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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 fourth quarter of 1996 and presents
recommendations concerning the monitoring program.

1.1 Repo nization

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 in the 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 uarterly Sampling Pr m

The fourth quarter sampling event commenced on October 1, 1996 and continued through
October 11, 1996. 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 18 shallow monitoring wells, 2 intermediate wells, 3 deep wells, and 5 recovery
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 conversations with the United States
Environmental Protection Agency (USEPA) Region IV personnel in Athens, Georgia. 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 both monitoring and recovery 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 or had migrated to the deeper Castle
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Hayne Aquifer. Based upon previous sampling results and decision documents, the contaminants
of concern were volatile organic compounds (VOCs) and selected metals. Groundwater samples
were analyzed for full target compound list (TCL) organics, oil and grease, selected target analyte
list (TAL) total metals, total suspended solids (T'SS), and total dissolved solids (TDS). 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 Il Data Quality Objectives (DQOs). DQO Level IIl 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 roundwater El ionand F irection

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 November 7, 1996. 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 groundwater flow direction at Site 24 is
south, in the direction of a series of tributaries which lead to Cogdels Creek. As shown on
Figure 1-3, the flow direction near monitoring wells 24-GW07 and 24-GW08 is toward the south
and southeast. Groundwater flow near wells 24-GWO03 and 24-GW10 is generally toward the south
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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 November 7, 1996. 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 southwest, in the direction of an unnamed
tributary to Cogdels Creek.

1.4 Field Observations

Field observations have been recorded during each groundwater sampling event at Sites 24 and 78.
The following observations were noted during the third quarter monitoring event and are again noted
during the fourth quarter monitoring event. A detailed description of the observations is contained
in the third quarter monitoring report. Recommendations regarding the field observations which
follow are presented in Section 3.0.

° Monitoring wells installed during the 1986 Confirmation Study are in need of
above-ground maintenance. Paint on the bollards and protective casings on the
majority of these wells has begun to peel and rust is present. Many of these wells
are lacking protective caps and the required locking well caps. As a result, many
wells are open and exposed to the environment. The usability and security of the
wells at these sites should be addressed if they are going to remain groundwater
sampling points.

° Groundwater samples from several of the monitoring wells at 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 some monitoring wells. In some cases turbidity
readings have ranged 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 10 to 20 NTUs. In many cases, the older
monitoring wells do not reach this turbidity level, resulting in less than ideal
sampling conditions.

® Recovery wells RW-1 through RW-4 and RW-9 are being sampled as part of the
groundwater monitoring program at Site 78. Samples collected from the recovery
wells may not reflect true contaminant concentrations present in the aquifer. The
volume of water that must be purged from the recovery wells is significantly greater
than the volume of water removed from typical monitoring wells. The low flow
sampling procedure does not remove a sufficient volume of groundwater from these
larger diameter recovery wells.

° A number of wells included in the groundwater monitoring program at Site 78 are
located in or adjacent to areas which have exhibited petroleum contamination.
These areas are actively being addressed as part of the Underground Storage Tank
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(UST) Program at MCB Camp Lejeune. In addition to the UST sites there are also
a number of solid waste management units (SWMUs) within Site 78. Figure 1-5
depicts the locations of Installation Restoration (IR), SWMU and UST sites that are
within the boundary of Site 78. Organic compounds have been detected in wells
located adjacent to the IR and UST sites identified within Site 78. The presence of
VOCs in some of the monitoring wells suggest that previous activities "unrelated"
to Site 78 have contributed to the observed results.
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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 fourth quarter of 1996. Groundwater samples from Site 24
were obtained from three shallow monitoring wells. The quarterly sampling event at Site 78 entailed
the collection of groundwater samples from 18 shallow monitoring wells, 2 intermediate monitoring
wells, 3 deep monitoring wells, and 5 inactive groundwater recovery wells. A summary of
groundwater analytical results is provided in Table 2-1. A positive detection summary of organic
compounds, selected TAL metals, total dissolved solids, and total suspended solids is provided in
Table 2-2.

