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1.0 INTRODUCTION

The following quarterly monitoring report presents the sampling procedures and analytical findings
of the monitoring program at Operable Unit (OU) No. 1 (Sites 24 and 78), Marine Corps
Base (MCB) Camp Lejeune, North Carolina. Operational data and an evaluation of the groundwater
treatment system at Site 78 are also provided within this quarterly monitoring report. The report
describes the activities completed at Sites 24 and 78 during the second quarter of 1997 and presents
recommendations concerning the monitoring program and groundwater treatment systems.

1.1 Report Organization

This quarterly monitoring report is comprised of five sections. Section 1.0 describes the sampling
program procedures and methodology. Section 1.0 also provides groundwater elevation data,
groundwater flow direction, and various field observations. Analytical results and findings are
presented in Section 2.0. A comparison of previous analytical findings versus the most recent results
is also included within Section 2.0. An evaluation of the northern and southern groundwater
treatment systems at Site 78 is presented in Section 3.0. Section 4.0 provides recommendations to
improve the groundwater treatment system at Site 78 and the quarterly sampling program at both
Sites 24 and 78. Finally, references used during preparation of this report are included in
Section 5.0. All tables, figures, and attachments are provided after the text portion of the report.

1.2 Quarterly Sampling Program

The second quarter sampling event commenced on April 26, 1997 and continued through May 1,
1997. Sampling at Site 24 involved the collection of groundwater samples from the three shallow

“monitoring wells depicted in Figure 1-1. Groundwater samples from Site 78 were collected from

15 shallow, 2 intermediate, and 2 deep monitoring wells. Figure 1-2 depicts the groundwater
sampling locations at Site 78.

During the quarterly sampling event a low flow purge and sampling technique was employed. The
sampling methodology was developed in response to standard operating procedures (SOPs) issued
by the United States Environmental Protection Agency (USEPA - Region IV, 1996). Prior to
groundwater purging, water level and total depth measurements from each monitoring well were
obtained. Water level and well depth measurements were used to calculate the volume of water
necessary to purge each well. Table 1-1 provides a summary of monitoring well construction
details. ’

A peristaltic pump, with the intake set two to four feet above the bottom of the well was used to
purge each of the monitoring wells. While purging groundwater, a flow rate of less than
0.25 gallons per minute (gpm) was maintained. Groundwater samples were obtained directly from
the pump discharge. Dedicated sections of polyethylene and silicon pump-head tubing were used
during purge and sampling activities at each monitoring well. A minimum of three well volumes
were purged from each monitoring well prior to sampling. Measurements of pH, specific
conductance, dissolved oxygen, temperature, and turbidity were recorded to ensure that groundwater
characteristics had stabilized before sampling. These measurements were recorded in a field
logbook and are provided in Table 1-2.

Groundwater samples were collected to assess whether contamination, detected during previous
investigative activities, was present in the shallow aquifer. Based upon previous sampling results
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and decision documents, the contaminants of concern at Site 24 were volatile organic
compounds (VOCs), pesticides, and select metals. Contaminants of concern at Site 78 weére limited
to VOCs only. Groundwater samples obtained from Site 24 were analyzed for target compound list
(TCL) volatile organics, TCL pesticides, select target analyte list (TAL) metals, total dissolved
solids (TDS), and total suspended solids (TSS). Groundwater samples obtained from Site 78 were
analyzed for TCL volatile organics only. Samples were preserved at the time of collection with
hydrochloric acid for volatile analyses, nitric acid for metal analyses, and sodium hydroxide for
suspended and dissolved solids analyses. Table 1-3 provides a summary of requested analyses and
groundwater samples submitted during the quarterly monitoring event. Groundwater samples were
analyzed using various analytical methods, as provided in Table 1-3, and Level IIl Data Quality
Objectives (DQOs). DQO Level III is equivalent to the Naval Facilities Engineering Service
Center (NFESC) Level C, as specified in the "Sampling and Chemical Analysis Quality Assurance
Requirements for the Navy Installation Restoration Programs" document. Table 1-4 provides the
various analytical method detection limits and comparative state and federal groundwater quality
standards.

Trip blanks were prepared by the laboratory prior to the sampling event, placed in sample storage
containers, and kept with the investigative samples throughout the sampling event. The trip blanks
were then packaged for shipment with the environmental samples and sent for analysis. Trip blanks
were used to determine if samples were cross-contaminated during storage and transportation to the
laboratory.

Sample information, such as well number, sample identification, time and date of sample collection,
samplers, analytical parameters, and required laboratory turnaround time was recorded in a field
logbook and on sample labels. Chain-of-custody documentation, provided in Attachment A,
accompanied the groundwater samples to the laboratory. Chain-of-custody forms were then
compared to the monitoring plan; this comparison was used to verify that appropriate laboratory
analyses had been requested. Upon receipt of the laboratory analytical results, a further comparison
was performed to verify that each sample was analyzed for the requested analyses. Sample tracking
documentation is provided as Attachment B. The sample designation format used during the
monitoring program at Sites 24 and 78 is provided in Attachment C.

1.3 Groundwater Elevation and Flow Direction

The following sections provide information concerning groundwater flow patterns at Sites 24 and
78. Static water level measurements were collected after all well sampling activities had been
completed. Measurements were recorded from top-of-casing (TOC) reference points marked on
each monitoring well. Groundwater measurements were recorded to the nearest 0.01-foot using an
electric measuring tape. The elevation data were obtained by subtracting the measured depth to
groundwater from the surveyed reference elevation. For ease of discussion, groundwater elevation
and flow direction for the two sites are presented separately.

1.3.1 Site 24

Water level measurements were collected at Site 24 on April 30, 1997. Table 1-5 provides a
summary of the water level measurements and Figure 1-3 depicts the static elevations and
approximate flow direction of groundwater. The general direction of groundwater flow at Site 24
is south, in the direction of a series of tributaries which lead to Cogdels Creek. As shown in
Figure 1-3, the flow direction near monitoring wells 24-GW07 and 24-GWO08 is toward the south
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and southeast. Groundwater flow near wells 24-GW03 and 24-GW10 is generally toward the south
and southwest. The slight difference in groundwater flow directions across Site 24 is most likely
a result of the local topography and the influence of the surface water features.

1.3.2 Site 78

Water level measurements at Site 78 were collected on May 1, 1997. Table 1- 6 provides a summary
of the water level measurements and Figure 1-4 depicts the static elevations and approximate flow
direction of groundwater. The groundwater flow regime at Site 78 is relatively consistent.
Groundwater flow is generally toward the west-southwest, in the direction of an unnamed tributary
to Cogdels Creek and the New River.

As depicted in Figure 1-4, groundwater in the northern most and southern most portions of the study
area tends to flow in a radial direction. The areas in which groundwater appears to be mounded are
most likely localized entrance points for groundwater recharge.

14 Field Observations

Field observations have been recorded during each groundwater sampling event at Sites 24 and 78.
- Recommendations regarding the field observations which follow are presented in Section 3.0.

Groundwater samples from several of the monitoring wells throughout Site 78 exhibited sediment
after having been purged for a reasonable amount of time. This suggests that the monitoring wells
have either begun to deteriorate or were poorly constructed. Turbidity readings collected during
groundwater sampling activities have been consistently high in a few cases. Turbidity readings have
ranged, in those few cases, between 100 nephlometric turbidity units (NTUs) and 200 NTUs. In
general, it is preferred that groundwater samples be collected after turbidity readings stabilize at less
than ten NTUs. In many cases, the older monitoring wells do not reach this turbidity level, resulting
in less than ideal sampling conditions.



2.0 ANALYTICAL RESULTS AND FINDINGS

The section which follows presents analytical results and findings from groundwater monitoring
performed at Sites 24 and 78 during the second quarter of 1997. Groundwater samples from Site 24
were obtained from three shallow monitoring wells. Quarterly sampling activities at Site 78 entailed
the collection of groundwater samples from 15 shallow monitoring wells, 2 intermediate monitoring
wells, and 2 deep monitoring wells. A summary of groundwater analytical results for Sites 24 and
78 are provided in Table 2-1 and Table 2-2, respectively. Positive detection summaries for Sites 24
and 78 are provided in Table 2-3 and Table 2-4.

Trip blanks accompanied the groundwater samples during field collection, shipment, and laboratory
analysis. No organic compounds were detected among the two trip blanks submitted during the
quarterly sampling event. Analytical results from the two trip blanks are presented in Table 2-5.

2.1 Site 24

The following sections present analytical results and findings from monitoring activities conducted
at Site 24 during the second quarter of 1997.

2.1.1 Organic Compounds

As provided in Table 2-1, only one volatile organic compound was detected among the three
groundwater samples extracted from the shallow aquifer at Site 24. Chloroform was detected in the
sample obtained from monitoring well 24-GWO08 at a concentration of 2 micrograms per liter (ug/L).
The chloroform concentration exceeds the North Carolina Water Quality Standard (NCWQSs) of
0.19 pg/L, but is less than the Federal Maximum Contaminant Level (MCL) of 100 pg/L.
Chloroform is a common laboratory contaminant that is frequently detected among environmental
and laboratory quality assurance and quality control (QA/QC) samples. Chloroform has not been
detected among groundwater samples obtained from Site 24 during any of the three previous
monitoring events. Based upon this information, chloroform is considered to have been introduced
during laboratory sample preparation and analysis. There were no other VOCs detected among
groundwater samples obtained from Site 24 during the second quarter event. In addition, pesticide
compounds were not detected among samples obtained from the three monitoring wells at Site 24.

Groundwater samples were also analyzed for oil and grease according to USEPA Solid Waste
Method 9071. Oil and grease were detected in the groundwater sample obtained from monitoring
well 24-GW10 at a concentration of 30.6 milligrams per liter (mg/L). During the first quarter
sampling event at Site 24, oil and grease were detected at similar concentrations in the groundwater
sample obtained from monitoring well 24-GW09. The observed concentrations of oil and grease
at the site are low and the detections appear to be infrequent and scattered across the site. There are
no state or federal water quality standards for oil and grease parameters.

2.1.2 Selected Total Metals
Positive detections of total metals are presented in Table 2-3. Antimony, beryllium, chromium, iron,
lead, and manganese were detected among the three groundwater samples submitted for analyses

from Site 24, Chromium, iron, and lead were detected in each of the three samples, manganese was
detected in two of the three sample and antimony and beryllium were detected in only one sample.
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The sample obtained from monitoring well 24-GWO08 exhibited the only positive total metal
detection that exceeded an applicable water quality standard. Iron was detected in the sample
obtained from monitoring well 24-GW08 at a concentration of 368 pg/L, which slightly exceeds the
NCWQSs of 300 pg/L.

The observed concentration of iron is typical of previous sampling events and analytical results
obtained during numerous other groundwater investigations conducted throughout MCB Camp
Lejeune. Although the concentration of metals among groundwater samples often exceed
established water quality standards, the levels are generally characteristic of natural site conditions.
Soils found within the coastal plain of North Carolina are naturally rich in metals. The observed
total metal concentrations in groundwater are due more to geologic conditions (i.e., naturally
occurring metals bound to unconsolidated soil particles) and sample acquisition methods than to
mobile metal concentrations in the surficial aquifer. The presence of certain metals, such as iron,
is often a reflection of solids or colloids in samples. In order to limit the amount of solids and obtain
a more representative groundwater samples, a low-flow purge method was employed during
sampling. However, the low-flow purge method can only reduce, not eliminate the amount of solids
that are frequently present among groundwater samples.

2.1.3 Suspended and Dissolved Solids

Suspended solids were detected at a concentration of 6 mg/L in the sample obtained from 24-GW08.
No other suspended solids were detected among the other two groundwater samples obtained at
Site 24. All three of the shallow groundwater samples had detectable concentrations of dissolved
solids, however. As provided in Table 2-3, monitoring wells 24-GW08, 24-GW09, and 24-GW10
had dissolved solid concentrations of 78, 44, and 68 mg/L, respectively. The detected concentrations
of dissolved solids were below the NCWQS of 500 mg/L.

22 Site78

The following sections present analytical results and findings from the monitoring event conducted
at Site 78 during the second quarter of 1997. Positive VOC detections were primarily limited to
samples obtained from the uppermost portion of the surficial aquifer (i.e., less than 25 feet below
ground surface).

Two.deep and two intermediate groundwater samples were collected from monitoring wells at
Site 78. Of the four samples, only one VOC was detected. The limited number of positive VOC
detections among samples obtained from the deeper portion of the surficial aquifer and the Castle
Hayne Aquifer suggests that VOCs are limited to the upper portion of the surficial aquifer only, with
little migration of contaminants to the deeper zones. The sections which follow discuss the findings
of groundwater monitoring at Site 78 in further detail.

2.2.1 Shallow and Intermediate Groundwater

Groundwater conditions within the upper portion of the surficial aquifer were evaluated at Site 78
through collection and analysis of samples from 15 shallow monitoring wells (refer to Table 1-2 for
well construction details and Figure 1-2 for well locations). Two additional groundwater samples
were obtained from intermediate wells set in the lower portion of the surficial aquifer (i.e., between
50 and 75 feet below ground surface). In addition, two samples were collected from deep
monitoring wells, which are set approximately 130 to 150 feet below ground surface. The
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paragraphs which follow provide not only an evaluation of the most recent analytical data, but a
comparison of those findings versus previous results.

A summary of groundwater analytical results is provided in Table 2-2; a graphic depiction of VOC
results and their locations throughout the study area is presented in Figure 2-1. In general, the
analytical data suggest two primary areas of chlorinated solvent contamination within Site 78. The
two chlorinated solvent contaminant plumes are limited to the uppermost portion of the surficial
aquifer at Site 78. One area of contamination is located within the northern portion of the site and
the other is located within the southern portion of the site. The northern plume area is located in the
vicinity of 900 series buildings (i.e., 900, 901, 902, 903, 904). The southern plume area appears to
be concentrated near the intersection of Fir and East Streets, adjacent to monitoring well cluster
78-GW09. The southern contaminant plume extends to the southwest toward monitoring wells
78-GW01 and 78-GW04-1.

