Limit 

Tare Number 

Wt. Tare & WS (gm) 

Wt. Tare & DS (gm) 

Wt. Water (gm) 

Wt. Tare.(gm) 

Wt. DS (gm) 

No. of Blows 

Water Content (%I 

Plastic Limit 

Tare Number 

Wt. Tare & WS (gm) 

Wt. Tare & DS (gm) 

Wt. Water (gm) 

Wt. Tare (gm) 

Wt. DS (gm) 

Moisture Content (%I 

Non Plastic Fines 

.eotechnics G 
ATTERBERG LIMITS TEST 

544 Rradrlock Avenue s East Pittsburoh. PA 15112 l Phone (412) 823-7800 * Fax (412) 823-8999 



LOCATION 
DATE SAMPLED 
UNITS 

ENGINEERING 
PHOSPHORUS 
TOTAL KJELDAHL NITROGEN (TKN) 
ALKALINITY ANALYSIS 
CHEMICAL OXYGEN DEMAND (COD) 
TOTAL DISSOLVED SOLIDS ANALYSIS 
TOTAL ORGANIC CARBON (TOC) 
HETEROTROPHIC PLATE COUNT (PER ML) 

CT0 312 SITE 65 GROUNDWATER 

65MW07A-01 
05/l 9195 

MGIL 

0.01 u 
0.18 

91 
20 u 

194 
2 

950 

10/20/95/GW.WK4 



ALKALINITY ANALYSIS 

Laboratory Name: 

Contract Name: 

Sample Matrix: 

Quanterra-Knoxville 

Baker Camp Lejeune 

Water 

Job Number: 3565 

Analysis Date: 

Concentration Units: 

05/19/95 

m@ 

Client Sample ID Lab Sample ID Result Qualifier 

Method Blank 

’ 65-MW07A-0 1 

Al74545 2 U 

AF3040 91 + 

+ - Positive result. 
u - Compound was analyzed for but not detected. The number is the detection limit for the sample. 



CHEMICAL OXYGEN DEMAND ANALYSIS 

Laboratory Name: Quanterra-Knoxville 

Contract Name: Baker Camp Lejeune 

Sample Matrix: Water 

Job Number: 3565 

Analysis Date: 05/30/95 

Concentration Units: mgfl 

Client Sample ID Lab Sample ID Result Qualifier 

Method Blank 

65-MWO7A-01 

AFJ5465 20 U 

AF3041 20 U 

, I _  

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 



TOTAL DISSOLVED SOLIDS ANALYSIS 

Laboratory Name: Quanterra-Knoxville 

Contract Name: Baker Camp Lejeune 

Sample Matrix: Water 

Job Number: 3565 

Analysis Date: 05/16/95 

Concentration Units: m@ 

Client Sample ID 

Method Blank 

Lab Sample ID 

AF3672 

Result 

10 

Qualifier 

U 

65-MW07A-0 1 AF3039 194 + 

+ - Positive result. 
u - Compound was analyzed for but not detected. The number is the’detection limit for the sample. 

__ 



TOTAL KJELDAHL NITROGEN ANALYSIS 

Laboratory Name: Quanterra-Knoxville 

Contract Name: Baker Camp Lejeune 

Sample Matrix: Water 

Job Number: 3565 

Analysis Date: 05/16/95 

Concentration Units: mgfl 

Client Sample ID Lab Sample ID Result Qualifier 

Method Blank 

65-MWO7A-01 

AF3632 0.1 U 

AF3041 0.18 + 

+ - Positive result. 
U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

.- 



TOTAL ORGANIC CARBON ANALYSIS 

Laboratory Name: Quanterra-Knoxville 

Contract Name: Baker Camp Lejeune 

Sample Matrix: Water 

Job Number: 3565 

Analysis Date: 05126195 

Concentration Units: mgn 

Client Sample ID 

Method Blank 

65-MWO7A-01 

Lab Sample ID 

AF5238 

AF3043 

Result Qualifier 

1 U 

2 + 

+ - Positive result. 
U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

,-. 

__ 



TOTAL PHOSPHOROUS ANALYSIS 

Laboratory Name: Quanterra-Knoxville 

Contract Name: Baker Camp Lejeune 

Sarnnle Matrix: Water 

Job Number: 3565 

Analysis Date: 06/01/95 

Concentration Units: mg/l 

Client Sample ID Lab Sample ID Result Qualifier 

Method Blank 

65-MWO7A-01 

AF5490 0.01 U 

Al?3041 0.01 U 

_-_ 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 



TOTAL SUSPENDED SOLIDS ANALYSIS 

Laboratory Name: Quanterra-Knoxville 

Contract Name: Baker Camp Lejeune 

Sample Matrix: Water 

Job Number: 3565 

Analysis Date: 05/15/95 

Concentration Units: m@ 

Client Sample ID Lab Sample ID Result Qualifier 

Method Blank 

65-DWO2-01 
65-MW02A-0 1 

65-MWO3-01 

65-MWO5A-01 
65-MW06A-0 1 

65-MW07A-0 1 

AP3660 1 U 

AF3034 4 + 

AF3051 3 + 

AF3055 1 U 

AF3047 1 U 
AF3059 1 + 

AF3030 1 U 

+ - Positive result. 
u - Compound was analyzed for but not detected. The number is the detection limit for the sample. 



PRGE 1 

OUbNTERRL ENVIRONMENTAL SERV. 
5815 HIDDLEBROOK PIKE 

KNOXVILLE TN 37921 
ATTN: JAIHE HCKINNEY 

SUBJECT: SPECIAL WATER TESTING 5/12/95 

SAMPLE t TEST PERFORMED 

4580 McKNIGHT ROAD 
PITTSBURGH, Pb 15237 
(412:l 931-5851 

FOOD l WATER . WASTES . AIR l FUEL 

CERTIFICATE OF ANALYSIS 

DITE SAliPLED 5/09!95 DRTE RECEIVED 
TIXE SAHPLED 09:45 TIflE RECEIVED 
SAflPLER CUST DATE REPORTED 
PERtlIT ND. ORDER NO. 

1NVOIC.E NO. 
CUST. NO. 
CUST. P.O. 

FlETHOD RESULT 

S/12/95 
09:55 
5115j95 

9505-00477 
016834 
a003 
DOC. NO. 2540 

UNITS 
y------e --------_-_------------------- ---_--__------_-_-------- --_-_---_------ --------------- 

1 65-#W07A-01 AF3042 WATER 

HETEROTROPHIC PLATE COUNT SMEWW 9215 950 PER ML 

- LABORATORIES NATIONWID? - 

MlCR0Bl0L0GlCAL AN0 CHEMICAL ANALYSES . SANITATION INSPECTIONS l CONSULTING 



CT0 312 SITE 65 SEDIMENT 

LOCATION 
DATE SAMPLED 
DEPTH 
UNITS 

ENGINEERING 
CARBON (TOC) IN SOLIDS 

65-SD0406 65SD04612 65SD05-06 65SD05612 
OS/l 6195 05116195 05/l 7195 05/l 7195 

O-6” O-6 O-6” O-6” 
MGIKG MGlKG MGIKG MGIKG 

24,900 200,000 173,QOO 44,700 

10/20/95/SD.WK4 



,- QUANTERRA 

65-SD04-06 

WO #: A4LVJ DATE SAXPLED: 
LAB #: C5E190037-001 

5/16/95 
TIME SAMPLED: 9:15 

MATRIX: SOLID DATE RECEIVEm: 5/19/95 

------------___ - INORGANIC ANALYTICAL REPORT - - - - - - - - - - - - - - - 

PARAMETER 
REPORTING PREPARATION - QC 

RESULT LIMIT UNIT METHOD ANALYSIS DATE BATCH 

Solids, Total (TS) 25.7 % MCAWw M 160.3 S/22/95 5143045 
Carbon, Total Organic 24,900 202 w/kg MOSA WALKLEY- 6/02/95 5153062 

NOTE: DRYWEIGEIT 



Client QUANTERRA Boring No. AF 4039 

Client Project 3653 / BAKER Depth(ft) NA 

Project No. 95151 Sample No. 65-SDO4-06 

USCS Classification cl USDA Classification NA 

Soil Description GRAY LEAN CLAY (SOME ORGANIC MATERIAL) 

SIEVE ANALYSIS HYDROMETER 

uses GRAVEL SAND SILT AND CLAY FRACTION 

USDA GRAVEL SAND SILT CLAY 

Id 3 
I 

6 3 

10 

T 
I 
.1; 
I 
1 

-2. 

.j 

“- .- 

10 20 40 60 140 200 

1 
1 . . 
-_.. 
.- _ 
- 

PARTICLE DIAMETER N MM 



Client 
Client Project 
Project No. 
Boring No. 
Dspth(ft.1 
Sample No. 
Soil Description 

QUANTERRA 
3653 / BAKER 
95151 
AF 4039 
NA 

Tested By 
Checked By 

65-SD04-06 
GRAY LEAN CLAY (SOME ORGANIC MATERIAL) 

\irVt. of Total Sampte(dry) 297.05 gm. 
Wt. of + #200 Sample 37.45 gm. 
Wt. of -#200 Sample 259.60 gm. 

WASH SlEVE ANALYSlS 

eotechnics G 
VG Date 05-21-95 

Date J.2 5---B-- 

Sieve Sieve Wt. of Soil 

Opening Retained 
(mm) (sm.) 

Percent 
Retained 

Accumulated 
Percent 

Retained 

Percent 
Finer 

12” 
6” 
3” 
2” 

1 l/2” 
1 ,. 

314” 
112” 
3/B” 
#4 

#lO 
#20 
#40 
#60 

#140 
a200 
Pan 

Water Content 
Tare No. 
Wgt. Tare + WS. 
Wgt. Tare + DS. 
Wgt. Tare 
Wgt. Of Water 
Wgt. Of DS. 

% Water _ 

300.00 
150.00 
75.00 
50.00 
37.50 
25.00 
19.00 
12.50 
9.50 
4.75 
2.00 
0.85 

0.425 
0.250 
0.106 
0.075 

0.00 0.0 0.0 

0.00 0.0 0.0 

0.00 0.0 0.0 
0.00 0.0 0.0 

0.00 0.0 0.0 
0.00 0.0 0.0 

0.00 0.0 * 0.0 
0.00 0.0 0.0 
0.00 0.0 0.0 
0.26 0.1 0.1 

2.51 0.8 0.9 

4.99 1.7 2.6 

3.38 1.1 3.8 

3.06 1.0 4.8 

18.57 6.3 11.0 

4.68 1.6 12.6 

259.60 87.4 100.0 

1649 
1310.00 

397.00 
99.95 

913.00 
297.05 

307.4 

- 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

99.9 
99.1 
97.4 
96.2 
95.2 
89.0 
87.4 

- 

544 Braddock Avenue + East Pittsburgh, PA 15112 l Phone (412) 823-7800 - Fax (412) 823-8999 



QUANTERRA 

65-SD04-612 

WO #: A4M76 DATE SAMPLED: 5/16/95 
LAB #: C5E200017-001 TIME SAMPLED: 9:lO 
MATRIX: SOLID DATE RECEIVED: 5/20/95 

----- - --- - - - - -- - INOROANICANALYTICAL REPORT - - - - - - - - L - - - - - - 

PARAMETER 

Solids, Total (TS) 
Carbon, Total Organic 

REPORTING PREPARATION - QC 
RESULT LIMIT UNIT METHOD ANALYSIS DATE BATCH 

18.0 % MCAWW 160.3 M 5/23/95 5144031 
200,000 1,390 d&r MOSA WALKLEY- 6/06/95 5157101 

NOTE: DRY WEIGHT 

0005003 F\ 



QUANTERRA 

65-SDOS-06 

WO #: A4M74 DATE SAMPLED: 5/17/95 
LAB #: C5E200015-002 TIME SAMPLED: 11:45 
MATRIX: SOLID DATE RECEIVED: 5/20/95 

____-_-_-__- --- - INORGANIC ANALYTICAL REPORT - - - - - - - - - - - - - - - 

PARAMETER 

Solids, Total (TS) 
Carbon, Total Organic 

REPORTING PREPARATION - QC 
RESULT LIMIT UNIT METHOD ANALYSIS DATE BATCH 

17.4 % MCAWW 160.3 M S/23/95 5144031 
173,000 695 mdkg MOSA WALKLEY- 6/07/95 5158007 

NOTE: DRYWEIGEIT 

ooo5oo4A 



Client QUANTERRA Boring No. AF 4246 

Client Project 3666 / BAKER Depth(ft) NA 

Project No. 95154 Sample No. 65-SD05-06 

USCS Classification sc USDA Classification NA 

Soil Description DARK GRAY CLAYEY SAND 

SIEVE ANALYSIS HYDROMETER 
uses GRAVEL SAND SILT AND CLAY FRACTION 

USDA GRAVEL SAND SILT CLAY 

j 100 

l- 
T 80 
cl 
w 
3 

g GO 

01 
W 
7 
cz 

2 4-o 

k5 

El 
CL 

20 

0 

10 2 10 
PARTICLE 

1 10-l lo-' 
DIAMETER ‘)-I MM 



Client QUANTERRA Tested By 
Client Project 3666 / BAKER Checked By 
Project No. 95154 
Boring No. AF 4246 
Depth(ft.1 NA 
Sample No. 65-SD05-06 
Soil Description DARK GRAY CLAYEY SAND 

Wt. of Total Sample(dry) 347.60 gm. 
Wt. of +#200 Sample 283.91 gm. 
Wt. of -#200 Sample 63.69 gm. 

52 eotechnics 

WASH SIEVE ANALYSIS 

VG Date 05-21-95 
Date Lzc-3/4. 

Sieve Sieve 
Opening 

(mm) 

Wt. of Soil 
Retained 

(nm.) 

Percent 
Retained 

Accumulated 
Percent 

Retained 

Percent 
Finer 

12” 
6” 
3” 
2” 

1 l/2” 
1” 

314” 
l/2” 
318” 
#4 

#IO 
#20 
#40 
#60 

#I40 
#200 
Pan 

Water Content 
Tare No. 
Wgt. Tare + WS. 
Wgt. Tare + DS. 
Wgt. Tare 
Wgt. Of Water 
Wgt. Of DS. 

F- 
% Water 

300.00 
150.00 
75.00 
50.00 
37.50 
25.00 
19.00 
12.50 
9.50 
4.75 
2.00 
0.85 

0.425 
0.250 
0.106 
0.075 

0.00 0.0 0.0 
0.00 0.0 0.0 
0.00 0.0 0.0 
0.00 0.0 0.0 
0.00 0.0 0.0 
0.00 0.0 0.0 
0.00 0.0 0.0 
0.00 0.0 0.0 
0.00 0.0 0.0 
3.63 1 .o 1.0 

14.81 4.3 5.3 
12.09 3.5 8.8 

9.63 2.8 11.6 
22.61 6.5 18.1 

213.86 61.5 79.6 
7.28 2.1 81.7 

63.69 18.3 100.0 

1058 
1081.20 

452.60 
105.00 
628.60 
347.60 

180.8 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

99.0 
94.7 
91.2 
88.4 
81.9 
20.4 
18.3 

544 Braddock Avenue l East Pittsburgh, PA 15112 . Phone (412) 823-7600 - hx (412) 823-8999 



QUANTERRA 

65-SDO5-612 

_- 

WO #: A4M73 DATE SAMPLED: 5/17/95 
LAB #: C5E200015-001 TIMg SAMPLED: 11:40 
MATRIX: SOLID DATE RECEmD: 5/20/95 

_ _ _ - - - m-m - - - - - - - - INORGANIC ANALYTICAL REPORT - - - - - - - - - - - - - - - 

REPORTING PREPARATION - QC 
PARAMETER RESULT LIMIT UNIT METHOD ANALYSIS DATE BATCH 

Solids, Total (TS) 64.8 % MCAWW 160.3 M 5/23/95 5144031 
Carbon, Total Organic 44,700 193 w/kg MOSA WALKLEX- 6/07/95 5158007 

NOTE: DRYWEIGHT 

0005003ft 





LOCATION 
DATE COLLECTED 
DEPTH 
UNITS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1 ,ZDICHLOROETHENE 
CHLOROFORM 
1 ,ZDICHLOROETHANE 
2-BUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1 &DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
I ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUEtjE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

‘35DWOI -04D 
04/l o/95 

7-9 
UGIKG 

11 u 
11 u 
11 u 
11 u 
11 u 
24 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
2J 

FIELD DUPLICATE SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

VOLATILE ORGANICS 

65-MWOIA-01 D 
05/08/95 

NA 
UGlL 

10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u, 
10 u 
10 u 
10 u 

IJ 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 

65-MW06A-OOD 
04108195 

O-l ’ 
UG/KG 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
35 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

65SBO7-OOD 
04/08/95 

O-l ’ 
UGlKG 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
2J 

65-SBI I-04D 
04/08/95 

7-9 
UGIKG 

12 u 
12 u 
12 u 
12 u 
12 u 
63 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

1 J 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
2J 

65-SD04-06D 
05/I 6195 

o-6” 
UGlKG 

12 J 
56 U 
56 U 
56 U 
56 U 

250 J 
56 UJ 
56 U 
56 U 
56 U 

6J 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 
26 J 
56 U 
11 J 
56 U 
56 U 
56 U 
56 U 

1 l/09/95 / 65DPVOA.WK4 



LOCATION 
DATE COLLECTED 
DEPTH 
UNITS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,ZDICHLOROPROPANE 
CIS-I ,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,ZTRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
JeOMOFORM 
PETHYL-2-PENTANONE 

HEXANONE 

% TRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 

IRENE 
~TAL XYLENES 

FIELD DUPLICATE SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

VOLATILE ORGANICS 

65-SWO4-01 D 
05/l 5/95 

NA 
UGlL 

10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 

11 IO9195 I 6’ ’ OA.WK4 
-ri I 
* 



FIELD DUPLICATE SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

SEMIVOLATILE ORGANICS 

LOCATION 
DATE COLLECTED 
DEPTH 
UNITS 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
ZCHLOROPHENOL 
1 $DICHLOROBENZENE 
1 &DICHLOROBENZENE 
1 ,ZDICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBlS(l-CHLOROPROPANE) 
CMETHYLPHENOL 
N-NITROSO-DI-N-PROPYIAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
ZNITROPHENOL 
2,CDIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2&TRICHLOROBENZENE 
NAPHTHALENE 
QCHLOROANILINE 
HEXACHLOROBUTADIENE 
QCHLOR03METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,CDINITROPHENOL 

11/09/95/65DSVOA.WK4 

65DWOI -04D 
0411 o/95 

7-9’ 
UGIKG 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 UJ 
370 u 
890 U 
370 u 
890 U 
370 u 
370 u 
370 u 
890 U 
370 u 
890 U 

65-MWOIA-OI D 
05/08/95 

NA 
UGlL 

IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
25 U 
10 u 
25 U 
IO u 
IO u 
10 u 
25 U 
10 u 
25 UJ 

65-MW06A-OOD 
04/08/95 

O-l ’ 
UGIKG 

380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
360 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 UJ 
380 U 
930 u 
380 U 
930 u 
380 u 
380 U 
380 U 
930 u 
380 U 
930 u 

1 

65-SB07-00D 
04iO0l95 

O-l ’ 
UG/KG 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 

65-SBI I-04D 
04/08/95 

7-9’ 
UGIKG 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 UJ 
390 u 
950 u 
390 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
950 u 

65-SD04-06D 
05/16/95 

o-6” 
UGIKG 

9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
91w u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 

22000 u 
9100 u 

22000 u 
9100 u 
9100 u 
9100 u 

22000 u 
9100 u 

22000 u 



FIELD DUPLICATE SUMMARY 
SITE 66 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

SEMIVOLATILE ORGANICS 

LOCATION 
DATE COLLECTED 
DEPTH 
UNITS 

4NITROPHENOL 
DIBENZOFURAN 
2,QDINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYLPHENYL ETHER 
FLUORENE 
CNITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
CBROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUNL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS&ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3XD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

‘Xi-DWOI-04D 
04/I o/95 

7-9 
UGIKG 

890 U 
370 u 
370 u 
370 u 
370 u 
370 u 
890 U 
890 u 
370 u 
370 u 
370 u 
890 U 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
130 J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

65MWOl A-01 D 
05/08/95 

NA 
UGlL 

25 U 
IO u 
IO u 
IO u 
IO u 
IO u 
25 u 
25 U 
IO u 
IO u 
IO u 
25 u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 

65-MW06A-OOD 
04/08/95 

O-l I 
UGlKG 

930 u 
380 U 
380 U 
380 U 
380 U 
380 U 
930 u 
930 u 
380 U 
380 U 
380 U 
930 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 u 
380 U 

65-SB07-OOD 
04/08/95 

O-l ’ 
UG/KG 

900 u 
370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
120 J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

65-SBI 1-04D 
04/08/95 

7-9 
UGIKG 

950 u 
390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
300 J 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

65-SD04-06D 
05/I 6195 

o-6” 
UGIKG 

22000 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 

22000 u 
22000 u 

9100 u 
9100 u 
9100 u 

22000 u 
9100 u 
9100 u 
9100 UJ 
2400 J 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 
9100 u 

1 l/09/95/65’ ‘j A.WK4 
7 



LOCATION 
DATE COLLECTED 
DEPTH 
UNITS 

PHENOL 
BIS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1 ,QDICHLOROBENZENE 
1 ,P-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBlS(l-CHLOROPROPANE) 
QMETHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4DIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2/&DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4CHLOR03METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,&TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2+DINITROPHENOL 

FIELD DUPLICATE SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

SEMIVOLATILE ORGANICS 

65SWO4-01 D 
OS/l 5195 

NA 
UGIL 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
IO u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 

11/09/95/65DSVOA.WK4 



FIELD DUPLICATE SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-6312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

SEMIVOLATILE ORGANICS 

LOCATION 65SWO4-01 D 
DATE COLLECTED 05/15/95 
DEPTH NA 
UNITS UGlL 

CNITROPHENOL 
DIBENZOFURAN 
Z/I-DINITROTOLUENE 
DIETHYL PHTHALATE 
4CHLOROPHENYLPHENYL ETHER 
FLUORENE 
QNITROANILINE 
4,6-DINITRO-ZMETHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BU-I-YL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2$CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

25 u 
IO u 
IO u 
IO u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
7J 

10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 



LOCATION 
DATE COLLECTED 
DEPTH 
UNITS 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
ENDOSULFAN II 
4/I’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-I 254 
PCB-I 260 

65-DWOI -04D 
04/I o/95 

7-9’ 
UGlKG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 UJ 
3.7 u 
3.7 u 
I9 u 

3.7 u 
3.7 u 
1.9 u 
1.9 u 
190 u 
37 u 
75 u 
37 u 
37 u 
37 u 
37 u 
37 u 

11/09/95/65DPEST.WK4 

FIELD DUPLICATE SUMMARY 
SITE 66 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-6312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

PESTlClDklPCBs 

65-MWOl A-01 D 
05/08/95 

NA 
UG/L 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

65-MW06A-OOD 
04/08/95 

O-l ’ 
UGIKG 

2u 
2u 
2u 
2u 
2u 
2u 
2u 
2u 

3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 UJ 
3.8 U 
3.6 u 
20 u 
3.8 U 
3.8 U 

2u 
2u 

200 u 
38 U 
78 U 
38 U 
38 U 
38 U 
38 U 
38 U 

65.SB07-OOD 
04/08/95 

O-l’ 
UGlKG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.8 U 
36 J 
3.8 U 
3.6 u 
3.8 UJ 
3.8 U 
29 u 
19 u 

3.8 U 
3.8 U 
1.9 u 
1.9 u 
190 u 
38 U 
76 U 
38 U 
38 U 
38 U 
38 U 
38 U 

65-SB07-OODR 
04108195 

O-l ’ 
UGIKG 

4.3 R 
4.3 R 
4.3 R 
4.3 R 
4.3 R 
4.3 R 
4.3 R 
4.3 R 
8.4 R 
77 D 
8.4 R 
8.4 R 
8.4 R 
8.4 R 
53 R 
43R 
8.4 R 
8.4 R 
4.3 R 
4.3 R 
430 R 

84 R 
170 R 
84 R 
84 R 
84 R 
84 R 
64 R 



LOCATION 
DATE COLLECTED 
DEPTH 
UNITS 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

65SBI 1-04D 
04/08/95 

7-9’ 
UG/KG 

2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 

3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
20 UJ 
3.9 UJ 
3.9 UJ 

2 UJ 
2 UJ 

200 UJ 
39 UJ 
79 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 

FIELD DUPLICATE SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

PESTlClDElPCBs 

65SD04-06D 
OS/l 6195 

O-6” 
UGIKG 

9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
18 U 
32 J 
18 U 
18 U 

120 J 
18 U 
18 U 
91 u 
18 U 
18 U 

9.1 u 
9.1 u 

910 u 
180 U 
360 U 
180 U 
180 U 
180 U 
180 U 
180 U 

65-SWO4-01 D 
05/l 5195 

NA 
UGIL 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

11/09/95/65’ - ‘ST.WK4 
1 



LOCATION 
DATE COLLECTED 
DEPTH 
UNITS 

ANALYTES 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

65-DWOI -04D 
04/I 0195 

7-9 
MGIKG 

8520 
11.4 u 
2.3 U 

14.4 
0.23 U 

1.1 u 
371 
10.5 
4.6 UJ 
4.2 

2960 J 
18.3 J 
296 

15 J 
0.11 u 
4.6 U 
228 U 
1.1 u 
1.1 u 

46.2 
2.3 U 

15.4 
32 J 

FIELD DUPLICATE SUMMARY 
SITE 66 -ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TAL METALS 

65-MWOIA-01 D 
05/08/95 

NA 
UGIL 

40U 
50 u 
10 u 

57.6 
IU 
5u 

152000 
10 
20 u 
IO u 

261 
3u 

17000 
181 
0.2 u 
20 u 

5610 
5u 
5u 

11300 
IO u 
IO u 

10.7 

65-MW06A-OOD 65-SB07-OOD 
04/08/95 04/08/95 

O-l’ O-l ’ 
MGIKG MG/KG 

1760 
11.9 u 
2.4 U 
4.9 

0.24 U 
1.2 u 

286 
3.5 
4.8 UJ 
7.2 

2090 J 
11.6 J 
56.9 

8.2 J 
0.12 u 

4.8 U 
238 U 
1.2 u 
1.2 u 

47.6 U 
2.4 U 
2.4 U 
68 J 

1230 
11.4 u 
2.3 U 
5.2 

0.23 U 
1.1 u 

120 
2.3 U 
4.6 UJ 
4.1 

707 J 
6.8 J 

45.1 
5.6 J 

0.11 u 
4.6 U 
229 u 
1.1 u 
1.1 u 

45.8 U 
2.3 U 
2.3 U 
7.6 J 

65-SBI I-040 
04/08/95 

7-9 
MGIKG 

9310 
12 u 

2.4 U 
15.2 
0.24 U 

1.2 u 
554 
10.5 
4.8 UJ 
2.4 U 

2130 J 
3.5 J 

408 
4.6 J 

0.12 u 
4.8 U 
375 
1.2 u 
1.2 u 

48.1 u 
2.4 U 
7.5 
6.9 J 

65-SD04-06D 
05/I 6195 

o-6” 
MG/KG 

60500 J 
55.2 UJ 

11 u 
170 
1.1 u 
5.5 u 

7290 
73.6 J 
37.7 
159 J 

23200 J 
276 J 

1910 
215 J 

0.55 u 
22.1 u 
2140 

5.5 u 
5.5 u 
257 

11 u 
66.9 
420 J 

11/09/95/65DIN.WK4 



LOCATION 65-SW0401 D 
DATE COLLECTED 05/I 5195 
DEPTH NA 
UNITS UGIL 

ANALYTES 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

22600 
50 u 
10 u 

63.9 
IU 
5U 

12600 
25.8 

20 u 
54 

7830 
50.5 
2030 
91.2 

0.2 u 
20 u 

2890 
5u 
5u 

3430 
10 u 

25.8 
128 

FIELD DUPLICATE SUMMARY 
SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

ThL METALS 

11/09/95/6F- ’ WK4 
1 



LOCATION 
DATE COLLECTED 
DEPTH 

ANALYTES (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER. 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

11/09/95/65DFIN.WK4 

FIELD DUPLICATE SUMMARY 
FILTERED GROUNDWATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

5-MWOI AF-01 D 
05/08/95 

NA 

40U 
50 u 
IO u 

62.8 
IU 
5U 

167000 
10.4 

20 u 
10 u 

202 
3u 

18700 
198 
0.2 u 
20 u 

8840 
5U 
5u 

12300 
10 u 
10 u 

5.1 u 





) -1 

LOCATION 
DATE COLLECTED 

VOIATILES (ug/L) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
ZBUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,P-DICHLOROPROPANE 
CIS-1,SDICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
ZHEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

65TB-01 
04/I o/95 

10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 

FREQUENCY OF DETECTION SUMMARY 
QA/QC SAMPLES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

66-TB-02 65TB-03 
04111 I95 05/I 6195 

IO u 
10 u 
10 u 
10 u 
IJ 
6J 

10 u 
10 u 
10 u 
10 u 
10 u 
2J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
4J 

10 u 
IO u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
1J 
3J 

10 u 
2J 

IO u 
10 u 
10 u 

IJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2J 

10 u 
10 u 
IO u 
10 u 

65TRIP.WK4 10123195 



LOCATION 
DATE COLLECTED 

VOLATILES (ug/L) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I -DICHLOROETHENE 
1 ,I -DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,ZDICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1 &DICHLOROPROPENE 
BROMOFORM 
4METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

MINIMUM 
NONDETECTED 

IO u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
QAKlC SAMPLES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 

IJ 
3J 

ND 
2J 

ND 
ND 
ND 

IJ 
ND 
ND 
ND 
ND 
ND 
ND 

2J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2J 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 

IJ 
8J 

ND 
2J 

ND 
ND 
ND 

2J 
ND 
ND 
ND 
ND 
ND 
ND 

2J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4J 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

65TB-03 
65-TB-02 

65-TB-03 

65TB-02 

65TB-03 

65-TB-02 

FREQUENCY 
OF 

DETECTION 

o/3 
o/3 
013 
o/3 
2l3 
2i3 
013 
II3 
o/3 
o/3 
o/3 
2/3 
o/3 
013 
o/3 
013 
o/3 
013 
II3 
013 
Ol3 
o/3 
o/3 
o/3 
013 
013 
013 
o/3 
2l3 
o/3 
o/3 
013 
013 

65TRIP.WV. ‘3123195 

! 