Trip blanks accompanied the groundwater samples during field collection, shipment, and laboratory
analysis. Two organic compounds were detected among the three trip blanks submitted during the
quarterly sampling event. Acetone was detected at a concentration of 9 micrograms per liter (ug/L)
and methylene chloride was detected in two of the samples at concentrations of 1.0 and 0.7 pg/L.
Methylene chloride is a common laboratory contaminant often detected among laboratory quality
assurance and quality control (QA/QC) samples. Acetone was not detected among any of the
environmental samples; therefore, it is considered to be a laboratory artifact. Analytical results from
the three trip blanks are presented in Table 2-3.

2.1 Site 24

The following sections present analytical results and findings from the monitoring event conducted
at Site 24 during the fourth quarter of 1996.

2.1.1 Volatile Organic Compounds

As provided in Table 2-2, methylene chloride was detected in two of the three groundwater samples
extracted from the shallow aquifer. The detected concentration of methylene chloride was 0.9 pug/L
in samples obtained from monitoring wells 24-GW08 and 24-GW09. Methylene chloride is a
common laboratory contaminant that is frequently detected in both environmental and laboratory
QA/QC samples. As mentioned above, methylene chloride was detected in two of the three trip
blank samples at similar concentrations (1.0 and 0.7 pg/L) during the fourth quarter sampling event.
As a result, the presence of methylene chloride in the groundwater samples is not considered to be
representative of actual groundwater conditions, but rather common laboratory contamination
introduced during sample preparation and analysis. There were no other VOCs detected at Site 24
during the fourth quarter sampling event.

The three groundwater samples collected at Site 24 also were analyzed for oil and grease according
to USEPA Solid Waste Method 9071. None of the samples collected from the three monitoring
wells at Site 24 had positive detections of either petroleum product.

2.1.2  Selected Total Metals

As presented in Table 2-2, iron, lead, and manganese were the only total metals detected among the
three groundwater samples submitted for analyses from Site 24. Iron was detected in each of the
three samples, manganese was detected twice, and lead was detected in only one of the three
samples. The sample obtained from monitoring well 24-GW09 exhibited the only positive metal
detection that exceeded the applicable North Carolina Water Quality Standards INCWQSs). Iron
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was detected at a concentration of 776 pg/L, which exceeds the NCWQS of 300 pg/L, in the sample
obtained from well 24-GW09. The detections of lead and manganese in monitoring wells 24-GW08
and 24-GW09 did not exceed the NCWQSs.

The observed concentration of iron in monitoring well 24-GWO09 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 in groundwater samples
(particularly iron and manganese) 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 and manganese in groundwater is often a
reflection of solids or colloids in samples. In order to limit the amount of solids and obtain a more
representative groundwater sample, 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 in groundwater samples. Well deterioration and improper well construction
procedures or materials may also contribute to the presence of solids, and therefore, metals in
groundwater samples.

2.1.3 Suspended and Dissolved Solids

No suspended solids were detected among the three groundwater samples obtained at Site 24. All
three of the shallow groundwater samples had detectable concentrations of dissolved solids,
however. As provided in Table 2-2, monitoring wells 24-GW08, 24-GW09, and 24-GW10 had
dissolved solid concentrations of 120, 88, and 46 milligrams per liter (ng/L), respectively. These
concentrations of dissolved solids are 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 fourth quarter of 1996. The majority of positive VOC detections were limited
to samples obtained from the surficial aquifer. However, samples obtained from intermediate well
78-GWO9IW and deep well 78-GW24DW also exhibited low concentrations of VOCs. 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 vertical migration of VOCs may be limited to
select areas; however, only three deep and two intermediate groundwater samples were collected
throughout Site 78. 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 18 shallow monitoring wells and 5 inactive recovery
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 lowgr portion of
the surficial aquifer. The subsections which follow provide not only an evaluation of the most recent
analytical data, but a comparison of those findings versus previous results.
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2.2.1.1 Volatile Organic Compounds

A summary of groundwater analytical results is provided in Table 2-1; 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 and one area of
petroleum-related contamination within Site 78. The main area of petroleum-related groundwater
contamination is situated within the former fuel farm area (refer to Figures 1-5 and 2-1). Benzene,
toluene, ethylbenzene, and total xylenes were detected in the sample obtained from shallow
monitoring well 78-GW22-1 at concentrations considerably in excess of applicable water quality
standards. As provided in Table 2-2, the petroleum-related contaminants benzene, toluene,
ethylbenzene, and total xylenes were detected at concentrations of 8,500, 2,000, 18,000, and
10,000 pg/L, respectively. Previous sampling results confirm the presence of petroleum-related
contaminants within the former fuel farm area. In fact, monitoring well 78-GW22-1 is located
within 250 feet of an active fuel product recovery system and within 150 feet of a fuel product
recovery well. These same petroleum-related contaminants have not, however, been detected in the
downgradient monitoring well 78-GW17-1.

