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10.0 INTRODUCTION

A detailed introduction is provided in Section 1.0 of Volume I. The Section 1.0 introduction
describes the arrangement of OU No. 7 and the background and setting of MCB, Camp Lejeune.
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11.0 SITE BACKGROUND AND SETTING

This section provides a description of the physical setting and a detailed history of both operations
and previous investigations at Site 28, one of the three sites which comprise OU No. 7.

11.1  Site Description

Site 28, the Hadnot Point Burn Dump, is located along the eastern bank of the New River. The site
is within the Hadnot Point development area, approximately one mile south of HPIA on the
Mainside portion of MCB, Camp Lejeune (see Figure 1-1). Cogdels Creek flows into the New River
at Site 28 and forms a natural divide between the eastern and western portions of the site. A
majority of the estimated 23 acres that constitute the site are used for recreation and physical training
exercises.

The Hadnot Point development area, which includes Site 28, has evolved over a 40-year period to
encompass approximately 1,080 acres of land. Recreational areas are scattered throughout Hadnot
Point and comprise nearly 18 percent or 196 acres of the Hadnot Point development area.
Administrative buildings are principally situated to the west of Holcomb Boulevard, the main access
route to the development area. Troop housing units are located in the western portion of Hadnot
Point, toward the New River. Consolidated in the northern portion of Hadnot Point, the industrial
area (HPIA), and segregated from administrative buildings and housing units are supply, storage,
and maintenance facilities. Administrative and support facilities together account for approximately
29 percent or 310 acres of Hadnot Point land area. Commercial uses, open spaces, and wooded areas
constitute the remaining acreage in the Hadnot Point development area (Master Plan, 1988).

The Hadnot Point Sewage Treatment Plant (STP) is located adjacent to Site 28. The facility extends
across Cogdels Creek via two 30-inch diameter aqueducts. The STP operates a number of clarifying,
settling, and aeration ponds that are located on either side of Cogdels Creek. Both operational areas
of the STP are fenced with six-foot chain link. The treated water from the STP discharges into the
New River via an outfall pipeline approximately 400 feet from the shoreline. Figure 11-1 depicts
the surface features and surrounding conditions at Site 28.

Vehicle access to the site is via Julian C. Smith Boulevard near its intersection with O Street. The
site is bordered to the north by the Hadnot Point STP, to the east and south by wooded areas, and
to the west by the New River. Site 28 is predominantly comprised of two lawn and recreation areas,
known collectively as the Orde Pond Recreation Area, that are separated by Cogdels Creek. The
eastern and western portions of the site are served by an improved gravel road. Picnic pavilions,
playground equipment, and the stocked fish pond, Orde Pond, located at the site, are regularly used
by base personnel and their families. In addition, field exercises and physical training activities
frequently take place at the recreation area. :

11.2 Site History

Site 28 operated from 1946 to 1971 as a burn area for a variety of solid wastes generated on base.
Industrial waste, trash, oil-based paint, and construction debris were reportedly burned and
subsequently covered with soil. In 1971 the burn dump ceased operations and the area was graded
or seeded with grass. Figure 11-1 depicts the location of the suspected burn dump area. The total
volume of fill is estimated to be between 185,000 and 375,000 cubic yards, based upon a surface
area of 23 acres and a depth ranging from five to ten feet (Water and Air Research, 1983).
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11.3  Previous Investigations

The following sections detail previous investigation activities at OU No.7, Site 28.
11.3.1 Initial Assessment Study

An IAS was conducted at Site 28 by WAR in 1983. The IAS evaluated potential hazards at Site 28
based upon review of historical records and aerial photographs, inspections, and personnel
interviews. As a result of this process, the IAS recommended that a confirmation study be
performed at Sites 28.

11.3.2 Confirmation Study

A two-part confirmation study was conducted at Site 28 by ESE from 1984 through 1987. The
Verification Step was performed in 1984 and the Confirmation Step was performed in 1986 and
1987. The Confirmation Study at Site 28 focused on the presence of potential contaminants in
groundwater, surface water, sediment, and fish tissue. Findings from the Confirmation Study are
provided below.