LOCATION 
DATE COLLECTED 

VOLATILES (ugll) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
I ,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
P-BUTANONE 
I ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,ZDICHLOROPROPANE 
CIS-I ,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-Z-PENTANONE 
ZHEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

65RB-OI 
04/08/95 

IO u 
IO u 
IO u 
IO u 

IJ 
35 
IO u 
10 u 
10 u 
IO u 
IO u 

IJ 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
WQC SAMPLES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65-RB-03 
04/I 0195 

IO u 
IO u 
IO u 
IO u 

1 J 
93 
IO u 
10 u 
IO u 
IO u 
IO u 

IJ 
7J 

IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 

65-RB-23 
05/I 6195 

10 u 
10 u 
10 u 
10 u 
IO u 
44 
10 u 
IO u 
IO u 
IO u 
IO u 

IJ 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 

65RBVOA.WK4 10/23/95 



LOCATION 
DATE COLLECTED 

VOLATILES (ugll) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I -DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1 ,ZDICHLOROETHANE 
2-BUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,ZDICHLOROPROPANE 
CIS-1 &DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,1,2-TRICHLOROETHANE 
BENZENE 
TRANS.-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
ZHEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

MINIMUM 
NONDETECTED 

IO u 
10 u 
10 u 
10 u 
10 u 
NA 
10 u 
10 u 
10 u 
10 u 
10 u 
NA 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
QA/QC SAMPLES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORiANlCS 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
NA 
10 u 
10 u 
10 u 
10 u 
10 u 
NA 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 

IJ 
35 
ND 
ND 
ND 
ND 
ND 

IJ 
7J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 

IJ 
93 
ND 
ND 
ND 
ND 
ND 

IJ 
7J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

65-RB-03 
65RB-03 

65RB-23 
65RB-03 

FREQUENCY 
OF 

DETECTION 

65RBVOA.” ‘? 10123195 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ug/L) 
PHENOL 
BlS(2-CHLOROETHYL)ETHER 
ZCHLOROPHENOL 
1,3-DICHLOROBENZENE 
l+DICHLOROBENZENE 
1,ZDICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBlS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,QDIMETHYLPHENOL 
BIS(2-CHLOROETHOXQMETHANE 
2,401CHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
(ICHLOROANILINE 
HEX‘ICHLOROBUTADIENE 
4XHLOR03METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4&TRICHLOROPHENOL 
2,4,5TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2&DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 

65RBSV.WK4 10123195 

65-RB-01 
04/08/95 

10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
25 U 
10 u 

FREQUENCY OF DETECTION SUMMARY 
CWQC SAMPLES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65RB-03 
04/I o/95 

IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
25 U 
10 u 

65-RB-23 
05/16/95 

10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 R 
10 u 
25 U 
IO u 
25 U 
IO u 
10 u 
10 u 
25 U 
IO u 
25 R 
25 U 
10 u 

1 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ug/L) cont. 
2+DINITROTOLUENE 
DIETHVL PHTHALATE 
4CHLOROPHENYLPHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUNL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCNL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3XD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

65RB-01 
04/08/95 

10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
QAIQC SAMPLES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORCiANlCS 

65-RB-03 
04/l o/95 

10 u 
10 u 
10 u 
IO u 
25 U 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 

65-RB-23 
05/16/95 

10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

65RBSV.W”. “v/23/95 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (us/L) 
PHENOL 
BlS(Z-CHLOROETHYL)ETHER 
ZCHLOROPHENOL 
1,3-DICHLOROBENZENE 
I&DICHLOROBENZENE 
1 ,ZDICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
BNITROPHENOL 
2,CDIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2,QDICHLOROPHENOL 
1,2+TRICHLOROBENZENE 
NAPHTHALENE 
CCHLOROANILINE 
HEXACHLOROBUTADIENE 
4CHLOR03METHYLPHENOL 
2-METHYLNAPHTHALENE 
HU(ACHLOROCYCLOPENTADlENE 
2,4&TRICHLOROPHENOL 
2,4,5TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
ZNITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 

65RBSV.WK4 10/23/95 

MINIMUM 
NONDETECTED 

10 u 
10 u 
IO u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
IO u 
25 U 
10 u 
25 u 
25 U 
10 u 

FREQUENCY OF DETECTION SUMMARY 
QAKX SAMPLES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
IO u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

3 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

Ol3 
o/3 
013 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
o/3 
o/3 
o/3 
013 
o/3 
013 
o/2 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
o/2 
o/3 
o/3 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ugll) cont. 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
(FCHLOROPHENYLPHENYL ETHER 
FLUORENE 
QNITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANJHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BU-I-YL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

MINIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
CWQC SAMPLES 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
IO u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 U 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

013 
013 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
o/3 
013 
013 
o/3 
o/3 
013 
o/3 
o/3 
013 
o/3 
o/3 

65RBSV.WV ’ ‘q/23/95 



LOCATION 
DATE COLLECTED 

PESTlClDElPCB (ug/L) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4/V-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4+DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1246 
PCB-1254 
PCB-1260 

65-RB-01 
04lO6l95 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 UJ 
0.1 u 

0.24 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5U 
IU 
2u 
iU 
IU 
IU 
1U 
IU 

FREQUENCY OF DETECTION SUMMARY 
QAIQC SAMPLES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

65-RB-03 65-RB-23 
0411 o/95 05/l 6195 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 UJ 
0.1 u 
0.3 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5U 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 UJ 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5U 
IU 
2u 
1u 
IU 
IU 
IU 
IU 

65RBPST.WK4 IO/23195 



LOCATION 
DATE COLLECTED 

PESTICIDEIPCB (ug/L) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXlDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-I 246 
PCB-1254 
PCB-1260 

MINIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 UJ 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
1U 
2u 
IU 
1u 
IU 
IU 
IU 

FREQUENCY OF DETECTION SUMMARY 
QA/QC SAMPLES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 UJ 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

SU 
IU 
2u 
1lJ 
IU 
IU 
1U 
IU 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.24 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.3 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

013 
o/3 
o/3 
o/3 
o/3 
013 
o/3 

o/3 
o/3 
013 
013 
013 
013 
013 

65-RB-03 2l3 
013 
Ol3 
o/3 
o/3 

o/3 
013 
013 
013 
o/3 
o/3 

013 
013 
013 

65RBPST.V’ ’ ‘10123195 
! 



LOCATION 
DATE COLLECTED 

ANALYTES (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

65RB-01 
04lO8l95 

40U 
50 u 
IO u 

2.5 
1u 
5U 

98.8 
10 u 
20 UJ 
IO u 
IO u 
3u 

50 u 
2u 

0.2 u 
20 u 

1000 u 
5u 
5u 

200 u 
IO u 
10 u 

13.8 

FREQUENCY OF DETECTION SUMMARY 
QAlQC SAMPLES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

65-RB-03 65-RB-23 
04/10/95 OS/l 6195 

40U 
50 u 
10 u 

2.5 
1U 
5u 

110 
10 u 
20 UJ 
IO u 
10 u 
3u 

50 u 
2u 

0.2 u 
20 u 

1000 u 
5u 
5u 

200 u 
10 u 
IO u 
13 

65.2 
50 u 
10 u 
2u 
1lJ 
5u 

598 
IO u 
20 u 
IO u 

58.9 U 
3u 

120 
2u 

0.2 u 
20 u 

1000 u 
5u 
5U 

290 
10 u 
10 u 

11.7 u 

65RBINO.WK4 10123195 



LOCATION 
DATE COLLECTED 

ANALYTES (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MINIMUM 
NONDETECTED 

4OU 
50 u 
10 u 
2u 
IU 
5U 

NA 
10 u 
20 UJ 
10 u 
10 u 
3u 

50 u 
2u 

0.2 u 
20 u 

1000 u 
5U 
5u 

200 u 
10 u 
10 u 

11.7 u 

FREQUENCY OF DETECTION SUMMARY 
WQC SAMPLES 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

MAXIMUM 
NONDETECTED 

40U 
50 u 
10 u 
2u 
IU 
5u 

NA 
10 u 
20 UJ 
10 u 

58.9 U 
3u 

50 u 
2u 

0.2 u 
20 u 

1000 u 
5u 
5u 

200 u 
10 u 
10 u 

11.7 u 

MINIMUM 
DETECTED 

65.2 
ND 
ND 
2.5 
ND 
ND 

98.8 
ND 
ND 
ND 
ND 
ND 

120 
ND 
ND 
ND 
ND 
ND 
ND 

290 
ND 
ND 
13 

MAXIMUM 
DETECTED 

65.2 
ND 
ND 
2.5 
ND 
ND 

598 
ND 
ND 
ND 
ND 
ND 

120 
ND 
ND 
ND 
ND 
ND 
ND 

290 
ND 
ND 

13.8 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

65-RB-23 II3 
013 
o/3 

65-RB-03 2/3 
o/3 
o/3 

65-RB-23 313 
o/3 

65-RB-23 

65-RB-23 

65-RB-01 

013 
013 
o/3 
o/3 
Ii3 
013 
o/3 
o/3 
o/3 
013 
o/3 
II3 
o/3 
013 
2l3 

85RBIN0.W’” 10123195 
) 



LOCATION 
DATE COLLECTED 

VOLATILES (uglL) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1 ,BDICHLOROETHENE 
CHLOROFORM 
1 ,ZDICHLOROETHANE 
ZBUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,ZDICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3DICHLOROPROPENE 
BROMOFORM 
4-METHYL-ZPENTANONE 
ZHEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

73-FB-01 
04/20/95 

10 u 
10 u 
10 u 
10 u 
IO u 
12 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 

FREQUENCY OF DETECTION SUMMARY 
QAQC SAMPLES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

73-FB-02 
04/20/95 

10 u 
10 u 
10 u 
10 u 
16 
56 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

73-FB-03 
04l2Ol95 

10 u 
10 u 
10 u 
10 u 
10 u 
7J 

10 u 
10 u 
10 u 
10 u 
30 
10 u 
10 u 
10 u 
10 u 
18 
10 u 
10 u 
10 u 
6J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 

lOl23i95 FBV.WK4 



LOCATION 
DATE COLLECTED 

VOLATILES (us/L) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1 ,ZDICHLOROETHENE 
CHLOROFORM 
1 ,ZDICHLOROETHANE 
2-BUTANONE 
1 ,I ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-I,%DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1 &DICHLOROPROPENE 
BROMOFORM 
4METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

MINIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
NA 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
CWQC SAMPLES 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT00312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
NA 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
16 
7J 

ND 
ND 
ND 
ND 
30 
ND 
ND 
ND 
ND 
18 
ND 
ND 
ND 

6J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
16 
56 
ND 
ND 
ND 
ND 
30 
ND 
ND 
ND 
ND 
18 
ND 
ND 
ND 

6J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

73-FB-02 
73-FB-02 

73-FB-03 

73-FB-03 

73-FB-03 

FREQUENCY 
OF 

DETECTION 

013 
013 
013 
013 
II3 
313 
013 
013 
013 
o/3 
II3 
o/3 
o/3 
o/3 
o/3 
II3 
o/3 
013 
o/3 

II3 
o/3 
013 
013 
o/3 
o/3 
013 
013 
013 
013 
o/3 
o/3 

o/3 
013 

1 O/23/95 F” . ‘NK4 
! 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ugll) 
PHENOL 
BIS(Z-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
I ,CDICHLOROBENZENE 
1 ,ZDICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBlS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,CDIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2&DICHLOROPHENOL 
1,2+TRICHLOROBENZENE 
NAPHTHALENE 
(ICHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4$TRICHLOROPHENOL 
ZCHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2&DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,CDINITROPHENOL 
4-NITROPHENOL 

lOl23lQ5 FBSV.WK4 

73-FB-01 
04/20/95 

10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
25 u 
10 u 

25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
25 U 

FREQUENCY OF DETECTION SUMMARY 
QA/QC SAMPLES 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

73-FB-02 
04l20195 

10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
25 U 
10 u 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
25 U 

73-FB-03 
04l2Ol95 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
25 U 

1 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ug/L) cont. 
DIBENZOFURAN 
2&DINITROTOLUENE 
DIETHYL PHTHALATE 
4CHLOROPHENYLPHENYL ETHER 
FLUORENE 
CNITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
CBROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUNL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCNL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

73-FB-01 
04/20/95 

10 u 
10 u 
IO u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 

IJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2J 

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

FREQUENCY OF DETECTION SUMMARY 
QAlQC SAMPLES 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

73-FB-02 
04/20/95 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 

73-FB-03 
04l20195 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10123195 F’ ‘)WK4 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ugll) 
PHENOL 
BIS(Z-CHLOROETHYL)ETHER 
Z-CHLOROPHENOL 
1 ,SDICHLOROBENZENE 
1 ,CDICHLOROBENZENE 
I,%DICHLOROBENZENE 
ZMETHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
QMETHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
ZNITROPHENOL 
2&DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,QDICHLOROPHENOL 
1,2&TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO3-METHYLPHENOL 
ZMETHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,CDINITROPHENOL 
CNITROPHENOL 

1 1 O/23/95 FBSV.WK4 

MINIMUM 
NONDETECTED 

IO u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
25 U 

FREQUENCY OF DETECTION SUMMARY 
QAIQC SAMPLES 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
25 U 
10 u 
25 U 
10 u 
IO u 
10 u 
25 u 
IO u 
25 U 
25 U 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

3 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

o/3 
013 
013 
013 
013 
o/3 
013 
o/3 
013 
013 
013 
013 
o/3 
013 
o/3 
o/3 
Ol3 
Ol3 
013 
o/3 
o/3 
013 
o/3 
o/3 
o/3 
o/3 
013. 
013 
o/3 
o/3 
o/3 
o/3 
o/3 
013 
Ol3 



LOCATION 
DATE COLLECTED 

SEMIVOLATILES (ug/L) cont. 
DIBENZOFURAN 
2+DINITROTOLUENE 
DIETHYL PHTHALATE 
QCHLOROPHENYLPHENYL ETHER 
FLUORENE 
QNITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3XD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

MINIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
GA/W SAMPLES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE. NORTH CAROLINA 
TCL ORCiANlCS 

MAXIMUM 
NONDETECTED 

IO u 
10 u 
IO u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1J 
ND 
ND 
ND 
ND 
ND 
ND 

2J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

IJ 
ND 
ND 
ND 
ND 
ND 
ND 

25 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

o/3 
013 
o/3 
o/3 
o/3 

013 
o/3 
o/3 
o/3 

013 
o/3 
013 
o/3 
o/3 

73-FB-01 113 
013 
013 
013 
013 
013 
013 

73-FB-OI II3 
013 
013 
013 

o/3 
o/3 

013 
013 

lOl23l95 F’ -’ !hvU4 



LOCATION 
DATE COLLECTED 

PESTlClDElPCBS (ug/L) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-I 242 
PCB-I 246 
PCB-1254 
PCB-1260 

73-FB-01 
0412Ol95 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
1lJ 
IU 
IU 
1U 
lU 

FREQUENCY OF DETECTION SUMMARY 
QAIQC SAMPLES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT00312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

73-FB-02 73-FB-03 
0412Ol95 04/20/95 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
1u 
IU 
IU 
IU 
IU 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
1u 

10123195 FBP.WK4 



LOCATION 
DATE COLLECTED 

PESTlClDElPCBS (ugll) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,$-DDE 
ENDRIN 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1246 
PCB-1254 
PCB-1260 

MINIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 

0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
1u 
1U 

FREQUENCY OF DETECTION SUMMARY 
WQC SAMPLES 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

MAXIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
1u 
IU 
IU 
IU 
IU 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

013 
013 

013 
Ol3 

o/3 
013 

013 
013 
013 
013 
o/3 
013 
013 
013 
013 
013 
013 
o/3 
013 
013 
o/3 
o/3 
013 
o/3 

013 
013 

10123195 F’ ‘(vK4 
1 



LOCATION 
DATE COLLECTED 

ANALYTES @g/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

73-FB-OI 
04/20/95 

73.6 
50 u 
IO u 

2.7 
1u 
5U 

136 
10 u 
20 u 

16.1 
20.4 

3u 
50 u 

2u 
0.2 u 
20 u 

1000 u 
5u 
5u 

200 u 
10 u 
10 u 

20.3 

FREQUENCY OF DETECTION SUMMARY 
QAIQC SAMPLES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

73-FB-02 73-FB-03 
04l2Ol95 04l20195 

4OU 
50 u 
10 u 

2.1 
IU 
5u 

102 
10 u 
20 u 
10 u 

73.1 
3u 

69.1 
2u 

0.2 u 
20 u 

2410 
5u 
5U 

246 
10 u 
10 u 

13.4 

40U 
50 u 
10 u 
3 
1u 
5U 

21400 
10 u 
20 u 
10 u 

13.6 
6.2 

855 
2u 

0.2 u 
20 u 

1020 
5u 
5u 

60700 
10 u 
10 u 
28 

1 O/23/95 FBM.WK4 1 



LOCATION 
DATE COLLECTED 

ANALYTES (us/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MINIMUM 
NONDETECTED 

40U 
50 u 
10 u 
NA 

IU 
5u 

NA 
10 u 
20 u 
10 u 
NA 

3u 
50 u 

2u 
0.2 u 
20 u 

1000 u 
5U 
5u 

200 u 
10 u 
10 u 
NA 

FREQUENCY OF DETECTION SUMMARY 
QAIQC SAMPLES 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

MAXIMUM 
NONDETECTED 

40U 
50 u 
IO u 
NA 

IU 
5U 

NA 
10 u 
20 u 
10 u 
NA 

3u 
50 u 

2u 
0.2 u 
20 u 

1000 u 
5U 
5u 

200 u 
10 u 
IO u 
NA 

MINIMUM 
DETECTED 

73.6 
ND 
ND 
2.1 
ND 
ND 

102 
ND 
ND 

16.1 
13.6 

6.2 
69.1 

ND 
ND 
ND 

1020 
ND 
ND 

246 
ND 
ND 

13.4 

MAXIMUM 
DETECTED 

73.6 
ND 
ND 

3 
ND 
ND 

21400 
ND 
ND 

16.1 
73.1 

6.2 
855 
ND 
ND 
ND 

2410 
ND 
ND 

60700 
ND 
ND 
28 

LOCATION OF 
MAXIMUM 

DETECTED 

73-FB-01 

73-FB-03 

73-F0-03 

73-FB-01 
73-FB-02 
73-FB-03 
73-FB-03 

73-FB-02 

73-FB-03 

73-FB-03 

FREQUENCY 
OF 

DETECTION 

II3 
013 
o/3 
313 , 
o/3 
o/3 
313 
o/3 
013 
II3 
313 
II3 
2l3 
o/3 
o/3 
013 
2!3 
013 
o/3 
2l3 
o/3 
o/3 
313 

IO/23195 F’ 
Y 

K4 





APPENDIX R.1 
SURFACE SOIL ORGANICS 



LOCATION NORMAL NORMAL 
DATE COLLECTED ARITHMETIC STANDARD 
DEPTH MEAN DEVIATION 

VOLATILES (uglkg) 
METHYLENE CHLORIDE 
ACETONE 
TRICHLOROETHENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
SEMIVOLATILES (uglkg) 
ACENAPHTHENE 
2,CDINITROPHENOL 
DIBENZOFURAN 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,S,J-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 
PESTICIDE/PCBS (uglkg) 

HEPTACHLOR EPOXIDE 
4&DDE 
ENDOSULFAN II 
4,4’-DDD 
4,4’-DDT 
PCB-1260 

11/09/95 65SSOHS.WK4 1 

4.85 1.85 5.76 1.46 0.59 7.51 
6.15 1.21 6.75 1.80 0.16 6.70 
5.35 1.34 6.01 1.61 0.49 7.55 
4.85 1.85 5.76 1.46 0.59 7.51 
5.31 1.32 5.96 1.60 0.48 7.48 
5.42 0.79 5.81 1.68 0.18 5.99 

183.85 19.27 193.37 5.21 0.12 195.66 
431.92 88.31 475.57 6.03 0.31 525.39 
178.31 37.64 196.91 5.15 0.33 219.77 
181.54 26.64 194.71 5.19 0.18 200.73 
220.62 197.56 318.26 5.19 0.61 330.06 
188.46 10.49 193.64 5.24 0.05 193.81 
187.69 10.73 192.99 5.23 0.06 193.14 
208.46 58.79 237.52 5.31 0.22 235.01 
234.23 180.09 323.24 5.33 0.44 295.38 
241.15 184.64 332.41 ’ 5.36 0.43 304.11 
197.77 100.84 247.61 5.20 0.42 255.60 
194.23 91.28 239.35 5.19 0.42 252.01 
100.08 55.55 127.53 4.48 0.52 140.37 
186.15 63.75 217.66 5.17 0.34 228.46 
206.54 93.48 252.74 5.27 0.32 246.30 
196.54 66.31 229.31 5.24 0.29 230.48 
188.69 46.46 211.66 5.21 0.27 219.61 
173.08 40.85 193.27 5.10 0.40 223.95 
182.69 39.19 202.06 5.18 0.29 217.36 

1.07 0.38 1.25 0.03 0.25 1.22 
25.08 33.23 41.50 1.99 1.73 280.72 

2.19 0.74 2.56 0.74 0.27 2.54 
12.53 16.85 20.86 1.75 1.29 54.52 
13.36 20.07 23.30 1.63 1.38 60.59 
21.27 9.30 25.86 3.01 0.29 24.72 

STATISTICAL SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJUENE, NORTH CAROLINA 

TCL ORGANICS 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 



APPENDIX R.2 
SURFACE SOIL METALS 



LOCATION 
DATE-STAMP 
DEPTH 
MOISTURE 

ALUMINUM 2445.31 1487.21 3180.34 7.61 0.68 4022.67 
BARIUM 11.75 8.76 16.08 2.26 0.66 18.66 
CALCIUM 633.02 880.48 1068.19 5.95 0.98 1384.31 
CHROMIUM 4.00 2.27 5.12 1.21 0.65 6.48 
COPPER 15.32 20.20 25.30 1.79 1.50 119.72 
IRON 3031.77 4435.91 5224.17 7.41 1.03 7567.30 
LEAD 38.90 55.65 66.49 2.71 1.46 217.05 
MAGNESIUM 81.73 53.60 108.22 4.21 0.64 129.09 
MANGANESE 35.69 51.07 60.93 2.80 1.22 111.48 
NICKEL 2.76 1.09 3.30 0.96 0.31 3.28 
POTASSIUM 125.12 37.42 143.61 4.80 0.22 140.80 
SODIUM 27.90 11.61 33.64 3.27 0.32 33.43 
THALLIUM 1.24 0.32 1.40 0.19 0.20 1.38 
VANADIUM 3.92 3.09 5.44 1.09 0.79 7.21 
ZINC 63.57 108.61 117.24 3.03 1.52 439.65 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

STATISTICAL SUMMARY 
SURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT0-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

1 l/09/95 65SSIHS.WK4 1 



APPENDIX R.3 
SUBSURF’ACE SOIL ORGANICS 



LOCATION NORMAL NORMAL 
DATE COLLECTED ARITHMETIC STANDARD 
DEPTH MEAN DEVIATION 

VOLATILES (uglkg) 
ACETONE 
CARBON DISULFIDE 
2-BUTANONE 
TRICHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
SEMIVOLATILES (uglkg) 
NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUl-YL PHTHALATE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 

CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,P,S-CD)PYRENE 
BENZO(G,H,I)PERYLENE 
PESTlClDElPCBS (uglkg) 
ENDOSULFAN I 
4&-DDE 
4,4’-DDD 
4,4’-DDT 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 

11/13/95 65SBTPV.WK4 1 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

57.61 97.34 96.33 3.09 1.33 165.26 
5.66 1 .oo 6.06 1.71 0.26 6.40 
6.74 5.49 8.92 1.77 0.47 8.20 
5.58 0.95 5.96 1.70 0.25 6.29 
5.58 1.20 6.06 1.67 0.41 7.05 
4.89 1.89 5.65 1.46 0.61 7.20 

183.68 34.39 197.37 5.18 0.29 212.08 
183.95 33.36 197.22 5.19 0.27 210.08 
180.05 32.99 193.17 5.17 0.23 200.12 
183.00 37.12 197.77 5.17 0.35 220.57 
165.26 23.18 194.49 5.21 0.14 197.23 
241.05 232.83 333.67 5.33 0.44 280.43 
194.74 27.16 205.54 5.26 0.12 205.06 
185.79 21.43 194.31 5.22 0.13 196.27 
211.32 45.58 229.45 5.33 0.19 229.53 
282.11 392.15 438.11 5.38 0.53 327.62 
253.68 277.95 364.26 5.35 0.46 294.04 
222.63 165.93 288.64 5.29 0.40 261.85 
217.89 142.85 274.72 5.29 0.37 251.81 
121.58 83.57 154.82 4.60 0.64 173.03 
212.42 123.22 261.44 5.28 0.36 246.21 
208.42 102.32 249.13 5.28 0.31 238.09 
209.42 118.13 256.41 5.26 0.39 248.50 
204.74 68.18 231.86 5.29 0.23 224.99 
192.47 51.36 212.91 5.22 0.30 221.03 

1.08 0.49 1.28 0.03 0.27 1.21 
12.75 16.67 19.38 1.66 1.35 40.93 
40.82 83.74 74.13 1.93 1.85 280.81 

7.46 11.10 11.88 1.28 1.10 14.91 
2.29 1.73 2.98 0.72 0.38 2.63 
1.37 1.68 2.03 0.09 0.50 1.58 
1.54 1.58 2.17 0.21 0.57 1.94 

STATISTICAL SUMMARY 
SUBSURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCE, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 



APPENDIX R.4 
SUBSURF’ACE SOIL METALS 



LOCATION 
DATE COLLECTED 
DEPTH 
MOISTURE 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

4282.63 2204.29 5159.51 8.21 0.61 6197.29 
6.20 1.44 6.77‘ 1.81 0.18 6.67 
1.43 0.87 1.70 0.29 0.35 1.67 

14.73 11.94 19.48 2.37 0.85 25.60 
0.66 0.23 0.75 -0.45 0.27 0.74 

495.85 446.01 673.28 5.70 1.15 1356.48 
6.21 4.03 7.82 1.58 0.78 10.41 
3.07 2.12 3.91 1 .Ol 0.39 3.58 

70.57 181.59 142.81 1.73 2.17 1022.74 
4630.63 7201.83 7495.57 7.65 1.28 14060.35 

62.56 130.59 114.51 2.45 1.84 452.54 
159.34 93.88 198.69 4.89 0.67 238.87 
58.82 116.48 105.16 2.62 1.67 278.09 
15.49 55.12 37.41 1.20 1.10 13.72 

158.87 93.63 196.11 4.96 0.43 193.35 
0.63 0.22 0.72 -0.49 0.23 0.70 
0.78 0.83 1.11 -0.43 0.46 0.90 

39.13 32.25 51.96 3.46 0.60 51 A8 
1.33 0.70 1.61 0.22 0.30 1.50 
6.38 6.02 8.78 1.50 0.89 11.45 

121.50 214.71 206.92 3.08 1.99 1319.18 

STATISTICAL SUMMARY 
SUBSURFACE SOIL 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

1 l/09/95 65SBTPLWK4 1 



APPENDIX R.5 
GROUNDWATER ORGANICS 

;-, 



LOCATION 
DATE COLLECTED 

VOLATILES @g/L) 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,2-DICHLOROETHANE 

2-BUTANONE 
SEMIVOLATILES @g/L) 
NAPHTHALENE 
DI-N-BUNL PHTHALATE 
BIS(ZETHYLHEXYL)PHTHALATE 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

2.91 2.02 4.01 0.79 0.81 6.28 
5.55 0.93 6.06 1.70 0.16 6.09 
5.00 0.00 5.00 1.61 0.00 5.00 
2.82 1.40 3.58 0.94 0.43 3.78 
3.91 1.67 4.93 1.17 0.75 8.01 

4.82 0.60 5.15 1.56 0.15 5.29 
4.84 1.12 5.25 1 so 0.32 5.76 
4.00 1.79 4.98 1.23 0.67 7.25 

STATISTICAL SUMMARY 
GROUNDWATER 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 

ARITHMETIC STANDARD 
MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

11 Ii 3195 65GWVOA.WK4 1 



APPENDIX R.6 
GROUNDWATER METALS 



LOCATION 
DATE COLLECTED 

ANALYTES (ug/L) 
ALUMINUM 
BARIUM 
CALCIUM 
CHROMIUM 
COBALT 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
ZINC 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

129.44 138.75 205.24 4.26 1.20 550.36 
41.05 38.60 62.14 3.45 0.73 75.90 

56392.73 47322.85 82247.03 10.39 1.36 466625.67 
5.93 2.06 7.05 1.74 0.28 7.05 

18.53 14.71 26.56 2.71 0.62 29.76 
1269.70 1963.09 2342.21 5.91 1.81 36460.00 

1.67 0.57 1.99 0.48 0.25 1.94 
5544.55 4282.71 7884.36 8.37 0.76 10817.02 

68.63 74.90 109.55 3.41 1.52 878.28 
18.43 18.81 28.70 2.62 0.70 30.20 

3148.18 2153.59 4324.77 7.82 0.76 6312.14 
9381.82 3258.31 11161.96 9.09 0.34 11772.95 

22.76 13.82 30.32 2.99 0.55 34.34 

STATISTICAL SUMMARY 
GROUNDWATER 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

1 l/13/95 65GWINO.WK4 





LOCATION NORMAL NORMAL 
DATE COLLECTED ARITHMETIC STANDARD 
DEPTH MEAN DEVIATION 

VOLATILES (uglkg) 
ACETONE 
CHLOROFORM 
ZBUTANONE 
CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
SEMIVOLATILES (uglkg) 
DI-N-BUl-YL PHTHALATE 
PESTlClDUPCBS @g/kg) 
BETA-BHC 
4,4’-DDE 
4.4’-DDD 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

280.00 116.90 417.54 5.58 0.38 668.43 
32.75 30.98 69.20 3.22 0.78 903.82 
83.25 9.71 94.67 4.42 0.12 100.51 
15.38 2.14 17.89 2.73 0.14 19.21 
12.88 4.63 18.32 2.49 0.47 47.58 
9.38 8.26 19.09 1.98 0.82 458.95 

1285.00 282.08 1616.86 7.14 0.23 1987.62 

4.16 2.78 7.43 1.29 0.56 25.97 
12.18 7.37 20.85 2.33 0.70 170.77 
42.93 42.95 93.45 3.06 1.53 64285790.52 

STATISTICAL SUMMARY 
SEDIMENT 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

1 l/13/95 65SDVOA.WK4 





LOCATION NORMAL NORMAL 
DATE COLLECTED ARITHMETIC STANDARD 
DEPTH MEAN DEVIATION 

ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
BARIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

12846.00 16707.63 32502.52 8.46 1.94 1.35E+l3 
24.79 14.91 42.33 3.09 0.53 138.92 
75.98 42.75 126.27 4.08 0.98 15688.63 

2975.50 2024.90 5357.80 7.61 1.26 7.17E+07 
14.88 19.41 37.71 2.07 1.26 302239.18 
14.33 14.71 31.63 2.34 0.85 805.37 
33.11 45.27 86.37 2.71 1.51 3.67E+07 

4812.25 6639.10 12623.16 7.65 1.54 7.37E+09 
59.81 78.99 152.75 2.96 2.25 7.65E+14 

535.95 472.27 1091.58 5.89 1.11 846361.48 
56.93 46.43 111.54 3.84 0.69 754.50 

615.00 534.09 1243.36 6.19 0.73 13444.80 
144.00 63.68 218.92 4.87 0.57 951.84 

12.75 18.51 34.53 1.85 1.25 42666.91 
95.18 124.81 242.01 3.83 1.47 11164392.69 

FREQUENCY OF DETECTION SUMMARY 
SEDIMENT 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TAL METALS 

I 1 l/13/95 85SDINO.WK4 





VOLATILES (uglkg) 
ACETONE 
PESTlClDElPCBs (uglkg) 
4,4-DDD 

11113l95 65FSV.WK4 

STATISTICAL SUMMARY 
FISH TISSUE - FILLET 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TCL ORGANICS 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL LOG 
NORMAL UPPER 95% LOG LOG UPPER 95% 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
DEVIATION INTERVAL MEAN DEVIATION INTERVAL 

4912.50 2384.80 7718.22 8.40 0.51 26445.71 

5.14 0.38 5.58 1.63 0.07 5.67 



ANALYTES (mglkg) 
ALUMINUM 
BARIUM 
CALCIUM 
COPPER 
MAGNESIUM 
MANGANESE 
MERCURY 
POTASSIUM 
SELENIUM 
SODIUM 
THALLIUM 
ZINC 

STATISTICAL SUMMARY 
FISH TISSUE - FILLET 

SITE 66 - ENGINEER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0312 
. MCB, CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

1.02 0.53 1.64 -0.08 0.52 5.51 
0.08 0.09 0.18 -2.97 0.99 14.15 

861 .oo 829.81 1837.27 6.48 0.80 25241.39 
0.33 0.18 0.54 -1.25 0.67 4.28 

295.00 4.24 299.99 5.69 0.01 300.94 
0.23 0.16 0.41 -1.67 0.68 2.92 
0.16 0.12 0.30 -2.09 0.86 10.13 

3245.00 391.71 3705.64 8.08 0.13 3973.70 
0.17 0.04 0.21 -1.80 0.20 0.23 

659.50 178.46 869.46 6.46 0.28 1139.28 
0.10 0.03 0.13 -2.38 0.35 0.22 
7.63 1.22 9.06 2.02 0.18 10.12 

11 IO9195 6’- tWK4 
I 





VOLATILES (uglkg) 
METHYLENE CHLORIDE 
ACETONE 
2-BUTANONE (MEK) 
TOLUENE 
PESTlClDElPCBs (uglkg) 
4$-DDE 
4,4’-DDD 

STATISTICAL SUMMARY 
FISH TISSUE -WHOLE BODY 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT04312 

MCB, CAMP LEJUENE, NORTH CAROLINA 
TCL ORGANICS 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL LOG 
NORMAL UPPER 95% LOG LOG UPPER 95% 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
DEVIATION INTERVAL MEAN DEVIATION INTERVAL 

15560.00 20505.80 35111.45 8.67 1.67 2.27E+07 
424360.00 619764.77 1015280.54 10.67 3.03 2,14E*17 

15472.00 20584.70 35098.68 8.55 1.83 1.51 E+08 
12040.00 20133.75 31236.72 8.53 1.30 1 .I 9E+06 

6.95 4.50 11.24 1.82 0.50 14.51 
12.34 15.49 27.11 2.08 0.91 113.06 



ANALYTES (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
POTASSIUM 
SELENIUM 
SODIUM 
THALLIUM 
ZINC 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

9.82 8.53 17.96 1.73 1.36 1810.63 
1.12 0.39 1.49 0.05 0.44 2.20 
0.06 0.05 0.11 -2.95 0.59 0.16 
1.65 0.89 2.50 0.34 0.71 7.56 
0.01 0.01 0.02 -4.57 0.57 0.03 

23188.00 12172.29 34793.79 9.93 0.56 60663.04 
2.12 3.64 5.59 -0.29 1.49 447.31 

18.60 8.23 26.45 2.82 0.53 46.68 
0.21 0.20 0.40 -2.16 1.37 38.77 

601.80 213.21 805.08 6.35 0.34 950.10 
3.18 1.54 4.65 1.02 0.64 10.92 
0.06 0.05 0.10 -3.23 0.93 0.60 

2564.00 412.23 2957.04 7.84 0.18 3137.21 
0.28 0.11 0.39 -1.34 0.43 0.54 

1412.40 562.45 1948.67 7.20 0.34 2227.13 
0.11 0.00 0.12 -2.19 0.04 0.12 

24.48 6.16 30.35 3.17 0.29 34.87 

STATISTICAL SUMMARY 
FISH TISSUE -WHOLE BODY 

SITE 66 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TAL METALS 

11113195 65c’“‘M WK4 

1’ 





I LG$ I 2 
MNGE 95% UCL FREIOUENCY I RBC IARARl81 



FREQUENCY BLANK 



I I I I I I I I 



BLANK BACKGROUND H 



. 

i 



CONTAMINANT RANGE 

57" 
tJ-- IJ 

I 

FREQUENCY 

I J 



CONTAMINANT RANGE 95%UCL FREQUENCY BLANK BACKGROUND 
Vi/a+ i&q : fRw I&> : LJ.. . . I _ a. I ,. I\ I 



I 

==E 

I 

I 

> 

I I 



I 
I 

I RANGE 95%UCL FREOUEiNCY BACKGROUND 





Computed by: KTW Checked by: MDB Date: 1 O/95 

EXAMPLE SOIL INGESTION CALCULATIONS 
SITE 65 - ENGINEER AREA DUMP 

CONTRACT TASK ORDER 0312 

Purpose: Estimate intake/risk from ingestion of soil 

Intake (mglkgday) = 
CxCFxEFxEDxIR 

BWxAT 

Where: c = 
CF = 
EF = 
ED = 
IR = 
BW = 
AT, = 
AT,, = 

Contaminant concentration in soil (mg/kg) 
Conversion factor (kg/mg) 
Exposure frequency (days/year) 
Exposure duration (years) 
Ingestion rate (mg/day) 
Body weight (kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 

Risks: 

Carcinogens = Intake (m&gday) x CSF (mgIkgday)-’ 
Noncarcinogens = Intake (mg/kgday)/RfD (mglkgday) 

Example Carcinogen: Benzo(a)pyrene 

Intake (mgfkgday) = 
0.230 mglkg x 100 mglday x 3.50 days&r x 24 yrs x l.OE-6 kglmg 

70 kg x 25,550 days 

= l.lE-07 

Risk = l . lE-07 mglkgeday x 7.3 mg/kgday-’ = 7.9E-07 

Example Noncarcinogen: ThaUium 

Intake (mglkgday) = 
1.38 mglkg x 100 mglday x 350 dayslyr x 24 yrs x l.OE-6 kglmg 

70 kg x 8,760 days 

= 1.9E-06 

Risk = l-9&06 m&-day = 2,4E-02 
KOE-05 mglkgday 

* This example calculation also is applicable for sediment ingestion. 