There are two chlorinated solvent contaminant plumes within shallow groundwater at Site 78. One
area of contamination is located within the norther portion of the site and the other is located within
the southern portion of the site. The northern plume area is located southwest of Buildings 902 and
903 toward monitoring well 78-GW23. The southern plume area is situated near the intersection of
Fir and East Streets adjacent to monitoring well 78-GW09, extending south and west.

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 2-2, the solvents
chloroform, 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-GW09-1 at
concentrations of 2, 360, 45, 36, 170, and 490 pg/L, respectively. Figure 2-2 depicts total
chlorinated solvent concentrations in samples obtained from well 78-GW09-1 during the past six
quarterly monitoring events. The median concentration of total chlorinated solvents detected in
well 78-GW09-1 is 1,378 pg/L. Figures 2-3, 2-4, and 2-5 depict the concentrations of
1,1-dichloroethene, 1,1,1-trichloroethane, and trichloroethene detected among samples obtained
from well 78-GW09-1 during previous sampling events. Each of these compounds have been
consistently 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, chlorinated solvent concentrations
have decreased since the previous sampling event, but have remained above the applicable water
quality standards.

As presented in Figure 2-1, 1,2-dichloroethene (total) was detected at 2 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 southeast of shallow well
78-GW09-1. The same concentration of 1,2-dichloroethene (total) was exhibited in the sample
obtained from intermediate well 78-GW09-2 during the third quarter 1996. The detections of
1,2-dichloroethene (total) during the most recent sampling events suggests that VOCs may have
migrated to the deeper portion of the surficial aquifer. As shown in Figure 2-1, the detected
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concentrations are significantly lower than the NCWQS, however, the presence of this compound
in the deeper portion of the shallow aquifer is notable. Additional quarterly sampling will be
required to monitor the presence of VOCs in the intermediate zone. Further data will confirm or
deny the vertical migration of contaminants within the plume area. As mentioned, the detected
concentrations of the last two sampling quarters do 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 and four petroleum-related compounds 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 shallow monitoring wells 78-GW23 and

78-GW24-1. Groundwater samples obtained during previous monitoring events from nearby
recovery wells RW-10 and RW-11, provide further confirmation of both petroleum-related
contaminants and chlorinated solvents in the shallow aquifer. As presented in Table 2-2, the
solvents 1,1-dichloroethene, 1,2-dichloroethene (total), trichloroethene, and vinyl chloride were
detected in samples obtained from wells 78-GW23 and 78-GW24-1. The sample obtained from
78-GW23 had the highest concentrations of each identified contaminant. The maximum
concentrations of 1,1-dichloroethene, 1,2-dichloroethene (total), trichloroethene, and vinyl chloride
were 2, 6,200, 40, and 200 pg/L, respectively. Figure 2-6 depicts total chlorinated solvent
concentrations in samples obtained from well 78-GW23 during the past six quarterly monitoring
events. The increased concentration of total chlorinated solvents detected in well 78-GW23 during
the last two quarters may be 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 of specific compounds detected in prior samples obtained from well
78-GW23.

Within the northern contaminant plume, benzene, toluene, ethylbenzene, and xylene (total) have also
been detected among shallow groundwater samples obtained from 78-GW23. Of these
petroleum-related contaminants, only benzene was detected at a concentration which exceeded the
NCWQS of 1.0 pg/L. and the MCL of 5.0 pg/L. The concentrations of benzene, toluene,
ethylbenzene, and total xylenes associated with the northern contaminant plume were 16, 3, 7, and
51 pg/L, respectively. Results from samples collected during previous quarterly events confirm the
presence of petroleum-related compounds in the northern portion of Site 78. Previous sampling
results from intermediate monitoring well 78-GW24-2, located adjacent to shallow well 78GW24-1,
have exhibited benzene, ethylbenzene, and toluene at concentrations of 4.8, 3.5, and 15 pg/L,
respectively. These data suggest that petroleum-related compounds may have begun to migrate
vertically from the surficial aquifer. Additional sampling data will be required before the migration
of VOCs from the surficial aquifer to deeper zones can be confirmed.