A total of six VOCs were detected among samples associated with the southern contaminant plume.
As depicted in Figure 2-1, positive VOC detections in the southern portion of Site 78 were limited
to shallow monitoring wells 78-GW01, 78-GW04-1, and 78-GW09-1, and intermediate well
78-GW09-2. Among these wells, the sample obtained from well 78-GW09-1 exhibited the highest
concentrations of each chlorinated solvent identified. As presented in Table 2-4, the solvents
1,1,1-trichloroethane, 1,1-dichloroethane, 1,1-dichloroethene, 1,2-dichloroethene (total), and
trichloroethene were detected in the sample obtained from well 78-GW(09-1 at concentrations of 480,
67, 140, 300, and 580 ng/L, respectively. Figure 2-2 depicts total chlorinated solvent concentrations
in samples obtained from well 78-GW09-1 during the past eight quarterly monitoring events. This
figure includes analytical data from monitoring well 78-GW09-1 beginning in the third quarter of
1995 and continuing through the second quarter of 1997.

The median concentration of total chlorinated solvents detected among samples obtained from
well 78-GW09-1 over the last eight quarters is 1,494 pug/L.. As shown on Figure 2-2, chlorinated
solvents have been detected in samples obtained from well 78-GW09-1 during each of the sampling
events. Figures 2-3, 2-4, and 2-5 depict the concentrations of specific organic compounds in
samples obtained from monitoring well 78-GW09-1. The figures provide concentrations through
time for compounds 1,1-dichloroethene, 1,1,1-trichloroethane, and trichloroethene detected among
samples obtained from well 78-GW09-1 during previous sampling events. As depicted in the
figures, each of the VOCs have consistently been detected at concentrations exceeding the NCWQS.
Indicators of central tendency, including mean and median, have been calculated for each of the
various compounds and are provided in Figures 2-2 through 2-5. As depicted in the figures, the
concentration of 1,1-dichloroethene has increased since the last sampling episode, while the
concentrations of 1,1,1-trichloroethane and trichloroethene have decreased slightly since the
previous sampling event. Concentrations of each of the compounds, however, remain above
applicable water quality standards.

As presented in Figure 2-1, 1,2-dichloroethene (total) was detected at 3 pg/L in the sample obtained
from intermediate well 78-GW09-2; the NCWQS for 1,2-dichloroethene (total) is 70 pg/L.
Intermediate well 78-GW09-2 is located approximately 150 feet southwest of shallow well
78-GW09-1. Similar concentrations of 1,2-dichloroethene (total) have been exhibited among
samples obtained from intermediate well 78-GW09-2 during previous sampling events. The
frequent detections of 1,2-dichloroethene (total) suggests that VOCs may have migrated to the
deeper portion of the surficial aquifer in this area of Site 78. As depicted in Figure 2-1, the detected
concentrations are significantly lower than the NCWQS the presence of this compound in the deeper
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portion of the shallow aquifer is notable. Additional sampling activities at Site 78 will be employed
to monitor the presence of VOCs in the intermediate zone. As indicated, concentrations of
1,2-dichloroethene (total) detected during previous sampling quarters did not exceed applicable
water quality standards. In addition, there have been no detections of VOCs in samples obtained
from deep monitoring well 78-GW09-3, located nearly 200 feet east of 78-GW09-1. These
analytical results suggest that the identified chlorinated solvents are primarily located in the
uppermost portion of the surficial aquifer in the southern plume area of Site 78, with limited vertical
migration.

A total of four chlorinated solvents were detected among samples associated with the northern
contaminant plume. As depicted in Figure 2-1, positive VOC detections in the northern portion of
Site 78 were limited to samples obtained from shallow monitoring wells 78-GW23, 78-GW24-1 and
78-GW25. As presented in Table 2-4, the chlorinated solvents vinyl chloride,
1,2-dichloroethene (total) and trichloroethene were detected in samples obtained from wells
78-GW23, 78-GW24-1 and 78-GW25. The sample obtained from monitoring well 78-GW23 had
the highest detected concentrations of contaminants. Concentrations of vinyl chloride and
1,2-dichloroethene were 340 and 9,500 pg/L, respectively. Figure 2-6 depicts total chlorinated
solvent concentrations in samples obtained from well 78-GW23 during the previous eight quarterly
monitoring events. The increased concentration of total chlorinated solvents detected in well
78-GW23 during the last four quarters is the result of differing laboratory analyses; not until the
third quarter of 1996 were groundwater samples submitted for 1,2-dichloroethene (total) analyses.
Figures 2-7 and 2-8 depict the concentrations vinyl chloride and trichloroethene previously detected
in samples obtained from monitoring well 78-GW23. In general, concentrations of these compounds
have been significantly greater than the respective state water quality standards. The NCWQS for
vinyl chloride is 0.015 pg/L and the median concentration of this compound over eight quarters of
sampling is 180 pg/L. The median concentration of trichloroethene over the sampling period is
47 pg/L, as compared to the NCWQS of 2.8 pg/L.

Within the northern contaminant plume, petroleum related compounds including benzene, toluene,
ethylbenzene, and xylene (total) have been detected among shallow groundwater samples. However,
none of these contaminants were detected during the most recent sampling event. The presence of
petroleum-related compounds in the northern portion of Site 78 have also been confirmed in lower
portions of the surficial aquifer. Previous data collected from intermediate monitoring well
78-GW24-2, located adjacent to shallow well 78GW24-1, have indicated petroleum related
compounds. The data suggest that these compounds may have begun to migrate vertically from the
surficial aquifer. Additional sampling data will be required to delineate the horizontal and the
vertical extent of the petroleum related compounds within the surficial aquifer.

Shallow monitoring wells 78-GW15 and 78-GW39 are situated in areas removed from the main
contaminant plumes at Site 78; however, VOCs have been detected among samples obtained from
these wells during this sampling event and previous events. For example, trichloroethene was
detected at a concentration of 1 pg/L in the sample obtained from well 78-GW15. In addition, the
sample obtained from monitoring well 78-GW39 exhibited a low concentration of tetrachloroethene
during the second quarter of 1997. The detections of contaminants in samples obtained from
monitoring wells 78-GW15 and 78-GW39 demonstrate that VOCs are present at low concentrations
in areas of the site removed from the main contaminant plumes.
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2.2.2 Deep Groundwater

The following section presents analytical results and findings from two deep groundwater samples
obtained at Site 78 during the second quarter of 1997 (i.e., collected from depths greater than
100 feet below ground surface). As provided in Table 2-4, no VOCs were detected among the two
groundwater samples obtained from the deep aquifer. Toluene was detected at a concentration of
0.8 pg/L in a sample collected from deep well 78-GW24-3 during a previous quarterly monitoring
event. The detection was considerably less than both the NCWQS and MCL of 1,000 pg/L. No
other analytical results have indicated the presence of VOCs in the deep aquifer, implying that
volatile contaminants have not migrated vertically from the shallow aquifer to the deep aquifer.
Deep groundwater samples will continue to be collected during future sampling events at the site.
This data will help to determine if VOCs have migrated to the Castle Hayne Aquifer at Site 78.



3.0 TREATMENT SYSTEM EVALUATION

Two independent groundwater extraction and treatment systems have been operating within the
Hadnot Point Industrial Area since December 1994. The systems were designed to collect and treat
VOC-contaminated shallow groundwater from both the northern and southern portions of Site 78.
The systems were also designed to mitigate the potential for off-site contaminant migration.

As depicted in Figure 3-1, the northern treatment system currently includes one active recovery well
(RW-10) and five inactive recovery wells (RW-1, RW-2, RW-3, RW-4, and RW-11). The southern
treatment system includes four active recovery wells (RW-5, RW-6, RW-7, and RW-8) and one
inactive recovery well (RW-9). Shallow groundwater extracted via the five active recovery wells
is treated at either the northern or southern treatment systems, then discharged to the Hadnot Point
Sewage Treatment Plant. Five of the six currently inactive recovery wells were taken off-line during
1996 due to low concentrations of contaminants being extracted. The sixth inactive recovery well
was taken off-line during 1996 due to high concentrations of solids within the extracted
groundwater. The concentration of solids within groundwater extracted via RW-11 may be a result
of poor well construction methods during the installation.

The following treatment system evaluation is divided into two sections. The first section focuses
upon system components located within each treatment plant. These in-plant components include
oil and water separators, metals removal systems, low-profile air strippers, and liquid-phase carbon
adsorption units. The second section focuses upon groundwater recovery components that are
located outside of each treatment plant. These recovery components include recovery wells, piping,
and pumps.

3.1 In-Plant Components

Both the northern and southern treatment plants contain oil and water separators; metals removal
systems including flocculation tanks, settling tanks, and sand filters; low profile air strippers; and
liquid-phase carbon adsorption units. Monitoring activities at both treatment plants include
sampling of plant influent, plant effluent, oil and water separator effluent, sand filter effluent, and
air stripper effluent. Tables 3-1 and 3-2 present monthly sampling results obtained during April and
May 1997 for the northern and southern treatment plants, respectively. The following assessment
of treatment components is based on monthly sampling results provided in Tables 3-1 and 3-2.

Analytical results indicate that in-plant treatment components of both the northern and southern
systems are functioning effectively. The treatment components are either treating contamination
to the remediation levels or are eliminating contamination altogether. Influent to both the northern
and southern treatment plants has historically contained the VOCs trans-1,2-dichloroethene,
trichloroethylene, vinyl chloride, benzene, and cis-1,2-dichloroethylene at concentrations exceeding
remediation levels. Based on VOC concentrations in the air stripper effluent samples, the air
stripper has successfully treated these contaminants to concentrations that are below the remediation
levels, and in most cases, below the detection levels. Similarly, VOC concentrations in the plant
effluent have been below the remediation levels and, frequently, below the detection levels. This
indicates that VOC treatment is functioning effectively.

In addition to VOCs, plant influent has consistently contained metals, dissolved solids, and
suspended solids. Based on sampling results from the sand filter effluent, the majority of metals
have been reduced to below the remediation levels and suspended solids have been reduced to below
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the discharge limits. Calcium and dissolved solid concentrations, however, are not adequately being
reduced during treatment and have resulted in the need for continued cleaning and maintenance. In
addition, Monthly Progress Reports have suggested that suspended solids are clogging many of the
treatment subsystems. In fact, many of the maintenance items cited in prior Monthly Progress
Reports have related to the presence of either calcium build-up or sludge.

Finally, oil and grease influent concentrations have typically been below the discharge limit of
1.00 parts per million (ppm). As a result, the effectiveness of the oil and water separators cannot
be adequately determined at this time.

3.2 Groundwater Recovery Components

Recovery wells RW-10 and RW-11 are situated within a portion of the northern contaminant plume
which has exhibited relatively high concentrations of VOCs. As a result, the two recovery wells
have historically extracted groundwater with concentrations of VOCs at nearly the same rate and
efficiency. However, recovery well RW-11 was taken off-line due to high concentrations of solids
within groundwater extracted during its operation. In addition, RW-10 is located approximately
140 feet upgradient of monitoring well 78-GW23, where VOCs have been detected at levels well
above water quality standards.

The southern recovery wells are situated in a line as a downgradient contaminant barrier. The
recovery wells are positioned to limit contaminant migration and intercept the contaminated plume
as it travels in the direction of groundwater flow. Because the southern recovery wells are located
at the downgradient edge of the contaminant plume, these recovery wells have been extracting
groundwater with lower VOC concentrations when compared to the northern recovery wells.
Recovery wells RW-5 and RW-6 have typically removed VOCs at relatively higher concentrations
than recovery wells RW-7 and RW-8 because they are positioned closer to the most highly
contaminated portion of the suspected contaminant plume.

Compared to the southern recovery system, the northern recovery system has been extracting higher
concentrations of VOCs. The northern recovery system is positioned in the portion of the suspected
contaminant plume that contains relatively higher VOC concentrations. The southern recovery
system is positioned at the downgradient edge of the suspected contaminant plume rather than within
the most highly contaminated area.

The northern and the southern treatment systems were designed to handle a maximum influent of
80 gallons per minute. Because the actual pumping rates are lower than 80 gpm, the treatment
systems are currently operating well below their maximum capacity. Based on past experience at
MCB Camp Lejeune, a 100-foot radius of influence can be expected for a recovery well that is
pumping at 5 gpm (Baker, April 1996). For the recovery wells at Site 78, the most recently observed
pumping rates were between 2.9 and 3.5 gpm. Thus, a radius of influence closer to 75 feet may be
expected for each recovery well at Site 78.
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4.0 RECOMMENDATIONS

The ROD for OU1 stipulates that groundwater samples from Site 24 and Site 78 be collected
periodically and possible off-site migration of known contaminants be monitored through laboratory
analyses (Baker, 1994a). Groundwater sampling at Sites 24 and 78 was implemented to ensure that
potential human and ecological receptors would not be exposed to known site contaminants. The
sections which follow describe recommendations which have recently been lmplemented and
recommendations which are proposed for future consideration.

4.1 Implemented Recommendations

Information pertaining to recommendations, implemented prior to the second quarter of 1997, is
provided within the previous groundwater monitoring reports. - Final disposition of each
recommendation is also presented within the previous reports. It is the intent of this report to
provide a thorough and up-to-date listing of only those recommendations and implemented actions
which have recently been implemented.

4.2 Proposed Recommendations

Based upon the observations and findings presented in Sections 1.0, 2.0, and 3.0 of this quarterly
monitoring report, the following recommendations for the OU1 monitoring program are provided.
If non-significant changes are made to a component of the selected remedy described in the ROD,
the changes must be recorded in a post-decision document file. If significant changes are made to
a component of the selected remedy, the changes will need to be presented in an Explanation of
Significant Differences document.

4.2.1 Install Additional Recovery Wells

As indicated in Section 3.0, a majority of treatment system capacity for both the northern and
southern treatment plants is currently underutilized. In addition, the recovery well systems are not
extracting groundwater from the most contaminated portions of the two suspected chlorinated
solvent plumes. Three additional recovery wells, supplementing the nine existing recovery wells
(RW-1 through RW-9), were proposed as part of the selected remedy for OU1. Two of the three
additional wells (RW-10 and RW-11) were installed within the northern contaminant plume at
Site 78. The third recovery well, proposed for the most contaminated portion of the southern plume,
was never installed. It is therefore recommended that at least one recovery well be added to the
southern treatment system. The additional recovery well should be installed between 75 and
100 feet south of monitoring well 78-GW09-1. Groundwater samples obtained from 78-GW09-1
have consistently exhibited the highest concentrations of chlorinated solvents within the southern
portion of Site 78. Continued groundwater monitoring activities and treatment system analyses may,
in the future, require that additional recovery wells be installed within the southern contaminant
plume.