11.3.2.1 Groundwater Investigation

A total of four groundwater monitoring wells were installed as part of the Confirmation Study.
Three of the wells were installed and sampled in 1984. Wells 28-GW01 and 28-GW02 are located
on the downgradient edge of the fill area along the New River, and well 28-GWO03 is located
downgradient of the eastern portion of the site, east of Cogdels Creek. Well 28-GW04, installed and
sampled in 1986 and sampled again in 1987, is located upgradient of the eastern fill area and Orde
Pond. Figure 11-2 provides the locations of the four shallow monitoring wells installed between
1984 and 1986. Table 11-1 provides well construction details for the four shallow wells.
Groundwater samples collected during the Confirmation Study were analyzed for the following
parameters:

Metals

Hexavalent chromium

Organochlorine pesticides (OCP)

Polychlorinated Biphenyls (PCB)

Oil and Grease (0&G)

Volatile Organic Compounds (VOCs)
Tetrachlorodioxin (TCCD) (1986/1987 only)
Xylenes (1986/1987 only)

Methylethyl ketone (MEK) (1986/1987 only)
Methyl isobutyl ketone (MIBK) (1986/1987 only)

Well 28-GWO1 historically has exhibited the highest concentrations of contaminants at Site 28.
Table 11-2 provides a summary of groundwater data collected during the Confirmation Study at
Site 28. Results of the two sampling events (1984 and 1986) indicated concentrations of VOCs in
the sample obtained from well 28-GWO1, including 1,2-dichloroethene (38 and 14 ug/L), TCE (15
and 4.9 pg/L), and vinyl chloride (22 and 13 pg/L). The concentrations of these compounds
decreased from 1984 to 1986. However, samples retained from well 28-GWO01 during the 1984 and
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1986 sampling rounds exceeded both the MCL (2 pg/L) and NCWQS (0.015 pg/L) for vinyl
chloride. The MCL (5 pg/L) and NCWQS (2.8 ug/L) for TCE were exceeded by the groundwater
sample collected from well 28-GWO01 in 1984; only the NCWQS was exceeded by the sample from
1986. No volatile organics were detected in any of the other wells during the Confirmation Study.

The pesticide 4,4'-DDD was detected during the 1984 sampling round at concentrations of 0.12,
0.093, and 0.22 pg/L in wells 28-GW01, 28-GW02, and 28-GW03, respectively. Only well
28-GW02 exhibited 4,4'-DDD during the 1986 sampling round, at a concentration of 0.018 pg/L.
The pesticide 4,4'-DDE was detected in wells 28-GWO01, 28-GW02, and 28-GWO03 at concentrations
of 0.015, 0.028, and 0.007 ng/L, respectively. Dieldrin was detected at a concentration of
0.003 pg/L during the 1984 sampling event from well 28-GW01 only. Oil and grease were detected
at concentrations of less than 10 pg/L in each well sample during Confirmation Study.

During the two rounds of groundwater sampling a number of inorganic contaminants were
identified. Among the inorganic contaminants of concern are arsenic (ranging from 9.5 to 21 pg/L),
chromium (ranging from 12 to 330 pg/L), lead (ranging from 38 to 336 pg/L), and mercury (ranging
from 0.2 to 0.8 pg/L). During the 1984 sampling round, a sample obtained from well 28-GW03 had
a lead concentration of 336 pg/L, which surpassed the MCL and NCWQS concentration of 15 ng/L.
Samples obtained during 1986 from wells 28-GW01 and 28-GW02 also exceeded water quality
standards for lead with concentrations of 140 and 38 pg/L, respectively. The NCWQS for
chromium, 50 pg/L, was exceeded during both 1986 (92.6 ug/L) and 1987 (54 pg/L) sampling
rounds in samples obtained from well 28-GW04. Well 28-GW03 exhibited a concentration of
330 pg/L of chromium during the 1984 investigation, which exceeded the MCL of 100 pg/L for
chromium. Arsenic and mercury were detected in more than one sample during the two sampling
rounds, but in both cases did not exceed either MCL or NCWQS criteria.

11.3.2.2 Surface Water and Sediment Investigation

Seven surface water and sediment stations were sampled as part of the Confirmation Study
investigation. Figure 11-2 depicts the locations of Confirmation Study surface water and sediment
sampling stations on both Cogdels Creek and the New River. Two of the seven sampling locations,
28-SW/SE01 and 28-SW/SE02 located on Cogdels Creek, were sampled in August 1984, August
1986, and December 1986. As part of the December 1986 investigation, five new sampling
locations were added; four in the New River and one in Cogdels Creek, placed upstream of the site
(28-SW/SE03). The surface water samples were analyzed for the same parameters as the
groundwater samples collected during the Confirmation Study.

During the 1984 sampling round, TCE was detected in both of the Cogdels Creek surface water
samples 28-SWO1 (1.3 pg/L) and 28-SWO02 (1.1 pg/L). TCE was not, however, detected in any of
the 1986 samples. Pesticides alpha-BHC, beta-BHC, and delta-BHC were detected at concentrations
of less than 0.01 pg/L from surface water samples 28-SW01 and 28-SW02 in December 1984.
These pesticides were not detected in any of the August 1986 or December 1986 samples, possibly
due to an increase of method detection limits from 1984 to 1986.