Shallow monitoring wells 78-GW15, 78-GW19 and 78-GW39 are situated in areas removed from
the main contaminant plumes at Site 78, however VOCs have been detected in these wells during
previous sampling events. For example, tetrachloroethene was detected at concentrations of 0.9 and
0.8 pg/L in samples obtained from wells 78-GW15 and 78-GW19. In addition, samples obtained
from monitoring well 78-GW39 exhibited low concentrations of toluene, xylene (total) and
tetrachloroethene during the third quarter of 1996. Only methylene chloride was detected, at a
concentration of at 1.0 pg/L, in the most recent sample obtained from monitoring well 78-GW39.
The presence of methylene chloride is typically the result of laboratory contamination and not site

2-4



conditions. The detections of contaminants in samples obtained from monitoring wells 78-GW15,
78-GW19 and 78-GW39 demonstrate that VOCs are present at low concentrations in areas of the
site removed from the main contaminant plumes.

2.2.1.2 Selected Total Metals

As indicated in Table 2-2, total metals were detected in each of the 25 groundwater samples
submitted for analyses from the surficial aquifer at Site 78. Iron and manganese were the most
frequently detected total metals among samples obtained from the 18 shallow and 2 intermediate
monitoring wells and the 5 recovery wells. Iron was detected among 16 of the 25 samples at
concentrations which exceeded the NCWQS of 300 pg/L. Only 5 of the 25 groundwater samples
had concentrations of manganese which exceeded the NCWQS of 50 ug/L. Positive detections of
both iron and manganese were distributed evenly throughout the site, indicative of natural site
conditions rather than disposal activities. Table 2-1 provides a summary of analytical results from
Site 78 and a comparison of those results versus groundwater screening standards.

Arsenic and lead were detected at their respective maximum concentrations in a sample obtained
from shallow monitoring well 78-GW22-1, located within the former fuel farm area. Detected
concentrations of arsenic and lead were 20.8 and 53.5 pg/L, respectively. The lead detection
exceeded applicable NCWQS and MCL of 15 pg/L. Positive detections of petroleum-related
compounds in the sample obtained from 78-GW22-1 may account for the presence of these metals
at higher concentrations, relative to the entire sample set.

2.2.1.3 Suspended and Dissolved Solids

Both TSS and TDS analyses were performed for each of the 23 shallow and 2 intermediate
groundwater samples obtained at Site 78. As provided in Table 2-1, suspended solids were reported
at concentrations ranging from 6 to 120 mg/L among 11 of the 25 samples obtained from the
surficial aquifer. The TSS analyses from shallow monitoring wells confirm field turbidity
measurements observed during both redevelopment and purge activities. The analytical results
suggest that some shallow monitoring wells have either begun to deteriorate or were poorly
constructed during installation.

Dissolved solids were reported in each of the shallow and intermediate groundwater samples at
concentrations ranging from 62 and 560 mg/L. The detection of 560 pg/L at recovery well RW-3
exceeded the NCWQS of 500 mg/L.

2.2.2 Deep Groundwater

The following sections present the analytical results and findings from three deep groundwater
samples obtained at Site 78 during the third quarter of 1996.
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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 two active recovery
wells (RW-10 and RW-11) and four inactive recovery wells (RW-1, RW-2, RW-3, and RW-4). 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 six active recovery wells
is treated at either the northern or southern treatment plants, then discharged to the Hadnot Point
Sewage Treatment Plant. The five currently inactive recovery wells were taken off-line during 1996
due to the low concentrations of contaminants being extracted. These inactive recovery wells are
being sampled quarterly as part of the Site 78 monitoring program, however.