Re: Site 65 Future Residential Adult 



SURFACE SOIL INGESTION EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTC-0312 
MCS CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL ADULT 

Intake from ingestion of soil is calculated as follows: 

Intake (mg&day) = C * CF * EF * ED * IRAW * ATc or ATnc * DY 

Risk : Intake * CSF or /RID 

WheW: INPUTS 
C = contaminant concentration in soil (mghg) specific 
CF = conversion for kg to mg 1 E-06 
EF = adub e~osure frequency (dayj/yr) 350 
ED = aduX exposure dwation (yr) 24 
IR = adult sol1 ingestion rate (mgday) 100 
SW = aduk body weight (kg) 70 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging time for noncarcinogen (yr) 24 
DY = days per year (dayslyear) 365 
CSF = cancer slope factor (mg&J-day)-1 specific 
RfD = reference dose (m&-day) SPICIRC 



SURFACE SOIL INGESTION EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

Intake from ingestion of soil Is calculated as follows: 

intake (mg/kg-day) = C * CF * EF *ED * IR/SW’ ATc or ATnc * DY 

Risk = Intake * CSF or /RfD 

Where: 
C = contaminant concentration In soil (mglkg) 
CF = conversion for kg to mg 
EF = child exposure frequency (days/yr) 
ED = child exoosure duration (vr) 
IR = child soil’ingestion rate (igiday) 
BW = child body weight (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = days per year (days/year) 
CSF = cancer slope factor (mg/kg-day)-1 
RfD = reference dose (mglkg-day) 

INPUTS 
specific 

1 E-06 
350 

6 
200 

15 
70 

6 
365 

specific 
specific 



> 3 

SURFACE SOIL INGESTION EXPOSURE ASSESSMENT _ CT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CT00312 
MCS CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

Intake from ingestion of soil is calculated as follows: 

Intake (mg&-day) = C * CF * EF *ED * IR/SW ‘ ATc or ATnc * DY 

Risk = Intake ‘CSF orlRfD 

Where: INPUTS 
C 5 cotiaminwd concentration in soil (mghg) SPMIC 
CF = convenim fw kg to mg 1 E-06 
EF = child expowe frequency (days&) 234 
ED = child exposure duration (yr) 6 
IR = ch4ld soil ingestion rate (mglday) 100 
SW = child body walght (kg) 15 
ATc = averaging time for carcinogen (yr) 70 
ATnc = avera@g time for noncarcinogen (yr) 6 
DY = days per year (days,‘ysar) 365 
CSF = cancer slope factor (mgrkg-day>1 SPWifiC 
RfD = reference do$e (mg@-day) specific 

COPC Concentration Exposure Exposure Conversion Ingestion Body Average C*rC Slope Carcinogenic Percent Average NO”CWC Reference Noncsrcinogenlc Percent 

hsh) Frequency Duration FaCtOr Rate WeigM Cart Time Dose FXt0r Risk Carcinogenic Noncarc Time DOSe DOS=3 Risk NoncarcInogenIc 

(dwlyr) (Ye cwm) OWJ*y) &a) N-W) Gw4Wy) OwWd*W Child Risk (dw) Child Risk 
Child Child Child Child Child Child 

OnyWW @wWW) 
Child 

Senzo(a)pyrene 0.230 234 6 1 E-06 100 15 25550 8,4E-08 7.3OE+OO 6.2C07 61% 2190 &SE-07 O.OOE+OO O.OE+OO 0% 
Dibenzo(a.h)sntbfacsne 0.150 234 6 1 E-06 100 15 25550 5.5E-08 7.30E+OO 4.OE.07 39% 2190 6.4E-07 O.OOE+OO O.OE+OO 0% 
Iron 7567.300 234 6 1 E-06 100 15 25550 2.8E.03 O.OOE+OO O.OE+OO 0% 2190 3.2E-02 3.00E.01 l.lE-01 59% 
Thallium 1.380 234 6 1 E-06 100 15 25550 5.1E.07 O.OOE+OO O.OE+OO 0% 2190 5.9E-06 8.00E.05 7.4E-02 41% 
TOTAL l.OE-06 i.BE-01 



SURFACESOILINGESTION EXPOSURE ASSESSMENT 
SITE 65 -ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE. NORTH CAROLINA 
CURRENT MILITARY PERSONNEL- TRAINEE 

Intake from Ingestion of soil is calculated as follows: 

Intake (mg&day) = C ’ CF * EF * ED * IRiBW * ATc or ATnc * DY 

Risk = Intake l CSF or iRfD 

Where: 
C = cotiaminan( concentration in soil (mgfkg) 
CF = conversion for kg to mg 
EF = adut e@osure frequency (days&) 
ED = aduk exposure duration (yr) 
IR = aduR soil ingestion rate (mglday) 
BW = aduk body weight (kg) 
ATc = averaging time for carcinogen (yr) 
Ah = averadng time for noncarclnown M 
DY = days pe;y& (days&w) - ‘. 

INPUTS 
specific 

1 E-06 
260 

4 
100 

70 
70 

4 
365 

CSF = cancer slope factor (mg&day)-1 
RfD = reference dose (mg&-day) 

i 



SUBSURFACE SOIL INGESTION EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MC6 CAMP LEJEUNE. NORTH CAROLINA 
CURRENT MILITARY PERSONNEL - TRAINEE 

Intake from ingestion of soil is calculated as follows: 

Intake @@g-day) = C * CF l EF * ED * IRBW ’ ATc or ATnc * DY 

Risk = Intake * CSF or /RfD 

Where: 
C = contaminant concentration in soil (mg@) 
CF = conversion for kg to mg 
EF = aduil exposure frequency (day*) 
ED = aduil exposure duration (M) 
IR = aduil soiiingestion rate (igiday) 
BW = adun bode wei!aht (ko\ - .-, 
ATc = aver&g time for carcinogen (yr) 
ATnc = averaglng time for noncarcinogen (yr) 
DY = days per year (days&ear) 
CSF = cancer slope factor (mopdaybl 
RfD = reference dose (mgncgday) 

INPUTS 
specific 

1 E-06 
260 

4 
100 
70 
70 

4 
365 

specific 
specific 



SURFACE SOIL INGESTION EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL IMlESTlGATlON CTO-0312 
MCB CAMP LEJEUNE, NORTH CAROLtNA 
CURRENTMILITARY PERSONNEL- RECREATIONAL USER 

Intake from ingestiop ofsoit is oaloulated as follow: 

Intake (mg!k@day) = C * CF * EF * ED * IRlBW * AT0 or ATnc * DY 

Risk 5 Intake’ CSF or/RfD 

Where: 
C = contaminant concentration in soil (mgikg) 
CF = conventon for kg to mg 
EF = aduk eqoswe frequency (days/y0 
ED = aduk sq,os”re duration (yr) 
IR = adult soil ingestion rate (mglday) 
BW = aduk body weight (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging time for nonoarcinogen (yr) 
DY = days per year (days/year) 
CSF = cancer elope factor (m#@day)-1 
RfD = reference dose (mgikg-day) 

INPUTS 

1 E-06 
260 

4 
100 
70 
70 

4 
365 

specific 
specific 

i 



SUBSURFACE SOIL INGESTION EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTC-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE CONSTRUCTION WORKER 

Intake from Ingestion of soil ie calculated ee followe 

intake (mg&day) = C * CF * EF * ED * IRBW * ATc or ATnc * DY 

Risk = Inlake * CSF or RfD 

Where: 
C = contaminant concentration in soil (mgkg) 
CF = conversion for kg to mg 
EF = edul expoe”re frequency (days&) 
ED = adult ex~oewe duration M 

INPUTS 

1 E-06 
90 

1 
IR = adult soiibgestion rate (m$dey) 460 
BW = add bodvweiaht Ike) 70 _ ._. 
ATc = evereginp time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = days per year (days&ear) 
CSF = cancer slope factor (mg&day)-1 
RfD = reference dose (mg&-day) 

70 
1 

365 
specific 

COPC 

Benzo(a)anthracene 
Benzo(a)pyrens 

uminum 

i 

imony 
senic 

COpper 
Ilo” 
Lead 
Manganese (soil) 
Nickel 
Thallium I 
TOTAL 

:oncetiretion 
Carcinogen 

bw.W) 

(I.262 
0.249 

6197.290 
6.670 
1.670 

672.000 
14060.350 

452.540 
276.090 
13.720 
1.500 

Exposure 
Frequency 

(dam%) 
Adult 

90 
90 
so 
90 
so 
90 
90 
so 
90 
90 
90 

Average C*rC StC.p* Carcinogenic Percent 
:arc Time Dose F&X Risk Carcinogenic 

(days) OwWW OwWdaYH Adu! Risk 
AduI AduR 

25550 6.3P09 7.3&01 4.6509 4% 
25550 B.OE-09 7.3E+OO 4.4E-06 37% 
25550 1.5E-04 O.OE+OO O.OE+OO 0% 
25550 1.6E-07 O.OE+OO O.OE+OO 0% 
25550 4.OE-06 1.6EtOO 7.1E-06 59% 
25550 1.6E.05 O.OE+OO O.OE+OO 0% 
25550 3.4&04 O.OE+OO O.OE+OO 0% 
25550 l.lE-05 O.OE+OO O.OE+OO 0% 
25550 6.7E-06 O.OE+OO O.OE+OO 0% 
25550 3.3607 O.OE+OO O.OE+OO 0% 
25550 3.6E.06 O.OE+OO O.OE+OO 0% 

1 9F”7 

Reference 
DOea 

bwWW) 

O.OE+OO 
O.OE+OO 
l.OE+OO 
4.OC04 
3.OE-04 
3.7E.02 
3.OE.01 
O.OE+OO 
2.3502 
Z.OE-02 
&OE-05 



SEDIMENT INGESTION E,VOSURE ASSESSMEW 

SITE 65 - ENGINEER AREA DUMP 

REMEDIAL IMlESTlGATlON CTC-0312 
MCB CAMP LEJEUNE. NORTH CAROLtN4 
FUTURE RESIDENTIAL ADULT 

Intake from ingestion of sediment is calculated as follows: 

Intake (mg&-day) = C * IR * CF * EF * ED/ BW + ATC or AT! lo-DY 

Risk = Intake’ CSF or lRfD 

Where: 

C = contaminant concerhtlon in sediment (mglkg) 

CF = conversion for kg to mg 
EF = ez~ooure lrequency (days,yr) 
ED = exposure duration (yr) 
IR = soil ingestIon r&e (mglday) 

SW = body weight (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = days per year (dayslyaar) 

CSF = canoer slope fador (mpntg-day)-1 
RD = reference dose (mglkgday) 

INPWS 

Specific 
IE-06 

46 
30 

100 
70 
70 

30 
366 

Soecific 



SEDIMENT INGESTION EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

lrrtake from ingestion of sediment is calculated as follows: 

Intake (mgkpday) = C’IR ‘CF * EF * ED/ BW ‘ATC or ATnc * DY 

Risk= Intake’ CSF oriRfD 

WilWS INPUTS 
C = contaminant concentration in sediment (m&g) Specific 
CF = conversion fw kg to mg 1 E-06 
EF = exposure frequency for Child (daysm) 48 
ED = eqosure aYBtlon for cMld (yr) 6 
IR = soil ingestion rats for child (mg/day) 200 
BW = body weight for child (kg) 15 
ATc = weraging tlma for carcinogen (yr) 70 
ATnc = averaging time for noncarcinogen (yr) 6 
DY = days per year (daysr’year) 365 
CSF = cancer slope factor (mg/%~dsy>l spscific 
RfD = reference dose (m-day) Specific 



SEDIMENT INGESTION U(POSURE ASSESSMENT - CT 
SITE 65. ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CT00312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

Intake from ingestion of sediment is calculated 8s follow: 

IMake (mg.@day) = C * IR * CF’EF * EDI BW ‘ATC or ATnc * DY 

Risk = Intake’ CSF or/RfD 

Where: INPUTS 
C = Contaminant concentration in sediment (mmg) 
CF = conversion for kg to mg 

Specific 
1 E-06 

EF = exposure frequency for child (days&) 48 
ED = exposure duration for child (yr) 6 
IR = soil ingestion rats for child (mglday) 100 
BW = body v&M for child (kg) 15 
ATc = averaging time for car&ogen (yr) 
ATnc = averaging timafor noncarcinogen (yr) 
DY = days per year (days&w) 
CSF = cancer slope factor (mg&day>l 
RID = reference dose (mg&day) 

70 
6 

365 
Sp3CifiC 
SPdiC 



SEDIMENT INGESTION EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CT00312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FISHERMAN-ADULT RECEPTOR 

Intake from ingestion of sediment is calculated as follows: 

Intake (mg&-day) = C * IR * CF * EF * ED/ BW ’ ATC or ATnc * DY 

Risk = Intake *CSF or/RfD 

Where: 
C = contaminant concentration in sediment (mghg) 
CF = conversion fw kg to mg 
EF = ew~sure frequency (dam) 
ED = e.wwre duration (yr) 
IR = sol1 ingestion rate (mg/day) 
SW = body weighi (kg) 
ATc = averaping time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = days per year (days&ear) 
CSF = cancer slope factor (mg&g-day>1 
RfD = reference dose (mepday) 

INPUTS 

1 E-06 
48 
30 

100 
70 
70 
30 

365 
Specific 
Specific 



SEDIMENT INGESTION EXPOSURE ASSESSMENT 
SITE 65 _ ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCS CAMP LEJEUNE. NORTH CAROLINA 
FISHERMAN-CHILD RECEPTOR 

Intake from ingestion of sediment is calcuiated as follows: 

Intake (mg&-day) = C* IR ‘CF * EF * ED/ SW ‘ATC or ATnc * DY 

Risk = Intake * CSF or IRfD 

Where: INPUTS 
C = contaminant concentration in sediment (mgncg) Specific 
CF = conversion for kg to mg 1 E-06 
EF q expxposura frequency for child (dayslyr) 40 
ED = exposure duration for child (yr) 6 
IR = soil ingestion rate for child (mg/day) 200 
BW = body weigM for child (kg) 15 
ATc = averaglng time for carcinogen (yr) 70 
ATnc = averaging time for noncarcinogen (yr) 6 
DY = days per year (daystyear) 365 
CSF = cancer slope factor (mg&-daybl Specific 
RfD = reference dose (mgikg-day) Specific 

i 



EXAMPLE DERMAL CONTACT WITH SOIL CALCULATIONS 
SITE 65 - ENGINEER AREA DUMP 

CONTRACT TASK ORDER 0312 

Purpose: Estimate intake/risk from dermal contact with soil 

Intake (mglkgday) = 
CxCFxMxAFxAbsxEFxED 

BWxAT 

Where: C 
CF 
SA 
AF 
Abs 
EF 
ED 
IR 
BW 

AT, 
AT,, 

Risks: 

Contaminant concentration in soil (m&g) 
Conversion factor (kg/mg) 
Surface available for contact (cm*/event) 
Soil to skin adherence factor (mghm’) 
Fraction absorbed (percent) 
Exposure f?equency (days/year) 
Exposure duration Qears) 
Ingestion rate (mg/day) 

BUY wei& &kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 

Carcinogens = Intake (mg&day) x CSF (mg/kgday)-’ 
Noncarcinogens = Intake (mg/kgday)MD (m&gday) 

Example Carcinogen: Benzo(a)pyrene 

Intake (mglkgday) = 0.23 mglkg x l.OE-06 kgimg x 5,800 cm*/event x 1% x 1 mglcm2 x 350 eventlyr x 24 yrs 
70 kg x 25,550 days 

= 6.3E-08 

Risk = 6.3E-08 mg/kgday x 1 SE-01 mg/kgday-’ = 9.2E-07 

Example Noncarcinogen: Thallium 

Intake (mglkgday) = 1.38 mgfkg x l.OE-06 kglmg x 5,800 cm%vent x 1 mglcm2 x 0.1% x 350 eventfjr x 24 yrs 
70 kg x 8,760 days 

= l.lE-07 

Risk = ~~-07 mtdkday = l.0E-02 

1.6E-05 mglkgday 

* This example calculation also is applicable for sediment dermal contact. 

Re: Site 65 Future Residential Adult 



SURFACE SOIL DERMAL CONTACT EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL ADULT 

Dermal contact viith soil is calculated as follows: 

Intake (m&-day) = C’CF’SA’ AF’ Abs ‘EF 

Risk = Intake l CSF or /RfD 

Where: 
C = contaminant concetiration in soil (mg&g) 
CF = conversion factor (kdmg) 
SA = sdti aposed ski” swface erea (cm2) 
AF = soil to skin adherence factor (mg/cmZ) 
Abs q fraction absorbed (witless) 
EF = aduk ex@s”re frequency (eventslyr) 
ED = aduk exposure duration (years) 
EW = adu% body weight (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = day per year (day&) 
CSF = cancer slope factor (mg,%g-daybl 
RID = reference dose (mg,Qday) 

- ED/(SW * ATc or ATnc ’ DY) 

INPUTS 
Specific 

IE-06 
5600 

4 

Specific 
350 

24 
70 
70 
24 

365 
speciric 
S!XClfiC 



SURFACE SOIL DERMAL CONTACT EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

Dermal contact with soil is calculated as follows: 

Intake (mglkg-day) = C * CF * SA * AF * Abs * EF * ED/BW * ATc or ATnc * DY 

Risk = Intake * CSF or/RfD 

Where: INPUTS 
C = contaminant concentration in soil (mglkg) 
CF = conversion factor (kg/mg) 

specnic 
1 E-06 

SA = child exposed skin surface area (cm2) 2300 
AF = soil to skin adherence factor imalcm2) 
Abs = fraction absorbed (unitless)‘ - ’ 

1 

EF = child exposure frequency (evenwyr) 
specific 

350 
ED = child exposure duration (years) 6 
BW = child body weight (kg) 15 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaglng time for noncarcinogen (yr) 6 
DY = day per year (daylyr) 365 
CSF = cancer slope factor (mg/kg-day)-1 specAc 
RfD = reference dose (mglkg-day) specific 



SURFACE SOIL DERMAL CONTACT EXPOSURE ASSESSMENT-CT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIALCHILD 

Dcrmal contact with soil is calculated as follow: 

Intake (mg&-day) = C * CF * SA ’ AF l Abs * EF * ED/SW * ATc or ATnc * DY 

Risk = Intake ‘CSF oriRfD 

WhW3: INPUTS 
C = contaminant concentration in soil (mgntg) specific 
CF = conversion factor (kg!mg) 1 E-06 
SA = cbtd exposed &?I surface area (cm2) 1745 
AF = soil to skin adherence factor (mg/cmZ) 0.2 
Abs = frac(lon absorbed (unitless) specific 
EF = child exposure frequency (events&~) 234 
ED = child exposure duration (years) 6 
BW = child body weight (kg) 15 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging lime fw noncarcinogen (yr) 6 
DY = day per year (dayf,‘r) 365 
CSF = cancer slope fador (mg&-day)-1 specific 
RfD = reference dose (m-day) specific 

Thallium 1.360 1 lE-06 1 1745 1 0.2 1 0.001 1 234 6 15 25550 1 1.EOS 1 O.OE+OO 1 
TOTAL 

O.OE+OO 1 0% I 2190 I 2.1E-06 I 1.6E-05 I 1.3E-03 I 41% 
I 7.1E.06 I I I I 1 3.2E-03 I 



SURFACE SOIL DERMAL CONTACT EXPOSURE ASSESSMENT 
SITE 65 _ ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE. NORTH CAROLINA 
CURRENT MILITARY PERSONNEL-TRAINEE 

Dermal contact with soil is calculated as follows: 

Intake (m&g-day) = C * CF * SA * AF * Abs * EF * ED/BW * ATc or AT”c * DY 

Risk = Intake * CSF or iRfD 

Where: 
C = contaminant concentration In soil (mgrkg) 
CF = conversion fador (kghng) 
SA = adult exposed sldn surface area (cm2) 
AF = soil to sldn adherence factor (mgIcm2) 
Abs = fradion absorbed (witless) 
EF = adult exposure frequency (events&r) 
ED = aduP exposure duration (years) 
BW = adult body weigM (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = day per year (day&) 
CSF = cancw slope factor (mg&day>l 
RfD = reference dose (mg&day) 

Note: Inputs arc scenado and site specific 

INPUTS 
specific 

1 E-06 
4300 

1 
specific 

260 
4 

70 
70 

36: 
specific 
specific 



? 

SUBSURFACE SOIL OERMAL CONTACT EXPOSURE ASSESSMENT 
SITE 65 _ ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTC-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
CURRENT MILITARY PERSONNEL- TRAINEE 

Dermal contact with soil is calculated as follows: 

intake (mg&-day) = C’CF’SA*AF’Abs’EF * ED/BW *ATc or ATnc * DY 

Risk = Intake’ CSF orlRfD 

WilleW 
C = contaminant concenfration in soil (mgncg) 
CF = conversion factor (kmg) 
SA q aduH exposed sldn surface area (cm2) 
AF = soil to sldn adherence factor (mgIcm2) 
Abs = fraction absorbed (unitless) 
EF = ad&l exwsure frequency (events/vr) 
ED = a&it exposure duration iyears) 
BW = aduk body weight fka) 
ATc = averaginjl timk f& carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = day per year (day,‘yr) 
CSF = cancer slope factor (mgncg-day)-1 
RfD = reference dose (mgncgday) 

Note: lnpuls are scenario and site specific 

COPC r 
copper 
Iron 
Lead 
Manganese (soil) 
Nickel 
Thallium 
TOTAL 

Surface 
Area 
W9 
Adult 

4300 
4300 
4300 
4300 
4300 
4300 
4300 
4300 
4300 
4300 
4300 

INPUTS 
specific 

1 E-06 
4300 

1 
specific 

260 
4 

70 
70 

4 
365 

spechic 
specific 

Body 
Weight 

(kg) 
Adun 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 

Average 
Cart Time 

(days) 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

CCC Dermal Adjust Carcinogenic 
Dose Slope Risk 

hPd$v) Factor Adun 
(mgk&day)-1 

6.5b09 1.46EtOO 9.6809 
6.2809 1.46E+Ol S.lE-08 
1.5E-05 O.OOE+00 O.OEtoO 
1.7E-08 O.OOE+00 O.OE+OO 
4.2E-09 8.75E+OO 3.7E-08 
1.7E-06 O.OOE+OO O.OE+OO 
3.56-05 0.00E+o0 O.OE+aO 
l.lE-06 O.OOE+OO O.OE+OO 
7.OE-07 O.OOEtiO O.OE+OO 
3.4E-08 0.00E+00 O.OE+oO 

I 3.8E-09 I O.OOEt30 I O.OEtOO 
I 1.4E-07 

Percent Average NO”CXC Dermal Adjust. Noncarcino percent 
Carcinoaenic Nowarc Tim DOS Reference Risk NO”~hOSlHiC 

Risk 
Adult 
7% 

66% 
0% 

(dw) 

1460 
1460 
1460 

l.lE-07 
l.lE-07 
2.7E-04 

Dose 
(mgncg-day) 
O.OOE+OO 
O.OOE+00 
2.OOE-01 

A&K 

O.OE+SO 
O.OEtOO 
1.4E-03 

Risk - 
Aduil 
0% 
0% 
5% 



SURFACE SOIL DERMAL CONTACT EXPOSURE ASSESSMENT 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL IMlESTlGATlON CTO-0312 
Ma3 CAMP LEJEUNE, NORTH C*ROL,NA 
CURRENT MILITARY PERSONNEL-RECREATIONAL USER 

Damal wntaot with soil is calculated as follows: 

Intake (mgikpday) = C’CF’SA’ AF’ Ws * EF * ED/SW * ATc orATnc* DY 

Risk = Intake * CSF or IRfD 

V&We: INPUTS 
C = wntaminant concerdntion in soil (&kg) specific 
CF = conversion factor (kg!mg) IE-06 
SA = adult ex,,oscd skin swfaoe area fcm2, 5800 
AF = soil to &In adherence factor (m&mZj 
Abs = fraciion absorbed (unitless) 
EF = aduk exposure frequency (aventolyrj 
ED = aduI exposure duration (years) 

SW = adu? body weiti (kg) 
ATc = averagIng time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = day per year (daylyr) 
CSF = cancer slope factor (mg.Qg-day>1 
RfU = reference dose (mglkgday) 

1 

specific 
260 

4 
70 
70 

4 
366 

specific 
specxic 



SUBSURFACE SOIL DERMAL CONTACT EXPOSURE ASSESSMENT 
SITE 65 _ ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTC-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE CONSTRUCTION WORKER 

Dermal cordad v&h soil 8s calculated as follow: 

Intake (mgh@day) = C ‘CF ‘SA’ AF ‘Pbs * EF ” ED/SW’ ATc or ATnc - DY 

Risk= intake ‘CSF orrRfD 

WWC 
C = contaminant concen(ration in soil (mghg) 
CF = conversion fador (kg/n&$ 
SA = adub exposed slbn $urface area (cm2) 
AF = soil to skin adherence factor (mg/cmZ) 
Abs = fraction absorbed (u&less) 
EF = ad& w~oure freauencv (events&r) 

INPUTS 

1 E-06 
4300 

I 
Specific 

90 
ED = ad&4 e$xure dur&lon-(y&s) - 1 
SW = aduK body weight (kg) 70 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging time for noncarclnogen (yr) 1 
DY = day per year (day&) 365 
CSF = cancer slops factor (mg&-day)-1 specific 
RfD = reference &se (mg&day) SpdiC 



SEDIMENT DERMAL CONTACT EXPOSURE ASSESSMENT 
SITE 65 _ ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTC-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL ADULT 

The intake from darowl contaot to sediment is calculated a~ follows: 

Hake (mg&g-day) = C * CF l SA * AF * Abs * EF * ED/SW’ ATo or ATnc ’ DY 

Risk = intake * CSF or IRfD 

WheR?: 
Cc contaminant concentration in sediment (mglKg) 
CF = convenion factor (kdmg) 
SA = swosad sldn surface ares (om2) 
AF = sadimsnt to skin adherence factor (mghm2) 
Abs = fraction abrorbed (unitless) (contaminant specific) 
EF = exposure frequency (eventslyr) 
ED = e~osure duration (years) 
BW = body weigM (kg) 

INPUTS 
Specific 

,.OOE-06 
8300 

1 
Specific 

48 
30 
70 

ATc = averaging time fw oaroinogen (yr) 70 
ATnc * averaging the for noncarcinogen (yr) 30 
DY q day per year (daylyr) 365 
CSF = cancer slope factor (mgikpday).1 Specific 
RD = reference dose (mgikvdsy) Specific 

COPC 

Alurmnum 
Antimony 
Chromium 
lb” 
Tmrdl 

COnceOtrattOn Con”er4on 
OWcO FaCtor 

Ww) 

37000.000 1 E-06 
46.600 1 E-06 
43.600 1 E-06 

14600.000 1 E-06 

surface 
Area 
(cW 

a300 
a300 
8300 
8300 

ABS 
Factor 

r.4 

0.001 
0.00, 
0.001 
0.001 

Expswe Expsw? Body 
Frequency Duntion WeigM 
(everwyr) (YW 0%) 

48 30 70 
48 30 70 
48 30 70 
48 30 70 

A”Z%Z@ 
Cart Time 

(Ws) 

25550 
26550 
25550 
25550 

CZO De”ml Adjust. Carcinogenic PerCti Average Noncarc Demml Adjust. Noncarcinogenic Pwcerl 
Dose Slope Risk Carcinogenic Nonoaro Time DOS Reference Risk Noncarofnoge!dc 

OwWW Factor Risk VW MwWW) Do** Risk 
(nlgn(Q- daybl (m&!-day) 

2.5C04 O.OE+OO O.OE+OO 0% 10950 5.8604 Z.OE-0, 2.Qb03 16% 
3.1E-07 O.OE+OO O.OE+OO 0% 10950 7.3b07 a.OE-05 Q.lE-03 58% 
2.9E-07 O.OE+OO O.OE+OO 0% 10950 6.aE-07 Z.OE-0, 3.4E-06 0% 
S.aE-05 O.OE+OO O.OEtOO 0% 10950 2.3804 6.OE-02 3.aE-03 24% 

nncznn I I cc n* 



SEDIMENT DERMAL CONTACT EXPOSURE ASSESSMEN 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCS CAMP LEJEUNE. NORTH CAROLINA 
FUTURE RESIDENTIALCHILD 

The intake from dens1 contact to sedimeti is calculated 8s follow: 

Intake (mpntpday) = C * CF l SA * AF * Abs * EF * ED/BW * ATc or ATnc 

Risk = Irhke * CSF orlRfD 

Where: 
c = corh-nkmt concentration in soil (mghg) 
CF = conversion factw (kghng) 
SA = ci-ild exposed sldn surface BRB (cm2) 
AF = sediment to skin adherence factor (iWkm2) 
Abs = frsc+icn absorbed (unitless) (contaminant specific) 
EF = child exposure freqwcy (eventsIy~) 
ED = child .?xpsorwe du-&to” (years) 
SW = child body weight (kg) 
ATc = averaging time for carcinogen (ye) 
ATnc = averaging time for noncarcinogen (Y) 
DY = day per year (day&r) 
CSF = cancer slops factor (mgh@day)-1 
RID = reference do$e (mg&-day) 