Mercury was not detected in 1984 samples but was present in 1986 samples from all three locations
in Cogdels Creek and at levels greater than the surface water NCWQS of 0.025 pg/L. Mercury was
identified in samples collected during the December 1986 sampling round from 28-SWO0I
(0.8 pg/L), 28-SWO02 (0.5 pg/L), and 28-SWO03 (0.6 pg/L). The presence of mercury at station
28-SW03 may indicate that a potential source is located upstream of the Hadnot Point Burn Dump.
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Cadmium was detected in one of the three samples from Cogdels Creek, 28-SW02, at a
concentration of 8.4 pg/L. in excess of the surface water NCWQS of 2.0 pg/L.

Seven sediment locations, which correspond to the surface water locations, were sampled as part of
the December 1986 investigation. Two stations were sampled as part of the 1984 investigation, and
an additional five were added for the 1986 sampling round. The sediment samples were analyzed
for the following parameters:

Metals

Organochlorine pesticides
Polychlorinated Biphenyls (PCBs)
Oil and Grease

Tetrachlorodioxin (1986 only)
Hexavalent Chromium

Chlordane was the only parameter detected in the sediment that was not detected in either
groundwater or surface water samples. Chlordane was detected during the December 1986 sampling
effort in each of the three Cogdels Creek samples; stations 28-SE01, 28-SE02, and 28-SE03 had
chlordane concentrations of 0.298, 0.347, and 0.595 mg/kg, respectively. Chlordane concentrations
of this range exceed the National Oceanic and Atmospheric Administration’s (NOAA) effects
range-low (ER-L) sediment screening value for chlordane of 0.0005 mg/kg. The pesticide 4,4'-DDD
was detected during the 1984 sampling round at concentrations of 0.084 and 0.0022 mg/kg in
samples from stations 28-SEO1 and 28-SE02, respectively. The pesticide 4,4'-DDE was detected
during both the 1984 and 1986 sampling rounds in samples 28-SEO1 and 28-SE(02. Samples
collected during the 1986 investigation from 28-SE01 and 28-SE02 had 4,4'-DDE concentrations
of 0.243 and 0.0619 mg/kg, respectively. NOAA ER-L screening values for 4,4'-DDD (0.001
mg/kg) and 4,4'-DDE (0.002 mg/kg) were exceeded during the Confirmation Study. Table 11-3
presents results of the sediment investigation conducted during the 1984 and 1986 sampling rounds.

Concentrations of O&G within Cogdels Creek samples ranged from 1,520 to 4,630 mg/kg and were,
on average, an order of magnitude higher than samples collected from New River, which ranged
from not detected to 238 mg/kg. The level of O&G was higher in 1986 than 1984 within sediment
samples retained from Cogdels Creek. Detectable levels of arsenic, cadmium, chromium, lead,
nickel and zinc were identified in most of the samples in both Cogdels Creek and the New River.
Nickel was the only metal of those listed that was not present in all four of the New River samples.
Lead was identified in sediment sample 28-SEO1 during the 1984 sampling round at 46 mg/kg and
in 1986 at 190 mg/kg; both concentrations are in excess of the sediment screening value of
35 mg/kg. Samples that are also in excess of the NOAA screening value for lead are 28-SE02
(42.1 mg/kg) and 28-SE03 (135 mg/kg), from the 1986 sampling-round. Zinc from a sample
obtained from station 28-SE03 exceeded the NOAA ER-L screening value of 120 mg/kg, with a
concentration of 167 mg/kg.

11323 Fish Tissue

Two samples of fish tissue were obtained from Orde Pond (Figure 11-1) in 1984 only. The tissue
samples were analyzed for orthochlorine pesticides (OCP) and PCBs. Samples 28-T101 and 28-T102
had total PCB concentrations of 11 and 10 pg/L, respectively. The pesticide Alpha-BHC was also
detected in each of the fish tissue samples at 0.1 pg/L. PCBs were not detected elsewhere during
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the Confirmation Study investigation at Site 28. PCBs are bioaccumulated in the foodchain and may
or may not have originated from the site, depending on the source of the fish in the stocked pond.
Available data indicates that Alpha-BHC was present in this area of Site 28 and may be discharging
to Cogdels Creek. Levels of PCBs and Alpha-BHC were below acute toxicity levels.