The northern treatment system is actively treating groundwater contaminants extracted from only
one recovery well (RW-10) within the northern contaminant plume. Although the active recovery
well is extracting contamination from the surficial aquifer, it is situated upgradient of monitoring
well 78-GW23. Groundwater samples obtained from 78-GW23 have consistently exhibited
concentrations of chlorinated solvents in excess of applicable water quality standards. Vinyl
chloride has been detected at concentrations ranging from 6 to 360 pg/L in each of the previous
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seven samples obtained from well 78-GW23 during the monitoring program. The expected radius
of influence for RW-10, however, does not intercept 78-GW23. Based upon this information, it is

- recommended that at least one additional recovery well be installed 75 to 100 feet southwest of
monitoring well 78-GW23 to extract contaminated groundwater from the northern contaminant
plume.

During January 1997, recovery well RW-11 was taken off-line due to high concentrations of solids
within groundwater extracted during its operation. Although situated within the northern
contaminant plume, operation of RW-11 will no longer be feasible due to high sediment load. The
well may have been installed within very loose surficial soils or may have been installed improperly.
Based upon this information, it is recommended that RW-11 be removed and reinstalled or
retrofitted if possible. If repairs are not possible a replacement well is recommended to be installed
approximately 50 feet northeast of its current location. Continued groundwater monitoring activities
and treatment system analyses may, in the future, require that additional recovery wells be installed
within the northern contaminant plume.

- In order to provide a more detailed assessment of treatment system efficiency in the future, it is
recommended that additional recovery wells be placed near existing shallow monitoring wells
(i.e., within 75 to 100 feet). The monitoring wells will serve to confirm the presence of
contamination prior to recovery well installation. In addition, nearby monitoring wells can be
employed to roughly determine the capture zone (i.e., radius of influence) of each recovery well and
monitor contaminant concentrations as treatment activities continue in the future. If an existing
monitoring well is not situated within the proposed capture zone or underground utilities would
make installation of a new recovery well near an existing monitoring well prohibitive, it is
recommended that a new monitoring well be installed prior to recovery well installation.

The depth, design, and general construction of any additional recovery wells should be similar to
existing recovery wells currently operating as part of the northern and southern treatment systems.
In addition to current systems, a sampling port installed at each active recovery well is
recommended. Discrete samples could be obtained from each recovery well via the sampling port.
Contaminant concentrations in groundwater extracted from each recovery well could then be
determined; providing a measure of recovery well efficiency. If additional recovery wells are to be
added to the treatment systems, details concerning their placement and design can be provided prior
to installation.

4.2.2 Discontinue Groundwater Sampling Site 24

It is recommended that Site 24 be eliminated from the OU1 monitoring program. Although positive
total metal detections have exceeded applicable North Carolina standards, these analyses have not
been necessary to determine the presence of heptachlor epoxide; the contaminant of concern
identified in the Final ROD (Baker, 1994a). In addition, VOCs have not been detected during any
of the three monitoring events.

Analytical results from soil samples collected throughout Site 24 during the RI confirm the presence
of pesticides; at concentrations reflective of their base-wide application and use. In general,
pesticides have a tendency to adhere to soil material. Suspended soil particles, or colloids, in the
groundwater samples from Site 24 were likely to have been the cause of the detected pesticide
contaminant during the 1993 RI. A low-flow purge method was used during recent sample
collection activities to reduce the amount of suspended material in samples and more accurately
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reflect true aquifer conditions. As a result, the lack of groundwater pesticide contamination at
Site 24 has been confirmed by two consecutive sampling events. Based upon this information and
pending analytical results from a third confirmatory sampling event, it is recommended that Site 24
be eliminated from the monitoring program.

4.2.3 Modify Sampling Frequency

The majority of groundwater samples obtained from Site 78 during the past seven sampling quarters
have exhibited similar concentrations of the same VOCs. In fact, several laboratory results have
remained nearly constant throughout the monitoring program. Although groundwater is actively
being extracted and treated, none of the groundwater recovery wells have monitoring wells within
their expected capture zones. Without means to monitor the progress of active treatment systems,
groundwater samples currently being obtained serve only to confirm the presence of site
contaminants. Based upon this information, a reduction in the number of yearly sampling events
from four to two is recommended. Semiannual sampling will sufficiently monitor site contaminants
in groundwater at Site 78, given current treatment system components. If treatment system
components are modified in the future, an alternate sampling frequency may be developed.

4.2.4 Further Define Horizontal Extent of Contamination

Additional monitoring wells within the northern and southern contaminant plume areas will need
to be either identified or installed for future sampling. Monitoring wells installed as part of any
number of unrelated investigations may be employed to better define the extent of the two suspected
groundwater contaminant plumes. In addition, a network of temporary monitoring wells is
recommended for installation within the northern and southern contaminant plume areas. Based
upon results obtained during the temporary well investigation, additional permanent monitoring
wells may be installed. Any additional sampling data acquired from supplemental investigations
will also aid in the placement of future recovery wells. A Groundwater Monitoring Well Coverage
Plan is currently being prepared for MCB Camp Lejeune. Information presented in the Groundwater
Monitoring Well Coverage Plan document will be used to identify other existing monitoring wells
within Site 78. Additional monitoring wells, however, may need to be installed in the future if an
adequate amount of supplemental data can not be acquired.

A number of monitoring wells have recently been installed in the northern portion of Site 78. The
newly installed monitoring wells are associated with ongoing Underground Storage Tank (UST)
investigations adjacent to Building 900. The monitoring wells are situated within or immediately
adjacent to the northern contaminant plume. Other monitoring wells adjacent to Buildings 1601 and
1607, located within the suspected southern plume area, may also be employed as sampling points
in the future. Well construction details and previous analytical data will be used to determine which
monitoring wells are appropriate to sample in the future; possibly two monitoring wells near
Building 900 and one monitoring well near Building 1600.

Monitoring wells 78-GW02 and 78-GWO03 are located approximately 110 and 270 feet respectively
from recovery well RW-05. The monitoring wells may be used to monitor the presence of
contamination in uppermost portion of the shallow aquifer surrounding the southern treatment plant.
Samples obtained from the two existing monitoring wells could also possibly provide more
information regarding the effectiveness of the treatment system. Based upon this information, it is
recommended that groundwater samples be obtained from 78-GW02 and 78-GW03 as part of the
monitoring program.
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TABLE 1-1

SUMMARY OF WELL CONSTRUCTION DETAILS
OPERABLE UNIT NO. 1 - SITES 24 AND 78
MONITORING AND O&M SUPPORT, CTO - 0367
MCB CAMP LEJEUNE, NORTH CAROLINA

Monitoring Top of Casing | Ground Surface Boring Well Screen Interval Depth to Depth to
Well Date Elevation Elevation Depth Depth Depth Sand Pack Bentonite Stick-Up
Number Installed (feet, msl) “(feet, msl) (feet, bgs) (feet, bgs) (feet, bgs) (feet, bgs) (feet, bgs) (feet, ags)
24-GW08 1993 26.20 23.60 19.0 19.0 9.1-18.2 7.0 5.0 NA
24-GW09 1993 16.55 13.80 12.5 12.5 2.6-11.7 1.5 0.5 NA
24-GW10 1993 19.33 17.30 18.0 18.0 8.0-17.2 6.0 4.0 NA
78-GW01 1986 NA NA 27.0 25.0 5.0-25.0 3.0 2.0 1.8
78-GW04-1 1986 31.63 28.90 27.0 24.5 4.5-24.5 3.0 2.0 2.6
78-GW08 1986 28.72 26.30 27.0 25.0 5.0-25.0 3.0 2.0 3.12
78-GW09-1 1987 NA NA 27.0 25.0 5.0-25.0 3.0 2.0 0.00
78-GW09-2 1987 27.60 25.40 76.0 75.0 55.0-75.0 52.0 49.0 0.00
78-GW09-3 1986 26.97 24.70 152 150 130-150 105 10.0 0.00
78-GW10 1986 28.13 25.70 27.0 25.0 5.0-25.0 3.0 2.0 2.22
78-GW11 1986 28.22 25.50 255 25.0 5.0-25.0 3.0 2.0 249
78-GW14 1986 27.32 25.00 255 25.0 5.0-25.0 3.0 2.0 1.92
78-GW15 1986 27.03 26.80 255 25.0 5.0-25.0 3.0 2.0 0.00
78-GW17-1 1986 30.00 27.50 25.5 25.0 5.0-25.0 3.0 2.0 2.16
78-GW21 1986 3351 31:20 25.0 25.0 5.0-25.0 3.0 2.0 NA
78-GW22 1986 32.36 30.40 25.0 25.0 5.0-25.0 3.0 2.0 NA
78-GW23 1986 32.08 30.00 25.5 25.0 5.0-25.0 3.0 2.0 1.82
78-GW24-1 1986 32.84 30.50 255 25.0 5.0-25.0 3.0 2.0 1.55
78-GW24-2 1987 33.73 30.40 80.0 76.6 56.6-76.6 51.6 48.6 2.88
78-GW24-3 1987 32.32 30.50 155 148 128-148 90.0 84.0 2.24
78-GW25 1986 32.58 30.10 25.5 25.0 5.0-25.0 5.0 3.0 2.17
78-GW39 1993 19.44 16.80 20.0 20.0 10.0-20.0 8.0 6.0 19.44
Notes:
ags = Above ground surface
bgs = Below ground surface
msl = Mean Sea Level

NA

Information not available




TABLE 1-2

SUMMARY OF GROUNDWATER FIELD PARAMETERS
OPERABLE UNIT NO. 1 - SITES 24 AND 78

MONITORING AND O&M SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

Field Parameters

Well Number/ Dissolved| Specific
Date of Measuring | Well Oxygen |Conductance { Temperature pH Turbidity
Measurement | Time Volumes | (mg/L) | (umbos/cm) (°C) (8.U.) (N.T.U)
24-GW08 1110 1.0 2.0 154.3 17.6 6.08 5.3
04/26/97 1115 1.5 2.5 161.9 17.1 6.17 7.6
1120 2.0 2.0 157.2 17.3 6.15 9.0
1127 2.5 2.0 159.4 17.0 6.14 103
1134 3.0 1.9 160.8 16.9 6.16 112
24-GW09 1000 1.0 23 100.0 16.8 438 8.2
04/26/97 1011 1.5 2.0 99.4 16.3 4.47 10.1
1022 2.0 2.0 103.6 16.4 4.49 10.0
1033 25 22 101.9 17.3 4.51 5.6
1044 3.0 2.1 102.3 17.1 4.48 4.7
24-GW10 0800 1.0 33 65.8 15.4 4.58 1.9
04/26/97 0812 1.5 32 63.5 15.2 4.63 1.4
0819 2.0 32 62.7 15.4 4.62 1.3
0826 25 3.1 62.5 15.4 4.62 1.3
0834 3.0 32 61.8 15.8 4.63 1.0
78-GWO01 09238 1.0 25 496.6 16.5 5.09 128.5
04/30/97 0943 1.5 2.3 4715 16.5 5.21 131.2
0958 2.0 2.1 463.0 16.4 5.27 137
1013 2.5 25 466.7 16.4 5.29 9.3
1028 3.0 2.7 470.1 16.4 5.31 5.0
78-GW04-1 0915 1.0 1.8 229.4 212 6.03 200+
04/27/97 0922 2.0 1.9 313.5 21.6 6.18 120.6
0929 3.0 2.0 3742 21.8 6.21 723
0936 4.0 2.0 408.1 21.9 6.23 50.9
0943 5.0 2.3 406.3 2138 6.20 32.8
0950 6.0 2.0 405.2 219 6.21 272
78-GW08 1622 1.0 2.2 193.1 19.4 5.21 75.4
04/29/97 1629 1.5 2.7 192.7 19.5 5.32 514
1636 2.0 2.5 192.7 19.5 5.35 41.7
1643 2.5 2.3 192.3 19.5 5.36 29.8
1650 3.0 2.7 190.4 19.4 5.37 25.4
1657 3.5 2.4 187.9 195 539 18.7




TABLE 1-2 (Continued)

SUMMARY OF GROUNDWATER FIELD PARAMETERS
OPERABLE UNIT NO. 1 - SITES 24 AND 78
MONITORING AND O&M SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

Field Parameters
Well Number/ Dissolved| Specific
Date of Measuring | Well Oxygen |Conductance | Temperature pH Turbidity
Measurement | Time Volumes | (mg/L) | (umhos/cm) °C) (S.U) | (N.T.U)
78-GW09-1 1138 1.0 3.2 447.6 18.0 5.94 52
04/27/97 1143 1.5 22 460.7 18.7 5.18 45
1150 2.0 2.0 460.2 18.4 6.20 2.8
1157 2.5 2.0 461.6 185 6.22 1.8
1204 3.0 2.1 463.1 18.6 6.23 1.5
78-GW09-2 1320 1.0 12 550.0 20.2 7.39 0.6
04/27/97 1340 1.5 0.9 552.0 20.6 7.47 0.6
1400 2.0 0.8 552.0 20.6 7.61 0.5
1420 2.5 0.8 551.0 20.6 7.63 0.5
1440 3.0 0.8 551.0 20.5 7.62 0.4
78-GW09-3 1600 1.0 3.0 434.7 202 8.15 0.7
04/27/97 1640 1.5 24 438.9 20.4 8.03 0.6
1720 2.0 22 432.1 20.3 8.06 0.6
1800 25 2.1 429.7 203 8.12 0.6
1840 3.0 22 426.2 20.3 8.10 0.5
78-GW10 1742 1.0 238 258.0 183 537 389
04/29/97 1750 1.5 25 266.0 18.9 5.45 29.7
1757 2.0 24 267.0 18.7 5.48 25.3
1804 2.5 22 267.0 18.6 5.62 23.6
1812 3.0 2.3 267.0 18.7 5.54 27.1
78-GW11 1447 1.0 35 118.7 18.0 430 10.3
04/29/97 1454 1.5 33 116.4 17.9 4.40 7.8
1458 2.0 3.0 116.6 17.9 4.47 3.8
1504 25 3.0 117.7 17.9 4.52 76
1510 3.0 3.1 116.8 17.9 4.54 5.5
78-GW14 0742 1.0 24 262.5 19.2 4.61 43.6
04/27/97 0751 1.5 2.1 256.0 19.6 4.58 224
0800 2.0 20 255.8 19.7 4.50 17.1
0809 25 2.0 255.6 19.6 4.54 11.1
0818 3.0 2.0 253.8 19.7 5.56 8.6
78-GW15 1414 1.0 42 358.9 21.9 5.12 15.1
04/30/97 1419 1.5 4.0 361.1 214 5.22 74
1427 2.0 42 365.5 213 5.27 5.0
1434 2.5 43 349.6 21.3 5.26 43
1441 3.0 4.1 345.7 21.2 5.26 29




TABLE 1-2 (Continued)

SUMMARY OF GROUNDWATER FIELD PARAMETERS
OPERABLE UNIT NO. 1 - SITES 24 AND 78
MONITORING AND O&M SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

Field Parameters
Well Number/ Dissolved| Specific

Date of Measuring | Well Oxygen |Conductance | Temperature pH Turbidity
Measurement | Time Volumes | (mg/L) {(umhos/cm) (9] (8.U0) (N.T.U.)