:'DY 

INPUTS 
Specific 

?.OOE-06 
2100 

1 
Specific 

48 
6 

15 
70 

6 



SEDIMENT DERMAL CONTACT EXPOSURE ASSESSMENT - CT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO.0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

The intake from dermal contact to sediment is calculated as follow 

lntake(mg@-day)=C*CF*SA*AF*Abs*EF*EDiBW*ATc orATnc*DY 

Risk= Intake’CSF or/RfD 

Where: INPUTS 
C = contaminant concentration in soil (mg&g) Specific 
CF = conversion fador (kg/n@ 1 .OOE-06 
SA = child e-ossd skin surloce area (cm2) 1745 
AF = sediment to sldn adherence factor (mg!cmZ) 0.2 
Abs = fraction absorbed (unitless) (contaminant specific) Specific 
EF = child exposure frequency (events&) 46 
ED = child exwosw? dwation (wars) 6 
BW = child b&y weifl (kg) .. 15 
ATc = weraging time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = day per year (day/yr) 
CSF = cancer slope factor (m@kg.daytl 
RfD = reference dose (mgncpday) 

70 
6 

365 
Specific 
Specific 

COPC 

Aluminum 

Cancer&&ion 
Carcirvagen 

@wfa) 

12646.000 

Conversion 
FaCtOr 

(W-3 

1 E-06 

SUrfaCE 
Ares 
(cm2) 
Child 
1745 

Adherence 
FaCtor 

0Wcm2) 

0.2 

ABS 
FaCtOr 

P4 

0.001 

Exposure Exposure 
Frequency Duration 
(events&l) W) 

Child Child 
46 6 

Body 
Weigh4 

(kg) 
Child 

15 

Average 
Cart Time 

(Ws) 

25550 

CWC Dens1 Ad@. Carcinogenic PWZ.nt Average NO”CtUC Dsrmal Adjust. Noncarcinogenic Percent 
Dose Slope Risk Carcinogetic Noncarc Time Dose Referems Risk Noncarcinogenic 

OwWW F&Or Child Risk (d%) Dose Child Risk 
Child ( mg& day)-1 Child 

Cm$$y) 
(“?&-day) Child 

3.4E-06 O.OE+OO O.OE+OO 0% 2190 3.9E-05 2.0&01 Z.Ot-04 14% 
Antimony 24.790 1 E-06 1745 0.2 0.001 48 6 15 25550 6.5E-09 O.OE+OO O.OE+OO 0% 2190 7.6E-06 &OE-05 9.5504 66% 
chro”liu”l 14.660 1 E-06 1745 0.2 0.001 40 6 15 25550 3.9E-09 CWPOO O.OE+OO 0% 2190 4.6E-08 Z.OE-01 2.3E-07 0% 
IkO” 4612.250 1 E-06 1745 0.2 0.001 48 6 15 25550 1.3E-06 O.OE+OO O.OE+OO 0% 2190 ISE-05 6.0&02 2.5804 16% 
TOTAL n “FI”” 1 w-03 



SEDIMENT DERMAL CONTACT EXPOSURE ASSESSMENT 
skE 65- ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTC-0312 
MC6 CAMP LEJEUNE, NORTH CAROLINA 
FISHERMAN-ADULT RECEPTOR 

The intake from dermal contac( lo sediment is calcuited as follows: 

Intake (mg&dsy) = C l CF l SA * AF * Abs * EF * EDiBW * ATc or ATnc * DY 

Risk = Intake * CSF or iRfD 

Where: 
C = cotiaminant concentration In soil (mghg) 
CF = conversion factor (kghng) 
SA = exposed sldn surfacs area (cm2) 
AF = sediment to s&in adherence factor (mglcm2) 
Abs = fraction absorbed (u-#!%ss) (contaminant specific) 
EF = eq?osure frequency (events&) 
ED = expsowre duration (years) 
BW = body wei@l (kg) 
ATc = averading time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = day per year (day&T) 
CSF = cancer slope factor (mghg-day)-1 
RfD = reference dose (m-day) 

INPUTS 

1 .OOE-06 
8300 

1 
Specific 

48 

:: 
70 
30 

365 
Specific 
Specific 



SEDIMENT DERMALCONTACT EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CT00312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FISHERMAN _ CHILD RECEPTOR 

The iMake from dermal contact to sediment is calculated es follows: 

lntaks(m~~day)=C-CF‘SA’AF*Abs ‘EF’EDBW’ATcorATnc’DY 

Risk= Intake’CSF or/RfD 

WWe: INPUTS 
C = contaminant concentration in soil (mflg) Specific 
CF = conversion factor (kg!mg) l.OOE-06 
SA = child expesed sldn surfece wee (cm2) 2100 
AF = sediment to sldn adherence factor (mg/cm?) 1 
Abs = fraction absofbed (unit&s) (contaminant specific) Specific 
EF = child eqoswe frequency (events&~) 48 
ED q child ex~sosure duration (years) 6 
BW = child bodyweigM (kg) 15 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging time for noncarclnogen (yr) 6 
DY = day per year (day&r) 365 
CSF = cancer slope fsctor (mg@daytl Specific 
RID = reference dose (m&.day) specific 

COPC 

Aluminum 
mimony 
Chromium 
Iron 
TOTAL 

ConceMretion Convenlon Surface Adherence ABS Ex+wsure Exposure CWC Percent 
carcinogen FedOf 

Body Average NO”CBK 
Area 

Percen( 
FaCtOr 

Dermal Adjust. Carcinogenic 
FedOr Frequency Duration 

Average 
Weight 

Dermel Adjust. Noncarcinogenic 
Cm Time Dose 

hsW 
slope Risk DOS Reference Risk 

owm, (cm NWciW w 
Carcinogenic Noncsrc Time 

(events&?) (!w 
Noncamkwgenic 

(kg) Wys) WWdaY) FfICtCi Child Risk Risk 
Child Child 

(days) Dose Chtld 
Child Child Child ( mgntpdey)-I Child 

(m$c3$v) 

370cu.000 
Child 

1 E-06 2100 1 
(mg&-day) 

0.001 40 6 15 25550 5.6805 O.OE+OO O.OE+OO 0% 2190 6&E-04 
46.600 

2.0&01 3.4E-03 16% 
1 E-06 2100 1 0.001 46 6 15 25550 7.4E-06 O.OE+OO O.OE+OO 0% 2190 8.6E.07 B.OE-05 

43.600 1 E-06 
l.lE-02 56% 

2100 1 0.001 46 6 15 25550 6.9%08 O.OE+OO O.OE+OO 0% 2190 6.OE-07 2.OE.01 4.OE-06 
14600.000 

0% 
IE-06 2100 1 0.001 48 6 15 25550 2.3E-05 O.OE+OO O.OE+OO 0% 2190 2.7E-04 6.OE.02 4.5E.03 24% 

O.OE+OO l.$E-02 



Computed by: KTW Checked by: MDB Date: 1 O/95 

EXAMPLE INHALATION OF PARTICULATES CALCULATIONS 
SITE 65 - ENGINEER AREA DUMP 

CONTRACT TASK ORDER 0312 

Purpose: Estimate intake/risk from the inhalation of soil particulates 

Intake (mglkg-day) = 
CxIRxEFxEDx 1IPEF 

BWxAT 

Where: C 
IR 
EF 
ED 
PEF 
BW 

AT, 
AL 

Contaminant concentration in soil (mg/kg) 
Inhalation rate (m3/day) 
Exposure frequency (days/year) 
Exposure duration (years) 
Particulate Emission Factor (m3/kg) 
Body weight (kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 

Risks: 

Carcinogens = Intake (mg/kgday) x CSF (mg/kgday)” 
Noncarcinogens = Intake (mg/kgday)/RfD (mg/kgday) 

Example Carcinogen: Benzo(a)pyrene 

Intake (mglkgday) = 
0.23 mglkg x 20 m 31day x 350 days&r x 24 yrs x 1/4.6E+O9 m 31kg 

70 kg x 25,550 days 

= 4.7E-12 

Risk = 4.7E-12 mg/kgday x 6.1 mg/kgday-’ = 2.9E-11 

Example Noncarcinogen: There were no noncarcinogenic COPCs with inhalation RfDs selected as COPCs. 

Re: Site 65 Future Residential Adult 



SURFACE SOIL PARTICULATE INHALATION U(POS”RE ASSESSMENT 
SITE 65 _ ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL ADULT 

Intake from the inhalation of particulates is calculated as follows: 

Intake (mg&pday) = (C * EF * ED * IR * l/PEF)/(SW l ATc or ATnc * DY) 

Risk = Intake ’ CSF or iRfD 

Where: INPUTS 
C = cor+amtnant concentration In soil (mgncg) Calculated 
CSF = carcinogenic slope factor Specific 
RfD = reference dose for noncarcinogen Specific 
IR = inhalation rate (m3) 20 
EF = aduK exposure frequency (days) 350 
ED = adult exposure duration (years) 24 
BW = aduk body weight (kg) 70 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging time for noncarcinogen (yr) 24 
DY = day per year (day/yr) 365 
PEF = particulate emission factor (m3/kg) 463E+09 



SURFACE SOIL PARTICULATE INHALATION EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CT00312 
MC6 CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

Intake from the Inhalation of partiCUlates is calculated as follow 

Intake (mg/kg-day) = (C * EF * ED * IR * l/PEF)/(BW ’ ATc or ATnc * DY) 

Risk = Intake * CSF or /RfD 

Where: 
C = contaminant concentration In soil @g/kg) 
CSF = carclnoaenic slow factor 
RfD = reference dose fdr noncarcinogen 
IR = inhalation rate (m3) 
EF = child exposure frequency (days) 
ED = child exposure duratiin (year?.) 
BW = child body weight (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc 5 averaging time for noncarcinogen (yr) 
DY = day par year (daylyr) 
PEF q particulate emission factor (m3/kg) 

INPUTS 
Calculated 

Snecific 
S&k 

15 
350 

6 
15 
70 

6 
365 

4.63E+09 

COPC Concentration Particulate Exposure Inhalation Exposure Body Average CWC Slope Carcinogenic Percent Average NWICXC Reference Noncarcinogenic Percent 

OwW Emission Frequency Rata Duration Weight Cart Time Dose Factor Risk Conrtribution Noncarc Time Dose Dose Risk Noncarcinogenic 
FaCtOr (eventdyr) (m3/day) (YW (kg) (days) @g/kg/day) (mglkg-day>1 

R!k 
W’s) (mg/kg/day) (mglkg-day) Risk 

(m3ikg) 
Benzo(a)pyrene 0.230 4.63E+Og 350 15 6 15 25550 4.lE-12 6.lE+OO 2.5E-11 61% 2190 4.6E-11 O.OE+OO O.OE+OO 0% 
Dibenzo(a,h)anthracene 0.150 4.63E+09 350 15 6 15 25550 2.7E-12 6.1 E+OO 1.6E-11 39% 2190 3.lE-11 O.OE+OO O.OE+OO 0% 
Iron 7567.300 463E+O9 350 75 6 15 25550 1.3E-07 o.oE+oo o.oE+oo 0% 2190 1.6E-06 o.oE+oo O.OE+OO 0% 
Thallium 1.380 4.63E+09 350 15 6 15 25550 2.4E-11 O.OE+OO O.OE+OO 0% 2190 2.9E-10 O.OE+OO O.OE+OO 0% 
TrTcll d IF-41 n “Fsnn 



SURFACE SOIL PARTICULATE INHALATION EXPOSURE ASSESSMENT -CT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCBCAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

Intake from the inhalation of paltlculates is calculated as follow: 

Intake (m-day) = (C ‘EF * ED * IR ’ i/PEF)/(BW’ ATc or ATnc * DY) 

Rl$k= Intake’CSF or,RfD 

Where: INPUTS 
C = contaminant concen(ration in soil (mg&g) Calculated 
CSF = carcinogenic slope factor Specific 
RfD = reference dose fw noncarcinogen Specific 
IR = inhalation rats (m3) 15 
EF = child exposure frequency (days) 234 
ED = child evposuc dwtion (years) 6 
BW = child body weight (kg) 15 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging time fw nOncarcinogen (yr) 6 
DY = day per year (day&?) 365 
PEF = particulate emission factor (m3/kg) 4.638+09 



SURFACE SOIL PARTICULATE INHALATION EXPOSURE ASSESSMENT 
SITE 65 _ ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CT00312 
MCB CAMP LEJEUNE. NORTH CAROLlNA 
CURRENT MILITARY PERSONNEL-TRAINEE 

Intake from the inhalation of particulates is calculated BS follow,: 

Intake (m&-day) = (C * EF *ED * IR * i/PEF)/(BW * ATc or~Tnc * DY) 

Risk = Intake ‘CSF or/RfD 

Where: INPUTS 
C = contaminant concetiration in soil (mg&g) Calculated 
CSF = carcinogenic slope factor Specific 
RfD = reference dose for noncercinogen Specific 
IR = inhalation mt.tB (m3) 20 
EF = adult a~posure frequency (days) 260 
ED = adul exposure duration (years) 4 
BW = aduk body w.?igM (kg) 70 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging time for noncarcinogen (yr) 4 
DY = day per year (day&) 365 
PEF q particulate emission factor (mflkg) 4.63Et09 

COPC Concentration Particulate Exposure tnhalation ExPosure Body Average CBn: Slope Carcinogenic Percent Average NO”C*K Reference Noncarcinogenic Percent 
Emission Frequency Rate Dumtion Weight Cart Time Dose FaCtOr Risk Con(ribtiion Noncarc Tme Dose Dose Risk Noncarcinogenic 

Owk3 Factor (events/yr, (m3/day) W) (kg) @*W WWW WwWJaW to (days) RwWW) OWwJay) Risk 
(m3/kg) Risk 

Berlzo(a)pyre”e 0.230 4.63Et09 260 20 4 70 25550 5.8C13 6.10E+oo 3.5E-12 61% 1460 l.OE-11 O.OOE+OO O.OE+OO 0% 
Dibenzo(a.h)atihracene 0.150 4.636*09 260 20 4 70 25550 3.6E-13 6.10E+00 2.3812 39% 1460 6.6B12 O.OOE+OO O.OE+OO 0% 
IrOn 7567.306 4.63E+O9 260 20 4 70 25550 1 SE-08 O.UOE+OO Q.OE+OO 0% 1460 3.3E-Q7 O.OOE+OO O.OE+OO 0% 
Thallium 1.360 4.63Et09 260 20 4 70 25550 3SE-12 O.OOE+OO O.OE+OO 0% 1460 6.1E-11 O.OOE+OO O.OE+OO 0% 
TOTAL 56E-12 , , , , O.OE+OO _ 



SUBSURFACE SOIL PARTICULATE INHALATION U(POSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MC6 CAMP LEJEUNE, NORTH CAROLINA 
CURRENT MILITARY PERSONNEL-TRAINEE 

Intake from the inhalation of paticulates is calculated as 1oUows: 

Intake (mg&-day) = (C’EF’ED’IR * liPEF)/(BW’ATc or ATnc’ DY) 

Risk = Intake’ CSF orlRfD 

Where: 
C = contaminant concentration in soil (m@g) 
CSF = carcinogenic slope factor 
RfD = reference dose for noncarcinowen 
IR = inhalation rate (m3) 
EF = adull exposure frequency (days) 
ED = aduH exposure duration (years) 
EW = adult body weight (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = day per year (day/yr) 
PEF = paticulate emission factor (m3kg) 

C 

f  

0.262 
0.249 

6197.290 
6.670 
1.670 

672.000 
14060.350 
452.540 
278.090 
13.720 
1.500 

Particulate 
Emission 

Factor 

B% 
4.63E+O9 
4.63EtO9 
4.63E+O9 
4.63E+O9 
4.63E+O9 
4.63E+O9 
4.63Et99 
4.63Ei-39 
4.63EtO9 
4.63E+o9 

INPUTS 
Calculated 

Specific 
specific 

20 
260 

4 
70 
70 

4 
365 

4.63E+O9 

Exposure 
Frequency 

WnW) 

260 
260 
260 
260 
260 
260 
260 
260 
260 
260 
260 I 

lnhalafion 
Rate 

(m3lday) 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 Thallium 
TOTAL 

xposurt 
hratlor 
(Yw 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 

* 
arc Time 

Wys) 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

6.6E-13 &IO&01 4.oE-13 
6.2813 6.lOEtOO 3.8E-12 
1.6E-08 O.OOEX)O O.OE+OO 
1.7E-11 O.OOE+30 O.OEtOO 
4.2E-12 1.5lE+Ol 6.3E-11 
1.7E-09 O.OOE+OO O.OE+OO 
3.5E-08 O.OOE#O O.OE+OO 
l.lE-09 O.OOE+00 O.OE+OO 
7.OE-10 O.OOE+OO O.OE+OO 
3.4E-11 O.OOE+OO O.OE+OO 
3.8812 O.OOEXIO O.OE+OO 

I 6.8E-11 

Percent 
:onbibtion 

to 
Risk 

10/ 
6; 
0% 
0% 

94% 
0% 
0% 
0% 
0% 
0% 
0% 

h 

I 
Average 

loncarc Tim1 

(dw) 

1460 
1460 
1460 
1460 
1460 
1460 
1460 
1460 
1460 
1460 
1460 

1.2E-11 
l.lE-11 
2.7E-07 
2.9E-10 
7.3E-11 
3.OE-08 
6.2E-07 
2.OE-08 
1.2E-08 
6.OE-10 
6.6E-II 

Percent 
oncarcinogen 

Risk 

056 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

100% 
0% 
0% 



SURFACE SOtL PARTtCUtATE INHALATtON EXPOSVRE ASSESSMENT 
SITE 65. ENOlNEER AREA DUMP 
REMEDIAL INVESTGATICN CTG0312 
MC6 CAMP LEJEUNE. NORTH CAROLIW\ 

CURRENT MILITARY PERSONNEL. RECREATIONAL USER 

Intake from the inhalation of particulates is calculated as follow: 

Intake (mgtkg-day) = (C * EF * ED * IR * l/PEF)/(BW * ATc or ATnc * DY) 

Risk = intake - CSF or /RID 

WhW3: INPUTS 
C = contamlnard conoerdration in soil (mglkg) spednc 
CSF = carcinogenic slope factor Specific 
RfD = referenoe dose for noncarcinogen Specific 
IR = inhalation rate (m3) 20 

EF = aduk sqooure frequency (days, 250 
ED = aduh exposure duration (years) 4 
6W = adul body weighi (kg) 70 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging time for noncarcinogen (yr) 4 
DY q day per year (day/yr) 385 
PEF = particulate emission factor (m3&g) 4.83E+oe 



SUBSURFACE SOIL PARTICULATE INHALATION EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTD-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE CONSTRUCTION WORKER 

Intake from the inhalation of particulates is calculated as follows: 

Intake (mg&g-day) = (C * EF l ED * IR * liPEF)/(BW * ATc or ATnc * DY) 

Risk = Intake * CSF or /RfD 

Where: 
C = contaminant concentration in soil (m@g) 
CSF = carcinogenic slope factor 
RfD = reference dose for noncsrcinogen 
IR = inhalation rate (m3) 
EF = aduR exposure frequency (days) 
ED = adutt ewosure duration (years) 
BW = aduK body weight (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = day per year (day&) 
PEF = padiculate emission factor (m31kg) 

INickel 
Thallium I 
T,YrAl 

Concentratica 
cmlnogen 

twW 

0.262 
0.249 

6197.290 
6.670 
1.670 

672.000 
14060.350 

452.540 
278.090 
13.720 
1.500 

PartwJlate 
Emission 

FaCtOr 
(m3hg) 

4.63MOQ 
4.63E+OS 
4.63E+OS 
4.63E*OS 
4.63E+OS 
4.63EtOQ 
4.63E+OS 
4.63E+OS 
4.63E+OS 
4.63EtOQ 
4.63E+os 

INPUTS 
Specific 
specific 
specific 

20 
so 

1 
70 
70 

1 
365 

4.63E+OS 

Carcinogenic PerCeti Average 
Risk Conrttibtiion Noncarc Time 

to (days) 
Risk 

3.5E-14 1% 365 
3.3E-13 6% 365 
O.OE+OO 0% 365 
O.OE+OO 0% 365 
5.5612 94% 365 
O.OE+OO 0% 365 
O.OE+OO 0% 365 
O.OE+OO 0% 365 
O.OE+OO 0% 365 
O.OE+OO 0% 365 
O.OE+OO 0% 365 
5 w-4, 

4.oE-12 
3.6E-12 
9.4508 
l.OE-IO 
2.5E.11 
t.OE-06 
2.iE-07 
6.9509 
4.2E-09 
Z.lE-10 
2.3E-11 

Reference 
close 

OwWW 

O.OEtOO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE*OO 
O.OE+OO 
O.OEtOO 
O.OE+OO 
1.4E-05 
O.OE+OO 
O.OE+OO 

Noncarcinogenic 
Risk 

O.OE+OO 
O.OE+OO 
o.oE+oo 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
3.OE-04 
O.OE+OO 
O.OE+OO 
3.OE.04 

Percent 
Noncarcinogenic 

Risk 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

100% 
0% 
0% 



Computed by: KTW Checked by: MDB Date: 1 O/95 

EXAMPLE GROUNDWATER INGESTION CALCULATIONS 
SITE 65 - ENGINEER AREA DUMP 

CONTRACT TASK ORDER 0312 

Purpose: Estimate intake/risk from ingestion of groundwater 

Intake (mglkgduy) = 
CxIRxEFxED 

BWxAT 

Where: c = Contaminant concentration in groundwater (mgL> 
lR = Daily intake ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT, = Averaging time carcinogen (days) 
AT,, = Averaging time noncarcinogen (days) 

Risks: 

Carcinogens = Intake (mg/kgday) x CSF (mgikgday)’ 
Noncarcinogens = Intake (mg/kgday)/RfD (mg/kgday) 

Example Carcinogen: No carcinogenic COPCs in groundwater. 

Example Noncarcinogen: Manganese 

Intake (mglkgday) 0.186 = mglL x 2 L/day x 350 days/’ x 30 yrs 
70 kg x 10,950 days 

= 5.1E-03 

Risk = 5.1E-03 mgfkda. = 2JE-01 
2.3E-02 mglkgday 

Re: Site 65 Future Residential Adult 



GROUNDWATER INGESTION EXPOSURE ASSESSMENT 
SITE 85 - ENGINEER AREA DVMP 
REMEDIAL IMlESTlGATlON ‘X0-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDEMIAL ADULT 

Intake from drinking water is calculated as follows.: 

intake (mgikpday) = C * IRw * EF * EDlBW *AT or ATnc * DY 

Risk= Intake’CSF or/RfD 

where: INPUTS 
C = contaminant concentration in water (m@) specific 
IRw = aduK daily water ingestion rate (“Day) 2 
EF 2 ad&, ek,wsura frequency (days,yr) 350 
ED = adult e~osure duration (yr) 30 
BW = aduk body weight (kg) 70 
ATc q averaging time for carcinogen (yr) 70 
ATno = averaging time fornoncarcinogen (yr) 30 
DY = days per year (daylyear) 365 
CSF = cancer slope factor (mglkpday~l specific 
RfD = reference dose (mglkgday) specific 



GROUNDWATER INGESTION EXPOSURE ASSESSMENT 
SITE 65. ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

Intake from drinking water is calculated BS follows: 

Intake (mg?kkgday) = C * IRw * EF * EDiBW * AT or ATnc * DY 

Risk = Intake * CSF or IRfD 

Where: 
C = contaminant concentration in water (mgn) 
IRw = child daily water ingestion rate (L/Day) 
EF = child exposure frequency (days&) 
ED = child exposure duration (ye) 
BW = child body weigM (kg) 
ATc = averaging time for cercinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = days per year (day&ear) 
CSF = cancer slope factor (mg&-day)-1 
RfD = reference dose (mg&day) 

INPUTS 
specific 

1 
350 

6 
15 
70 

6 
365 

specific 
specific 

COPC 

Carbon DisuKlde 

IrOn 

Concentration 

@wf) 

0.005 

6.580 

Ingestion Ex$m.ure Exposure Body Average CMC Slope Carcinogenic Percent Average NOIWXC Reference Noncarcinogenic Percent 
Rate Frequency Duration Weight Cart Time DOee FeCtOr Risk Carcinogenic Noncarc Time DOSe D05e Risk Noncarcinogenic 

WW (dv/year) (Y-d (kg) (days) OWWay~ (mglkvdaybl Child Risk @W) e”w..~Y) Mv&-dv~ Child Risk 
Child Child Child Child Child Child Child 

1 350 6 15 25550 2.7C05 O.OE+OO O.OE+OO 0% 2190 3.2%04 l.OE-01 3.2E-03 0% 

1 350 6 15 25550 3.6E-02 O.OE+OO O.OE+OO 0% 2190 4.2E-01 3.OE-Of 1.4fz+oo 73% 

IManganese &.Wx) 1 0.166 25550 I l.OE-03 1 O.OE+OO 1 O.OE+OO 1 0% 1 2190 
ITOTAL 

E-02 1 2.3E-02 I 5.2E-01 1 27% 
I O.OE+OO 1 I I I 1.9E+OO I 



GROUNDWATER INGESTION EXPOSURE ASSESSMENT-CT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CT00312 
MC6 CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

Intake from dnnldng water is calculated as foUows: 

Intake (mg/kg-day) = C * IRw* EF * EDBW’ AT or ATnc * DY 

Risk = Hake ‘CSF or/RfD 

Where: 
C = contaminant concentration in water (mgA) 
IRw = child daib water ingestion rate (may) 
EF = child exposure frequency (days&) 
ED = child exposure dwation (yr) 
SW = child body waigM (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaaina time for noncarcinoaen (w) 
DY = days per year (day&ear) - ‘. 
CSF = cancer slope factor (mg&day~i 
RfD = reference dose (m&g-&;) 

INPUTS 
specific 

1 
234 

6 
15 
70 

6 
365 

specific 
specific 



Computed by: KTW Checked by: MDB Date: 1 O/95 

EXAMPLE DERMAL CONTACT WITH GROUNDWATER CALCULATIONS 
SITE 65 - ENGINEER AREA DUMP 

CONTRACT TASK ORDER 0312 

Purpose: Estimate intake/risk from dermal contact with groundwater 

Intake (mglkgday) = 
CxS4xPCxETxEFxEDxCF 

BWxAT 

Where: c 
SA 
PC 
ET 
EF 
ED 
CF 
BW 

AT, 
AL 

Contaminant concentration in groundwater (mg/L) 
Exposed skin surface available for contact (cm’) 
Permeability constant (cm/hr) 
Exposure time @r/day) 
Exposure frequency (days/year) 
Exposure duration (years) 
Conversion factor (1 L/l ,000 cm3) 
Body weight (kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 

Risks: 

Carcinogens = Intake (mg/kgday) x CSF (mg/kgday)” 
Noncarcinogens = Intake (mg/kgday)/RtD (mgIkgday) 

Example Carcinogen: No carcinogenic COPCs in groundwater. 

Example Noncarcinogen: Manganese 

Intake (mglkg.day) = 
0.186 mg/L x 23,000 cm2/hr x l.OE-03 cmlhr x 0.25 hrlday x 350 days/yr x 30 yrs x 1 L/1,000 cm3 

70 kg x 10,950 days 

= 1.5E-0.5 

Risk = ~~-05 &k-day = 3.2E-03 
4.6E-03 mg/kEday 

Re: Site 65 Future Residential Adult 



GROUNDWATER DERMAL CONTACT EXPOSURE ASSESSMENT 
SITE 65 _ ENQINEER AREA DUMP 
REMEDIAL IMlESTlGATlON CTC-0312 
MCB CAMP LEJEUNE. NORTH CAROLtNA 
FUTURE RESIDENTIAL ADULT 

Dermal Contaot from groundwater is calcuated as follows: 

Make (mglkg-day) = CW’SA’PC’ET’EF* ED ‘CFIBW’ ATc orATnc’ DY 

Risk = tntake * CSF or IRD 
Where: 

CW = contatinant concentration In water (mgil) 
SA = adul &n oufaca available for contact (cm2) 
PC = contaminant specific dermal pemnbility (c&r) 
ET= aduk exposure time (how/day) 
EF = ad&, eq,os”re frequency (dayslyr, 
ED = adult eqrosure duration (years) 
CF = volumetric conversion factor for water (ltited1000 cm3) 
EW = adult body weight (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging time for nonoaroinogen (yr) 
DY = days per year (days) 

Note: toputs are site and scenario specific 

INPwS 

30 
0.001 

70 

70 
30 

365 



GROUNDWATER DERMAL CONTACT EXPOSURE ASSESSMENT 
SITE 65 -ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CT04312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIALCHILD 

Danal Contact from groundwater is calcuated as follows: 

Intake (“xl&-day) = CW * SA * PC * ET * EF ’ ED l CFlBW l ATc or ATnc * DY 

Risk = intake ‘CSF or/RfD 
WhW3: 

CW = cor&minant concentration in water (mg,?) 
SA = child sidn surface available for contact (cm2) 
PC = contaminant specific dermal penability (cnvhr) 
ET = child exposure time (hours/day) 
EF = child exposure frequency (days&) 
ED = child ewxure duration (years) 
CF = volumetric conversion factor for water (llited1000 cm3) 
BW = child body Weigh (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = days per year (days) 

INPUTS 

10000 
specific 

0.25 
350 

6 
0.001 

15 
70 

6 
365 

COPC Concentration 

@-wv 

SUlkX D%r”lril Exposure Exposure Exposure V~l”m&ic Body Averaging CNC Dermal Ad@. Carcinogenic Percent Average NO”CWC Dermsl. Adjust. NO”CWC Percent 
ATea Permeability Time Frequency Duration Conversion Weighi Cam Time Dose Slope Risk Carcinogenic Noncarc Time DOSC Reference Risk Noncarcinogenic 

(cm3 fC”m (hours/day) (daysM (Years) (Lhn3) (kg) (days) fmolk+day) FaCtOr Child Risk (days) (mg&-day) Dose Child Risk 

I I 1 Child 1 1 Child 1 Child 1 Child 1 1 dhild t ‘-. 1 .-Ckld-. I(“-@Q-y& Child 

III7 
da 11 I Child I 

Carbon Disuhide 0.005 10000 5.3OE.01 6 0.001 15 25550 3.6E-05 O.OEtOO I O.OE+OO I 0% I 2 18% 



GROUNDWATER DERMAL CONTACT EXPOSURE ASSESSMENT- CT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCS CAMP LEJEUNE. NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

Dermal C&act from groundwater is calcuated 85 follow: 

Intake (mg&-day) q CW * SA ” PC * ET * EF * ED * CFBW * ATc or ATnc l DY 

Risk = Intake ‘CSF or/RfD 
where: INPUTS 

cw = cotiamlnant concermtion in water (mgn) 
SA = child skin swface available for contact lcm2) 6978 
PC = con(aminant specific denal pemxbili$ (c&r) Specific 
ET = child exposwe time (how/day) 0.25 
EF = ddld ~XPOSUT~ frequency (day-slyr) 234 
ED = child expcpowrc duration (years) 6 
CF = volumetric conversion factor for water (lliter/l000 cm3) 0.001 
SW = child body weight (kg) 15 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging time for noncarcinogen (yr) 6 
DY = darj per year (dayt) 365 



Computed by: KT W Checked by: MDB Date: 1 O/95 

EXAMPLE INHALATION OF VOLATILE ORGANICS CALCULATIONS 
SITE 65 - ENGINEER AREA DUMP 

CONTRACT TASK ORDER 0312 

Purpose: Estimate intake/risk from the inhalation of volatile organics 

Intake (mglkg-day) = 
CsxIRxETxEFxWx 1.0 

BWxAT 

Where: cs = 
IR = 
ET = 
EF = 
ED = 
1.0 = 
BW = 
AT = 

Shower air concentration (mg/m’) 
Inhalation rate (m3/hr) 
Exposure time @-s/day) 
Exposure tiequency (days/year) 
Exposure duration (years) 
Absorbed fraction 
Body weight (kg) 
Averaging time (days) 

Risks: 

Carcinogens = Intake (mgikgday) x CSF (mg/kgday)’ 
Noncarcinogens = Intake (mg/kgday)iRfD (mg/kgday) 

Example Carcinogen: No carcinogenic COPCs in groundwater. 