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 the 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 from October through
December 1996 for the northern and southern treatment plants, respectively. No sampling was
performed at the northern treatment plant during December 1996; the treatment systems were being
cleaned and maintained. Attachment E contains the Monthly Progress Report for December 1996
prepared by OHM Remediation Services Corporation. The following assessment of the treatment
components is based on monthly sampling results from October through December 1996 and the
Monthly Progress Report presented in Attachment E.

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 eliminating contamination altogether. Influent to both the northern and
southern treatment plants has historically contained the VOCs trans-1,2-dichloroethene,
trichloroethylene, viny! 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.
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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
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, the Monthly Progress Report (refer to Attachment E) suggests that suspended solids are
clogging many of the treatment subsystems and have, in at least one case, resulted in a loss of
pressure. In fact, many of the maintenance items cited in the Monthly Progress Report relate 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, from October 9, 1996 through November 31, 1996 recovery well RW-11 was
inoperable and the northern treatment plant did not operate during December 1996. In addition, both
RW-10 and RW-11 are located approximately 100 feet and 500 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, however, is positioned at the downgradient edge of the suspected contaminant plume-rather
than within the most highly contaminated area. Groundwater samples collected from of the inactive
northern recovery wells did not exhibit VOCs.

During the period of October 1, 1996 through November 31, 1996, the one operational recovery well
in the northern portion of Site 78 pumped at a rate of 2.9 gpm. The southern recovery wells RW-5,
RW-6, RW-7, and RW-8 were pumping at a combined rate of 14 gpm. Both the northern and the
southern treatment systems were designed to handle a maximum influent of 80 gpm. 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 OU No. 1 stipulates that groundwater samples both Site 24 and Site 78 be collected
quarterly (Baker, 1994a). Possible off-site migration of known contaminants is monitored through
quarterly groundwater sample collection and analysis. Groundwater sampling was implemented to
ensure that potential human and ecological receptors would not be exposed to known site
contaminants.

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 OU No. 1 monitoring program are
provided. If non-significant changes are made to a component of the selected remedy described in
the ROD (Baker, 1994a), 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.

Some of the recommendations discussed below were initially presented in the third quarter
groundwater monitoring report. They are repeated here because they remain applicable and it is the
intent of this report to provide a thorough listing of recommendations for the sampling program.

4.1 Modify Sample Analyses

The sections which follow detail recommended modifications to the analytical requirements of the
monitoring program at OU No.1.

4.1.1 Modify Site 24 Sample Analyses

The ROD for OU No. 1 stipulates that groundwater samples from both monitoring and supply wells
be collected quarterly and analyzed for VOCs, total metals, dissolved solids, and suspended solids.
The contaminant of concern in groundwater at Site 24, however, was identified during the Remedial
Investigation (RI) as heptachlor epoxide. The pesticide heptachlor epoxide was detected in
groundwater samples collected from shallow monitoring wells 24-GW08, 24-GW09, and 24-GW10.
These same wells are identified in the ROD for inclusion in the monitoring program at OU No. 1.
Heptachlor epoxide was detected in each of the three wells at concentrations exceeding the NCWQS
of 0.004 ng/L, but less than the Federal Maximum Contaminant Level (MCL) of 0.2 pg/L.. Based
upon this information, it is recommended that future samples obtained from shallow monitoring
wells 24-GW08, 24-GW09, and 24-GW10 be submitted for pesticide analyses. Because VOCs have
not been detected, it is also recommended that volatile organic analyses be eliminated from the .
monitoring program at Site 24.

Analytical results from soil samples collected throughout Site 24 during the RI confirm the presence
of pesticides. 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. A low-flow purge method is now used during sample
collection to reduce the amount of suspended material in samples and more accurately reflect true
aquifer conditions. Because of the low-flow purge method, it is unlikely that any pesticides will be
detected in future groundwater samples. If the lack of groundwater pesticide contamination is
confirmed, possibly after three sampling events, pesticide samples from Site 24 should no longer
be necessary.
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4.1.2 Modify Site 78 Sample Analyses

Groundwater samples collected throughout Site 78 are currently submitted for oil and grease
analyses. As indicated above, the ROD for OU No.1 stipulates only that samples be collected
quarterly and analyzed for VOCs, total metals, dissolved solids, and suspended solids. Oil and
grease analyses were added to the monitoring program in response to engineering requirements of
the groundwater treatment system. However, only the treatment plant influent and effluent need be
submitted for oil and grease analyses as an indicator of oil and water separator efficiency. In
addition, concentrations of oil and grease compounds were not detected among any of the most
recent sampling results. Analytical results from previous monitoring events at Site 78 suggest that
oil and grease compounds have been detected infrequently and at concentrations less than 15 mg/L.
Based upon this information, it is recommended that groundwater samples no longer be submitted
for oil and grease analyses.