78-GW17-1 1852 1.0 3.9 515.0 17.6 5.89 16.4

04/29/97 1858 1.5 42 524.0 17.9 6.11 10.2

1904 2.0 4.4 525.0 17.8 6.15 8.0

1910 25 45 528.0 17.7 6.20 6.1

1916 3.0 44 526.0 17.7 6.30 6.9

1922 35 42 526.0 17.9 6.31 5.0

1928 4.0 43 524.0 17.6 6.30 4.6

78-GW21 1535 1.0 2.1 252.1 19.0 5.03 2.9

04/28/97 1542 1.5 22 257.9 19.5 5.10 2.0

1550 2.0 1.8 2573 19.5 5.12 1.3

1557 2.5 1.7 257.2 19.4 5.09 1.6

1604 3.0 2.1 256.5 194 5.10 1.1

78-GW22 0852 1.0 1.8 279.2 17.5 6.23 7.0

04/28/97 0902 1.5 12 286.3 17.3 6.29 82

0910 2.0 0.8 2882 172 6.25 5.4

0918 2.5 0.7 291.9 17.2 6.26 43

0926 3.0 0.8 293.1 17.1 6.24 8.1

78-GW23 0745 1.0 1.7 2454 18.4 4.50 3.0

04/28/97 0752 1.5 1.4 2472 18.3 4.56 5.0

0759 2.0 12 238.8 183 4.57 6.9

0806 2.5 12 2314 18.4 4.56 54

0813 3.0 1.1 2249 18.4 4.55 13.5

78-GW24-1 1138 1.0 2.6 240.1 15.3 5.80 4.1

04/29/97 1145 1.5 2.0 2445 155 5.92 3.8

1152 2.0 1.8 244.6 15.8 5.88 3.1

1159 2.5 2.1 2372 15.7 5.81 2.9

1206 3.0 1.0 2347 15.7 5.77 1.1

78-GW24-2 | 0930 1.0 1.9 537.0 18.6 6.51 3.7

04/29/97 0950 1.5 2.1 540.0 18.1 6.66 22

1020 2.0 2.0 538.0 182 6.70 2.6

1040 2.5 2.1 539.0 18.6 6.76 1.5

1100 3.0 2.2 535.0 18.8 6.76 2.3




TABLE 1-2 (Continued)

SUMMARY OF GROUNDWATER FIELD PARAMETERS
OPERABLE UNIT NO. 1 - SITES 24 AND 78
MONITORING AND O&M SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

Field Parameters
Well Number/ Dissolved| Specific
Date of Measuring | Well Oxygen |Conductance | Temperature pH Turbidity
Measurement | Time Volumes | (mg/L) | (umhos/cm) (°O) (8.U) (N.T.U)
78-GW24-3 1000 1.0 1.5 3894 18.8 7.03 1.6
04/29/97 1030 1.5 19 374.9 18.4 7.27 9.6
1100 2.0 1.9 373.8 19.0 7.25 11.4
1130 2.5 1.3 364.9 18.9 7.23 20.7
1230 3.0 1.8 367.5 18.9 721 17.2
78-GW25 | 1425 1.0 29 3455 17.4 5.25 6.6
04/28/97 1432 1.5 2.0 342.1 17.2 5.33 3.8
1440 2.0 1.9 337.7 17.2 5.36 1.6
1447 2.5 1.8 336.1 17.1 5.38 1.6
1454 3.0 1.8 332.9 17.2 5.37 1.5
78-GW39 0805 1.0 3.9 3253 16.4 3.86 04
04/30/97 0814 1.5 3.4 330.7 16.7 4.09 0.1
0823 2.0 36 307.5 17.2 4.10 0.1
0832 2.5 3.7 316.6 17.2 4.10 0.1
0841 3.0 3.5 309.8 17.3 4.14 0.0
Notes:
°C = Degrees Centigrade
S.U. = Standard Units
mg\L = Milligrams per Liter
umhos\em =  umhos per Centimeter
ppt = Parts per Thousand
N.T.U. = Neophelometric Turbitity Units
mV = millivolt
*i

K:\PROD\SRN-RPT\300S\CTO-036\SITE24& 7. 8\CURRENT\2QUART.97\1-2.TAB



TABLE 1-3

GROUNDWATER SAMPLING SUMMARY
OPERABLE UNIT NO. 1 - SITES 24 AND 78
MONITORING AND O&M SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

Total Total
Sample TCL TCL TAL Oil & | Dissolved | Suspended Sample
Location Media | Volatiles® | Pesticides® | Metals® | Grease® | Solids® | Solids® Identification
24-GW08 GW X X X X X X 24-GW08-97B
24-GW09 GW X X X X X X 24-GW09-97B
24-GW10 GwW X X X X X X 24-GW10-97B
78-GW01 GW X 78-GW01-97B
78-GW04-1 GW X 78-GW04-97B
78-GW08 GW X 78-GW08-97B
78-GW09-1 GW X 78-GW09-97B
78-GW09-2 GW X 78-GW09IW-97B
78-GW09-3 GwW X 78-GW09DW-97B
78-GW10 GwW X 78-GW10-97B
78-GW11 GwW X 78-GW11-97B
78-GW14 GW X 78-GW14-97B
78-GW15 GW X 78-GW15-97B
78-GW17-1 GW X 78-GW17-97B
78-GW21 GW X 78-GW21-97B
78-GW22 GwW X 78-GW22A-97B
78-GW23 GW X 78-GW23-97B
78-GW24-1 GW X 78-GW24-97B
78-GW24-2 GW X 78-GW241W-97B
78-GW24-3 GW X 78-GW24DW-97B
78-GW25 GwW X 78-GW25-97B
78-GW39 GW X 78-GW39-97B
Notes:

) Target Compound List (TCL) Organics by U.S. Environmental Protection Agency (EPA) Method 8260.
@ TCL Pesticides by USEPA, Contract Laboratory Program, Scope of Work, Document Number OLMO1.8.
@ Selected Target Analyte List Metals (Antimony, Arsenic, Beryllium, Chromium, fron, Lead, Manganese,
Mercury, Nickel) by Solid Waste Method 6010.
@ Qil and Grease by Solid Waste Method 9070.
®) Total Suspended and Dissolved Solids by Solid Waste Method 160.1 and 160.2.

GW = Groundwater
X —

Requested Analyses




TABLE 1-4

ANALYTICAL METHOD DETECTION LIMITS
OPERABLE UNIT NO. 1 - SITES 24 AND 78
MONITORING AND O&M SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

MDL
Analytical or
Parameter Method CRQL NCWQS MCL
Volatile Organics pg/L:
Chloromethane 8260 0.5 NA NA
Vinyl Chloride 8260 0.5M 0.015 2
Bromomethane 8260 0.5 NA NA
Chloroethane 8260 - 0.5 NA NA
1,1-dichloroethene 8260 0.5 7 7
Acetone 8260 2 700 NA
Carbon Disulfide 8260 2 700 NA
Methylene Chloride 8260 0.5 5 5
1,2-dichloroethene (Total) 8260 0.5 70 70
1,1-dichloroethane 8260 0.5 700 NA
2-butanone 8260 2 NA NA
Chloroform 8260 0.5® 0.19 100
1,1,1-trichloroethane 8260 0.5 200 200
Carbon Tetrachloride 8260 0.5 0.3 5
Benzene 8260 0.5 1 5
1,2-dichloroethane 8260 0.5 0.38 5
Trichloroethene 8260 0.5 NA 5
1,2-dichloropropane 8260 0.5 0.56 5
Bromodichloromethane 8260 0.5 0.6 100
Cis-1,3-dichloropropene 8260 0.5 NA NA
4-methyl-2-pentanone 8260 2 NA - NA
Toluene 8260 0.5 1000 1000
Trans-1,3-dichloropropene 8260 0.5® 0.2 NA
1,1,2-trichloroethane 8260 0.5 NA 5
Tetrachioroethene 8260 0.5 0.7 5
2-hexanone 8260 2 NA NA
Dibromochloromethane 8260 0.5 NA NA
Chlorobenzene 8260 0.5 50 100
Ethylbenzene 8260 0.5 29 700
Xylene, Total 8260 0.5 530 10000
Styrene 8260 0.5 100 100
Bromoform 8260 0.5® 0.19 100
1,1,2 2-tetrachloroethane 8260 0.5 NA NA




TABLE 1-4 (Continued)

ANALYTICAL METHOD DETECTION LIMITS
OPERABLE UNIT NO. 1 - SITES 24 AND 78
MONITORING AND O&M SUPPORT, CTO-0367
MCB, CAMP LEJEUNE, NORTH CAROLINA

MDL
Analytical or
Parameter Method CRQL NCWQS MCL
Pesticides (ng/L):
alpha-BHC OLMO1.8 0.05 NA NA
beta-BHC OLMO1.8 0.05 NA NA
delta-BHC OLMO01.8 0.05 NA NA
gamma-BHC (Lindane) OLMO01.8 0.05 0.2 0.2
Heptachlor OLMO01.8 0.05®@ 0.008 04
Aldrin OLMO01.8 0.05 NA NA
Heptachlor epoxide OLMO01.8 0.05@ 0.004 0.2
Endosulfan I OLMO1.8 0.05 NA NA
Dieldrin OLMO01.8 0.1 NA NA
4,4-DDE OLMO01.8 0.1 NA NA
Endrin OLMO01.8 0.1 2 2
Endosulfan 11 OLMO1.8 0.1 NA NA
44-DDD OLMO01.8 0.1 NA NA
Endosulfan sulfate OLMO01.8 0.1 NA NA
4,4'-DDT OLMO1.8 0.1 NA NA
Methoxychlor OLMO01.8 0.1 35 40
Endrin ketone OLMO1.8 0.1 NA NA
Endrin aldehyde OLMO1.8 0.1 NA NA
alpha-Chlordane OLMO01.8 010 0.027 NA
gamma-Chlordane OLMO1.8 0.1@ 0.027 NA
Toxaphene OLMO1.8 019 0.031 3
Metals (ug/L):
Barium, Total 6010A 1.4 2000 2000
Beryllium, Total 6010A 0.7 NA 4
Cadmium, Total 6010A 2.6 5 5
Chromium, Total 6010A 33 50 100
Lead, Total 7421 1.2 15 15
Manganese, Total 6010A 1.6 NA 50




TABLE 1-4 (Continued)

ANALYTICAL METHOD DETECTION LIMITS
OPERABLE UNIT NO. 1 - SITES 24 AND 78
MONITORING AND O&M SUPPORT, CTO-0367
MCB, CAMP LEJEUNE, NORTH CAROLINA

MDL
Analytical or
Parameter Method CRQL NCWQS MCL
Wet Chemistry (mg/L):
Total Dissolved Solids 160.1 10 500 500
Total Suspended Solids 160.2 5 NA NA
Notes:
W Method Detection Limit greater than North Carolina Water Quality Standard
@ Contract Required Quantitation Limit greater than North Carolina Water Quality Standard.
CRQL. = Contract Required Quantitation Limit
.- MCL = Federal Maximum Contaminant Level. Maximum permissible level of a contaminant in
water which is delivered to any user of a public water system. (U.S. Environmental
Protection Agency - Drinking
Water Regulations and Health Advisories.)
MDL = Method Detection Limit
NA = Standard not available }
NCWQS = North Carolina Water Quality Standards. Values Applicable to Groundwater (North
Carolina
Administrative Code, Title 15A, Subchapter 2L).
mg/L =  Milligrams per liter or parts per million

ng/L = Micrograms per liter or parts per billion



TABLE 1-5

SUMMARY OF WATER LEVEL MEASUREMENTS
OPERABLE UNIT NO. 1 - SITE 24
INDUSTRIAL AREA FLY ASH DUMP
MCB CAMP LEJEUNE, NORTH CAROLINA

Third Quarter Fourth Quarter First Quarter Second Quarter
1996 1996 1997 1997
Reference SWE SWE SWE SWE

Well ID Elevation ® (Date 7-30-96) (Date 11-7-96) (Date 2-5-97) (Date 4-30-97)
24-GW03 15.88 10.74 11.24 10.88 11.08
24-GW04 19.17 10.28 10.79 10.47 10.57
24-GW06 12.70 7.75 NA @ 7.79 7.84
24-GW07 29.82 14.39 15.88 14.11 15.01
24-GW08 26.20 10.44 11.72 11.02 10.99
24-GW09 16.55 10.89 10.62 10.40 10.99
24-GW10 19.93 8.87 8.86 8.72 8.53

Notes:
M Top of PVC well casing (in feet above mean sea level [MSL])
SWL

SWE
NA

Static water level taken from top of PVC well casing
Static water elevation (in feet above MSL)
Data not available