Example Noncarcinogen: Carbon DisuUide 

Intake (mglkg-day) 0.01 mgfm’ x 0.6 m31hr x 0.25 hrsld 350 x days&r x 30 yrs x 1.0 = 
70 kg x 10,950 days 

= 2.1E-05 

Risk = 2.1E-05 mglkgday = 2 IE-04 
LOE-01 mglkgday ’ 

Re: Site 65 Future Residential Adult 



VOLITILZATION OF COPCs FROM WATER DURING SHOWERING 
SITE 65 - ENGINEER AREA DUMP 
GROUNDWATER 
CONTRACT TASK ORDER 0312 

This spreadsheet calculates the average concentration of a volatile organic compound in 
shower air (mg/m3) over the duration of the shower. The air concentration is estimated by a 
balance between the rate of chemical release from the shower and the rate of air exchange 
between the shower and the bathroom and the rest of the house. The calculations are based 
on the efficiency of the volatilization of trichloroethene from shower water as observed in 
model showers, as well as in several homes. The model was developed by Dr. Julian B. 
Andelman at the Graduate School of Public Health, University of Pittsburgh. 

Ca = Cinf[l +((lIkts))(exp(-l&)-l))] 

Where: 
Cinf = [(E)(Fw)(CfflOOO)]/Fa 
k=FaNb 
E = (ETCE)(H)/(HTCE) 

The following defines the parameters used in the Andelman Shower Model: 

Parameter 
Ca 
Cinf 
E 
H 
ct 
ETCE 
HTCE 
Fa 
Vb 
k 
Fw 
ts 

Constant gJ& 
Chem. Specific mg/m3 
Chem. Specific mglm3 
Chem. Specific unitless 
Chem. Specific m3-atmlmol 
Chem. Specific ug/L 
0.6 unitless 
9.1 E-03 m3-atmlmol 
2.4 m3/min 
12 m3 
0.2 l/min 
8 Umin 
12 min 

Description 
Avg. Air Cont. over Shower Duration 
Asymptotic Cont. in Air 
Efficiency of Release-Water to Air 
Henry’s Constant for Chemical (i) 
Cont. of Chemical (i) in Shower Water 
Efficiency of Release of TCE 
Henry’s Constant for TCE 
Flow Rate of Air in the Shower 
Volume of Average Bathroom 
Rate Constant 
Flow Rate of Water in Shower 
Showering Time 

Volatile Organic H 
COPCS (atm-m3/mol) 

Carbon Disulflde I .23E-02 

ct Cinf Ca 
E &g/L) (mglm3) (mglm3) 

8.1 E-01 5 1.4E-02 0.01 

Shower.WBl 



GROUNDWATER INHALATION EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL ADULT 

CDI (mg/kg/d)= (CA*IR*ET*EF*ED)/(BW*AT) 

ILCR = CDI*CSFi 
HQ = CDI/RfDi 

Parameter 
CDI 
ILCR 
CSFi 
HQ 
RfDi 
C 

IR 
ET 
EF 
ED 
BW 
ATc 
ATn 

Description 
Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (I/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of volatilized chemical in 

shower air, Andelman Model (mg/m3) 
Inhalation rate (m3/hr) 
Exposure time (hrs/d) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Adult 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 

cs 
0.6 

0.25 
350 
30 
70 

25550 
10950 

Adult Residents 
Carcinogens Noncarcinogens 

C CSFi RfDi CDI % Contrib. CDI % Contrib. 
Parameter (mglm3) l/(mg/kg/d) (mglkgld) (mg/kn/d) ILCR Total ILCR (mg/kg/d) HQ HI 
Carbon Disulfide 0.01 NA 0.1 8.8E-06 -- -- 2.1E-05 2.1E-04 100.0% 

Total ILCR: O.OE+OO 0.0% HI: 2.1 E-04 100.0% ( 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 



GROUNDWATER INHALATION EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

CDI (mg/kg/d)= (CA*RR*ET*EF*ED)/(BW*AT) 

ILCR = CDI*CSFi 
HQ = CDI/RfDi 

Parameter 
CDI 
ILCR 
CSFi 
HQ 
RfDi 
C 

IR 
ET 
EF 
ED 
BW 
ATc 
ATn 

Description 
Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (I/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of volatilized chemical in 

Young 
Child 

(I-6 Yrs Old) 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 

shower air, Andelman Model (mg/m3) cs 
Inhalation rate (m3/hr) 0.6 
Exposure time (hrs/d) 0.25 
Exposure Frequency (d/yr) 350 
Exposure Duration (yrs) 6 
Body weight (kg) 15 
Averaging time, carcinogens (d) 25550 
Averaging time, noncarcinogens (d) 2190 

Parameter 
Carbon Disulfide 

Young Child (ages 1-6 Yrs.) 
Carcinogens Noncarcinogens 

C CSFi RfDi CDI % Contrib. CDI % Contrib. 
(mglm3) l/(mg/kg/d) (mglkgld) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

0.01 NA 0.1 8.2E-06 -- __ 9.6E-05 9.6E-04 100.0% 

Total ILCR: O.OE+OO 0.0% HI: 9.6E-04 100.0% 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 



Computed by: KTW Checked by: MDB Date: 1 O/95 

E2iAMPLE INGESTION OF SURFACE WATER CALCULATIONS 
SITE 65 - ENGINEER AREA DUMP 

CONTRACT TASK ORDER 0312 

Purpose: Estimate intake/risk from ingestion of surface water 

Intake (mg/kg-day) = 
CxIRxETxEFxED 

BWxAT 

Where: 

Risks: 

c = 
CR = 
ET = 
EF = 
ED = 
BW = 
AT = 
DY = 

Contaminant concentration in surface water (mg/L) 
Contact rate (L/hr) 
Exposure time @m/event) 
Exposure tiequency (events/year) 
Exposure duration (‘years) 
Body weight (kg) 
Averaging time (years) 
Days per year (days) 

Carcinogens = Intake (mg/kgday) x CSF (mg/kg-day)’ 
Noncarcinogens = Intake (mgIkgday)/RtD (mg/kgday) 

Example Carcinogen: No carcinogenic COPCs in surface water 

Example Noncarcinogen: Aluminum 

Intake (mglkg-day) 25.8 mgJL x 0.05 Llhr x 2.6 hr.&vent x 48 events&r x 30 years = 
70 kg x 10,950 days 

= 6.3E-03 

Risk = 6.3E-03 mgkday = 6.3E-03 
1.0 mglkg-day 

Re: Site 65 Current Residential Adult 



SURFACE WATER INGESTION EXPOSURE ASSESSMENT 
SITE 65 _ ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO.0312 
MCS CAMP LEJEUNE, NORTH CAROLINA 
FUTURE ADULT RESIDENT 

The intake from the ingestion of surface water is calculated as fottws: 

Intake (mg&-day) = Cw l CR l ET * EF * ED/SW ’ ATc or ATnc * DY 

Risk = Intake * CSF or /RfD 

Where: 
Cw = contaminant concetiration in surface water (mg4) 
CR = ingestion rate (Literr?wur) 
ET = exposwe time (hours/event) 
EF = exposure frequency (events&x) 
ED = exposure duration (yn) 
BW = body weigt-4 (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaslna time for noncarcinoaen M 

INPUT 
specific 

0.05 
2.6 
40 
30 
70 
70 
30 

DY = days p&y& (days) 
- . 

365 
CSF = cancer slope fador (mg&-day)-1 SpeClflC 

RfD = reference dose (mghpday) specific 

‘COPC Concentration contact E~osure Ewsure Exposure Body Average CWC Cancer Slope Carcinogenic Percent Averaging Time NO”CW2 Reference Noncarcinogenic Percent 
Rate Time Frequency Duration Weigbi Can: Time DOSe F&X Risk Carcinogenic NO”CfXC. DOSO Dose Risk Noncarcinogenic 

f  !m 
2~800 

fkllour) (h&vent) ( eventslw (years) ( kg) (days) (mg@day) ( mg&-day&l Risk (days) (mg&?-day) ( mg&!-day) Risk 
Aluminwn 0.05 2.6 48 30 70 25550 2.7E-03 O.OE+OO O.OE+OO 0% 10950 6.3E-03 l.OE+OO 6.3503 41% 
B.XtUIll 0.069 0.05 2.6 48 JO 70 25550 7.3E-06 O.OE+OO O.OE+OO 0% 10950 1.7E-05 7.OE-02 2.4E-04 2% 
copper 0.041 0.05 2.6 46 30 70 25550 4.3E-06 O.OE+OO O.OE+OO 0% 10950 l.OE-05 3.7B02 2.7C04 2% 
IrOn 7.890 0.05 2.6 48 30 70 25550 8.3E-04 O.OE+OO O.OE+OO 0% 10950 1.9E-03 3.OE-01 6.4E-03 42% 
Lead 0.046 0.05 2.6 48 30 70 25550 4.8E.06 O.OE+OO O.OE+OO 0% 10950 i.iE-05 O.OE+OO O.OE+OO 0% 
Manganese (w&r) 0.086 0.05 2.6 48 

:: 
70 25550 9.3E-06 O.OE+OO O.OE+OO 0% 10950 2.2805 2.3802 9.4E-04 

Vanadium 0.026 0.05 2.6 4.8 70 25550 2.7E-06 O.OE+OO O.OEtOO 0% 10950 6.4E.06 7.OE-03 9.1E-04 ;; 

21°C 0.144 0.05 2.6 48 30 70 25550 1.5C05 O.OE+OO O.OE+OO 0% 10950 3.5605 3.OE.01 l .ZE-04 1% 
TOTAL O.OE+OO 1.5E-02 



SURFACE WATER INGESTION EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE CHILD RESIDENT 

The intake from the ingestion of surface water is calculated as follows: 

Intake (mglkg-day) = Cw * CR * ET * EF * ED/BW * ATc or ATnc * DY 

Risk = Intake ‘CSF w/RfD 

Where: INPUT 
Cw = contaminant concentration In surface water (mg/l) 
CR = contact rate (Lkerlhour) 0.05 
ET = child exposure time (hours/event) 2.6 
EF = child exposure frequency (evenwyr) 48 
ED = child exposure duration (yre) 6 
BW = child body weight (kg) 15 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging time for noncarcinogen (yr) 6 
DY q days per year (days) 365 
CSF = cancer slope factor (mg/kg-day)-1 specific 
RfD = reference dose (mg/kg-day) SP&lC 



SURFACE WATER INQESTION EXPOSURE ASSESSMENT - CT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTaO312 
MC9 C&&tP LEJEUNE. NORTH CAROLINA 
FLrmRE CHILD RESIDENT 

Intake (mgrkpday) = Cw’CR’ ET’ EF’ EDIBW’ ATc orATnc* DY 

Risk = Intake * CSF or IRfD 

Where: 
Cw = contaminant concan(ration In surface water (mg4) 
CR = contact rate (Literhour) 
ET = child e~osure time fhcwslevent~ 

INPUT 

0.05 
2.6 

EF = child &oswe frequency (event~lyr) 46 
ED = cNld eqorve duration (yrs) 6 
EW = child body weighi (kg) 15 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging time for noncarcinogen (yr) 6 
DY q days per year (days) 365 
CSF = cancer slope factor (m@pday)-I specific 
RfD q reference dose (mglkg-day) specific 

COPC Conoen(ration CCntZGt Exposure Exqos”re EEQos”re Body Averaging CWC cancer Slope Carcinogenic percent Averaging Time NC”F?KC Reference Noncarcinogetic percent 
Carcinogen Rate lime Frequency Duration WeigM Cm. lime Dose FaCtOr Risk Carolnogenic Noncarc DOS* Dose Risk Nonoarcinogenio 

(mrm) (vilour) (hrelevent) (ever.islyr) (Y*=m (kg, WY4 Child Risk (dw4 CNld Risk 
Child Child Child Child 

OwW=d WW=W 
Child 

bwk-~) OwWW) 
Child 

Aluminum 25.600 0.05 2.6 48 6 15 25550 2.5E-03 O.OE+OO O.OEtOO 056 2190 2.9E.02 l.OE+OO 2.9802 41% 
Barium 0.068 0.05 2.6 48 8 15 25550 6.8E-OS O.OE+OO O.OE+OO 0% 2190 7.9805 7.OE-02 l.lE-03 2% 
copper 0.041 0.05 2.6 48 6 15 25550 4.OE-06 O.OE+OO O.OE+OO 0% 2190 4.7805 3.7b02 ,.3E-03 2% 
IrOn 7.890 0.05 2.6 48 6 15 25550 7.7b04 O.OE+OO O.OE+OO 0% 2190 LOE-03 3.OE-01 3.OE-02 42% 
Lead 0.046 0.05 2.6 48 6 15 25550 4SE-06 O.OE+OO O.OE+OO 0% 2190 5.2805 O.OE+OO O.OE+OO 0% 
Manganese (water) 0.088 0.05 2.6 48 6 15 26550 B.BE-06 o.oE+oo O.OE+OO OU 2190 ,.OE-04 2.3b02 4.4b03 6% 
Vanadium 0.026 0.05 2.6 48 6 15 25550 2.6606 O.OE+OO O.OE+OO 0% 2190 3.OE-05 7.OE-03 4.3E-03 6% 
Zi"C 0.144 0.05 2.6 48 6 15 25550 1.4E-05 O.OE+OO O.OE+OO 0% 2190 l.BE-04 3.OE-01 5.5804 lob 



SURFACE WATER INGESTION EXPOSURE ASSESSMENT 
SITE 65. ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FISHERMAN _ ADULT RECEPTOR 

The intake from the ingestion of surface water is calculated as follows: 

Intake (mg&-day) = Cw’ CR *ET * EF * EDiBW’ ATc orATnc* DY 

Risk = Intake ” CSF or /RfD 

WlHCX INPUT 
Cw = contaminant concewation in surface water (mg4) 
IR = ingestion rate (Literfiour) 0.05 
ET = exposure time (hourslevent) 2.6 
EF = exposure frequency (events&r) 46 
ED = exposwe duration (yrs) 30 
BW = body weigM (kg) 70 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging time for noncarcinogen (ye) 30 
DY = days per year (days) 365 
CSF = cancer slope factor (mghpdey>l specific 
RID = reference dose (mg&g-day) specific 

COPC 

Aluminum 

Barium 

Concentration 
(mMn) 

25.800 

0.069 

CO&St 
Rate 

IthOUr) 0.05 

0.05 

Exposure Ex$mure 
Time Frequency 

(h&vent) 
2.6 

(events&l 
46 

2.6 48 

inc I 0.144 I 0.05 I i.6 I 48 
TOTAL I I I I 

E.Qosure Body 
Dwation Weight 
Wean) (kg) 

30 70 
30 70 
30 70 
30 70 
30 70 
30 70 
30 70 
30 70 

Average CWC Cancer Slope Carcinogenic Percent NOnCarC Averaging Time 
Cerc Time Dose F&X 

Reference Noncarcinogenic Percent 
Risk Carcinogenic NOllCWC. Dose Dose Risk 

(days) ( mg@-day) ( mwkg-da+1 
Noncarcinogenic 

Risk (Years) ( 
25550 

mg!a?day) (mg&day) Risk 
2.7E-03 O.OOE+OO O.OE+OO 0% 10950 6.3803 l.OOE+OO 6.3P03 41% 

25550 7.3E-06 O.OOE+OO O.OE+OO 0% 10950 1.7E.05 7.OOE-02 2.4E-04 2% 
25550 4.3806 O.OOE+OO O.OE+OO 0% 10950 i.OE.05 3.71502 2.7804 2% 
25550 8.3E-04 O.OOE+OO O.OE+OO 0% 10950 1.9E-03 3.OOE-01 6.4E-03 42% 
25550 4.8E-06 O.OOE+OO O.OE+OO 0% 10950 1 .I E-05 O.OOE+OO O.OEtOO 0% 
25550 9.3E-06 O.OOE+OO O.OE+OO 0% 10950 2.2505 2.3OE-02 9.4E-04 6% 
25550 2.7806 O.OOE+OO O.OE+OO 0% 10950 6.4E.06 7.00E.03 9.1E-04 6% 
25550 1.5E-05 O.OOE+OO O.OE+OO 0% 10950 3.5E.05 3.00E-01 1.2E-04 1% 

o.OE+OO 1 SE-02 



S”RF.ACE WATER lNGESTlON EXPOSURE ASSESSMENT 

SlTE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE. NORTH CAROLINA 

The intake from the ingestion of surfece water is calculated as follows: 

Irdake (mglkpday) = Cw * CR * ET * EF * EDlBW * ATc or ATnc * DY 

Risk = Intake * CSF orlRfD 

Where: 

Cw = contaminant concentntion in surface water (mgrl) 
CR q contact rate (Literhour) 
ET = child exposure time (hours/event) 
EF = child exposwe frequency (eventslyr) 
ED = child exposure duration (yrs) 

SW = child body weigM (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = aven@g time for noncarcinogen (yr) 
DY = days Qer year (days) 

CSF = cancer slope factor (mg&-day>1 
RfO = reference dose (mgikgday) 

INPUT 

0.05 
2.6 
48 

8 

15 
70 

6 

365 
specific 
specific 

COPC 

Al”mi”“nl 
Barium 
copper 
Ih” 
Lead 

Conoen(rabo” Contact 
Carcinogen Rate 

@wY (how 

25.800 0.05 
0.069 0.05 
0.041 0.05 
7.890 0.05 
0.046 0.05 

EX$C6”E Ex$o*we EWO,os”P? Body Averaging cart Cancer Slope Carcinogenic Percent Averaging Time Noncars Reference Noncarcinogenic PeXeti 

lime Frequency Duration weight cart. lime Dose Factor Risk C.xcinogenic NOWWC cmre Dose Risk Noncarcinogenic 

(Ius/*“**) (eventdyr) (Years) (kg) (‘Jay@ Owk-=H WWd=yFl Child Risk Wys) WwWdaY) OwWdaY) Child Risk 
Child Child Child Child Child Child Child 
2.6 48 6 15 25550 2.5803 O.OE+OO O.OE+OO 0% 2190 2x-02 ,.Of300 2.9B02 41% 
2.6 48 8 15 25550 8.8C06 O.OE+OO O.OE+OO 0% 2190 7.QE-OS 7.OE-02 ,.lE-03 2% 
2.6 48 6 15 25550 4.OE-06 O.OE+OO O.OEtOO 0% 2190 4.7B05 3.7c02 ,.3E-03 2% 
2.6 48 6 15 25550 7.7P04 O.OE+OO O.OE+OO 0% 2190 9.0%03 3.OE-01 3.OE.02 42% 
2.6 48 6 15 25550 4.5B06 O.OE+OO O.OE+OO 0% 2190 8.2E-08 O.OE+OO O.OE+OO 0% 



Computed by: KTW Checked by: MDB Date: 1 O/95 

EXAMPLE DERMAL CONTACT WITH SURFACE WATER CALCULATIONS 
SITE 65 - ENGINEER AREA DUMP 

CONTRACT TASK ORDER 0312 

Purpose: Estimate intake/risk from dermal contact with surface water 

C 
SA 
PC 
ET 
EF 
ED 
CF 
BW 

AT, 
AL 

Intake (mglkgday) = 
CxSAxPCxETxEFxEDxCF 

BWxAT 

Contaminant concentration in groundwater (mg/L) 
Exposed skin surface available for contact (cm”) 
Permeability constant (cm/hr) 
Exposure time @r/day) 
Exposure frequency (days/year) 
Exposure duration (years) 
Conversion factor (1 L/l ,000 cm3) 
Body weight (kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 

Carcinogens = Intake (mg/kg-day) x CSF (mg/kgday)” 
Noncarcinogens = Intake (mg!kgday)/RfD (mg/‘kgday) 

Example Carcinogen: No Carcinogenic COPCs in Surface Water 

Example Noncarcinogen: Aluminum 

Intake (mg/kgday) = 
25.8mglLx8.300cm2x1.OE-03cmhrx2.6hrldayx48daysllyrx30yrsx1 L/1,000cm3 

7Okgx10,95Odays 

= l.OE-03 

Risk = l.OE-03 wfkdw = 5.28-03 
2.OE-01 mglkgday 

Re: Site 6.5 Current Residential Adult 



SURFACE WATER DERMAL CONTACT EXPOSURE ASSESSMENT 
SITE 65. ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE. NORTH CAROLINA 
FUTURE ADULT RESIDENT 

The intake from dermal cotiac1 tith surface water IS calculated as follow 

intake (mopday) = Cw * SA * PC * ET * EF * ED * CF/BW * ATc or ATnc * DY 

Risk = Intake ‘CSF or/RfD 

WhW3: 
CW = contaminant concentration in water (mgfl) 
SA = sldn surface available for contact (cmz) 
PC q contaminant specific dermal penability (c&r) 
ET = exposure time (ha&day) 
EF : e.wosve frequancy (days&?) 
ED = e)q)owe duration (years) 
CF = volumetric conversion Tactor for water (iliter/iOOO cm3) 
EW = body welgM (kg) 
ATc = averaging time for carcinogen 0.T) 
ATnc = averaglng time for noncarcinogen (yr) 
DY = days per year (days) 
CSF = cancer slope fador (mg&-day>1 
RfD = reference dose (mg&-day) 

INPUTS 

8300 
Specific 

2.6 
48 
30 

0.001 
70 
70 
30 

365 
Specific 
Specific 



SURFACE WATER DERMAL CONTACT U(POSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTQ0312 
MCS CAMP LEJEUNE, NORTH CAROLINA 
FISHERMAN-ADULT RECEPTOR 

The in(ake from dermal contact with surface water is calculated es follow’ 

Intake (mgkpday) = Cw ’ SA * PC * ET * EF ’ ED * CFBW * ATc or ATnc * DY 

Ri%k= Intake * CSF or!RfD 

Where: 
CW = contaminant concentration in water (mgA) 
SA = $16” surface available for contact (cm2) 
PC = cont%minan( specific dermal permabillty (cmmr 
ET = exposure time (hours/day) 
EF = exporure frequency (daysh/r) 
ED = exposure duretion (years) 
CF = volumetric conversion factor for water (ltitedl 
BW = body weight (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaang time for noncarcinogen (Y) 
DY = darj per year (day%) 
CSF = cancer slope factor (mg&-day>1 
RfD = reference dose (mg&day) 

INPUTS 

8300 
Specific 

2.8 
48 
30 

0.001 
70 
70 
30 

365 
specific 
Sp%dfiC 

COPC Concentration SWfW% Denml Exposure Evosure Exposure Volumetric SW Averaging CWC Demal Adjud. Carcinogenic percent Average Noncalc Dennel Adjust. NO”CWC. P%E%nt 
Carci”og%” Area Pemwability Time Frequency Duration Conversion WeigM Cam Time DOS% Slope Risk Carcinogetic Noncarc Time DO%% Reference Risk Noncarcinogenic 

fw4 ma wl-m (how/day) (dayem) (Years) (M3) (kg) W’s) OwWW FedOr Risk (d=ys) @w&-day) Dose Risk 
(mglkg-day~l (m&g-d yI 

AhJ”llnum 25.800 8300 l.OE-03 2.6 48 30 0.001 70 25550 4.5E-04 O.OOE+OO O.OE+OO 0% 10950 f.OE-03 2.00,,“1 5.2E-03 42% 
Barium 0.069 8300 i.OE-03 2.6 48 30 0.001 70 25550 l.ZE-06 O.OOE+OO O.OE+OO 0% 10950 2.8806 1.4OE-02 Z.OE-04 2% 
copper 0.041 8300 l.OE-03 2.8 48 30 0.001 70 25550 7.1E-07 O.OOEtOO O.OE+OO 0% 10950 1.7E-06 7.42803 Z.ZE-04 2% 
IhO” 7.890 8300 i.0E.03 2.6 48 30 0.001 70 25550 1.4E-04 O.OOEtOO O.OE+OO 0% 10950 3.2E-04 KOOE-02 5.3503 42% 
Lead 0.046 8300 4.OE-06 2.6 48 30 0.001 70 25550 3.2E-OS O.OOE+OO O.OE+OO 0% 10950 7.4E-09 O.OOE+OO O.OE+OO 0% 
Manganese (water) 0.088 8300 l.OE-03 2.6 48 30 0.001 70 25550 1 SE-06 O.OOE+OO O.OE+OO 0% i 0950 3.6E-08 4.6OE-03 7.8804 8% 
Vanadium 0.026 8300 f.OE-03 2.6 48 30 0.001 70 25550 4.6E-07 O.OOEtOO O.OE+OO 0% 10950 i.lE-06 1.4OE-03 7.6C04 6% 
Zinc 0.144 8300 &OE-04 2.6 48 30 0.001 70 25550 ,SE-08 O.OOE+OO O.OE+OO 0% 10950 3.5E.06 6.00&02 5.8C05 0% 



SURFACE WATER DERMAL CONTACT EXPOSURE ASSESSMEM 
SITE 65 _ ENGINEER AREA DUMP 

REMEDIAL I-iVESTlGATlON CT00312 
MC6 CAMP LEJEUNE. NORTH CAROLINA 
FISHERM - CHILD RECEPTOR 

The intake from denal eontaci with surface water is calculated as follows: 

Intake (mg.@-day) = Cw ’ SA * PC * ET * EF * ED - CF,F,W’ ATc or ATnc * DY 

Risk = Intake’ CSF or lRfD 

Where: 
CW = contamlnati concentration in water (mgn) 

SA = child &n suface avaihble for contact fcm2) 
PC = contaminant spaclfic dermal penabilit;(c&r) 
ET = child exposure time (hours/day) 
EF = child eqcsure frequency (daysiyr) 
ED = child ewcwre duration fvears, 
CF = vclumet;ic conversion f&or fir water (llitedlO00 

BW = child body weigh( (kg) 
AT0 = avenging time for carcinogen (yr) 
ATnc = svsnging time for noncarcinogen (yr) 
DY = days per year (days) 
CSF = cancer &pa hc,cr (mghg.daytl 

RfD = reference dose (mg&day) 

INPUTS 

Specific 
2100 

Specific 
2.6 
48 

6 
0.001 

15 
70 

6 

365 
Specifio 
Specific 

cm3) 

COPC CCWStntiCll StiaC* Deilllal Eworue Expo*ure Expos”re “ol”mebic Body Averaging CW.2 Denal Adjust. Carcinogenic P*,Ceill Average Noncarc Denal Adjust. NCllC.IC. PerCen( 
Area Permeability Tkne Frequency Duration Ccnversicn WeigM Cm lime DC% Slope Risk Carcinogenic Noncaic Time t)c*e Reference Risk Noncarcinogenic 

VW3 (cm2) mJw (hours/day) (days/yr) (Yew u-a (kg) (days) VWwJaY) FaCtor Child Risk (d=ys) Dose Child Risk 
Child Child Child Child Child Child (mglkg davtl Child 

@$p) 
(mgk- day) Child 

Aluminum 25.800 2100 l.OE-03 2.6 48 6 0.001 15 25550 l.lE-04 O.OE*OO O.OE+OO 0% 2190 ,.2E-03 Z.OE-01 B.ZE-03 42% 

Bariwn o.oa* 2100 ,.OE-03 2.6 46 6 0.001 15 26550 2.6&07 O.OE+OO O.OE+OO 0% 2190 3.3E-06 l.4E.02 2.4E-04 2% 

copper 0.041 2100 l.OE-03 2.6 46 6 0.001 15 25550 1.7E-07 O.OE+OO O.OEtOO 0% 2190 2.OE-06 7.4E-03 2.7C04 2% 

IkCn 7.890 2100 l.OE-03 2.6 48 6 0.001 15 25550 3.2805 O.OE+OO O.OE+OO 0% 2190 3.8804 B.OE-02 B.JE-03 42% 

Lead 0.046 2lOO 4.OE-06 2.6 46 6 0.001 15 25550 7.5E-10 O.OE+OO O.OE+OO 0% 2190 8.8109 O.OE+OO O.OE+OO 0% 

Manganese (water) 0.088 2100 l.OE-03 2.6 48 6 0.001 15 26560 3.6E.07 O.OE+OO O.OE+OO 0% 2190 4.2E-06 4.6E-03 9,2E-04 6% 

Vanadium 0.026 2100 l.OE-03 2.6 46 6 0.001 15 25550 l.lE-07 O.OE+OO O.OE+OO 0% 2100 1.3E-06 1.4E-03 O.OE-04 6% 

inc 0.144 2100 6.OE.04 2.6 48 6 0.001 15 25550 3.5807 O.OE+OO O.OE+OO 0% 2190 4.,E-06 S.OE-02 6.9E-05 0% 
OTAL O.OE+OO ISE-02 



SURFACE WATER DERMAL CONTACT EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTG-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE CHILD RESIDENT 

The intake from dermal contact with surface water is calculated as follows: 

Intake (mg/kg-day) = Cw * SA * PC * ET * EF * ED * CFlBW * ATc or ATnc * DY 

Risk = Intake * CSF or /RfD 

Where: INPUTS 
CW = contaminant concentration in water (mgll) Specific 
SA = child skin surface available for contact (cm2) 2100 
PC = contaminant specific dermal permability (cm/ Specific 
ET = child exposure time (hours/day) 2.6 
EF = child exposure frequency (days&r) 48 
ED = child exposure duration (year&) 6 
CF = volumetric conversion factor for water flliterll 0.001 
BW = child body weight (kg) 15 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging time for noncarclnogen (yr) 6 
DY = days per year (days) 365 
CSF = cancer slope factor (mg/kg-day>1 Specific 
RfD = reference dose (mglkg-day) speclfii 

inc I 
OTAL 

Concentration Surface 
Area 

(w/l) (cm2) 
Child 

25.800 I 2100 
i.OE-03 1 2.6 1 48 1 6 

Volumetric 
Conversion 

(Um3) 

o.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

Body 
Weight 

ml) 
Child 

15 
15 
15 
15 
15 
15 
15 

i 15 

Averaging Cart Dermal Adjust. Carcinogenic Percent Average 
Cart Time Dose Slope Risk Carcinogenic Noncarc Time 

Ways) fmalkrr-day) Factor Child Risk (days) 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

Noncarc FiciGqs 
Dose Reference 

(wNg-W) Dose 
Child 

1.2E-03 
{mg/kg-day) 

2.OE-01 
3.3&06 1.4E-02 
2.OE-06 7.4E-03 
3.8E-04 6.OE-02 
8.8E-09 O.OE+OO 
4.2E-06 4.6E-03 
1.3E-06 1.4E-03 
4.1E-06 6.OE-02 



SURFACE WATER DERMAL CONTACT EXPOSURE ASSESSMENT- CT 
SlTEBS-ENGINEERAREA DUMP 
REMEDIAL INVESTIGATION CTGO31.2 
MC6 CAMP LEJEUNE, NORTH CAROLINA 

FUi-,,RE CHILD RESIDENT 

Make (mgkgday) = Cw * SA * PC * ET * EF * ED + CNBW * ATc or ATnc * DY 

Risk = Intake ’ CSF w /RfD 

CW = oontaminati concentration in water (mgil) 
SA E child sldn surface available for contact (cm2) 

PC = contaminant specific denal permsbility (cmlhr) 
ET = child exposwe time (how/day) 

EF = child eqoswe frequency (dsyslyr) 
ED = child ewosure duxtion (years) 
CF = volumetric conversion fedor for water (Iliter/lOOO c 

6W = child body welgbt (kg) 
ATc = averaging time fw cardnogen (yr) 
ATno = avereglng Ume for noncarcinogen (yr) 
DY = days per yea (dew) 

INPUTS 
Specific 

1745 
Specific 

2.6 
46 

6 
0.001 

15 
70 

6 
365 

CSF = c&er &pe +&or (m&-day)-1 Specific 
RfD = reference dose (mgikg.day) Specific 

I concmtration I 

(WY 

0.069 
0.041 

7.590 
0.046 
0.088 

0.026 
0.144 

surface Deri?lel Exposure 
Penneabltity Time 

(cm2) (cnvhr) (how/day) 
Child Child 

1745 ,.OE-03 2.6 
1745 l.OE-03 2.6 
1745 l.OE-03 2.6 

1745 l.OE-03 2.6 
1745 4.OE-06 2.6 

1745 ,.OE-03 2.6 
1745 l.OE-03 2.8 

1745 &OE-04 2.6 

COPC 

Al”mi”“nl 
ht"lIl 
copper 

IrOn 
Lead 
Manganese 
Vanadium 

Zinc 

Exposure 
F,EpE~L?y 
W~YC 

Child 
48 

46 
48 
46 

48 
48 
48 

48 

Volumetric 
Conversion 

(VW 

--am- 
0.001 
0.001 

0.001 
0.001 
0.001 
0.001 

0.001 

6ody 
WeigM 

Cd 
Child 

15 

Avenging 
Cart lime 

WYS) 

25550 
25550 
25550 
25550 

25550 
25550 
25550 

25550 

c.n: 
Dose 

W%-day) 
Child 

B.BE-05 
2,4E-07 
1.4E-07 
2.7C05 

6.2E-10 
3.0s07 
6.9b08 

2.9E-07 

- 
Dermal AdJust. 