It is also recommended that total metal, dissolved solid and suspended solid analyses be eliminated
from the sampling program. Although positive detections of metals and dissolved solids have been
greater than applicable North Carolina standards, these analyses are not required to determine or
monitor VOC contaminant migration. In addition, there is no history or evidence to suggest that
metal disposal activities may have occurred at Site 78. The sediments of North Carolina’s coastal
plain are naturally rich in metals, particularly iron and manganese. It is not uncommon to detect
total metal concentrations in groundwater at MCB Camp Lejeune that are greater than the applicable
water quality standards. Turbidity readings, recorded prior to sampling, may be used to verify the
presence of suspended solids; an indication of whether a monitoring well has begun to deteriorate.

4.2 Adjust Groundwater Sampling Scheme

The sections which follow describe a number of recommended adjustments to the monitoring
program at Site 78. These adjustments pertain to the number and locations of groundwater sampling
points utilized during the monitoring program. Two primary areas of groundwater contamination
have been identified and are actively undergoing treatment at Site 78. The recommended
adjustments are intended to improve the effectiveness of treatment systems already in place and
provide necessary analytical data in support of the selected remedy.

4.2.1 Discontinue Sampling Inactive Recovery Wells

As presented in Section 1.0, recovery wells RW-1 through RW-4 and RW-9 are being sampled as
part of the monitoring program at Site 78. These five recovery wells, however, are not actively
extracting groundwater for treatment. Recovery wells RW-1 through RW-4 and RW-9 were
deactivated as a result of low influent contaminant concentrations. In fact, sampling results obtained
since the inception of monitoring program activities at Site 78 suggest that little to no contamination
has been present within the identified recovery wells. Based upon this information, it is
recommended that the identified recovery wells not be sampled as part of the monitoring program
at Site 78.

Additionally, samples collected from the recovery wells via the low-flow sampling method may not
accurately reflect true contaminant concentrations in groundwater. The low-flow sampling method,
employed throughout MCB Camp Lejeune, does not remove a sufficient volume of groundwater at
the minimum required rate from the larger diameter recovery wells.
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4.2.2 Discontinue Sampling Selected Monitoring Wells

As presented in Section 1.0, monitoring well 78-GW22-1 is located within the former fuel farm area.
Petroleum-related contaminants have consistently been detected at concentrations exceeding
applicable water quality standards within groundwater samples obtained from well 78-GW22-1
during the monitoring program. The former fuel farm is being addressed as part of the UST Program
at MCB Camp Lejeune and an active product recovery system is in operation within 250 feet of
monitoring well 78-GW22-1. It is therefore recommended that groundwater samples not be retained
for analysis in the future from 78-GW22-1.

At least two additional monitoring wells, included in the quarterly monitoring program, are situated
adjacent to other unrelated areas of concern. Monitoring well 78-GWO5 is located within 200 feet
of IR Site 94 and well 78-GW19 is situated near a UST site associated with Building 1115. Samples
collected from both monitoring wells 78-GW05 and 78-GW19 have exhibited concentrations of
organic compounds below 2 pg/L. Site 94 and the former UST at Building 1115, however, are being
or are planned to be addressed as part of other investigations. Based upon this information, it is
recommended that groundwater samples not be collected from wells 78-GW05 and 78-GW 19 as part
of the monitoring program at Site 78.

Samples obtained from deep monitoring well 78-GW31-3 have exhibited little to no contamination
during the previous five monitoring events. Toluene was the only organic compound detected
among the samples obtained from 78-GW31-3. During the second quarter of 1996 toluene was
detected at a concen