TABLE 1-6

SUMMARY OF WATER LEVEL MEASUREMENTS
OPERABLE UNIT NO. 1 - SITE 78

HADNOT POINT INDUSTRIAL AREA

MCB CAMP LEJEUNE, NORTH CAROLINA

Third Quarter Fourth Quarter First Quarter Second Quarter
1996 1996 1997 1997
Well Reference SWE SWE SWE SWE
1D Elevation ¢V (Date 8-9-96) (Date 11-7-96) | (Date 2-25-97) (Date 5-1-97)

78-GW02 32.15 NA NA NA 2424
78-GWO03 31.85 NA NA NA 26.03
78-GW04-1 31.63 12.32 13.12 12.84 11.88
78-GWO05 28.63 19.72 19.62 19.87 19.30
78-GW06 27.94 NA NA 14.53 13.73
78-GW07 27.83 NA NA NA 14.74
78-GW08 28.72 16.42 17.11 16.64 16.14
78-GW09-2 24.76® 14.05 14.64 14.00 13.72
78-GW09-3 26.97 14.21 14.80 14.17 13.87
78-GW10 28.13 17.34 17.44 17.09 16.78
78-GW11 27.93@ 16.57 16.52 15.94 15.77
78-GW12 30.08 NA NA 19.82 18.67
78-GW14 24.679 17.61 17.91 17.61 17.10
78-GW15 26.559 18.33 19.53 19.04 18.85
78-GW16 32.40 NA NA 21.65 21.22
78-GW17-1 30.00 19.06 20.35 20.06 19.82
78-GW19 29.07 22.43 21.37 21.94 21.74
78-GW21 33.51 23.66 24.11 23.87 23.70
78-GW22 32.36 26.65 25.74 26.66 26.71
78-GW23 32.08 2345 23.62 23.81 23.01
78-GW24-1 32.84 26.99 26.02 26.82 26.27
78-GW24-2 32.50® 22.40 22.27 22.21 21.75
78-GW24-3 32.32 21.98 22.19 21.78 21.30
78-GW25 32.58 26.27 25.51 25.96 25.53
78-GW31-3 25.99 16.78 - 17.22 16.83 16.41
78-GW33 29.84 NA NA NA 23.48
78-GW39 19.44 4.63 NA 4.61 4.44

Notes:

M Elevation of top of PVC well casing (feet above mean sea level [MSL])
@ New elevation of top of PVC well casing after monitoring well maintenance or conversion (feet above MSL)

SWE
NA

I

Static water elevation (in feet above MSL)
Data not available




TABLE 2-1

P SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - APRIL 1997

OPERABLE UNIT No. 1 - SITE 24
MONITORING AND O&M SUPPORT, CT0-0367
MCB, CAMP LEJEUNE, NORTH CAROLINA

Fraction Detected Comparison Criteria Location of | Detection Detections Above
(units) Contaminants or Min. | Max. Maximum | Frequency
Analytes NCWQS MCL Detection J NCWQS| MCL
Volatile Chloroform 0.19 100 2 2 24-GW08 1/3 1 0
Organics (ug/L)
Other Pesticides NA NA ND ND NA 0/3 NA NA
Organics (ug/L) |Oil and Grease NE NE 30.6 30.6 24-GW10 1/3 NA NA
Total Antimony, Total NE 6 2.1 2.1 24-GW08 173 NA 0
Metals (png/L) Beryllium, Total NE 4 0.13 0.13 24-GW09 1/3 NA 0
Chromium, Total 50 100 0.36 1.1 24-GW08 3/3 0 0
Iron, Total 300 300 15.3 368 24-GW08 3/3 | 1
Lead, Total 15 15 3.1 3.8 24-GW08 3/3 0 0
Manganese, Total 50 50 2.7 25.8 24-GW09 2/3 0 0
Wet . |Total Dissolved Solids 500 NE 44 78 24-GW08 3/3 0 NA
Chemistry (mg/L) | Total Suspended Solids NE NE 6 6 24-GW08 1/3 NA NA

Notes:

- Concentrations presented in micrograms per liter (ug/L) or parts per billion for organic and metal results, wet chemistry results presented
in milligrams per liter (mg/L) or parts per million.

NA - Not applicable

NCWQS - North Carolina Water Quality Standards (North Carolina Administrative Code, Title 15A, Subchapter 2L).

ND - Not detected

NE - Not established

MCL - Federal Maximum Contaminant Level. Maximum permissible level of a contaminant in water which is delivered to any user

of a public water system (U.S. Environmental Protection Agency - Drinking Water Regulations and Health Advisories).



TABLE 2-2

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - APRIL 1997
OPERABLE UNIT No. 1 - SITE 78
MONITORING AND O&M SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

Fraction Detected Comparison Criteria Location of | Detection Detections Above
(units) Contaminants or Min. | Max. Maximum | Frequency
Analytes NCWQS | MCL Detection NCWQS| MCL
Volatile Vinyl Chloride 0.015 2.0 4 340 78-GW23 2/19 2 2
Organics (pg/L) |Acetone 700 NE 3 3 78-GWO1 1/19 0 NA
1,1-Dichloroethene 7.0 7.0 140 140 78-GW09-1 1/19 1 1
1,1-Dichloroethane 700 NE 67 67 78-GW09-1 1/19 0 NA
1,2-Dichloroethene (Total) | 70 70 0.7 | 9,500 78-GW23 7/19 3 3
Chloroform 0.19 100 2.0 2.0 78-GW09-1 1/19 1 0
1,1,1-Trichloroethane 200 200 480 480 78-GW09-1 1/19 1 1
Trichloroethene 2.8 5 1.0 580 78-GW09-1 5/19 4 4
Tetrachloroethene 0.7 5 0.8 0.8 78-GW39 1/19 1 0
Notes:

- Concentrations presented in micrograms per liter (ug/L) or parts per billion.

NA - Not applicable

NCWQS - North Carolina Water Quality Standards (North Carolina Administrative Code, Title 15A, Subchapter 2L).

NE - Not established

MCL - Federal Maximum Contaminant Level. Maximum permissible level of a contaminant in water which is delivered to any user
of a public wat a public water system (U.S. Environmental Protection Agency - Drinking Water Regulations and Health Advisories).



TABLE 2-3
POSITIVE DETECTIONS IN GROUNDWATER
OPERABLE UNIT NO.1 - SITE 24
MONITORING AND O SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

SAMPLE ID 24-GW08-97B 24-GW09-97B 24-GW10-97B
DATE SAMPLED 04/26/97 04/26/97 04/26/97
VOLATILES (ug/L)

CHLOROFORM 2 05U 05U
OIL & GREASE (mg/L)

OIL & GREASE, GRAV. 53U 54U 306

WET CHEMISTRY (img/L)
TOTAL DISSOLVED SOLIDS 78 44 68
TOTAL SUSPENDED SOLIDS 6 4U 4U

TOTAL METALS (ug/L)

ANTIMONY, TOTAL 2.1 16 U 1.6 U

BERYLLIUM, TOTAL 01U 0.13 0.1 u

CHROMIUM, TOTAL 1.1 0.73 0.36

IRON, TOTAL 368 297 15.3

LEAD, TOTAL 3.8 3.1 33

MANGANESE, TOTAL 2.7 258 064U
NOTES

ug/LL = micrograms per liter
mg/L = milligrams per liter
h97B 24m_i_eXLS 7/8/97 U = not detected Page 1 of 1



SAMPLE ID
DATE SAMPLED

VOLATILES (ug/L)

VINYL CHLORIDE
1,1-DICHLOROETHENE
ACETONE
1,2-DICHLOROETHENE (TOTAL)
1,1-DICHLOROETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
TRICHLOROETHENE
TETRACHLOROETHENE

h97B_780.XLS 7/1/97

TABLE 2-4
POSITIVE DETECTIONS IN GROUNDWATER
OPERABLE UNIT NO.1 - SITE 78
MONITORING AND O SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

78-GW01-97B 78-GW04-97B 78-GW08-97B 78-GW09-97B 78-GW09DW-97B
04/30/97 04/27/97 04/29/97 04/27/97 04/27/97
05U 05U 05U 05U 05U
05U 05U 05U 140 05U
3 2U0 2U0 2U 2U
4 2 05U 300 05U
05U 05U 05U 67 05U
05U 05U 05U 2 05U
o5 u 05U osUu 480 05U
18 7 05U 580 05U
05U 05U 05U 05U 05U
NOTES

ug/L = micrograms per liter
U = not detected

78-GW09IW-97B
04/27/97

05U
05U
2U

05U
05U
05U
05U
05U

Page 1 of 3



SAMPLE ID
DATE SAMPLED

VOLATILES (ug/L)
VINYL CHLORIDE
1,1-DICHLOROETHENE
ACETONE
1,2-DICHLOROETHENE (TOTAL)
1,1-DICHLOROETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
TRICHLOROETHENE
TETRACHLOROETHENE

h97B_780.XLS 7/1/97

78-GW10-97B
04/29/97

05U
05U

2U
05U
05U
05U
05U
05U
05U

POSITIVE DETECTIONS IN GROUNDWATER

MONITORING AND O SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

78-GW11-97B
04/29/97

05U
05U

2U
osu
05U
05U
05U
05U
05U

TABLE 2-4

OPERABLE UNIT NO.1 - SITE 78

78-GW14-97B 78-GW15-97B
04/27/97 04/30/97
05U 05U
05U 05U
2U 2U0
05U 05U
05U 05U
05 u 05U
05U 05U
osu 1
05U 05U
NOTES

ug/L = micrograms per liter
U = not detected

78-GW17-97B
04/29/97

05U
05U

20
05U
0.5U
05U
05U
05U
05U

78-GW21-97B
04/28/97

05U
05U

2U
0.5 U
05U
05U
05U
05U
05U

78-GW22A-97B
04/28/97

05U
05U

2U
05U
05U
05U
05U
05U
05U

Page 2 of 3



SAMPLE ID
DATE SAMPLED

VOLATILES (ug/L)

VINYL CHLORIDE
1,1-DICHLOROETHENE
ACETONE
1,2-DICHLOROETHENE (TOTAL)
1,1-DICHLOROETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
TRICHLOROETHENE
TETRACHLOROETHENE

h97B_780.XLS 7/1/97

TABLE 2-4
POSITIVE DETECTIONS IN GROUNDWATER
OPERABLE UNIT NO.1 - SITE 78
MONITORING AND O SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

78-GW23-97BDL 78-GW24-97B 78-GW24DW-97B 78-GW24IW-97B 78-GW25-97B

04/28/97 04/29/97 04/29/97 04/29/97 04/28/97
340 4 05U 05U 05U
50U 05U osu 03U o5 u
200U 2U 2U 2u 2U

9500 130 03U 05U 0.7
sou 05U 05U 05U 05U
50U 05U 05U 05U 05U
so0u 05U osvu 05U 05U
50U 17 osu 05U 05U
50U 05U 05U 05U osvu

NOTES

ug/L = micrograms per liter
U = not detected

78-GW39-97B
04/30/97

05U
(0
2U
05U
05U
05U
05U
05U
0.8

Page 3 of 3



h97B_78TB.XLS 7/1/97

TRIP BLANK ANALYTICAL RESULTS

TABLE 2-5

OPERABLE UNIT NO.1 - SITE 78

MONITORING AND O SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

SAMPLE ID
DATE SAMPLED

VOLATILES (ug/L)
CHLOROMETHANE

VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
1,1-DICHLOROETHENE
ACETONE

CARBON DISULFIDE
METHYLENE CHLORIDE
1,2-DICHLOROETHENE (TOTAL)
1,1-DICHLOROETHANE
2-BUTANONE

CHLOROFORM
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
CIS-1,3-DICHLOROPROPENE
4-METHYL-2-PENTANONE
TOLUENE
TRANS-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
TETRACHLOROETHENE
2-HEXANONE
DIBROMOCHLOROMETHANE
CHLOROBENZENE
ETHYLBENZENE

XYLENE (TOTAL)

STYRENE

BROMOFORM
1,1,2,2-TETRACHLOROETHANE

73-TB01-97B

NOTES

04/27/97

05U
05U
05U
05U
05U

2U

2U
05U
0.5U
05U

2U
05U
05U
05U
05U
05U
05U
05U
05U
0.5 U

2U
0.5U
05U
05U
05U

2U
05U
05 U
05U
05U
05 uU
ERY
0.5 U

ug/L. = micrograms per liter

U = not detected

78-TB02-97B
04/29/97

05U
05U
05U
05U
05U

2U0

20
05U
05U
05U

2U0
05U
05U
05U
05U
05U
05U
05U
05U
0.5 U

2U
05U
05U
05U
05U

2U
0.5 U
05 U
0.5 U
05U
05U
05U
05U



SAMPLING RESULTS - NORTHERN TREATMENT PLANT

)

TABLE 3-1

SECOND QUARTER, 1997
MONITORING AND O&M SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

April 1997 May 1997
Oil/Water Air Oil/Water Air Sand
Plant Separator | Stripper | Sand Filter Final Plant Separator Stripper Filter Final

Contaminant Influent Effluent Effluent Effluent Effluent Influent Effluent Effluent Effluent Effluent
Volatiles
trans-1,2-Dichloroethene 0.0002 NA <0.0005 NA <0.0005 0.0006 NA <0.0005 NA <0.0005
Trichloroethylene 0.008 NA <0.0005 NA <0.0005 0.011 NA <0.0005 NA <0.0005
Vinyl Chloride 0.0003 NA <0.0005 NA <0.0005 0.001 NA <0.0005 NA <0.0005
Benzene 0.006 NA <0.0005 NA <0.0005 0.037 NA <0.0005 NA <0.0005
1,2-cis-Dichloroethylene 0.013 NA <0.0005 NA <0.0005 0.025 NA <0.0005 NA <0.0005
Total Metals
Antimony 0.0013 NA NA <0.0013 <0.0013 <0.0013 NA NA 0.0014 <0.0013
Arsenic <0.0013 NA NA <0.0017 <0.0017 <0.0017 NA NA <0.0017 <0.0017
Beryllium <0.001 NA NA <0.001 <0.001 <0.001 NA NA <0.001 <0.001
Calcium 77.0 NA NA 71.60 64.900 744.0 NA NA 63.0 64.7
Chromium <0.0044 NA NA <0.0044 <0.0044 <0.0044 NA NA <0.0044 <0.0044
Iron 8.480 NA NA 0.368 <0.0133 9.33 NA NA 0.429 0.0309
Lead <0.001 NA NA 0.0333 0.0023 <0.001 NA NA 0.0038 <0.001
Manganese 0.022 NA NA 0.0097 0.0035 0.0618 NA NA 0.0013 0.0025
Mercury <0.00018 NA NA <0.00018 | <0.00018 | <0.00018 NA NA <0.00018 | <0.00018
Nickel <0.0074 NA NA <0.0074 <0.0074 <0.0074 NA NA <0.0074 0.177
Wet Chemistry
Oil & Grease <1.18 <1.15 NA NA <1.18 NA <1.0 <1.0 NA <1.0
Total Dissolved Solids (TDS) 207.0 NA NA 211.0 209.0 NA NA 225.0 216.0 217.0
Total Suspended Solids (TSS) 17.0 NA NA 7.0 3.0 NA NA 11.0 3.0 1.0
pH 17.47 NA NA NA 7.92 NA NA NA NA NA

Notes:

All concentrations are reported in milligrams per liter (mg/L) or parts per million.
NA = Not analyzed or note available.