Slope 
Fedor 

(mgikpday)-1 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

Carcinogenic 

Risk 
Child 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE*OO 
O.OE+OO 
O.OE+OO 

O.OE*OO 
O.OE+OO 
O.OE+OO 

Aveage NCWXC Denal Adjust Noncarc. percent 

Noncarc hme Dose Reference Risk Noncarcinogenic 

(‘W’s) bw%-day) DO5E Child Risk 

Child (mglkpday) Child 

2190 l.OE-03 Z.OE-01 5.1&03 42% 
2190 2.8806 ,.4E-02 2.OE-04 2% 

2190 ,.BE-06 7.4C03 2.2E-04 2% 

2190 3.1E-04 B.OE-02 5.2E-03 42% 

2190 7.3E-OQ O.OE+OO O.OE+OO 0% 

2190 3.5E-06 4.6b03 7.6804 6% 

2190 ,.OE-06 l.4E-03 7.4E-04 6% 

2190 3.4E-06 6.OE-02 5.7B05 0% 
1.2E-02 



Computed by: KTW Checked by: MDB 

EXAMPLE FISH INGESTION CALCULATIONS 
SITE 65 - ENGINEER AREA DUMP 

CONTRACT TASK ORDER 0312 

Date: 1 O/95 

Purpose: Estimate intake/risk from ingestion of fish 

Intake (mglkgday) = 
CxCFxEFxEDxIR 

BWxAT 

Where: 
FI 
EF 
ED 
IR 
BW 

AT, 
AL 

c = Contaminant concentration in fish (mg/kg) 
= Fraction ingested (unitless) 
= Exposure frequency (meals/year) 
= Exposure duration wears) 
= Ingestion rate (kg/meal) 
= Body weight (kg) 
= Averaging time carcinogen (days) 
= Averaging time noncarcinogen (days) 

Risks: 

Carcinogens = Intake (mg/kg*day) x CSF (mg/kgday)-’ 
Noncarcinogens = Intake (mg/kgday)/RfD (mg/kgday) 

Example Carcinogen: No carcinogenic COPCs in fish tissue 

Example Noncarcinogen: Mercury 

Intake (mglkg-day) 0.3 = mglkg x 0.145 kglmeal x 48 mealsl’ x 30 yrs x 1.0 

70 kg x 10,950 days 

= 8.2E-05 

Risk = 8.2E-05 w&-day = 8.2E-01 
l.OE-04 mglkg-day 

Re: Site 65 Current Adult Fisherman 



FISH INGESTION EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FISHERMAN - ADULT RECEPTOR 

Intake (mg/kg-day) = CF * IR * FI * EF l ED/BW * ATc or ATnc * DY 

Risk = Intake l CSF or/RfD 

Where: 
CF = contaminant concentration in fish (mg/kg) 
IR = adult ingestion rate (kg/meal) 
FI = fraction ingested from contaminated source (unitless) 
EF = adult exposure frequency (mealslyr) 
ED = adult exposure duration (years) 
BW = adult body weight (kg) 
ATc = averaging time for carcinogen (years) 
ATnc = averaging time for noncarcinogen (years) 
DY = days per year (dayslyr) 

1 I 

0.145 
1 

46 
30 
70 
70 
30 

365 



FISH INGESTION EXPOSURE ASSESSMENT 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0312 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FISHERMAN. CHILD RECEPTOR 

intake (mg/kg-day) = CF + IR l FI l EF l ED/BW * ATc or ATnc + DY 

Risk = Intake l CSF or /RfD 

Where: INPUTS 
CF = contaminant concentration in fish (mg/kg) 
IR = child ingestion rate (kg/meal) 0.145 
FI = fraction ingested from contaminated source (unitless) 1 
EF = child exposure frequency (meals/yr) 46 
ED = child exposure duration (years) 6 
BW = child body weight (kg) 15 
ATc = averaging time for carcinogen (years) 70 
ATnc = averaging time for noncarcinogen (years) 6 
DY = days per year (days!yr) 365 

Concentration 

I 





TOXICITY DATA USED TO CALCULATE TERRESTRIAL REFERENCE VALUES 

SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT06312 

MCB, CAMP LWEUNE, NORTH CAROLINA 

Chemical 
Aluminum 

Antimony 
Arsenic 

Barium 
Beryllium 
Cadmium 

Chromium 
Cobalt 

Ww 
lion 
Lead 

Manganese 
Mercury 

Molydenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 

Zinc 
Cyanide 

Acenaphthene 

Acenaphthylene 
Anthracene 
Ben.zo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Ber!zo(ghf)perylene 

Eenzo@,h,i)perylene 
Benzo(a)pyrene 
beta-BHC 
gamma-BHC 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 

Carbazole 
Chwsene 
Dibenzofuran 
Dibenzo(a,h)anthracene 

Dibenz(a.h)anthracene 
Diethylphthalate 
24Dimethylphenol 
Di-n-butyfphthalate 
Di-noctylphthalate 
2,CDinitrophenol 

2,6-Din’krotoluene 
Fluoranthene 

Fluorene 
Indeno(l,2,3-cd)pyrene 
2-Methylnaphthalene 
Naphthalena 
Nitrobenzene 

n-Nitrosodiphenylamine 
Phenanthrene 

Phenol 
Pyrene 

Substitute Cattle 

Chemical Used (mglkglday) 

/ 

5 

NA 
0.25 

0.1 

NA 
0.0025 

5 
0.05 

0.5 
5 

0.15 

1 
0.01 

NA 
0.25 
0.01 

NA 
NA 

0.25 

2.5 
NA 

(Benzo(a)pyrene 
(Benzo(a)pyrene 

(Benzo(a)pyrena 
(Benzo(a)pyrene 

(Benzo(a)pyrene 

(beta-BHC) 

(Benzo(a)pyrene 
(Benzo(a)pyrene 
(Benzo(a)pyrene 
(Benzo(a)pyrene 

(Benzo(a)pyrene 

(Benzo(a)pyrene 
(Naphthalene) 

(Naphthalene) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

zt 

E 
NA 
NA 

ii:: 
NA 

NA 
NA 
NA 

1: 
NA 

12 
NA 
NA 

NA 
NA 

1:: 

NA 
NA 
NA 

Poultry 

bWkg~daY) 

(1) 10 (1) 
NA 

s; 
5.135 (61) Mallard 

1 (1) 
NA 

I:; 
1.45 (63) Mallard 

50 (1) 

;; 
0.5 (1) 

15 (1) 

;; 
50 (1) 

3.85 (65) A. kestr 

‘;; 
100 (1) 
0.1 (1) 
NA 

(1) 15 (1) 

(1) 0.5 (67) Mallard 

5 (1) 
NA 

(1) 11.38 (66) Mallard 

(1) 50 (1) 
4.5 (21) 

ii 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.11 (16) Ringed 

2 
NA 
NA 
NA 

NA 
NA 
NA 

0.11 (16) Ringed 
NA 
NA 

i:: 
NA 

:: 

1: 
NA 

NA 
NA 
NA 

Rabbit 

@‘WWdaY) 
11.61 

4.06 
2.90 
1.16 

NA 
0.03 

58.03 
0.56 

11.61 

29.02 
1.74 

23.21 
0.12 

NA 
2.90 

0.12 

Ii:: 
0.06 

29.02 

NA 

NA 
NA 
NA 

s 

z; 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

1:: 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

Dog 
OwWW 

15 (1) 
NA 

(1) NA 

(1) NA 

(1) OS% (14) 

I:; 
NA 
NA 

I:{ 

NA 

NA 

11; iit 

(1) NA 

NA 

;; 
25 (2) 

E:: 
NA 

(1) NA 

(1) 1 (3) 
0.375 (22) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Li:: 
NA 
NA 

2 
NA 

1 WI 
0.4 (64) 
NA 

NA 
NA 
NA 
NA 

1:: 
NA 
NA 

NA 

Rat 

(mgWW) 
NA 

0.035 (12) 

OE (4) 
0.54 (4) 

0.004 (15) 
2.41 (5) 

NA 
NA 
NA 

6 (6) 
8.6 (66) 

0.32 (IS) 
0.02 (62) 

5 (2) 
0.04 (19) 

o.cz (54) 

0.65 (58) 
160 (69) 

10.6 (23) 

17.5 (56) 
175Acen. 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

5 (51) 
5 (51) 

NA 
15.9 (52) 

NA 
NA 
NA 
NA 
NA 
NA 

lg (63) 

17.5 (70) 

20 (87) 
NA 

1;; (56) 
NA 

:: (9) 
0.25 (SO) 

50 (81) 
41 

‘S (57) 
NA 

Mouse 

O-wkMv) 
1.93 (60) 

0.12Ng: (13) 
NA 
NA 

NA 
NA 
NA 

1: 
NA 
NA 
NA 
NA 
NA 

0.1; (20) 
NA 

2 

NA 

NA 
NA 

loo (33) 
1 
1 
1 
1 

1 m 
NA 
NA 
NA 
NA 

1 
1 

: 
1 

4563 (53) 

5 W 
NA 

NA 

1:: 
12.5 (8) 

NA 

1 
NA 
NA 
NA 

NA 

NA 

7; (10) 

Guinea Pig 

bwWdaY) 
NA 
NA 

z 
NA 
NA 
NA 

ii 
NA 
NA 

Iit 

2 
NA 
NA 
NA 

ii:: 
NA 

NA 

St 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.23 (11) 
NA 

K 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

1: 
NA 

Mink 

bWWW) 

Et 
NA 

NA 
NA 

ii 

I;.; (17) 
NA 
NA 

K 
NA 

rl:: 

K 
NA 

NA 
NA 



TOXICITY DATA USED TO CALCULATE TERRESTRIAL REFERENCE VALUES 
SITE 65. ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CT00312 
MCB. CAMP LWEUNE, NORTH CAROLINA 

Chemical 
Aldrin 
Alpha-chlordane 
Gammachlordana 
Dieldrin 
4,4’-DDD 
44’.DDE 
4,4’-DDT 
Endosulfan 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1221 
Aroclor-1232 
Aroclor-1260 
Aroclor-1254 
Aroclor-1248 
Methylene chloride 
Carbon disulfide 
l,l-Dichloroethene 
1.2.Dichloroethene (total) 
Chloroform 
2-Butanone 
l,l,l-Trichloroethane 
Trichloroethene 
i,l.2-Trichloroethane 
Benzene 
1,1,2.2-Tetrachlorcethane 
Tetrachloroethene 
Toluene 
Ethylbenzene 
Xylenes 
Xylenes (total) 
Vinyl chloride 
Acetone 

Cattle 
MuNWdaY) 

0.5 
1 

0.: 
NA 

FE 
NA 

it 
NA 

Iii 
NA 

Iit 
NA 
NA 
NA 
NA 

K 
NA 

z:: 
NA 
NA 

Ii:: 
NA 
NA 
NA 

E 
NA 

E 
NA 

(24) 

2.14 (70) Blackbi 
2.14 (70) Blackbi 
0.03 (71) Mallard 

0.088 (DDT) 
0.088 (24) Quail 
0.088 (24) Quail 

10 (72) Partridg 
10 (72) Partrtdg 
10 ‘(72) Partridg 

0.3 (73) Mallard 
0.3 (73) Mallard 
0.3 (73) Mallard 
NA 
NA 

0: (78) Owl 
NA 

0.18 (76) Pheasa 
NA 

E 
NA 
NA 
Pd.4 

I2 
NA 
NA 
NA 
NA 

is 
NA 
NA 
NA 
NA 
NA 

(1) NAS, 1980 (19) Halverson et.al., 1966 
(2) Ambrose et.al., 1976 (20) Rungby and Dansher, 1984 
(3) Drinker et. al., 1927 (21) Gomez et.al., 1983, 1988 
(4) Schroder and Mitohner, 1975a, (22) USEPA, 1980 
(5) Mackenzie et.al., 1958 (23) Howard and Hanzal, 1955 
(6) Azar et.al., 1973 (24) Ford et.al., 1991 
(7) Mackenzie and Angevine, 198 (25) Walker et.al., 1969 
(8) USEPA, 1988a (26) Hoechst, 1989 
(9) Schmall, 1955 (27) Vesicol, 1969 

I (10) USEPA, 1989a (28) Treon et.al., 1955 
(11) Lamb, et.al., 1987 (29) Aulerich etal., 1990 
(12) Schroeder et.al., 1976 (30) Wasserman and Culos, 1973 
(13) Schroeder and Mitchner, 197 (31) Bruckner et.al., 1974 
(14) Loser and Lorke, 1977 (32) Byrne et.al., 1988 
(15) Kopp et.al., 1982 (33) USEPA, 1989b 
(16) Peakall et.al., 1974 (34) NCA., 1982 
(17) Aulertch et.al., 1982 (35) Hardin et.al., 1981 
(18) Fiihugh et.al., 1950 (36) Heywocd et.al., 1979 

Rabbit 
~~g/WdaY) 

NA 
NA 
NA 
NA 

it 
NA 
NA 

ii 
NA 

R 
NA 
NA 
NA 
NA 
NA 

1 
0.28 

NA 
1.1 
NA 
NA 

1:: 
NA 

NA, 

It 
NA 
NA 

ii:: 
NA 

i:: 
NA 

(37) Jorgenson et.al., 1985 (55) NCI, 1978 
(38) Lane, et.al.. 1982 (56) USEPA, 1989b 
(39) NTP, 1985a (57) NTP, 1983a 
(40) White et.al., 1985 (58) Schroeder et.al., 1970 
(41) Wolf et.al., 1956 (59) Nitchke, et.al., 1983 
(42) Buban, 1985 (60) Ondreicka, et.al., 1966 
(43) NTP, 1986a (61) USFWS, 1964 
(44) Quast et.al., 1983 (62) Thomas and Hinsdill, 1980 
(45) Vesicol, 1955 (63) White and Finely, 1978 
(46) USEPA, 1986a (64) Smith, et.al., 1953 

Dog 
Owlka~day) 

0.025 (77) 
0.075 (48) 
0.075 (48) 
0.005 (25) 

NA 
NA 
NA 

0.57 (26) 

0.025 (27) 
0.025 (27) 

NA 
O.ooO125 (24) 

NA 
NA 

(75) Lit 

(77) NA 

(35) 1: 
NA 
NA 
30 (36) 
NA 

Iii 
NA 

1 

K 
NA 
NA 
NA 

(47) Fitzhugh, 1946 (65) Pattee, 1984 
(48) WHO, 1984 and NRCC, 1975 (66) Laskey, et.al.. 1982 
(49) Vesicol, 1983 (67) Heinz, et.al., 1987 
(50) Ringer, 1983 (68) White and Dieter, 1978 
(51) It0 etal., 1975 (69) Schlicker and Cox, 1968 
(52) NTP. 1985b (70) Stickel, e.al., 1983 
(53) M&lane and Hughs. 1980 (71) Nebeker etaI., 1992 
(54) USEPA, 1988b (72) Abiola, 1992 

Rat 
OWWdaY) 

0.025 
0.055 
0.055 
0.005 

0.8 
0.8 
0.8 
0.6 
0.6 
0.6 

0.25 
0.25 
0.25 
0.15 

NA 
3.5 

0.15 
0.005 

NA 
NA 

5.85 
NA 
28 

5 
38 
NA 
NA 

100 
NA 
0.1 
76 
1.4 

22.3 
9.71 
179 
179 

0.17 
IO 

(34) 

(59) 
(44) 
(37) 

(39) 

(41) 
(85) 
(42) 

I:!; 
(43) 

Ifg 
(46) 

Mouse 

(wWd($ 

NA 

2 

z: 
NA 
NA 
NA 
NA 
NA 

1:: 
NA 

ii 
NA 
NA 
NA 

0.13 
NA 
NA 
NA 

E 
NA 

1000 
NA 

0.39 
NA 

K 

Kt 
NA 
NA 
NA 
NA 

(62) 

(38) 

(40) 

Guinea Pig 
bWWW4 

NA 
NA 

ii 
NA 

12 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1:: 
NA 

:i 

Iii 
NA 
NA 
NA 

(73) Spann, et.al., 1986 
(74) Dow, 1958 
(75) Villeneuve, etal., 1972 
(76) Dahlgren, et.al., 1972 
(77) FAO/WHO, 1978 
(78) McLane and Hughes, 1980 
(79) Piekacz, 1971 
(80) CIIT, 1984 
(81) NCI, 1979 
(82) Jeter et.al., 1954 
(83) Til etal., 1983 
(84) Lee etal., 1976 
(85) USEPA, 1989c 
(86) Tainter et.al., 1934 
(87) Tainter etal., 1938 

Mink 
OwWdayl 

NA 

Lit 
NA 
NA 
NA 

Ki 
NA 

i; 
0.057 (29) 

1: 
NA 

i’: (50) 
NA 
NA 
NA 
NA 

Ii2 
NA 

12 
NA 
NA 
NA 

1; 

1 
NA 
NA 
NA 



BODY WEIGHTS FOR TERRESTRIAL REFERENCE VALUE CALCULATION 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Body Weight (kg) 
Cattle 
Whitetailed Deer 
Bobwhite Quail 
Eastern Cottontail 
Lab Rat 
Lab Dog 
Poultry 
Red Fox 
Racoon 
Lab Mouse 
Guinea pig 
Mink 
Mallard Duck 
Short-tailed Shrew 
America1 Kestral 
Blackbird 
Pheasant 
Ringed Dove 
Screech Owl 
Partridge 

100 (IT Corp, 1992) 
45.4 (Dee, 1991) 

0.0174 (USEPA, 1993b) 
1.2285 (USEPA, 1993b) 

0.35 (USEPA, 1988) 
10 (USEPA, 1988) 
0.5 (IT Corp, 1992) 

4.535 (Storm et.al., 1976) 
5.12 (USEPA, 1993b) 
0.03 (USEPA, 1988) 
0.86 (USEPA, 1988) 

1 (USEPA, 1993b) 
1 (Heinze et.al., 1989) 

0.017 (Schlesinger and Potter, 1974) 
0.13 (Pattee, 1984) 

0.064 (Stickel, 1983) 
1 (USEPA, 1993b) 

0.155 (Terres, 1980) 
0.181 (Dunning, 1984) 

0.4 (Abiola, 1992) 



Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Cyanide 

Acenaphlhene 
Acenaphthylene 
Anthracene 

Benzo(bjffuoranthene 
Benzo(k)ffuoranihene 
Benzo@hf)perylene 
Benzo(g,h.f)perylene 
Benzo(a)pyrene 
beta-BHC 
gamma-BHC 
Bis(2-ethvlhexvl)phthalate 
Bis(2-chloroethyi)ether 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Dibenzofuran 
Dibenzo(a,h)anthracene 
Dibenz(a,h)anthracene 
Diethylphthalate 
2.4-Dimethvluhenol 
Di-n-butylphthalate 
Di-n-octylphthalate 
Z,4-Dinitrophenol 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
ZMethylnaphthalene 
Naphthalene 
Nitrobenzene 
N-Nitrosodiphenylamine 
Phenanthrene 
Phenol 
P 

‘! 

REGION IV TERRESTRIAL REFERENCE VALUES 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Whitetailed Deer Bobwhite Quail Eastern Cottontail Red Fox 
twWdaY) 

6.51E+OO (ct) 
6.91 E-03 (rt) 
3.25E-01 (ct) 
1.30E-01 (ot) 
l.O7E-01 (rt) 
3.25E-03 (cl) 
6slE+oo (ct) 
6.51E.02 (ct) 
6.51E-01 (ct) 
6.51E+OO (ct) 
1.95E-01 (ct) 
I .30E+OO (ct) 
1.30E-02 (ct) 
3.95E-03 (rt) 
3.25E.01 (ct) 
I .30E-O2 (ct) 
1.58E-02 (mo) 
454E-03 (rt) 
3.25E-01 (ct) 

3,25E+OO (ct) 
2.13E+OO (rt) 

3.46EtOO (r-t) 
3.46E+OO (rt) 
8.71EtOO (mo) 
8.71E-02 (mo) 
6.71E-02 (mo) 
8.71E-02 (mo) 
8.71E-02 (mo) 
8.71E-02 (mo) 
8.71E-02 (mo) 
9.88E-01 (11) 
9.88E-01 (rt) 
4.8gE-02 @p) 

NA 
3.14EtOO (rt) 
8.71 E-02 (mo) 
8.71 E-02 (mo) 
8.71E-02 (mo) 
8.71E-02 (mo) 
8.71E-02 (moj 

3.99E+02 (mo) 
4.36801 (mo) 
2.47EtOl (rt) ' 
3.46E+OO (rt) 
3.95EtOO (rtj 
2.42E-01 (dg) 
l.O9E+OO (mo) 
2.47E+OO (rt) ' 
8.71E-02 (mo) 

8.1oE+oo (rt) 
8.1oE+oo (rt) 
4.94E-02 (rt) 
9.88EtOO &tj 
8.10E+oo (It) 
l.l9E+OO (rt) 
6.53E-01 (mo) 

twWdaY) 
3.06E+Ol (bi) 
9.52E-02 (rt) 
1.98E+Ol (bf) 
3.06E+OO (bi) 
1.47EtOO (rt) 
5.59EtOO (bf) 
153E+O2 (bt) 
1.53EtOO (bi) 
4.59E+Ol (bf) 
1.53E+02 (bi) 
7.52E+OO (bi) 
3.06E+02 (bi) 
3.06E-01 (bi) 
5.44E-02 (It) 
4.59E+Ol (bi) 
1.93EtOO (bi) 
153E+Ol (bi) 
6.26G02 (rt) 

4.39EtOl (bi) 
I .53E+O2 (bi) 
1.38E+Ol (bi) 

4.76E+Ol (rt) 
4.76E+Ol (rt) 
1.2OE+O2 (mo) 
1.20EtOO (mo) 
I .20EtOO (mo) 
1.20E+OO (mo) 
I .2OE+OO (mo) 
1.20EtOO (mo) 
1.20E+OO (mo) 
1.36E+Ol (rt) 
1.36EtOl (rt) 
23OE+OO (bi) 

NA 
4.32E+Ol (rt) 
1.2OE+OO (mo) 
1.20E+OO (mo) 
1.2OE+OO (mo) 
1.2OE+OO (mo) 
1,20E+OO (mo) 
550Et03 (mo) 
6.00EtOO (mo) 
2.28E-01 (bi) 

4.76E+Ol (bi) 
5.44EtOl (bi) 
3.33E+OO (dg) 
I .50EtOl (mo) 
3.40E+Ol (rt) 
1.2OE+OO (mo) 
l.l2E+02 (rt) 
I .12E+02 (rt) 
6.80E-01 (rt) 
1.36E+O2 (rt) 
l.l2E+OZ (rt) 
1.63E+Ol (r-t) 
8.99E+OO (mo) 

tm$Wday) tmgWday) 
l.l6E+Ol (rb) 1.95E+Ol (dg) 
4.06EtOO (rb) 
2.gOE+OO (rb) 
1 .I 6E+OO (rb) 
3.55B01 irtj 
2.90E-02 (rb) 
5.80E+Ol (rb) 
5.80E-01 (rb) 
1.16EtOl (rb) 
2.90E+Ol (rb) 
1.74E+OO (rb) 
2.32EtOl (rb) 
1.20E-01 (rb) 
1.32B02 (rt) 

2.90E+OO (rb) 
1.2OE-01 (rb) 
5.25B02 (mb) 
1.51E-02 (rt) 
5.80E-02 (rb) 
2.gOE+Ol (rb) 
7.1 lE+OO (rt) 

1.15EtOl (rt) 
l.ltiE+Ol (rt) 
2.90E+Ol (mo) 
2.90E-01 (mo) 
2.9OE-01 (mo) 
2.90E-01 (mo) 
2.9OE-01 (mo) 
2.9OE-01 imoj 1.88E-01 imoj 
2.90E-01 (mo) 1.88E-01 (mo) 
3.29EtOO (rt) 2.13E+OO (rt) 
3.29E+OO (rt) 2.13E+OO (rt) 
1.63E-01 (sp) 1.05E-01 (gp) 

1.05Et: (rt) 6.77Etf (rtj 
2.9OE-01 (mo) 1.88E-01 (mo) 
2.9OE-01 (mo) 1.88E-01 (mo) 
2.90E-01 (mo) 1.88E-01 (mo) 
2.90E-01 (mo) 1.88E-01 (mo) 
2.90E-01 (mo) 1.88E-01 (mo) 
1.33E+03 (mo) 
I ,45E+OO irnoi 

8.6OEtO2 (mo) 

8.23EtOl (rt) ' 
9.39E-01 (mo) 
5.32EtOl (rt) ' 

l.lfjE+Ol (rt) 
1.32E+Ol (rtj 

7.45EtOO (rt) 
1.30EtOO (dg) 

8.05E-01 (dg) 5.20E-01 (dg) 
3.63E+OO (mo) 2.35E+OO (mo) 
8.23E+OO (rt) 5.32E+OO (rt) 
2.90E-01 (mo) I .88E-01 (mo) 
2.70Ei.01 (rt) 1.75EtOl (rt) ' 
2.7OEiOl (rt) 1.75E+Ol (rt) 
1.65E-01 ot) 

3.29E+Ol (rtj 
1.06E-01 (rt) 

2.13E+Ol (r-t) 
2,70E+Ol (II) 1.75E+Ol (rt) 
3.95E+OO (rt) 255E+OO (rt) 
2.18E+OO (mo) E+OO 

\ 
(mo) 

. -. 
1.49E-02 (t-t) 
2.37E-02 (mo) 
1.07E-01 (rt) 
2.3OE-01 <rtj 
9.76E-02 (dg) 
l.O3E+OO (rt) 
3.75E-01 (rb) 
7.80E+OO (mk) 
1.88E+Ol (rb). 
3.41EtOO (rt) 
3.75EtOO (rt) 
1.36E-01 rrt) 
8.52E-03 {rtj 

3.25EtOl (dg) . -. 
I .70E-02 0.6 
3.40E.02 (mo) 
9.79B03 (rt) 
2.77E-01 (rt) 
1.30E+OO (dg) 
4.88E-01 (dg) 

7.45E+OO (II) 
7.45E+OO (rt) 
1.88E+Ol (mo) 
1.88E-01 (mo) 
1.88E-01 (mo) 
1.88E-01 (mo) 
I .88E-O1 (mo) 

Racoon 
tWWJay) 

3.48E-01 (mo) 
I .43E-02 (rt) 
2.27E-02 (mo) 
l.O2E-01 (rt) 
2.21E-01 (rt) 
1.64E-03 (rt) 
9.86E-01 (rt) 
3.61 E-01 (rb) 
7,49E+OO (mk) 
1.80E+Ol (rb) 
3.27EtOO (rt) 
3,60E+OO (rt) 
1.3lE-01 (rt) 
8.18E-03 (rt) 
2.05E+OO (rt) 
1.64E-02 (rt) 
3.26E-02 (mo) 
9.40E-03 (rt) 
2.66E-01 (rt) 

6.54E+Ol (rt) 
4.42E+0!3 (rt) 

7.16EtOO (rt) 
7.16E+OO (rt) 
1 .SOE+Ol (mo) 
1.80E-01 (mo) 
1.80E-01 (mo) 
I .80E-01 (mo) 
1.80E-01 (mo) 
1.80E-01 (mo) 
1.8OE-01 (mo) 

2.04E+OO (rt) 
2.04E+OO (rt) 
1.01E-00 (gp) 

6.50EtOO (rt) 
1.80E-01 (mo) 
1.80E-01 (mo) 
1.80E-01 (mo) 
1.80E-01 (mo) 
1.80E-01 (mo) 

8.26E+02 (mo) 
9.01E-01 (mo) 
5.11 E+Ol (t-t) 
7.16E+OO (it) 
8.18E+oo (rt) 
500E-01 (dg) 
2.25EtOO (mo) 
5.11 E+OO (rt) 
1.80E-01 (mo) 

1.68E+ol (rt) 
1.68E+Ol (rt) 
l.O2E-01 (rt) 

2.04E+Ol (rt) 
1.68E+ol (rt) 
2.45E+OO (rt) 
I .35E+OO (mo) 



Atdrin 
Alpha-chlordane 
Gamma-chlordane 
Dieldrin 
4,4’-DOD 
4$-DDE 
4,4’-DDT 
Endosulfan 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde. 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Aroclor-1221 
Aroclor-1232 
Aroclor-I 260 
Aroclor-1254 
Aroclor-1248 

Methylene chloride 
Carbon disulflde 
1 ,I-Dichloroethene 
1,2-Dichloroethene (total) 
Chloroform 
2-Butanone 
1,l ,I-Trichloroethane 
Trichloroethene 
1 ,I ,2-Trichloroethane 
Benzene 
1 ,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Ethylbenzene 
Xylenes 
Xylenes (total) 

1 
Vinyl chloride 
Acetone 
2-Hexanone 

’ Yl 

REGION IV TERRESTRIAL REFERENCE VALUES 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-6312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Whitetailed Deer 

OWWW 
6.51 E-01 fct) 
1.30E+OO (ctj 
1.3OE+OO (ct) 
6.51 E-01 (ct) 
1.58E-01 (It) 
1.58E-01 (It) 
158E-01 (rt) 
1 .l QE-01 (rt) 
1 .lQE-01 (rt) 
1 .lQE-01 (rt) 
4.94E-02 (rt) 
4.94E-02 (rt) 
4.94E-02 (rt) 
2.96E-02 (rt) 
7.55E-05 (dg) 
6.91 E-01 (rt) 
2.96E-02 (rt) 
9.88E-04 (It) 
2.80E-02 (mk) 
l.l3E-02 (mo) 

l.l6E+oo (It) 
3.30E-01 (rb) 

5.53E+OO (rt) 
9.88E-01 (rt) 
7.51 E+OO (rt) 

NA 
8.71 E+Ol (rt) 
1.98E+Ol (rt) 
3.40E-02 (mo) 
1.98E-02 (rt) 

1.50E+Ol (rt) 
2.77E-01 (rt) 

4.41 E+OO frt) 
1.92E+OO irtj 
3.54E+Ol (rt) 
3.54E+Ol (rt) 
3.36E-02 (rt) 
1.98E+OO (rt) 

NA 

Bobwhite Quail 

OwWday) 
6.80E-02 (rt) 

3.30E+OO (bi) 
3.3OE+OO (bij 
1.16E-01 (bi) 
8.80E-02 (bi) 
8.80E-02 (bi) 
8.80E-02 (bi) 

284E+Ol (bij 
2.84E+Ol (bi) 
2.84E+Ol (bi) 
l.l8E+OO (bi) 
l.l6E+OO Ibi) 
l.l6E+OO (bij 
4.08E-01 (rt) 
l.O4E-03 (dg) 

9.52E+OO (rt) 
8.95E-01 (bi) 
1.36E-02 (rt) 
6.95E-01 (bi) 
1.56E-01 (mo) 

159E+Ol (rt) 
4.55E+OO (rb) 
7.61 Et01 (rt) 
1.36E+Ol (rt) 

1*03EtiY~ wJ 
1.20E+03 (rt) 
2.72E-r.02 &tj 
4.68E-01 (mo) 
2.72E-01 (rt) ’ 

2.07E+02 (rt) 
3.81 Et00 (rt) 
6.06E+Ol (tt) 
2.64E+Ol (rt) 
4.87EtO2 (rt) 
4.87E+02 (rt) 
4.62E-01 (rt) 

2.72E+Ol (rt) 
NA 

Eastern Cottontail 

Owkdday) 
1.65E-02 (rt) 
3.62E-02 (rt) 
3.62E-02 Irt) 
3.29E-03 irtj 
5.26E-01 (rt) 
5.26E-01 (rt) 
5.26E-01 (rt) 
3.95E-01 (rt) 
3.95E-01 itij 
3.95E-01 (rt) 
1.65E-01 (rt) 
1.65E-01 (rt) 
1.65E-01 (rt) 
9.87E-02 irtj 
2.51 E-04 (dg) 

2.30E+OO (rt) 
9.87E-02 Irt) 
3.29E-03 (rtj 
1 .OOE+OO (rb) 
2.80E-01 (rb) 

3.85E+OO (rt) 
1 .l OE+OO (rb) 
1.84E+Ol (rt) 
3.29E+OO (rt) 
2.50E+Ol (rt) 

NA 
2.90E+02 (rt) 
6.58E+Ol (rt) 
1.13E-01 (mo) 
6.58E-02 frt) 