)

TABLE 3-2

SAMPLING RESULTS - SOUTHERN TREATMENT PLANT

SECOND QUARTER 1997
MONITORING AND O&M SUPPORT, CTO-0367

MCB CAMP LEJEUNE, NORTH CAROLINA

April 1997 May 1997
Qil/Water Air Oil/Water Air
Plant Separator | Stripper |Sand Filter | Final Plant Separator | Stripper |Sand Filter{ Final

Contaminant Influent Effluent | Effluent | Effluent | Effluent Influent | Effluent | Effluent | Effluent | Effluent
Volatiles
trans-1,2-Dichloroethene <0.0003 NA <0.0005 NA <0.0005 <0.003 NA <0.0005 NA <0.0005
Trichloroethylene 0.031 NA 0.0007 NA <0.0005 0.033 NA <0.0005 NA <0.0005
Vinyl Chloride <0.0003 NA <0.0005 NA <0.0005 <0.003 NA <0.0005 NA <0.0005
Benzene <0.0003 NA <0.0005 NA <0.0005 <0.003 NA <0.0005 NA <0.0005
1,2-cis-Dichloroethylene 0.120 NA <0.0005 NA <0.0005 0.120 NA <0.0005 NA <0.0005
Total Metals ]
Antimony <0.0013 NA NA <0.0013 | <0.0013 | <0.0013 NA <0.0013 NA <0.0013
Arsenic <0.0017 NA NA <0.0017 | <0.0017 |.<0.0017 NA <0.0017 NA <0.0017
Beryllium <0.001 NA NA <0.0010 | <0.0010 <0.001 NA <0.001 NA <0.001
Calcium 148.00 NA NA 161.0 131.0 114.0 NA 128.0 NA 131.0
Chromium <0.0044 NA NA <0.0044 | <0.0044 | <0.0044 NA <0.0044 NA <0.0044
Iron 0.829 NA NA <0.0133 0.0307 0.170 NA 0.228 NA 0.0555
Lead <0.001 NA NA <0.0010 0.0034 <0.001 NA 0.0016 NA 0.0012
Manganese 0.0434 NA NA 0.0061 0.0023 0.0281 -NA 0.0082 NA 0.0026
Mercury <0.00018 NA NA <0.00018 | <0.00018 || <0.00018 NA <0.00018 NA <0.00018
Nickel <0.0074 NA NA 0.0077 <0.0074 | <0.0074 NA <0.0074 NA <0.0074
Wet Chemistry
Oil & Grease <1.18 <1.18 NA NA <1.22 <1.0 <1.0 NA NA <1.0
Total Dissolved Solids (TDS) 476.0 NA NA 459.0 271.0 446.0 NA NA 474.0 458.0
Total Suspended Solids (TSS) 6.0 NA NA 6.0 2.0 1.0 NA NA L0 2.0
pH 7.23 NA NA NA 8.12 NA NA NA NA NA

Notes:

Southern Treatment Plant off-line during January 1997.
All concentrations are reported in milligrams per liter (mg/L) or parts per million.

NA = Not analyzed or not available.
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FIGURE 2—1
VOLATILE ORGANIC COMPOUNDS
IN GROUNDWATER
'OPERABLE UNIT No. 1 — SITE 78
MONITORING AND O&M SUPPORT, CTO-0367

MARINE CORPS BASE, CAMP LEJEUNE
NORTH CAROLINA




> FIGURE 2-2

TOTAL CHLORINATED SOLVENT RESULTS FROM 78-GW09
OPERABLE UNIT NO. 1 - SITE 78
MONITORING AND O&M SUPPORT, CTO-367
MCB, CAMP LEJEUNE, NORTH CAROLINA

Total Chlorinated Solvent Concentrations
Shallow Monitoring Well 78-GW09

2500

2000 +

1584

1500 +

1256

1103

Concentration (ugfl)

g

500 t+

1569

1895-Q3 1995 - Q4 1996 - Q1 1996 - Q2 1996-Q3 1997-Q1

1987-Q2

Sampling Event

TOTAL CHLORINATED SOLVENTS

QI - Quarter I (January - March) Q3 - Quarter 3 (July - September)

Q2 - Quarter 2 (April - June) Q4 - Quarter 4 (October - December)
Mean Median Detection Detections
Contaminants Total (u_g_g/L) Total (ug/L) Frequency Above Standards
TOTAL CHLORINATED SOLVENTS 1438 1494 8/8 N/A




FIGURE 2-3

1,1-DICHLOROETHENE RESULTS FROM 78-GW09
OPERABLE UNIT NO. 1 - SITE 78
MONITORING AND O&M SUPPORT, CTO-367
MCB, CAMP LEJEUNE, NORTH CAROLINA

1,1-Dichloroethene Concentrations
Shallow Monitoring Well 78-GW09

160

140

128

120 +

100 +

,1-DICHLOROETHENE
F_NCWQS = 7 uglL

Concentration (ugft)
3

401

20 4

ND
o . ' +
1995-Q3 1805 - Q4 1996 - Q1 1986 - Q2 ) 1996 - Q3 1996 - Q4 1897 - Q1 1997-Q2
Sampling Event
QI - Quarter 1 (January - March) Q3 - Quarter 3 (July - September)
Q2 - Quarter 2 (April - June) Q4 - Quarter 4 (October - December)
Notes:
Federal Maximum Contaminant Level (MCL) = 7 micrograms per liter (ug/L)
North Carolina Water Quality Standard (NCWQS) = 7 micrograms per liter (ug/L))
ND = Not Detected .
Mean Median Detection Detections
Contaminant Detection (ug/L.) | Detection (ug/L) Frequency Above Standards
1,1-DICHLOROETHENE 93 101 7/8 778




FIGURE 2-4

1,1,1-TRICHLOROETHANE RESULTS FROM 78-GW09
OPERABLE UNIT NO. 1 - SITE 78

MONITORING AND O&M SUPPORT, CTO-367
MCB, CAMP LEJEUNE, NORTH CAROLINA

1,1,1-Trichloroethane Concentrations
Shallow Monitoring Well 78-GW0S
550
500
450 1
383
358

350 4
g 280
2
=
S
T 250 +
bS]
LT
L5
E =1
o
(5]

150 +

50 4

SR P 5 ' o B ; ; SRR
1995-Q3 1995 - Q4 1996 - Q1 1996 - Q2 1996 - Q3 1996 - Q4 1997 - Q1
50
Sampling Event

+1,1,1-TRICHLOROETHANE
—NCWQS = 200 ug/L

Q1 - Quarter 1 (January - March) Q3 - Quarter 3 (July - September)

Q2 - Quarter 2 (April - June) Q4 - Quarter 4 (October - December)

Notes:

Federal Maximum Contaminant Level (MCL) = 200 micrograms per liter (ug/L)
North Carolina Water Quality Standard NCWQS) = 200 micrograms per liter (ug/L)

Mean Median Detection Detections
Contaminant Detection (ug/L) | Detection (ug/L) Frequency Above Standards
1,1,1-TRICHLOROETHANE 384 372 8/8 8/8




FIGURE 2-5

TRICHLOROETHENE RESULTS FROM 78-GW09
OPERABLE UNIT NO. 1 - SITE 78
MONITORING AND O&M SUPPORT, CTO-367
MCB, CAMP LEJEUNE, NORTH CAROLINA

Trichloroethene Concentrations
Shallow Monitoring Well 78-GW09

1200

1000

800

5 TRICHLOROETHENE
@—CL = 5 ug/t

Concentration (ug/l)

400 4

200

1995-Q3 1995 - Q4 1996 - Q1 1996 - Q2 1996 - Q3 1996 - Q4 1997 -Q1 1997-Q2
Sampling Event

QI - Quarter 1 (January - March) Q3 - Quarter 3 (July - September)
Q2 - Quarter 2 (April - June) Q4 - Quarter 4 (October - December)

Notes:

Federal Maximum Contaminant Level (MCL) = 5 micrograms per liter (ug/L)
There is no North Carolina Water Quality Standard (NCWQS)

Mean Median Detection Detections
Contaminant Detection (ug/l) Detection (ug/L) Frequency Above Standards

TRICHLOROETHENE 748 775 8/8 8/8




FIGURE 2-6

TOTAL CHLORINATED SOLVENT RESULTS FROM 78-GW23
OPERABLE UNIT NO. 1 - SITE 78
MONITORING AND O&M SUPPORT, CTO-367
MCB, CAMP LEJEUNE, NORTH CAROLINA

Total Chlorinated Solvent Concentrations
Shallow Monitoring Well 78-GW23

11000

8317

6519

Concentration {ug/l)

1000 +

352 47
157.7

1
k2
TR 00 0000

1995-Q3

1995 -Q4 1996 - Q1 1997 -Q1 1997-Q2

Sampling Event

[ # TOTAL CHLORINATED SOLVENTS T

Q1 - Quarter 1 (January - March)
Q2 - Quarter 2 (April - June)

Q3 - Quarter 3 (July - September)
Q4 - Quarter 4 (October - December)

Mean Median Detection Detections
Contaminant Detection (ug/L) Detection (ug/L) Frequency Above Standards
TOTAL CHLORINATED SOLVENTS 4418 3505 8/8 N/A




FIGURE 2-7

VINYL CHLORIDE RESULTS FROM 78-GW23

OPERABLE UNIT NO. 1 - SITE 78

MONITORING AND O&M SUPPORT, CTO-367
MCB, CAMP LEJEUNE, NORTH CAROLINA

400

Vinyl Chloride Concentrations
Shallow Monitoring Well 78-GW23

350 1

300

Concentration (ug/l)
§ N
8

g.

100

" NCWQS = 0.015 ug/L

s0 4
0 -
1995-Q3 1995 - Q4 1996 - Q1 1996 - Q2 1996 - Q3 1996 - Q4 1997 -1 1997-Q2
Sampling Event
QI - Quarter 1 (January - March) Q3 - Quarter 3 (July - September)
Q2 - Quarter 2 (April - June) Q4 - Quarter 4 (October - December)
Notes:
Federal Maximum Contaminant Level (MCL) = 2 micrograms per liter (ug/L)
North Carolina Water Quality Standard (NCWQS) = 0.015 micrograms per liter (ug/L)
Mean Median Detection Detections
Contaminant Detection (ug/L) | Detection (ug/L) Frequency Above Standards
VINYL CHLORIDE 203 180 8/8 8/8




FIGURE 2-8

TRICHLOROETHENE RESULTS FROM 78-GW23
OPERABLE UNIT NO. 1 - SITE 78
MONITORING AND O&M SUPPORT, CTO-367
MCB, CAMP LEJEUNE, NORTH CAROLINA

Trichloroethene Concentrations
Shaliow Monitoring Well 78-GW23

80

70 +

60 1

394

Concentration (ug/)
H
[}

10 ¢

TENCWQS = 2.8 uglL

TRICHLOROETHENE

o ) ND ND
1995-Q3 1995- Q4 1996 - Q1 1906 - Q2 1996-Q3 1996 - Q4 1997 - Q1 ‘ 1907-Q2
Sampling Event
Q1 - Quarter 1 (January - March) Q3 - Quarter 3 (July - September)
Q2 - Quarter 2 (April - June) Q4 - Quarter 4 (October - December)
Notes:
Federal Maximum Contaminant Level (MCL) = 5 micrograms per liter (ug/L)
North Carolina Water Quality Standard (NCWQS) = 2.8 micrograms per liter (ug/L)
ND = Not Detected
Mean Median Detection Detections
Contaminant Detection (ug/L) | Detection (ug/L) Frequency Above Standards
TRICHLOROETHENE 37 47 6/8 6/8
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FROM BAKER ENVIR. 318 451 1725

4-30—-1997 6:50PM

)

Baker Environmental, Inc,

)

CHAIN-OF-CUSTODY RECORD

)

s -Airport Office Park, Bidg 3
Baker  420RouserRosd Pg. [ or !
Cortopalis, PA 15108 —
| | :::;:,mooﬁqum) — Analytical Methods General Comments
Laband BOA#: \Weslon oln |7 (2 |
Delivery Order # — _ \9-%.' l& |2 Y C_OC\-‘v
Project Number: . weal s |2 4—1\2 36797802
Project Name: __%(s { < £ ¥ 199w '
Field Team: om TJeeboileock .°>£‘ M s A
SEND RESULTSTO: {o.m T reb:lcoc - o |0 |wei-
) : )
Makein | Matcix Type Type of Container(s)
Sampte | 1997 sample |51 com _i o 1o/ \ ?/ t V/ \ samp\e To
Numter | Date | Time | Location | 4 o) Number of Container(s) ~Remaris—
Blank. |4z o700 X M, o 124-TB80I-978
GW__ ae Jog3e] Sitezd | X XIX IR IR IX N 124 6WI0-978
W [lzc Jlous E3 REX X [A]X ~|29-6Waq -978
Gw b [\W35] 1, X % .4 D3 B3 124-6wog- 918
Relinguished By: 2@ ' Z v Z 42 22 Date: / %/7 ¢ Time: | 30‘) Sample Stored at 4 Degrees C: ‘No(J
Reoeived By: i Date: Time: Chain-of-custody seal on cooler: Y Number________ No(]
Shipped by (check one): Hand D Ovemight (] Other Analysis turnaround: Priocity [] hrs. Regu!@
. See Work Order |
Relinquished By: " Date: Tinie: Sec Analysis Request Form a | _
Received By: Date: Time: Sample Disposal  Return to Baker [J Lab Disposa R
Shipped by (check one): Hand D Overmght C] Other (] NOTES: Aschive until: , (date)
® A Air $B . SubSurface Soil @ B
Retinquished By: - Date: . Time: GW . Groundwater S - Sucface Water oM - Grab
Received By: — Dae Time: L .leachate ¥ -Waste o Composite
Shipped by (check one): Hand D Overnight D Other [J §  -Spring WP . Wipe o . Plastic
$S . Surface Soil W¥ - Wastewater - Glass

White - Return with analytical results;

Yellow - Laboratory Copy; .

Pink - Field Copy

Courier Name: _‘:ﬂ_%__ﬂ____
Courier Pickup Number: _355 ¥ €73

File Name:




FROM BAKER ENVIR. 918 451 1725

4-30-1997 6:48PM

)

‘Baker Environmental, Inc.

Baker

3

'CHAIN-OF-CUSTODY RECORD

Airport Offioe Park, Bldg 3
0 Ro oad
&.ﬁm"?ﬁ,x 1s108 Pg. _f__ol‘_Z_
:g ::;m(“x) %OSCO . 3 : - Aualytical'Melhods General Comments
LabandBOA#: _\Nesko z | 3 v coctk
Delivery Order # _\NesAgn Bl ¢
Project Number: ¥ - vl Y 3(97978 @3
Project Name: Monkecing E «1,4 '
Field Team: T(ghl&g:gch{ QP o
SENDRESULTSTO: Yvebhilcotk. . >|]—0—
N Cn [ e . —
Sempte | 1491 Sample o [ oom -?—/Z S/ —L . Samele LD .
Number | Date | Time | Location | o | o [ ° Number of Container(s) Remariey— A
GW_ e U35 [Sie2d]eB] | X " M 24-6W0 $-9718
Blank [Y27lorofsuereleB | | X MI%-TBO-918
GW__ |41 log20 SiteTg168 Pal M 18-6wi4-978
GW__ |27 0355 6Bl X N\ 78-6wed-918
GwW__ 421 1205 L8 X 1 7%-6wel-91R
Gw (Y27 |wMs 68l | X N1R-6WaITW -918
| 6W |4fet 184S 6B X VT8-6wWeiDW-27B
W 429 jos15 68 K “A478-GW23 -918
G\W__[4128 [09%0 el [% 18- GWZ2A-418
LG Yl yBoo e % \178-¢w2z5-918
Relinquished By: 7 - ' Date: Time: '1.6.30 Sample Stored at 4 Degrees C: Y No [
Regeived By: " Date: Time: Chain-of-custody seal on cooler: - Y umber: No
Shipped by (check one): Hand [] Os'emxgh@ Other [ . Analysis tumaround: Priority hrs Regul
) See Work Order '
Relinquished By: Date: Time: See Analysis Request Form a |
Regeived By: . Date: _. Time: Sample Disposal  Return to Baker I:I Lab Dispo
Shipped by (check one): Hand [:] Overmghl D “Other O 'NOTES: . ‘Archive until: (date)
V) A - AIr ~SB . SubSurface Soil ® 6B
Relinquished By: Date: Time: GW . Groundwater SW - Surface Water ) coM - Grab 3
Received By: ‘ ' Date; - Time: L -Leachate W .Waste ® p . Compomc
Shipped by (check one): Hand L] Overnight L1 Other (] S -Spring WP .Wipe o Plastic
S§ . Surface Soif WW . Wastewater - Glass

White - Return with analytical results;

Yellow - Laboratory Copy;

Pink - Field Copy

Courier Name: FEeDeX
Courier Pickup Number: _ 355 %2 73810
File Name:




4-32~1997 6:49PM

Baker Environmental, Inc.

)

)

FROM BAKER ENVIR. 918 451 1725

o™ CHAIN-OF-CUSTODY RECORD .
Corsopolis, PA 15108 : - . : . : . g L 0l &
::::::Zm () A“‘l)'“.“l Methods General Comments
Lab and BOA #: o cocs
Delivery Order # 9 361‘”6@ 3
Project Number:; wN
Project Name: _ <t R .
Field Team: 0
SEND RESULTS TO: ‘ - >
Type of Containep(s) @
Makei ® Matrix Type .
Samgle  |1431 Sample 13 Slole - TV
Number Date | Time | Location 1) . Number of Contatner(s) “RemgriG
G\ 1428 11605 | SHeTs i(vg % RS 73-6wW21-978
Relinquished By: 2@ z Z é;é 2 pae: 9/ 2 8/11rme_ 16 390 | Sample Stored at 4 Degress C: Y : No[J
Received By: Date:  Time: - Chain-of-custody seal on cooler; Y umber:______ No[J -
Shipped by (check one): Hand (J Ovemight (1 Other 0 : Analysis turnaround: Priority L] _ hrs Regula@
See Work Order O
Rehnqmshed By. ‘ - Date: Time: - _See‘Analysxs Request Form | 0
Received By: : Date: __ Time: | Sample Disposal ~ Return'to Baker [ Lab Dispo
Shipped by {check one): Hand L] Overnight L] Other [] ' NOTES: " Archive until: (date)
@ A -Ar S8 .SubSufaceSoil .
Relinquished By: Date: Time: _____ GW . Groundwater SW - Surface Water oM . g:;’b o
Received By: Date: Time: : - Leachate : - Waste _—— Plas:é?& ¥
Shipped by (check one): Hand [:I “Overnight [ Other - Spring P - Wipe )
L $$ . Surface Soil WW - Wastewater O  -Glass
White - Return with analytical results;  Yellow - Laboratory Copy;  Pink - Field Copy . Courier Name: ___["€Q €%
~ Courier Pickup Number: __3% 55293310

Kile Name:




FROM BAKER ENVIR. 913 451 1725

4-30—1997 6:48PM

Baker Enviranmental, Inc.

)

CHAIN-OF-CUSTODY RECORD

)

Ycllow - Laboratory Copy;

- . Airport Office Park, BMdg 3 2
" 420 Rouser Road
c«?m:;‘:m_mos P | of <
:;::::::ggg (%) Analytical Methods General Comments
Laband BOA #: °
Delivery Order # R coci
Project Number: N
Project Name: “ww 2719 1804
Field Team: o) I
SEND RESULTS TO: > _
ko . Matelx Type Type of Coutainer(9® : .
smpre {1 R7T . Sample =G5 “COM (2 sample ID
Nember | Date | Time | Location | o | o _ Number of Container{s) _=Romgsiir
| Blankc  {4/29]0700 |Site 1% 1GB A \]78-TR®Z-918
GW _{Hf2a Jun JSve 1% 168 R 18- GW2HTW -6
6w - ‘*{zq 1210 [Se18I68 A U -78_‘(_700 24 -978
Gultzafizse |} X 78-GW24pW -9 3
_(w 14fz5 1515 X MI3-6W11-918
Gw J4{24 |Vjoo A ~ANT8-GwWog-978
6w 4129 11315 4 \718-6wWi0-918
Gw |42a]1930 e M7R-6wi11-918
GW [M3ofosus] X MR -6w3q-918
R WEL \055 _ I N]I%-GwWol -7
Relinquisted By: _j , o Date: /30047 Time: 1706 Sample Stored at 4 Degrees C: Y. D , No [J
ReccivedBy:  __V€d ?_* Date: - Time: Chain-of-custody seal o cooler: Y. Number:; No [J
Shipped by (check one): - Hand (]~ Ovemnight @) Other (J Analysis turnaround:  Priority hes.  Regula@)
See Work Order O :
Relinquished By: _ - Date; Time: See Analysis Request Form g
Received By: ) ' Date: Time: Sample Disposal Retun to Baker [J Lab Dlsposalﬁ
Shlpped by (check one): Hand D Ovemxght 0 owter O NOTES: Archxvc until: (daey~"
, , ™ A A - - SubSurface Soit
Relinquished By:. o : . Dae Time: GW . Groundwater sw - Surface Water oM . Grab
Received By: Date: Time: ‘s' - geachate W . Waste P l():;;ntf:sue
Shipped by (check one): Hand (] Ovem| ht [d Other (J - Spring WP - . Wipe y
pped 5 . $$ . Surface Soil WW - Wastewater G -Glass
White - Return with apalytical results; Pink - Field Copy Courier Name: __ P €7

Courier Pickup Number: __ 355827 3806
File Name;




1725

FROM BAKER ENVIR. 910 451

4-30—-1997 6:47PM

)

Baker

Baker Environmental, Inc.

)

CHAIN-OF-CUSTODY RECORD

)

Airport Office Park, Bidg. 3
420 Rouser Rosd 5
Coraopolis, PA 15108 Pg. Lof L
4122 ; - —
_ 412.22323310 (m%z Aaalyticat Methods General Comments
Laband BOA #: A\pesden cmice o _
Delivery Order # 2 9 Cocsx
Project Number: a1 o 267191804
Project Name:  _Moanikxecing : <
Field Team: Torm Nceoi\oclk g T
SEND RESULTSTO: Vo an e b, Lcoclk [ : e
~ | Typ n(ainer(s) @ :
Makcix Matriz Type Q.LQTLam.e
Sample  [\131 Sample =1 o fy - Sample LD
Number | Date Tim: JLlocation| o | o | Number of Container{s) Renrarks:
(o [Yz0 5 Jeide1glon | X B N 7%-6w15-916
Relinquished By: \ 3¢/47 Time: 1700 | Sample Stored at 4 Degrees C: Y No(d
Received By: Fe = Dﬂe- Time: © - Chain-of-custody seal on cooler:  Ye umber; No(J
Shippod by (check one): Hand a Ovemxsb@ Other [] Analysis tarnaround: Priority brs Regua(R])
See Work Order
Relinquished By: Date: Time: _ See Analysis Request Form d
Received By: Date: Time: Sample Disposal ~ Return to Baker [J Lab Disposal(_
thpped by (check one): . Hand D Overnight [] Other [] NOTES: Archive until: (date)
1o A Aie : SB . SubSurface Soil ® GB
Relinquished By: Date: Time: GW - Groundwater S¥ - Surface Water  © ' -Orab
Received By: Date: Time: SLo Leachate W - Waste o p M - Composite
Shipped by (check one): Hand (] Ovcmxghl [ ‘other O ' 8 ' - Spring . WP . Wipe o Plastic
88 . Surface Soil W% . Wastewater - Glass

White - Return with ana.l_yﬁcal results;

Yellow - Laboratory Copy;

Pink - Field Copy

Courier Name: __X¢d ‘
Courier Pickup Number: 355% 273806
File Name:
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Sample Tracking and Chain-of-Custody Documentation - Sites 24 and78
Monitoring and O&M Program Support, CTO-367
MCB Camp Lejuene, North Carolina

Analysis Requested Analysis Received
|3 - RE: g
S 4 (12| = | o] |8]|8] | 8|5
MATRIX sampLEm | DATE |3 g 32| ZlE S 3|8 2l 5 | &
8 < > =1 k) < | o > =) 5] RFW # COMMENTS
SHIPPED|= |o&l8 |5 | §| Sl |«S{8~l 5| & 5| @ S ’
5 |22|ig 2| ¢ |e5lE |c|2g| 2| & (s8] & | ¢
2 |2glogla|a (292 [33lcg|Aa | & |22
2 2z |z |28lce 2z |5 (e8] B
s8l2zlz] 2 |2 |8zl 2 |2 [5G & | &
=R PRI [N N I 22 [ PR L) M I =3 TV 25 =
COCH 36797803
Groundwater |78-GW14-97B 428097 | X X 5/20/97| 31| 9704G371
78-GW04-97B 428097 | X X 52957 31 [ 97046371
24-GW08-97B 4/28/97 X X |5729/97] 31 | 9704G371
78-GW09-97B 428097 | X X 512997 31| 9704G371
7E.GWOOIW-97B | 428097 | X X 5/20/97| 31| 9704G371
78-GW0ODW-97B | 428097 | X X 52997 31| 97046371
78-GW22A-97B 428097 | X X 512997 31| 9704G371
78-GW23-97B 428097 | X X 5129/97] 31 | 97046371
78-GW25-97B 42897 | X X 5/29/97] 31 | 9704G371
78-TB01-97B 42897 | X X 5720/97| 31| 9704G371
78-GW21-97B 428097 | X X 572997 31| 9704G371
COC¥ 36797804
78-GW08-97B 430097 | X X 5/20/97] 29 | 9704G371
78-GW10-97B 53097 | X X S/29/97| 29| 9704G371
78-GW17-97B 453097 | X X 5129/97] 29 | 97046371
78-GWO01-978 43097 | X X 5129/97] 29| 9704G371
78-GW11-97B 430097 | X X 5/29/97] 29 | 9704G371
78-GW15-97B 43097 | X X 5/20/97] 29 | 9704G371
78-GW24-97B 43097 | X X 5/29/97] 29 | 9704G371
78-GW24IW-97B | 4530/97 | X X 5/20/97] 29 | 9704G371
78-GW24DW-9TB | 430/97 | X X 5/20097] 29 | 9704G371
78-GW39-97B 4530197 | X X 5/20097] 29 | 9704G371
78-TB02-97B 4530197 | X X 5/20/97| 20| 9704G371
COCH 36797B02
24.GW09-97B 2697 | X | X | X | X | X I X[ X1 X XX ]| XX |529957] 33 |9704G371
24-GW10-97B 2697 | X | X | X | X | X | X1 X1 X X XX | X |52957] 33 ]9704G371
24-GW03-97B 42697 | X | X | X | X | X X | X | X | XX 5/20/97| 33 | 9704G371
TOTALS 2] 3131313131213 13131313

TAL Metals (SW 6010/7470) - Antimony, Arsenic, Beryllium, Chromium, Iron, Lead, Nickel, Mercury, Manganese LTM97B.XLS
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o~ SAMPLE DESIGNATIONS

In order to accurately identify and differentiate samples collected during the monitoring program, all
samples were designated with a unique identification number. The unique sample number identifies the
site, the sample media, the sampling station’s number, and the quarter in which the sample was collected.
The sample designation format is as follows:

Site Number - Sample Station Identifier - Year and Quarter

An explanation of each identifier is provided below:

Site Number

Sample Station
Identifier

Year

Quarter

s

78-GW09DW-97B
78-GW09DW-97B
78-GW09DW-97B
78-GW09DW-97B
78-GW09DW-97B

78-GW09DW-97B

The investigation was conducted at Sites 24 and 78.