!%OOE+Ol (nj 
9.21 E-01 (rt) 
1.47E+Ol (rt) 
6.39E+OO (rt) 
l.l8E+02 (rt) 
l.l8E+02 (rt) 
l.l2E-01 (rt) 

658E+OO (rt) 
NA 

Red Fox 

OWWdw) 
3.25E-02 (dg) 
9.76E-02 (dg) 
9.76E-02 (dg) 
6.51 E-03 (dg) 
3.41 E-01 (rt) 
3.41 E-01 (rt) 
3.41 E-01 (rt) 
7.42E-01 (dg) 
7.42E-01 (dg) 
7.42E-01 (dg) 
3.25E-02 (dg) 
3.25E-02 (dg) 
3.25E-02 (dg) 
6.39E-02 (rt) 
1.63E-04 (dg) 

1.49E+OO (t-t) 
6.39E-02 (rt) 
2.13E-03 (rt) 
6.47E-01 (rb) 
1.81 E-01 (rb) 

2.49E+OO (rt) 
7.12E-01 (rb) 
l.l9E+Ol (rt) 
2.13E+OO (rt) 
3.90E+Ol (dg) 

1.88EtNOI: (rt) 
4.26E+Ol (rt) 
7.32E-02 (mo) 
4.26E-02 (rt) 

3.24E+Ol (rt) 
5.96E-01 (rt) 

9.49E+OO (rt) 
4.13E+OO (rt) 
7.62E+Ol (rt) 
7.62E+Ol (rt) 
7.24E-02 (rt) 

4.26EtOO (rt) 
NA 

Racoon 

OWWdw) 
1.02E-02 (rt) 
2:25E-02 irtj 
2.25E-02 (rt) 
2.04E-03 (rt) 
3.27b01 (rt) 
3.27E-01 (rt) 
3.27E-01 (rt) 
2.45E-01 (rt) 
2.45E-01 (rt) 
2.45E-01 (rt) 
l.O2E-01 (rt) 
l.O2E-01 (rt) 
l.O2E-01 (rt) 
6.13E-02 (rt) 
1.56E-04 (dg) 

1.43E+OO (rt) 
6.13E-02 (r-t) 
2.04E-03 (t-t) 
6.21 E-01 (rb) 
2.34E-02 (mo) 

2.39E+OO (rt) 
6.84E-01 (rb) 
l.l4E+Ol (rt) 
2.04EtOO (rt) 
1.55E+Ol (rt) 

1.80E+g (rt) 
4.09E+Ol (rt) 
7.03E-02 (mo) 
4.09E-02 (rt) 

3.llEtOl (rt) 
5.72E-01 (rt) 

9.12E+OO (rt) 
3.97E+OO (rt) 
7.32E+Ol (rt) 
7.32E+Ol (rt) 
6.95E-02 (rt) 

4.09E+OO (rt) 
NA 

Note: The following abbreviations indicate which species was used to develop the Terrestrial Reference Value 
(ct) = cattle (rb) = rabbit 
(rt) = rat (dd = dog 
(bi) = bird (mo) = mouse 
(gp) = guinea pig (mk) = mink 

NA - No Data Available 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED FOX 
SITE 65. ENGINEERING DUMP AREA 
REMEDiAL INVESTIGATION, CT0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Food Source 
ingestion 01: 

Feeding Rate 
(I In kg/d) 

Vegelatim (Iv) q 20 percent 

Small mammals (lm) = 80 percent 

ale of Drink@ 
Water 

Ingestion 
(lw in i/d) 

ncidental Soi 
Ingestion 

(Is in kg/d) 

Rate of 
Fruit 

Ingestion 
(Ifr in kg/d) 

Body Weight 
WV 
(kg) 

Home Range 
Size 

(awes) 

:ontaminated Equation Used to Calculate Total Exposure 
E=totaI exposure 

II Rate of 
Won 

Ingestion 
(Iwo in kg/d) 

C I 

C 

Rate of 
Mammal 
Ingestion 

(Im in kg/d) 

4.807E.01 

NA 

Rate of 
Vegetation 
Ingestion 

(Iv in kg/d) 

1.202&01 4.535E+OO 

1.120E.01 3.725E-01 

ICw = Constituent concentration in water 
Iw = Ingestion Ofwater 
Cm = Constituent concentration in small mammal 
Im = hwestion of small mammal 

, 

1.682B02 

2.690503 

3.855801 

6.520B02 

NA 

NA 

1.245Et03 

3.200E.02 

NA 

NA 

2.600E+01 2.088E-02 

l.OOOE+OO 1.000E+00 

Soil to Plant 
Transfer 

coeffitient 
P-4 

Constituent 
:oncentratior 

in Water 

OWL) 
W’ 

Constit”ent 

:O”C*“MiO” 

in Worms 

(Y%’ 

Constituent 
oncentrstion 
n Mammals 

(:c%y 

Terrestrial 
Reference 

Value 
OWWW) 

(TM 

Quotient 
Rati0 

(= E/TRV) 

constituent 
concantrstion 

in Soil 

‘?E’ s 

constituent 
of Concern ngestion-to-tissue 

Biotransfer 
FaCtOr 

KW 

I 

5.330EtOl 
3.73lE*01 
6.255E-01 
0.864EtOO 
9.324E-01 
I.ffi5EtOO 
5.475B01 
2.464E-01 
8.496602 
l.S65E-02 
1.154802 
5.932&03 
5.193E-03 
l.OlOE-02 
2.337E.03 
5.500E-01 
l.S65E-02 
5.193803 
5.500E-01 
&496E-02 
4.605E+OO 
4.426E-02 
1.447B01 
5.193E-03 
8.4S6E-02 
4.367802 
1.154&02 
4.546E-03 
6.776&03 
1.653801 
4.%SE-02 
1.318E-02 
4.OOOE-03 
2.OOOE-01 
4.OOOE-02 
1.500E-01 
l.OOOE-02 
7.500803 
4.OWE-01 
4.OOOE-03 
4.500802 
2.500G01 
S.OOOE-01 
S.OOOE-02 
2.5OOE-02 
4.OOOE.03 
5.5WE-03 
1.500E+OO 

0.005 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ii 
ND 
ND 
ND 
ND 
ND 

ii 
ND 
ND 
ND 
ND 
ND 

Ii:: 
25.6 
ND 
ND 

0.0693 
ND 

0.0276 
0.0411 

7.89 
0.0458 
0.0884 

ND 
ND 
ND 
ND 

0.0262 
0.144 

6.70803 
ND 

1 .OOE-03 
2.00E-03 
2.OOE-03 
l.OOE-03 
5.OOE-03 
,.3OE-01 
l.SOE-01 
2.56E-01 
2.3OE-01 
2.28E-01 
2.17E-01 
2.46E-01 
8.70B02 
l.EOE-01 
2.528-01 
1.50E-01 
5.80802 
2.35B01 
1.5OE-01 
2.95801 
i.OOE-01 
2.2OE-01 
3.3OE-01 
3.04E-01 
5.45802 
8.30&02 
5,60E-02 
2.54803 
1.22E-03 
2.47G02 
4.02E+03 

ND 
ND 

1.87E+Ol 
ND 

6.48E+OO 
5.50E+Ol 
7.57EtO3 
1.78E+O2 
l.llE+O2 

ND 
3.28E+OO 

ND 
1,38E+OO 
7.2lE+OO 
3.77E+O2 

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

;i 
NA 

it 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

E 
NA 
NA 
NA 

1.45808 
2.66&08 
3.16E.05 
5.01 E-07 
1.58E-05 
1.26b05 
3.96B05 
1.58G04 
1 .OOE-03 
1.26&02 
3.16802 
l.OOE-01 
1.26E-01 
3.98802 
6.01C01 
l.OOE-04 
1.26E.02 
1.26E-01 
3.98B04 
1 .OOE-03 
1 .OOE-08 
3.09B03 
3.98B04 
1.26E-01 
1 .OOE-03 
3.16B03 
3.16E-02 
1.58E-01 
7.94B02 
3.16B04 
2.51 E-03 
2.51 E-02 
1.50E-03 
1 .OOE-03 
Z.OOE-03 
1.5OE-04 
l.OOE-03 
5.5OE-03 
l.OOE-02 
2.00G02 
3.OOE-04 
4.OOE-04 
2.50&01 
6.00E-03 
1.50G02 
4.OOE-02 
2.5OC03 
l.OOE-01 

1.57B09 
O.OOE+OO 
6.18E-09 
2.08E-09 
S.lZE-09 
4.12B09 
3.42E-08 
1.68E-06 
6.23E-06 
4.23805 
7,79E-05 
2.06E-04 
2.40804 
l.OlE-04 
3.46&04 
3.llE.06 
4.17E-05 
1.66E-04 
3.998-06 
7.70E-06 
2.09E-07 
1.87E-05 
2.02&06 
2.43E-04 
1 .OBE-05 
1 .SBE-05 
1 .a4805 
l.l3E-04 
4.12G05 
4.57b08 
6.8lE-08 
6.95E-06 
5.76E.02 
O.OOE+OO 
O.OOE+OO 
1.48E-04 
O.OOE+OO 
3.64E-04 
7.10602 
1.30E+OO 
l.llE-03 
3.68E-03 
O.OOE+OO 
4.97804 
O.OOE+OO 
4.6%~04 
1.71E-04 
1.73E+Ol 

6.23E-04 
O.OOE+OO 
4.23807 
7.75E.06 
l.lSE-06 
6.67E-07 
1 .SOE-06 
2.7BE-05 
2.37E-05 
2.27B05 
1.95E-05 
I.89805 
1.8OE-05 
2.07G05 
7.82E-06 
6.87E.05 
2.24E-05 
1.24B05 
2.218-05 
2.93E-05 
3.94B04 
3.02E.05 
I.58805 
1.82B05 
4.11 E-05 
3.09805 
4.61 E-06 
6.89E-08 
4.64E-06 
4.29E-07 
I.28807 
2.llE-06 
2.5lE+OO 
O.OOE+OO 
O.OOE+OO 
B.BBE-03 
O.OOE+OO 
2.88E-03 
2.03802 
1.28E+OO 
2.21802 
3.16B02 
O.OOE+OO 
3.64B04 
O.OOE+OO 
l.llG04 
2.8lE-03 
3.93E-01 

-- 

4.26E+OO 
NA 

4.13E+OO 
2.498+00 
9.49E+OO 
4.26E+Ol 
7.62E+Ol 
7,45E+OO 
1.68E+Ol 
1.88E-01 
1.88E-01 
l.BBE-01 
1.86E.01 
1.88E-01 
l.O5E-Oi 
1.86E.01 
1.88E.01 
1.88E-01 
1.88E-01 
5.32E+Ol 
6.52000 
2.35E+OO 
5.32E+OO 
1.88E-01 
1,75E+Oi 
1.4lE+OO 
3.4lG01 
3.4lE-01 
3,41E-01 
7.42E-01 
1.63E.04 
2.13803 
l.S5E+Ol 
1.49E-02 
2.37802 
1.07E.01 
2.3OE-01 
I.O3E+OO 
7.aoE+oo 
l.SltE+Ol 
3.4lE+OO 
3.75EtOO 
1.36E.01 

3,25E+Ol 
1.7OE-02 
9.79803 
2.77E-01 
1.30E+OO 

Acetone 
2-Butanone 
Ethylbenzene 
Methylene Chloride 
Toluene 
Tdchlomathene 
Xylenes (total) 
Acanaphthene 
Anlhracene 
Benw(a)anthrecane 
Benza(a)pyrene 
Benzo(b)fl”orsnthene 
Benzo(g.h,i)perylene 
Benz.a(k)fluorsnthene 
Bis(2-eti-ylhexyl)phthhalaie 
CNbfZOk 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butylphthalate 
Z&Dinitmphenol 
FlUOrsnthene 
FlUOrene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
4.4’-DDD 
4;4’-DDE 
4,4’-DDT 
Endosulfan II 
Heptachlor epoxide 
Arodor-1260 
Aluminum 
Antimony 
Arsenic 
Barium 

1.46B04 
NA 

l.O2E-07 
NA 

1.25E-07 
1.57&08 
2.5OE-06 
3.73E.06 
1.26E-06 
1.2lE-04 
l.O4E-04 
1 .Ol E-04 
9.58E-05 
l.lOE-04 
7.23E-05 
3,66E-04 
l.lSE-04 
6.61E-05 
l.iSE-04 
5.50807 
4.62G05 
1.28E-05 
2.96E.06 
9.68805 
2.35806 
2.20805 
1.35805 
2.02805 
1.36805 
5.79807 
7.89804 
9.91804 
1.29E-01 
O.OOE+OO 
O.OOE+OO 
8.34&02 
O.OOE+OO 
2.80B03 
2.60B03 
6.79E.02 
6.49E-03 
6.42E-03 
O.OOE+OO 
l.l2E-05 
O.OOE+OO 
l.l3E-02 
i.OlE-02 
3.02E-01 
6.27B01 

ND. Not Del 
NA - Not Appl, 

‘I 



EPUATIONS 1 FOR THE RACCOON 
SITE 65, ENG, 
REMEDiAL IN\,- ..&ATION, CT0312 
MCB, CAMP LEJEUNE, NORTH CAROUNA 

Food Source 
ingestion of: I-- Fruit (lfr) = 40 percent 

Fish (If) = 60 percent 

:ate of Dtinki 
Wale, 

Ingestion 
(lw in l/d) 

4.224801 

“g 
1 

C 
Constituent 

Conce”lralion 
in Soil 

OwN) 
w 

F 

: 

eeding Rate 
(I in kgd) 

Rate of 
WOr”l 

tngeftion 
(Iwo in kg/d) 

:ontaminated 1 H Ratio 1 Equabo” Used to Calculate Total Exposure 
Area 

(acres) 
E=total exposure 
Cw = Constituent concentration in water 
Iw = Ingestion ofwater 
Cf - Constituent concentration in fish 
If = Inaestio” of fish 

Rate of 
Fruit 

Ingestion 
(Ifr in kg/d) 

6.571E-02 

I t iome Range 
Size 

(acres) 

2.570E+OZ 

Incidental Soil 
Ingestion 
(Is in kg/d) 

2.014802 

R 3ody Weigh 

‘k: 

5.120E+OO 

Rate of 
Fish 

Ingestion 
(If in kg/d) 

1.266E-01 

Rate of 
vegetation 
Ingestion 

(Iv in kg/d) 

NA 

1 
C 

lb = In&ion of fruit 
IF = lncidential ingestion of soil 
H = Ratio of home ranoe area to site area 

- BW = Body weight 

l.O12E-01 E=(Cw)(lw) + (Cr-)(lo + [(Cs)(Br)(lfr) + (Cs)(,s)u 
BW 

NA 2.600E+Ol 2.143E-01 Parameters 

I 
COnStitUent 
:o”wnlraltos 
in Worms 

@WW 
(CW 

Soil to Plan 
Transfer 

coefucle”1 
(fruit) 

(W 

Quotient 
Ratio 

(= WR’JI 

Te~eStital 
Reference 

Value 
“WW%‘) 

WV) 

Co”stilue”t 
o”ce”lrallon 

in Water 

“3 w 

CO”SUtUBnt 
Concentration 

in Fishes 

‘01.31 Exposure 

‘“F@) 

CO”StitUe”t 
of Concern Fish 

iowncentratior 
Factor 

WF) 

0.005 

il: 
ND 
ND 
ND 
ND 
ND 
ND 

K 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

z:: 
ND 
ND 

Ii: 
25.6 
ND 
ND 

0.0693 
ND 

0.0276 
0.0411 

7.69 
0.0456 
0.0664 

1: 
ND 
ND 

0.0262 
0.144 

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

K 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1; 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

K 

FE 
NA 
NA 

0.690 
ND 

37.500 
0.900 
10.700 
10.600 
2.200 

242.000 
30.000 
30.000 
30.000 
30.000 
30.000 
30.000 
130.000 

ND 
30.000 
30.000 

ND 
89.000 
1.500 

1150.000 
30.000 
3o.ow 
30.000 
30.000 

53600.000 
53600.000 
53600.000 
270.000 

11200.000 
31200.000 
231.000 

1 .ooo 
44.000 
8.000 
19.000 
16.000 
36.000 

ND 
49.000 
35.000 

5500.000 
47.000 
6.000 

119.000 
ND 

47.000 

4.OSE+OO B.BOE+OO 
NA NA 

3.97E+OO 3.67E-07 
2.39ROO NA 
9.12E+OO 1.36E-02 
4.OSE+Ol 5.39E-06 
7.32ROI 9.05b06 
7.16EtOO i.48G05 
1.60E+Ol 5.7lB06 
1.6OE-01 S.llE-04 
1.80G01 5.34Es04 
l.BOE-01 5.178-04 
l .EOE-01 4.90b04 
1.6OE-01 5.67E-04 
l.OlE-01 3.46E-04 
1.60E-01 1.33E-03 
1.6OE-01 6.03E-04 
1.6OE-01 3.38P04 
i.SOE-01 4.26C04 
5.llE+Ol 2.49E-06 
6.16E+OO 1.50E.04 
2.25E+OO 6,20E-05 
5.11 E+OO 1.26805 
l.BOE-01 4.96E-04 
1.68E+ol l.O7E-05 
1.35E+OO 1.06604 
3.27801 3.14E-03 
3.27C01 1.22E-03 
3.27E-01 7.OlE-05 
2.45E-01 7.02E-06 
1.56E-04 3.77E-03 
2.04803 5.06B03 
3.48E-01 1.21E+Ol 
1.43802 2.63EtOO 
2.27E-02 1.66E.01 
I .02E.O1 6.45E-01 
Z.ZlE-01 3.16E-03 
9.66E-01 4.97E-03 
7.49E+OO 3.54B02 
1.6OE+Ol 2,4OE-01 
3.27EtOO 2.74802 
3.60E+OO 5.11 E-02 
1,3lE-01 2.1 lE-02 
2.05E+OO 8.01 E-04 
1 .ME-02 6.44G01 
9.40803 1.65E-01 
2.66E-01 i.SlE-02 
6.54E+Ol l.l4E-02 

6,7OE-03 
ND 

1 .OOE-03 
2.OOE-03 
Z.OOE-03 
l.OOE-03 
5.00E.03 
1.30E-01 
l.SOE-01 
2.56B01 
2.3OE-01 
2.28E-01 
2.17E-01 
2.46801 
8.70802 
1.60E.01 
2,52E-01 
1.5OE-01 
5.60B02 
2.35801 
1.50E-01 
2.95E-01 
l.OOE-01 
2,2OE-01 
3.30E.01 
3.04E-01 
5.45802 
6.30802 
5.6OE-02 
2.54803 
1,22E-03 
2.47802 
4.02E+O3 

ND 
ND 

1,67E+Ol 
ND 

6.48EtOO 
5.56E+OI 
7.57Et03 
1,76E+02 
l.llE+02 

ND 
3.26E+OO 

ND 
1,36E+OO 
7,2lE+OO 
3,77E+02 

2.56E+Ol 

1.40E+03 
5.6OE-01 

ND 
ND 

5.OOE+OO 
ND 
ND 
ND 
ND 

1: 
ND 

;: 
ND 

K 

iz 
ND 
ND 
ND 

it: 

% 
4.OOE-02 
1.45E-02 

ND 

i:: 
ND 

1.66E+Ol 
1.5OE+OO 
1.50E.01 
2.90ROO 
2.8OE.02 

ND 
MOE+00 
2.61E+Ol 
4.QOE-01 
4.90E+OO 
l.lOE.01 

ND 
4.2OE-01 
4.OOE-02 

ND 
2.SOE-01 

3.528+01 
1.41 E-02 
1.46E.05 
2,4OE-05 
1.26E-01 
2.20E-06 
6.63E-06 
1.06E-04 
l.O3E-04 
l.lOE-04 
9.62E-05 
9.32805 
8.84E-05 
l.O2E-04 
3.508-05 
2.39E-04 
l.OSE-04 
6.lOE-05 
7.71B05 
1.27804 
1.23G03 
1.4OE-04 
6.43E-05 
6.93E.05 
1.7SE-04 
1.44B04 
l.O3E-03 
3.96t04 
2.29E-05 
1.72E-06 
5.69E-07 
l.O4E-05 

4.21E+OO 
3.77E-02 
3.77B03 
6.64E-02 
7.03E-04 
4.918-03 
2.65B01 
4.33E+OO 
8.96E-02 
1.64E-01 
2.76B03 
1.64E-03 
l.O5E-02 
1.55B03 
5.07B03 
7.44E-01 

AC&“e 
2-Butanone 
Ethylbenzene 
Methylene Chloride 
Toluena 
Trtchloroethene 
Xylenes (total) 
Acenaphthene 
Anlhracane 
Be”zo(a)a”lhraw”e 
Benzo(a)pyrene 
Be”zo(b)Ruoranthene 
Benzo(g,h,i)perylene 
Be”zo(k)fluora”thene 
Bis(2-ethylhexyl)phthalate 
Celbazole 
Chrysene 
Dibenz(a,h)a”thracena 
Dibenzofuran 
Di-n-butylphthalale 
2,CDinitrophenol 
Fluoranthene 
Fluorene 
I”deno(l,2,3-cd)pyrene 
Phenanthnne 
P-Irene 
4:4’:DbD 
4.4,-DDE 
4.4’~DDT 
Endosulfan II 
He~tachlor ewxide 

5330E+Ol 
3,73lE+Ol 
6255BOl 
&ME+00 
S.324E.01 
l.O65E+OO 
5.475B01 
2.464E.01 
8.49SE-02 
I.965802 
l.l54E-02 
5.932E-03 
5.193E-03 
l.OlOE-02 
2.337E-03 
5.500E-01 
l.S65E-02 
5.193E-03 
MOOE-01 
6.466802 
4.605E+OO 
4.426E-02 
1.447801 
5.193803 
6.4%E-02 
4.367802 
1.154802 
4.546E.03 
6.776E-03 
1.653E.01 
4.969B02 
1.316E-02 
6.5OOE-04 
3.OOOE-02 
&OWE-03 
1.5OOE-02 
1.5OOE-03 
4.5WE-03 
ZSOOE-01 
l.OOOE-03 
S.OOOE-03 
5.OOOE-02 
2.OOOE-01 
6,00OE-02 
2,5COE-02 
4.003E-04 
3.000E-03 
Q.OWE-01 

ND - Not Detected 
NA - No! Applicable 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE BOBWHITE QUAIL 
SITE 65, ENGINEERING DUMP AREA 
REMEDIAL INVESTIGATION, CTO-312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Food Source 
ingestion of: 

Feeding Rate Incidental Sc 
(t in kg/d) Ingestion 

(Is in kg/d) 

Vegetetio”(lv) = 100 percent 

I__R 1 1.35OE-02 l.l07E-03 l.SlOE-02 

Constituent 
of Concern L 

Acetone 
2-B&none 
Ethylbenzene 
Methylene Chloride 
Toluene 
Trichloroethene 
Xylenes (total) 
Acanaphthene 
A”th&Xe”e 
Be”zo(a)a”thraca”e 
Bsnw(a)pyrene 
Be”zo(b)Ruoranthene 
Benzo(g.h,i)pewlene 
Be”zo(k)fluoranthane 
Bis(2-ethylhexyl)phthhalate 
Carbazole 
Chryfene 
Dibenz(a,h)anthracene 
Dibenzofuran 
DE”.butylphthalate 
2,CDinitrophenol 
FlUOm”the”e 
Fluorene 
I”de”o(l.2,3-cd)pyrene 
Phenanthrene 
Pyrene 
4.4’-DDD 
4,4,-DDE 
4,4’-DDT 
Endosulfa” II 
Heptachlar epoxide 
Am&r-1260 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Chromium 
copper 
IrOn 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Thallium 
Vanadium 
Zinc 

I 
ND. Not De& 
NA - Not Appk, 

Soil to Plant 
Transfer 

COeffick”t 

W 

5330E+Ol 
3.731E+Ol 
6.255801 
6.864E+OO 
9.324E-01 
1.065E+OO 
5.475E-01 
2.464E.01 
8.496E-02 
1.9858-02 
1.154E-02 
5.9328-03 
5.193E-03 
1.010E-02 
2.337803 
5.500E-01 
1.965E.02 
5.193E-03 
5.5OOE.01 
8.496E-02 
4.605ROO 
4.426E-02 
1.447E-01 
5.193E-03 
8.496&02 
4.367E-02 
l.l54E-02 
4.546E-03 
6.776603 
1.653E-01 
4.989E-02 
1.318E-02 
4.OOOE-03 
Z.OOOE-01 
4.OOOE-02 
1.5OOE-01 
l.OOOE-02 
7.500&03 
4.OOOE-01 
4.OOOE-03 
4.500802 
2.5OOE-01 
9.000G01 
B.OOOE-02 
2.500802 
4.OOOE-03 
5.5OOE-03 
1.5OOE+OO 

constituent 
o”ce”tratior 

in Water 

‘;ty 

0.005 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Ii: 
ND 
ND 
ND 

::: 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

25.8 
ND 

0.%3 
ND 

0.0276 
0.0411 

7.69 
0.0458 
0.0884 

Ki 
ND 
ND 

0.0262 
0.144 

Rate of Drinki” Rate of Rate of Rate of Rate of 
water WO”” Fruit Mammal vegetation 

Ingestion Ingestion Ingestion Ingestion 
(Iwo in kg/d) 

Ingestion 
(lw in Vd) (lfr in kg/d) (lm in kg/d) (Iv in kg/d) 

Constituent 
Co”ce”tratio” 

in Soil 

‘“E@ s 

6.70E.03 
ND 

l.OOE-03 
2.OOE-03 
2.OOE-03 
l.OOE-03 
5.OOE-03 
1.3OE-01 
1.9OE-01 
2.56801 
2.3OE-01 
2.28E.01 
2.17E.01 
2.468-01 
8.70E-02 
l.BOE-01 
2.52E.01 
1.5OE-01 
5.8OE-02 
2.35E-01 
1.5OE.01 
2.95E-01 
l.OOE.01 
Z.ZOE-01 
3.3OE-01 
3.04E-01 
5.45E-02 
8,3OE-02 
5.6OE.02 
2,54E-03 
1.22903 
2.47E-02 
4.02E+O3 

ND 
ND 

1.87E+Ol 
ND 

6.48ROO 
556E+Ol 
7.578103 
1.78E+02 
l.llEt02 

ND 
3.28HOO 

ND 
1.38EtOO 
7.2lE+OO 
3.77Et02 

c 
Co”stltue”t 
oncentratiol 
in Worms 

‘“,9’“0) w 

NA 
NA 

Et 

1: 
NA 
NA 
NA 
NA 

K 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

K 
NA 
NA 

:“A 
NA 

it 

K 
NA 
NA 
NA 

2 
NA 

Iii 
NA 

:i 
NA 

L:: 

s; 

Co”stitue”t Constituent 
o”ce”tmtlol :o”ce”tratiol 

in Fruit in Mammals 

(%Y’ (k%’ 

NA 
NA 
NA 
NA 
NA 

2 
NA 
NA 
NA 
NA 

li 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1: 

Iii 
NA 

E:: 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

2 
NA 
NA 

2 
NA 
NA 
NA 
NA 

Lit 

E:: 
NA 
NA 
NA 

z 
NA 
NA 
NA 
NA 
NA 

ii 
NA 
NA 

lit 

E:: 

K 

iii 
NA 

z 
NA 

Fit 
NA 
NA 

1.350802 

otal Exposur 
RWW) 

(0 

Tenestdal 
Reference 

Value 
mgikglday 

CTRV) 

0.028 1.26E+Ol 
0.000 NA 
0.000 1.23EtOl 
0.001 7.38EtOO 
0.000 2.8lE+Ol 
0.000 1.26Et02 
0.000 2.26E+02 
0.003 2.21E+Ol 
0.002 5.57EtOl 
0.002 5.57b01 
0.002 5.57801 
0.002 5.57801 
0.001 5,57E-01 
0.002 5.57801 
0.001 l.O7E+OO 
0.009 5.57G01 
0.002 5.57E-01 
0.001 5.57E-01 
0.003 5.57E.01 
0.003 l.O8E-01 
0.054 1.44E+Ol 
0.003 6.98E+oo 
0.002 1.58E+Ol 
0.001 5.57B01 
0.004 5.18E+Ol 
0.003 4.17E+OO 
0.000 8.80E.02 
0.001 8.80E.02 
0.000 8.80602 
0.000 1.32EtOl 
0.000 4.82E-04 
0.000 6.31E.03 

29.488 1.42EtOl 
0.000 4.42E-02 
0.000 $.lSE+OO 
0.341 1.42EtOO 
0.000 6.82E.01 
0.048 7.11ROl 
2.069 2.13E+Ol 

51.000 7.11E+Ol 
1.746 3.49E+OO 
2.861 1.42E+02 
0.000 1.42E-01 
0.036 2.13E+Ol 
0.000 8.95E-01 
0.009 2.9OE-02 
0.051 2.04EtOl 

45.959 7.11E+Ol 

2.23E-03 
NA 

4.456-06 
NA 

5.55E-06 
7.OOE-07 
1.07E.06 
1.49E-04 
4.39E-05 
3.6OE-03 
2.98E-03 
2.78E-03 
2.62E-03 
3.14E-03 
5.29E.04 
1.57E-02 
3.55E-03 
1.81E-03 
5.078-03 
2.86E-02 
3.75E-03 
4.13E-04 
i.llE-04 
2.65E-03 
8.20E-05 
7.05Em04 
4.46E-03 
6.29E-03 I I 4.35B03 
3.67E-06 
2.57E.02 

H Ratio Equation Used to Calculate Total Exposur 
E=total exposure 
Owsccnstituent cont. in water 
&-constituent ccnc. in soil 
Cwo=constituent ccnc. in wcrmr 
Cfr=ccnstituent ccno. in fruit 
Hwetio of home range area to site area 

XSOBE-01 E=(Cw)(lw) + [(CS)(Bv)(lv)+(Cs)(ls)][H] 
BW 



EOUATIOW 
SITE 65, El 
REMEDtAL 1. 