Each monitoring well has been assigned a unique identification number.
The identification number may include the qualifiers “DW” which denotes
a deep monitoring well, “IW” which denotes an intermediate monitoring
well, or “GW” which denotes groundwater.

The investigation was conducted during 1997.
The investigation was conducted during the second quartér. The

four quarters of year are identified by the first four letters of
the alphabet (i.e., A, B, C and D).

Under this sample designation format the sample number 78-GW09DW-97B refers to:

Site 78

Groundwater sample

Monitoring well No.9
Deep monitoring well
Year 1997

The second quarter (i.e., April through June)



SAMPLE ID

DATE SAMPLED

VOLATILES (ug/)
CHLOROMETHANE

VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
1,1-DICHLOROETHENE
ACETONE

CARBON DISULFIDE
METHYLENE CHLORIDE
1,2-DICHLOROETHENE (TOTAL)
1,1-DICHLOROETHANE
2-BUTANONE

CHLOROFORM
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
CI8-1,3-DICHLOROPROPENE
4-METHYL-2-PENTANONE
TOLUENE
TRANS-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
TETRACHLOROETHENE
2-HEXANONE
DIBROMOCHLOROMETHANE
CHLOROBENZENE
ETHYLBENZENE

XYLENE (TOTAL)

STYRENE

BROMOFORM
1,1,2,2-TETRACHLOROETHANE

97b_240.xls 7/2/97

24-GW08-97B
04/26/97

05U
05U
05U
05 u
05U
2U
2U
05U
05U
05U
2 U
2
05U
05U
05U
05U
05U
o5 U
05U
osu
2 U
05U
05U
05U
05U
2 U
05U
05U

05U’

05U
05 u
05U
o5 u

GROUNDWATER ANALYTICAL RESULTS

MONITORING AND O SUPPORT, CT0O-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

24-GW09-97B
04/26/97

05U
05U
05U
05U
05U

2U

2U
05y
osu
05U

2U
05U
05U
05U
05U
05U
05U
05U
05U
0su

2 U
05U
05U
05U
05U

2 U
05 u
05U
05U
05U
05U
05U
05U

APRIL 1997
OPERABLE UNIT NO.1 - SITE 24

ORGANICS

24-GW10-97B
04/26/97

0su
05U
05U
05U
osu

2 U

2 U
05U
05U
05U

2 U
0su
05U
05U
o5 u
osu
05U
05U
osu
osu

2 U
0su
05U
osu
osu

2 U
osu
osu
0s5u
05U
05U
05U
05 u

Page 1 of 2



PESTICIDES/PCBS (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
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260

97b_240.xls 7/2/97

0.05 U
0.05 U
005U
005U
005U
005 U
005 U
gosu
01U
o.ru
01 u
o1 u
01 u
01U
01 vu
0su
0.1 u
01 u
.05 U
005U

— ke ke e s N —
[}

GROUNDWATER ANALYTICAL RESULTS

MONITORING AND O SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.1
0.1
0.05
0.05

. e ke s = N = La

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

3

APRIL 1997
OPERABLE UNIT NO.1 - SITE 24

ORGANICS

0.05 U
005U
0.05 U
0.05U
0.05 U
005U
005U
005U
o1 u
o1 u
01U
01vu
o1 vu
01U
01U
05U
0ru
01 vu
0.05 U
005U

5u

1y

2u

1u

1u

1u

iu

1u

Page 2 of 2



SAMPLE ID
DATE SAMPLED

TOTAL INORGANICS (ug/L)
ANTIMONY, TOTAL
ARSENIC, TOTAL
BERYLLIUM, TOTAL
CHROMIUM, TOTAL

IRON, TOTAL

LEAD, TOTAL
MANGANESE, TOTAL
MERCURY, TOTAL

NICKEL, TOTAL

97b_24ixls 7/2/97

24-GW08-97B
04/26/97

2.1
1.8 U
0.1 u
1.1
368
3.8
2.7
01 v
07U

GROUNDWATER ANALYTICAL RESULTS
APRIL 1997

OPERABLE UNIT NO.1 - SITE 24
MONITORING AND O SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA
INORGANICS

24-GW09-97B
04/26/97

1.6 U
18U
0.13
0.73
297
3.1
25.8
o1 u
0.7 U

24-GW10-97B
04/26/97

1.6 U
1.8 U
0.1 u
0.36
15.3
33
04U
01U
07U

Page 1 of 1



SAMPLE ID
DATE SAMPLED

OIL & GREASE (mg/L)
OIL & GREASE, GRAV.
WET CHEMISTRY (mg/L)

TOTAL DISSOLVED SOLIDS
TOTAL SUSPENDED SOLIDS

97b_24e.xls 7/2/97

24-GW08-97B
04/26/97

53U

78

GROUNDWATER ANALYTICAL RESULTS
APRIL 1997
OPERABLE UNIT NO.1 - SITE 24
MONITORING AND O SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINIA
OIL, GREASE AND WET CHEMISTRY

24-GW09-97B 24-GW10-97B
04/26/97 04/26/97
54U 30.6
44 68

4U 4U

Page 1 of 1



SAMPLE ID
DATE SAMPLED

VOLATILES (ug/l)
CHLOROMETHANE

VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
1,1-DICHLOROETHENE
ACETONE

CARBON DISULFIDE
METHYLENE CHLORIDE
1,2-DICHLOROETHENE (TOTAL)
1,1-DICHLOROETHANE
2-BUTANONE

CHLOROFORM
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
CIS-1,3-DICHLOROPROPENE
4-METHYL-2-PENTANONE
TOLUENE
TRANS-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
TETRACHLOROETHENE
2-HEXANONE
DIBROMOCHLOROMETHANE
CHLOROBENZENE
ETHYLBENZENE

XYLENE (TOTAL)

STYRENE

BROMOFORM
1,1,2,2-TETRACHLOROETHANE

97b_780.xls 7/2/97

78-GW01-97B
04/30/97

osu
05U
05U
05U
05U

2u
osu

05U

2 U
05U
05U
05U
05U
05U

osu
05U
05U

2U
03U
05U
05U
05U

2U
05U

05U

05U
05U
05U
05U
05U

)

GROUNDWATER ANALYTICAL RESULTS
APRIL 1997
OPERABLE UNIT NO.1 - SITE 78
MONITORING AND O SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

ORGANICS
78-GW04-97B 78-GW08-97B 78-GW09-97B 78-GW0SDW-97B
04/27/97 04/29/97 04/27/97 04/27/97

05U 05U 05U osu
05U 05U 05U 05U
05U 05U 05U 05U
osu 05U 05U 05U
05U 05U . 140 05U

2U 22U 2U 2U

2u 20 - 2u 2U
05U 05U 05U 05U

2 05U 300 05U
05U 05U 67 05U

2 U 2 U 2U 2U
0svu 05U 2 05 u
05U 05U 480 osu
05U 05U 05U 05U
05U 05U 05 u 05U
05U 05U 05U 05U

7 05U 580 05U
o5 u 05U 05U 05U
05U 05U 05U osu
05U 05 u 0s5u 05U

2u 2 U 2U 2U
05U osu 05U osu
05U 05U 05U 05U
o5 u osu 05U 05 u
05U osu 05U 05U

2U 2U 2U 2U
05U 05U 05U 05U
05U 0su 05U 05U
05 u 05U o5 u 050U
05U osvu osu 05U
05U 05U 05U 05U
osu 05U 05U 05U
05U 05U 05 u 05U

78-GW0SIW-97B
04/27/97

o5 u
05U
05U
05U
05U

2U

2U
05U

05U

2u
o5 u
05U
05U
05U
05U
05U
05U
05U
osu

2U
osu
05U
os5u
05U

2U
05U
05U
0su
05U
05U
05U
05U

Page 1 of 3



SAMPLE ID
DATE SAMPLED

VOLATILES (ug/l)
CHLOROMETHANE

VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
1,1-DICHLOROETHENE
ACETONE

CARBON DISULFIDE
METHYLENE CHLORIDE
1,2-DICHLOROETHENE (TOTAL)
1,1-DICHLOROETHANE
2-BUTANONE

CHLOROFORM
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
CIS-1,3-DICHLOROPROPENE
4-METHYL-2-PENTANONE
TOLUENE
TRANS-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
TETRACHLOROETHENE
2-HEXANONE
DIBROMOCHLOROMETHANE
CHLOROBENZENE
ETHYLBENZENE

XYLENE (TOTAL)

STYRENE

BROMOFORM
1,1,2,2-TETRACHLOROETHANE

97b_780.xls 7/2/97

78-GW10-97B
04/29/97

osu
05U
05U
05U
05U

2 U

2 U
05U
o5 u
05U

2 U
05U
05U
05U
osu
05U
osu
osu
os5Vu
05U

2U
osu
05U
05U
05U

2U
05U
05U

05U

05U
o5 u
05U
osu

)

GROUNDWATER ANALYTICAL RESULTS
APRIL 1997
OPERABLE UNIT NO.1 - SITE 78
MONITORING AND O SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA

ORGANICS
78-GW11-97B 78-GW14-97B 78-GW15-97B 78-GW17-97B
04/29/97 04/27/97 04/30/97 04/29/97
05U 05U 05U 05U
05U 05U 05U 05U
osu 05U osu 05U
0.5 U 05U 05U osu
05U osvu 05U 05U
2 U 2U 2u 2.0
2 U 2 U 2 U 2U
05 u 05U 05U 05U
05U osvu 05U 05U
osu 05U 0su 0su
2 u 2U 2 U 2Uu
05U 05U 0su 05U
05U 05U 05U 05U
05U 05U osu 05U
05U 05U 05U 05U
03U 05U 05U 0.5 U
osu 05U 1 05U
osu 05U 05U 05U
05 u 05U 05U 05U
05 U 05U 05U 05U
PRY 2u 2Uu 2 U
05U osu 0.5 U 05U
05U osu 05U 050U
osvu 05U o5 u 05U
05U 05U 05U 05U
2 U 2U 2U 2U
05U 05U 0su osu
05U 05U 05 u 05U
o5 u 05U 05U 05U
05U 05U 05U 05U
05U 0.5 U 05U 05U
05U 05U 05U 05U
05U 05U 05U 05U

78-GW21-97B
04/28/97

05U
05U
05U
05U
05U
- 2U
2 U
05 u
05U
osu
2 U
osu
05U
0su
05U
osu
05U
05U
osu
05U
2 U
05U
05U
05U
05U
20
05U
05U
05U
05U
05U
05U
05U

78-GW22A-97B
04/28/97

0.5 U
05U
0.5 U
05U
0.5 U
2U
2 U
0.5 U
05 U
0.5 U
2U
05U
0.5 U
05U
05U
05 U
0.5 U
05U
05 U
05U
2U
0.5 U
05U
05U
05U
2U
05U
05U
05U
0.5 U
05U
05U
05U
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SAMPLE ID
DATE SAMPLED

VOLATILES (ug/l)
CHLOROMETHANE

VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
1,1-DICHLOROETHENE
ACETONE

CARBON DISULFIDE
METHYLENE CHLORIDE
1,2-DICHLOROETHENE (TOTAL)
1,1-DICHLOROETHANE
2-BUTANONE

CHLOROFORM
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
CIS-1,3-DICHLOROPROPENE
4-METHYL-2-PENTANONE
TOLUENE
TRANS-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
TETRACHLOROETHENE
2-HEXANONE
DIBROMOCHLOROMETHANE
CHLOROBENZENE
ETHYLBENZENE

XYLENE (TOTAL)

STYRENE

BROMOFORM
1,1,2,2-TETRACHLOROETHANE

97b_780.xls 7/2/97

)

GROUNDWATER ANALYTICAL RESULTS
APRIL 1997
OPERABLE UNIT NO.1 - SITE 78
MONITORING AND O SUPPORT, CTO-0367
MCB CAMP LEJEUNE, NORTH CAROLINA
ORGANICS

78-GW23-97BDL

78-GW24-97B

78-GW24DW-97B

78-GW24IW-97B

78-GW25-97B

04/28/97 04/29/97 04/29/97 04/29/97 04/28/97
50 U 05U 0.5 U 05U 0.5U
340 4 05U 05U 05U
50 U 0.5 U 05U 05U 05U
50U 0.5 U 0.5 U 05U 05U
50U 05U 05U 05U 05U
200 U 2U 2U 2U 2U
200 U 2.U 2U 2U 2U
50U 05U 05U 05U 0.5 U
9500 130 05U 0.5U 0.7
50 U 05U 05U 05U 0.5 U
200 U 2U 2U 2U 2U
50U 0.5 U 0.5 U 05U 05U
50 U 05U 05U 05U 0.5U
50 U 05U 05U 0.5 U 0.5 U
50 U 05U 05U 05U 0.5 U
50U 05U 05U 0.5 U 05U
50U 17 05U 05U 05U
50U 0.5 U 05U 0.5U 05U
50 U 05U 05U 05U 05U
50U 0.5 U 0.5 U 05U 0.5 U
200 U 2U 2 U 2U 2U
50U 05U 05U 0.5 U 05U
50U 05U 05U 05U 05U
50 U 05U 05U 05U 05U
50 U 05U 0.5 U 05U 05U
200 U 2U 2U 2U 2U
50 U 05U 0.5 U 05U 05U
50 U 0.5 U 05U 0.5U 05U
50 U 05U 05U 05U 05U
50 U 05U 05U 0.5 U 0.5U
s0U 05U 05U 0.5U 05U
50 U 05U 0.5 U 0.5 U 0.5 U
50 U 05U 05U 05U 0.5 U

78-GW39-97B
04/30/97

05U
05U
05U
05U
05U
2U
2U0
05U
05U
05U
2U
05U
05U
05U
05U
05U
osu
05U
05U
05U
2U
05U
05U
05U
0.8
2U
05U
05U
05U
050
05U
05U
05U
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