CALCULATE EXPOSURE FOR THE EASTERN COTTONTAIL RABBIT 
P AREA 
CTO-312 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Food Source Feeding Rate Incidental Soil Rate of Drinking 
ingestion of: (I in kg/d) lngestian Waler 

(Is in kg/d) Ingestion 
(lw in l/d) 

legetation(lv) = 100 percent 

‘arameten 2.370G01 5.688E-03 l.lQZE-01 

Rate of 
WO”ll 

Ingestion 
(Iwo in kg/d) 

NA 

i 

I c 
Constituent 
:oncentratior 

in Worms 

‘YE’ 

Rate of 
Mammal 

(lm-tn kgld) 

NA 

CO”StitU*“t 
:oncenlratiol 
in Mammals 

(72’ 

Rate of 
Fruit 

Ingestion 
(Ifr in kg/d) 

ody Weigh Home Range 
WI Size 

(kg’ (acres) 

H Ra’io Rate of 
vegetation 
Ingestion 

(Iv in kg/d) 

2.370E.01 

&I Exposurr 

Cw= Constituent concentration in water 

-i- 

1.229EtOO 9.297E+OO NA 2.6OOE+Ol l.OOOE+OO E=(Cw)(lw) + [(Cs)(Bv)(lv) + (Cs)(ls)] [HI 
BW 

COnStitUent 
of Concern I 

Soil to Plant 
Transfer 

COeflicient 

(W 

COnftttUent 
:oncentration 

in Fruit 

Terrestrial Quotient 
Referenca R&O 

V&e (= E/TRW 

constituent 
CO”C4”tWtiO” 

In Soil 

(mf:g’ s 

&70E-03 
ND 

1 .OOE-03 
2,OOE-03 
2.00E-03 
l.OOE-03 
5,OOE-03 
1.3OE-01 
1.90E41 
2.56E-041 
2.3OE-01 
2.28801 
2,17E-01 
2.46E-01 
8.70B02 
l.BOE-01 
2.52E-01 
1.50E-01 
5.80B02 
2.35C01 
1,5OE-01 
2.95E-01 
l.OOE-01 
2.20E-01 
3.3OE-01 
3.04E-01 
5.45E-02 
8.3OE-02 
5.6OE-02 
2.84G03 
1.22E-03 
2.47E-02 
4.02E+03 

z: 
1.87E+Ol 

ND 
6.48E+OO 
5.56E+Ol 
7.578+03 
1.78R02 
l.llE+O2 

ND 
3.26E+OO 

ND 
1,38E+OO 
7.2lE+OO 
3,77E+02 

Constituent 
.oncentration 

in Water 
b-“dL’ 
(W 

0.005 
ND 

!F 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ii 

ii 

Ii; 
25.8 
ND 
ND 

0.0693 
ND 

0.0276 
0.0411 

7.89 
0.0458 
0.0884 

ii 
ND 
ND 

0.0262 
0.144 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 
NA 
NA 
NA 
NA 

Ii; 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

i:: 

Iit 

i: 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I2 
NA 
NA 

1: 
NA 
NA 

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

Ii: 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

i; 
NA 
NA 
NA 

5.330Etol 
3.73tE+Ol 
6.255801 
6.864E+OO 
9.324E-01 
1 .W5E+OO 
5.475B01 
2.464E-01 
8.4Q6E-02 
I.965802 
1.154C02 
5.932b03 
5.193603 
l.OlOE-02 
2.337803 
5.5WE.01 
l.QS5E-02 
5.193b03 
5.5WG01 
8.4QSE-02 
4.605E+OO 
4.426E-02 
I.447801 
5.193803 
8.496802 
4.367C02 
1.154802 
4.846603 
6.776803 
1.653801 
4.QSQE-02 
1.318802 
4.000E-03 
2.OWE-01 
4.OWE.02 
1.5WE.01 
l.OOOE-02 
7.500803 
4.OOOE-01 
4.000E-03 
4.5OOE-02 
2.5OOE-01 
Q.OWE-01 
S.OWE-02 
2.5WB02 
4.000E-03 
5.5WE-03 
1.500E+OO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

K 
NA 

Ii 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

K 
NA 
NA 

ii:: 
NA 
NA 

K 

ii 
NA 
NA 

si 
NA 
NA 
NA 

6.94E-02 6.58E+OO 
O.OOE+W NA 
1.25E-04 6.3QE+OO 
2.66E-03 3,85E+OO 
3.69B04 1.47E+Ol 
Z.lOE-04 6.58E+Ol 
5.51804 l.l8E+02 
6.78E-03 l.l5E+Ol 
J.QQE-03 2.90E+Ol 
2.15803 2.QOE.01 
1.58G03 2.QOE.01 
1.32G03 2.QOE-01 
1.22E-03 2.QOE.01 
1.62E-03 2.QOE.01 
4.42E-04 1.63E.01 
1.99802 2.QOE-01 
2.12E-03 2.QOE-01 
8.45E-04 2.QOE-01 
6.42803 2.QOE-01 
4.94803 8.238+01 
1.34E-01 1.32E+Ol 
3.89E.03 3.63E+OO 
3.25803 8.23E+OO 
1.24803 2.90E.01 
6.94503 2.70E+Ol 
3.97803 2.18E+OO 
3.74C04 5.26E-01 
4.57E-04 5.26E-01 
3.32B04 5.26801 
9.27E-05 3.95B01 
1.74E.05 2.5lB04 
1.77E.04 3.2QG03 

2.42E+Ol l.lBE+Ol 
O.OOE+OO 4.06E+OO 
O.OOE+OO 2.QOE+OO 
6.33E-01 t.lSE+oO 
O.OOE+OO 3.55801 
4.21 E-02 5.8OE+Ol 
4.55E+OO l.l6E+ol 
4.16E+Ol 2,90E+Ol 
2.37E+W 1.74E+OO 
5.90E+OO 2.32E+Ol 
O.OOE+W 1.20E.01 
5.32E-02 Z.QOE+OO 
O.OOE+OO 1.2OE-01 
7.45G03 1.5lE-02 
4.36E.02 5.60802 
l.llE+02 2.QOEtOl 

l.O5E-02 
NA 

l.Q6E-05 
NA 

2.5lE-05 
3.19E-C-3 
4.68806 
5.89E-04 
1.38B04 
7.42E-03 
5.45803 
4.55803 
4.22P03 
5.59603 
2.72B03 
6.87b02 
7.318-03 
Z.QlE-03 
2.2lB02 
6.OlC05 
l.O2E-02 
l.O7E-03 
3.96E-04 
4.26B03 
2.57B04 
1.82E-03 
7.lOE.04 
868E-04 
6.32E-04 
2.35G04 
6.92802 
5.39802 
2.09E+OO 
O.OOE+OO 
O.OOE+OO 
5.46E-01 
O.OOE+OO 
7.25804 
3.92E-01 
1.43E+OO 
1.36E+OO 
2.54801 
O.OOE+OO 
1.83B02 
O.OOE+OO 
4.93E-01 
7.51E-01 
3,82E+OO 
l.l4E+Ol 

Ethylbenzene 
Methylene Chloride 
T0klene 
Trtchlomethene 
xy1enes (total) 
Acenaphthene 
Anthncene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthena 
Benzo(g.h,i)perylane 
Benzo(k)Ruoranthene 
Bis(2-ethylhexyl)phthalate 
CNbW3l* 
Chrysene 
Dib%nr(a.h)anthracene 
Dibenzofuran 
Di-n-butylphthalate 
2.4Dinitmphenol 
Fluaranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
4,4’-DDD 
4$-DDE 
4.4’-DDT 
Endosulfan II 
Heptachlorepoxide 
Amclor-1260 
Aluminum 
Antimony 
Arsenic 
BEriUnl 
Beryllium 
Chmmium 
Copper 
Iron 
Lead 

Me&y 
Nickel 
Selenium 
Thallium 
Vanadium 
Zinc 

ND - Nat Detected 
NA - Not Applicable 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE WHITETAILED DEER 
SITE 65, ENGINEERING DUMP AREA 
REMEDIAL INVESTIGATION, CT0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Food Source Feeding Rate 
ingestion 01: (I in kgld) 

Vegetation(N) = 100 percent 

Parameters 1.600E+00 

II 

I 
rcidental Soil 

Ingestion 
(Is in kg/d) 

1.85OE-02 

ate of Drinkin 
water 

Ingestion 
(Iw in l/d) 

i.tOOE+OO 

Rate of 
Worm 

Ingestion 
(Iwo in kg/d) 

NA 

Rate of 
Fruit 

Ingestion 
(lfr in kg/d) 

Rate of 
Mammal 
lngestlon 

(Im in kg/d) 

Rata of 
Vegetation 
Ingestion 

(Iv in kg/d) 

Body Weight Home Range Contaminated H Ratio Equation Used to Calculate Total Exposure 
WV Size Area E = Total exposure 
(kg) (acres) (scres) Cw = Constituent concentration in water 

IW = Ingestion of water 
Cs = Constituent concentration in soil 
Sv = Vegetation biotransfer factor 
Iv = Ingestion Of vegetation 
Is = lnctdential ingestion of soil 
H = Ratio of home range area to site area 
BW = Body weight 

1,60OE+OO 4..540E+Ol 4.540E+OZ Z.fiOOE+Ol 5.727E-02 E=(Cw)(lw) + [(Cs)(Sv)(lv) + (Cs)(ls)) [Hl 
SW 

Constituent 
of Concern 

Soil to Plant COnstitUeIlt Constituent constituent Constituent Constituent Total Exposure Terrestrial Quotient 
Transfer CO”CW”tratiO” concentration concentration concentration concentration Reference Ratio 

CZ0effKient in Water in Soil in Worms in Fruit in Mammals Value (= WRV) 
(W OWL) @@kg) hhO 

Fw GS) (cm 

ACetOne 
2.Butmme 
Ethylbenzene 
Methvlene Chloride 
TOlU&e 
Trtchloroethene 
xy1enes (total) 
Acenaphthene 
Anthracene 
Benzo(a)anthncane 
Benzo(a)pyrene 
Senzo(b)Ruoranthana 
Senzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
CUbWZOlW 
Chrysene 
Olbenz(a.h)anthracene 
Oibenzofuran 
Di-n-butylphthalate 
2,CDinitrophenol 
Fluoranthene 
FlUOP3n% 
Indeno(l,2,3*cd)pyrene 
Phenanthrene 
Pyrene 
4.q.ODD 
4&DDE 
4&DDT 
Endosulfan II 
Heptachlar epoxide 
Ador-1200 

Antimony 
Arsenic 
Barium 
Serylllum 
Chromium 

copper 
Iron 
Lead 
Manganese 
MW~U~ 
Nickel 
Selenium 
Thallium 
Vanadium 
Zinc 

L-- ‘? 

ND-Not 0s 1 
NA-NotApp. , 

5.330EtOl 
3.731E+Ol 
&255E-01 
6.864E+OO 
9.324E-01 
1.065EtOO 
5.475E.01 
2.464801 
8.496E-02 
1.965&02 
1.154B02 
5.932E-03 
5.193803 
l.OlOE-02 
2.337E-03 
5.5OOE-01 
1.365E.02 
5.193B03 
5.500E.01 
8,4B6E-02 
4.605E+OO 
4.426802 
1.447B01 
5.193E-03 
6.496802 
4.367802 
1.154802 
4.546B03 
6.776E-03 
1.653E-01 
4.98BE.02 
I.318802 
4.OOOE.03 
2.OOOE-01 
4.0OOE-02 
1.5OOE-01 
1 .OOOE-02 
7.500E.03 
4.OOOE-01 
4.OOOE-03 
4.5OOE-02 
2.5OOE-01 
9.OOOE-01 
6.OOOE-02 
2.5OOE-02 
4.000E-03 
5.5OOE-03 
1.5OOE+OO 

0.005 
ND 

% 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6.7OE-03 
ND 

l.OOE-03 
2.OOE-03 
2.OOE-03 

8.42E-04 
O.OOE+OO 
1.29E-06 
2.76E-05 
3.8lE-06 
2.17E.06 
5.84E-06 

,.98E+OO 
NA 

l.B2E+OO 
1.16E+oo 
4.4lE+OO 
1,98E+Ol 
3.54E+Oi 

4.26B04 
NA 

6.7OE-07 
NA 

8.6%~07 
l.lOE-07 
,.6OE-07 
1 .%E-05 
4.25806 
1.85E-04 
1.23E.04 
9,26E-05 
8.44E.05 
1.24E-04 
4.99E-05 
2.34803 
,.62E-04 
5.62805 
7.55E.04 
1.85E-06 
3.54E-04 
3.ffiE.05 

NA NA NA 
NA NA NA 
NA NA NA 
NA 

E 
NA 

NA NA 
, .OOE-03 NA NA NA 
5.OOE-03 NA NA NA 
1.3OE-Ot NA NA NA 6.77G05 3.46E+OO 
,.9OE-01 

2.58~~01 
NA NA NA 3.70B05 8.7lE+OO 
NA NA NA 1.61E-05 8.71E-02 

2.3OE-01 NA NA NA l.O7E-05 8,7lE-02 
2.26E-01 NA NA 6.07Gffi 8.71802 

ND 2.17E-01 ii NA NA 7.35E-06 6.7lB02 
ND 2.46E.01 NA NA NA l.O8E-05 8.7lE-02 
ND 8.70802 NA NA NA 2.44E-06 4.89802 
ND 1.80E-01 NA NA NA 2.04E-04 8.71802 
ND 2.52B01 NA NA NA lSBE-05 8.71&02 

Kl 
1.50G01 NA NA NA 5.07E-06 8.71802 
5,8OE-02 NA NA NA 6.57E-05 8.7iEs02 

ND 2.35&01 NA NA NA 4.58E.05 2.47EtOl 

El 
1.5OE-01 NA NA NA 1.40E-03 3.95E+OO 
2.95E-01 NA NA NA 3.33E-05 l.o6E+oo 

ND l.OOE-01 NA NA NA 3.15E-05 2,47E+OO 
NO 2.2OE-01 NA NA 7.43C06 8.71802 
ND 3.3OE-01 NA NA it 6.43E-05 8.10E+oo 
ND 3.04Eb01 NA NA 3.39B05 &53E-01 
ND 5.45802 i:: NA NA 2,54E-06 1.58E.01 

ii: 
8.3OE.02 
5.60B02 FE 

NA NA 2.70&06 1.58E-01 
NA NA 2.07E-06 1.58E.01 

ND 2.54E.03 NA NA NA 9.07807 1.19b01 
ND 1.22803 NA NA NA 1.51E-07 7.55&05 
ND 2.47E-02 NA 

25.6 4.028+03 NA 1: 
NA I.23806 9.88E-04 
NA 7.5lE.01 6.51E+OO 

ND ND NA NA NA O.OOE+OO 6.9lB03 
ND ND NA NA NA 0.00E+00 3.25E-01 

0.0693 1.67EtOl NA 
ND ND NA K 

NA 7.76E-03 1,30E-01 
NA O.OOE+OO l.O7E-01 

0.0276 6.48EtOO NA NA NA B.l8E-04 6.51 E+OO 
0.0411 5.56EtOl NA NA 4.72B02 6.51E-01 

7.89 7.57E+O3 it 
0.0458 1,78E+O2 NA K 

NA 4.29E-01 6.5lE+OO 
NA 2.14E.02 l.B5E-01 

0.0884 l.llE+02 NA NA NA 6.10E.02 1.30E+OO 

1: 
ND NA NA NA O.OOE+OO 1.3OE.02 

3.28E+OO NA NA NA 4.74E.04 3.25801 
ND Nrl ..- NA NA NA O.OOE+OO 1.3OE-02 
ND 1.38E+OO NA NA NA 4.33E-05 4.54E.03 

0.0262 7.21E+OO NA NA 8.83804 3.25E-01 
0.144 3.771+02 NA NA l.l5E+OO 3.25E+OO 

I I I I 1 8.47B01 

1 

1.28d05 
8.53805 
7.94B06 
5.lBE-05 
1.6lE.05 
1,7lE-05 
1.3lE.05 
7.65B06 
2.OOE.03 
1.25E.03 
l.l6E-01 
O.OOE+OO 
O.OOE+OO 
5.97E.02 
O.OOE+OO 
1.41E-04 
7.25E-02 
6.59802 
l.lOE-01 
4.69802 
O.OOE+OO 
I.46803 
O.OOE+OO 
9.54E-03 
2.7lE-03 
3.55b01 
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FISH COLLECTION LOG 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 
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5-22-95 1500 
5-22-95 1500 
5-22-95 1500 

Length 

E 
Ii 

11.5 
11.6 
11.5 
10.5 
14 

12.7 
12.2 
12.4 
12 
12 

12.3 
11 
12 
14 
18 
14 
15 
13 
12 

12.5 
12.5 
11 
12 

12.3 
12 

12.8 
12 

Weight 

%F 
65 
105 

* 

Comments 

* 

* 

80 (Possible hybrid, enlarged 
60 dorsal end in front of dorsal 
50 fin) 
50 
150 

* 
* 

* 

* 

120 
* 
* 
* 

120 



FISH COLLECTION LOG 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Fish Species 
FS04 Bluegill 
FS04 Bluegill 
FS04 Bluegill 

Date Time 
5-22-95 1500 
5-22-95 1500 
5-22-95 1500 

Minimum 
Maximum 
Average 
Count 

Length 

%I? 
12.5 
11 

10.5 
18 

12.6 
32 

Weight 

9 
* 
* 

NA 
210 
34 

FS04 Redear Sunfish 
FS04 Redear Sunfish 
FS04 Redear Sunfish 
FS04 Redear Sunfish 
FS04 Redear Sunfish 
FS04 Redear Sunfish 
FS04 Redear Sunfish 
FS04 Redear Sunfish 

5-l 7-95 900 12.5 
5-l 7-95 900 12.3 
5-l 7-95 900 17.5 
5-l 7-95 900 17 
5-l 7-95 900 12 
5-22-95 1500 12 
5-22-95 1500 13 
5-22-95 1500 12.5 

Minimum 12 
Maximum 17.5 
Average 13.6 
Count 8 

60 
25 
70 
65 
25 
80 
* 
* 

0 
80 

40.625 

FS05 Largemouth Bass 5-l 6-95 1600 10.4 15 
FS05 Largemouth Bass 5-l 6-95 1600 14 35 
FS05 Largemouth Bass 5-l 6-95 1600 11.7 20 
FS05 Largemouth Bass 5-l 6-95 1600 14.2 35 
FS05 Largemouth Bass 5-l 6-95 1600 3.9 NM 
FS05 Largemouth Bass 5-l 6-95 1600 22 150 

Comments 



FlSH COLLECTION LOG 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Fish Species 
FS05 Largemouth Bass 
FS05 Largemouth Bass 
FS05 Largemouth Bass 

Date Time 
5-15 Tic0 
5-l 7-95 1000 
5-l 7-95 1000 

Minimum 
Maximum 
Average 
Count 

Length 

F? 
28.5 
27 
3.9 
41 

19.2 
9 

Weight 

%F 
300 
225 
NA 

1200 
220 

FS05 Redear Sunfish 5-16-95 1600 11.3 25 
FS05 Redear Sunfish 5-l 6-95 1600 10.3 20 
FS05 Redear Sunfish 5-l 6-95 1600 8 10 
FS05 Redear Sunfish 5-l 6-95 1600 7.9 12 
FS05 Redear Sunfish 5-l 6-95 1600 11 20 
FS05 Redear Sunfish 5-l 6-95 1600 11 25 
FS05 Redear Sunfish 5-l 6-95 1600 10.9 25 
FS05 Redear Sunfish 5-l 6-95 1600 10.5 25 
FS05 Redear Sunfish 5-l 6-95 1600 7.4 10 
FS05 Redear Sunfish 5-l 6-95 1600 10.5 15 
FS05 Redear Sunfish 5-l 6-95 1600 11.3 20 
FS05 Redear Sunfish 5-l 6-95 1600 10.5 15 
FS05 Redear Sunfish 5-l 6-95 1600 7.3 5 
FS05 Redear Sunfish 5-l 6-95 1600 12.2 18 
FS05 Redear Sunfish 5-l 6-95 1600 10.5 15 
FS05 Redear Sunfish 5-l 6-95 1600 11 15 
FS05 Redear Sunfish 5-l 6-95 1600 12 30 
FS05 Redear Sunfish 5-l 6-95 1600 7.4 5 
FS05 Redear Sunfish 5-l 6-95 1600 7.2 5 
FS05 Redear Sunfish 5-I 6-95 1600 11.7 25 

Comments 



FISH COLLECTION LOG 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Fish Species 
FS05 Redear Sunfish 
FS05 Redear Sunfish 
FSO5 Redear Sunfish 
FS05 Redear Sunfish 
FS05 Redear Sunfish 
FS05 Redear Sunfish 
FS05 Redear Sunfish 
FS05 Redear Sunfish 
FS05 Redear Sunfish 
FS05 Redear Sunfish 
FS05 Redear Sunfish 

Date Time 
5-16-95 1600 
5-l 6-95 1600 
5-l 6-95 1600 
5-l 7-95 1000 
5-l 7-95 1000 
5-l 8-95 1500 
5-l 8-95 1500 
5-l 8-95 1500 
5-l 8-95 1500 
5-l 8-95 1500 
5-l 8-95 1500 

Minimum 
Maximum 
Average 
Count 

Length 

e? 
14:2 
15 

20.5 
20 
25 

22.5 
17 
19 
19 

16.5 
7.2 
25 

13.0 
31 

Weight 
mp 

55 
70 

200 
140 
300 
220 
100 
120 
130 
70 
5 

300 
59 

FS05 Bluegill 5-I 6-95 1600 12.1 20 
FS05 Bluegill 5-l 6-95 1600 11.7 25 
FS05 Bluegill 5-l 6-95 1600 9.2 10 
FS05 Bluegill 5-l 7-95 1000 13.6 40 
FS05 Bluegill 5-l 7-95 1000 11.6 35 
FS05 Bluegill 5-l 7-95 1000 13 35 
FS05 Bluegill 5-l 7-95 1000 11.4 25 
FS05 Bluegill 5-l 7-95 1000 11.5 25 
FS05 Bluegill 5-I 7-95 1000 12.6 35 
FS05 Bluegill 5-l 7-95 1000 11.7 30 
FS05 Bluegill 5-l 7-95 1000 11.5 25 
FS05 Bluegill 5-l 7-95 1000 11.4 25 

i 

Comments 



FISH COLLECTION LOG 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station 
FS05 
FS05 
FSO5 
FSO5 
FS05 
FSO5 
FS05 
FS05 
FS05 
FS05 
FS05 
FS05 
FS05 
FS05 
FS05 
FSO5 
FS05 
FS05 

Fish Species 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 
Bluegill 

Date Time 
5-15 1500 
5-l 8-95 1500 
5-l 8-95 1500 
5-l 8-95 1500 
5-l 8-95 1500 
5-l 8-95 1500 
5-l 8-95 1500 
5-l 6-95 1600 
5-l 7-95 1000 
5-I 7-95 1000 
5-l 7-95 1000 
5-l 7-95 1000 
5-l 8-95 1500 
5-l 8-95 1500 
5-l 8-95 1500 
5-l 8-95 1500 
5-l 8-95 1500 
5-I 8-95 1500 

Minimum 
Maximum 
Average 
Count 

Length 

Y? 
14.1 
13.5 
16.2 
13.4 
12 

17.7 
15.5 
16.5 
14.5 
17 

13.5 
18.1 
20 

19.3 
17 
15 

14.5 
9.2 
20 

14.1 
30 

Weight 

f.!ag!B 

70 
75 
100 
80 
70 

140 
65 
100 
65 
120 
55 

125 
120 
145 
110 
60 
60 
10 

145 
65 

Comments 



FISH TISSUE SAMPLE LOG 
SITE 65 - ENGINEER AREA DUMP 

p”” REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Collection 
Time 
900 
900 
900 
900 
1130 
1130 
1130 
1130 
1130 
1130 
1130 
1130 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 

Length Weight Sample 
Sample Number 
65-FS04-BG02 

* 

* 

* 

@rams) New Sample Numb Analysis 
105 65-FS04-BGOIW Whole Body 

65-FS04-BG04 
* 

* 

* 

* 

* 

* 

* 

65-FS04-BG09 
* 
* 
* 
* 

65-FS04-BGII 
* 
* 
* 

(cm) 
11.5 
11.6 
11.5 
10.5 
12.7 
12.2 
12.4 
12 
12 

12.3 
11 
12 
13 
12 

12.5 
12.5 

11 
12 
12 

12.5 
II 

* 

* 

* 

210 

* 

* 

* 

Date 
5-17-95 
5-17-95 
5-17-95 
5-17-95 
5-19-95 
5-19-95 
5-19-95 
5-19-95 
5-19-95 
5-19-95 
5-19-95 
5-19-95 
5-22-95 
5-22-95 
5-22-95 
5-22-95 
5-22-95 
5-22-95 
5-22-95 
5-22-95 
5-22-95 



FISH TISSUE SAMPLE LOG 
SITE 65 - ENGINEER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Date 
5-l 7-95 
5-I 8-95 
5-22-95 
5-22-95 
5-22-95 
5-22-95 
5-22-95 
5-22-95 
5-22-95 

Collection Length 
Time Sample Number jcrnl 
900 65-FS04-BGOI 17 
1600 65-FS04-BG03 14 
1500 65-FS04-BG06 18 
1500 65FS04-BG07 14 
1500 65-FS04-BG08 15 
1500 65-FS04-BGI 0 12 
1500 * 12.3 
1500 * 12 
1500 * 12.8 

Collection 
Date Time 

5-I 7-95 900 
5-l 7-95 900 
5-l 7-95 900 
5-22-95 1500 
5-22-95 1500 
5-22-95 1500 

Weight Sample 
&rams) New Sample Numb Analvsis 

65 65-FS04-BGOI F Fillet 
50 
60 
50 
50 

120 
* 
* 

* 

Length Weight Sample 
Sample Number [cm1 (grams) New Sample Numb Analvsis 

65-FS04-RSOI 17.5 70 65-FS04-RSOI W Whole Body 
65-FS04-RS02 17 65 65-FS04-RS03 12 25 -. 

65-FS04-RS04 12 80 
* 13 * 
* 12.5 * 

Collection Length Weight Sample 
Date Time Sample Number jcrn) @rams\ New Sample Numb Analvsis 

5-I 6-95 1600 65-FS05-LB01 22 150 65-FS05-LB01 W Whole Body 
5-I 7-95 1000 65-FS05-LB03 28.5 300 
5-I 7-95 1000 65-FS05-LB04 27 225 

Collection Length Weight Sample 
Date Time Sample Number lcrnl (grams) New Sample Numb Analvsis 

5-I 7-95 1000 65FS05-LB02 41 1200 65FS05-LB01 F Fillet 

Collection Length Weight Sample 
Date Time 

5-16-95 
Sample Number (cm) Lqrams) New Sample Numb Analvsis 

1600 65-FS05-RSOI 14.2 55 65-FS05-RSOI W Whole Body 
5-16-95 1600 65-FS05-RS02 15 70 -, 

5-I 8-95 1500 65-FS05-RS07 17 100 
5-I 8-95 1500 65-FS05-RSI 0 16.5 70 



FISH TISSUE SAMPLE LOG 
SITE 65 - ENGINEER AREA DUMP 

,-- REMEDIAL INVESTIGATION, CTO-0312 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Collection Length 
Date Time 

iE6 
Sample Number {cm) 

5-17-95 65-FS05-RS03 20.5 
5-I 7-95 1000 65-FS05-RS04 20 
5-18-95 1500 65-FS05-RS05 25 
5-l 8-95 1500 65-FS05-RS06 22.5 
5-l 8-95 1500 65-FS05-RS08 19 
5-l 8-95 1500 65-FS05-RS09 19 

Weight Sample 
(grams1 New Sample Numb Analvsis 

200 65-FS05-RSOI F Fillet 
140 
300 
220 
120 
130 

Collection Length Weight Sample 
Date Time 

1600 
Sample Number lcrnl &rams) New Sample Numb Analvsis 

5-l 6-95 65-FS05-BGOI 15.5 65 65-FS05-BGOI W Whole Body 
5-l 7-95 1000 65-FS05-BG03 14.5 65 
5-l 7-95 1000 65-FS05-BG05 13.5 55 
5-l 8-95 1500 65-FS05-BGI 0 15 60 
5-I 8-95 1500 65-FS05-BGI 1 14.5 60 

.F=- 

Collection 
Date Time 

5-17-95 1000 
5-l 7-95 1000 
5-l 8-95 1500 
5-l 8-95 1500 
5-l 8-95 1500 
5-l 8-95 1500 

Length 
Sample Number lcrn) 

65-FS05-BG04 17 
65-FS05-BG02 16.5 
65-FS05-BG06 18.1 
65-FS05-BG07 20 
65-FS05-BG08 19.3 
65-FS05-BG09 17 

Weight Sample 
&rams) New Sample Numb Analvsis 

120 65-FS05-BGOI F Fillet 
100 
125 
120 
145 
110 

* Fish were measured individually but weighed as a group 





INVERTEBRATE SECTION 
LABORATORY IDENTIFICATION BENCH SHEET 

Split Sorter: 

Subsampl{d Taxa: -- 

ID Time Budget: 1; r.. Presort ID Time: 0, r 
.” . .._ 

Split/Midge and worm ID Time: 
_ . 

QAIQC Time: . .-, _ . 

Date-Identifier: 

Date-Identifier: 

QC 

Check 

-, . . 
Taxonomic . .’ Total Presort Split/QA/QC 

Or&r- Taxon Number = Number + Number Comments 

- 

Notes: Paw - 



INVERTEBRATli SECTION 
LABORATORY IDENTIFICATION BENCH SHEET 

Coil Date: r/s c ’ 
I 

Prelim. Sorter: fl,& 

Sample ID: 65- ,,&t&7~ - -’ 

Split Sorter: 

Subsampled Taxa: - 

ID Time Budget: -//ST’ 
. 

. 

. 

Presort ID Time: 0,s 

Split/Midge and worm ID Time: 

CWQC Time: 

Date-Identifier: 6 

Date-Identifier: 

QC Taxonomic - - -.’ Total Presort SpliV&QC 

Check. Orde; Taxon Number =‘- Number + Number Comments 



INVERTEBRATE SECTION 
LABORATORY IDENTIFICATION BENCH SHEET 

Client:f&+g/ ENV,E-.., T&r Job Number/Task: /sas. SO/ 
I 

fc*43cation: .Ztm t$r Cm Lpzutig d L Sample ID: &Fe ufIff+3 

Coil Date: </qr ’ Prelim. Sorter: jI57; Split Sorter: 

Subsampled Taxa: - 

ID Time Budget: /. ( Presort ID Time: p , r Date-Identifier: 

Split/Midge and work ID Time: Date-ldentifiec 

CWQC Time: 
-. 

QC Taxonomic 

Check Order Taxon 

Total Presort Split/&C 

Number = Number + . Number Comments 

. 

Notes: Page ___ of--- 
G/A c 8.‘ w-8: 30 



INVERTEBRATE SECTION 
LABORATORY IDENTIFICATION BENCH SHEET 

Client: &kER LJVr/?O~). ) 22.K. Job NumberKask: )58$cm/ 

Location: g!l;;jE 6 g CAryIp &yqtu~E , NC, 

Coil Date: s/w ’ 

Sample ID: &F BmaT-r-- 

Prelim. Sorter: -m Split Sorter: 

Subsampled Taxa: - 

ID Time Budge?: /, 5 Date-Identifier: ,& 26 

SpliVMidg& atid wtirin ID Tim%:- ?,Q 
I 

! Date-Identifier: L/=)/P,- 
” ._ . . 

. :. ~ .= ktA&lC Tithe: o 5 : 
..- y-y‘.. 

QC Taxonomic Total PresOlt SpliWCWQC . --. 
Check Order Taxon Number = Number + Number Cbmments 

Notes: 



INVERTEBRATE SECTION 
LABORATORY IDENTIFICATION BENCH SHEET 

Client: /?..k~~? J?%VM~OM,, Z&c. 
/ 

P”‘ocation: 917E 65 CMPL&nvNF n/c 

Job Number/Task: /AT&TOO / 

Sample ID: 6% ,E?“C6~~ 

Coil Date: ’ Prelim. Sorter: &b Split Sorter: 

Subsampled Taxa: ---. 

ID Time Budget: /,.3- .. Presort ID Time: -/kc 
..-. 

Split/Midge and worm ID Time: 

Date-Identifier: &k <AIL 

Date-Identifier: 
. 

QA/QC Time: 
. 

QC 

Check 

Taxonomic -_’ 

Order Taxon 

Total Presort SplitKWQC 

Number = Number + Number Comments 

Notes: 



INVERTEBRATE SECTlOP 
LABORATORY IDENTIFICATION BEC ICH SHEET 

Client: RAkEA En/V,poAI, , ZMC, 

Location: S/E 63- C&P ul’3FQ+L: 

Cdl Date: J-/s-r ’ Prelim. Sorter: nh Split Sorter: 

Subsampied Taxa: 

ID Time Budget: Presoti ID Time: -0, ‘ic Date-Identifier: A/& 9 T&-W, 
_. 

Split/Midge and worm ID Time: Date-Identifier: ‘ 

QAKIC Tire%: - 

QC 

Check 

Taxonomic ..’ 

Order Taxon- 

Total Presort S~lit/QA/QC 

Number = Number + Number Comments 

Notes:. 

- 

-.._ 


	Table of Contents
	List of Tables
	List of Figures
	List of Appendices
	List of Acronyms and Abbreviations

	Executive Summary
	Introduction
	Tables
	Figures

	Study Area Investigation
	Tables
	Figures

	Physical Characteristics of the Study Area
	Tables
	Figures

	Nature and Extent of Contamination
	Tables
	Figures

	Contaminant Fate and Transport
	Tables

	Baseline Risk Assessment
	Tables
	Figures

	Ecological Risk Assessment
	Tables
	Figures

	APPENDICES
	Appendix A - Test Boring and Well Construction Records
	Appendix B - Sampling Summary
	Appendix C - Test Pit Records
	Appendix D - Chain-Of-Custody Records
	Appendix E - Well Development Records
	Appendix F - IDW Management and Disposal Information
	Appendix G - Summary of Groundwater Data and Aquifer Characteristics
	Appendix H - Rainfall Data from MCAS New River
	Appendix I - Hydraulic Conductivity Data
	Appendix J - Inventory of the Rare Species, Natural Communities, and Critical Areas of the Camp Lejeune Marine Corps Base, No
	Appendix K - Data Validation Reports
	Appendix L - Background Metals Concentrations
	Appendix M - Evaluation of Metals in Groundwater
	Appendix N - White Oak River Basin Reference Data
	Appendix O - Frequency of Detection Summaries
	Appendix P - Field Duplicate Summaries
	Appendix Q - Frequency of Detection Summary, QA/QC Samples
	Appendix R - Statistical Summaries
	Appendix S - COPC Selection Worksheets
	Appendix T - CDI Human Health Risk Spreadsheets
	Appendix U - Terrestrial Reference Values and CDI Ecological Risk Spreadsheets
	Appendix V - Sampling Station Characterization Data Sheets
	Appendix W - Fish Sampling Results
	Appendix X - Benthic Macroinvertebrate Laboratory Bench Sheets