11324 Conclusions and Recommendations

The Confirmation Study identified a number of target contaminants in environmental media
throughout Site 28. Metals were the most prevalent contaminant group encountered during both
rounds of the investigation. Groundwater, surface water, and sediment samples suggested that metal
contaminants, with the exception of mercury in surface water, originated from the disposal area of
the site. Concentrations of metals in groundwater generally decreased from one sampling round to
the next, during 1984 and 1986. Metal concentrations in sediment, however, increased from the first
to the second sampling round. Surface water samples obtained from Cogdels Creck identified
cadmium and mercury at concentrations that, in certain cases, exceeded state surface water
standards. Lead was detected at concentrations exceeding regulatory limits in sediment samples
collected from Cogdels Creek and shallow groundwater samples collected during both the 1984 and
1986 investigations. Mercury was detected in surface water and shallow groundwater samples. The
distribution of mercury throughout the site suggests that the contaminant is not only present at the
site, but may also have migrated from an upstream location.

VOCs were detected in groundwater samples collected from monitoring well 28-GWO01 during both
rounds of the investigation; the sample exceeded regulatory limits for TCE and vinyl chloride.
Volatile contaminants were not detected in groundwater samples from any of the other three wells.
Results indicated that O&G were consistent contaminants in groundwater and sediment samples
obtained during both rounds of sampling.

The Site Summary Report recommended that further characterization of groundwater and surface
water quality be implemented to complete the RI/FS process. Additional surface water and sediment
investigations of Cogdels Creek, between Site 28 and HPIA, were suggested to determine possible
upstream sources of contamination. In addition to groundwater and surface water, a thorough
characterization of unsaturated soils within the identified disposal areas was recommended to fulfil
existing data requirements. Following the characterization of potentially impacted environmental
media, a risk assessment was also recommended to identify unacceptable risks to human health and
the environment.

11.3.3 Additional Investigations

The Confirmation Study at Site 28 focused on the presence of potential contaminants in
groundwater, surface water, sediment, and fish tissue. In addition to the two rounds of groundwater
data collected during the Confirmation Study, a third round was gathered by Baker in April 1993
to support Rl scoping activities. During 1993, a surface water and sediment investigation of Cogdels
Creek was conducted as part of RI activities at OU No. 1. Results of the surface water and sediment
investigation, and additional groundwater sampling data are presented below.

11.3.3.1 Groundwater Investigation

During April 1993, Baker conducted a groundwater investigation of the shallow aquifer at Site 28.
Four existing wells (see Figure 11-2) were sampled for analyses of TCL organics and TAL total
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metals using CLP protocols and Level IV data quality. Results of this sampling event indicated
concentrations of two VOCs in the sample obtained from well 28-GWO01; viny! chloride and
1,2-dichloroethene were detected at concentrations of 6 J and 2 J pg/L, respectively. The positive
detection of vinyl chloride (6 J pug/L) exceeded both MCL (2 pg/L) and NCWQS (0.015 pg/L)
criteria. Concentrations of these compounds did, however, decrease from those detected during the
1984 and 1986 investigations.

Two polynuclear aromatic hydrocarbons (PAHs) and one phthalate-ester were detected in well
28-GW02. The PAH compounds acenapthene and phenanthrene were detected at estimated
concentrations of 2 J and 1 J pg/L, respectively. The phthalate-ester, 2-methylnaphthalene was
detected at an estimated concentration of 1 J ug/L. State and federal groundwater evaluation criteria
do not exist for these compounds. No other SVOCs were detected in any of the other three shallow
monitoring wells.

The pesticide 4,4'-DDD was detected at a concentration of 0.24 pg/L in well 28GWO01 during the
RI scoping investigation of 1993. Currently, there are no state or federal groundwater quality
criteria stipulated for 4,4'-DDD concentrations. No other pesticides or PCBs were detected in any
of the three remaining wells.

During the groundwater investigation a number of inorganic contaminants were identified. Among
the inorganic contaminants of concern were beryllium, cadmium, chromium, lead, and mercury.
Table 11-4 presents inorganic groundwater data collected during the 1993 RI scoping investigation.

Beryllium was detected at an estimated concentration of 9.3 J pg/L from well 28-GW04, which
exceeded the MCL of 4 pg/L. Well 28-GW02 exhibited an estimated cadmium concentration of
17.3 J ug/L, which exceeded both MCL and NCWQS criteria of 5 pg/L. Chromium was identified
in monitoring wells 28-GW03 and 28-GW04 at concentrations of 140 and 122 pg/L, respectively.
These concentrations of chromium represent exceedances of both the NCWQS of 50 ug/L and the
MCL of 100 pg/L.

Lead was detected in each of the four groundwater samples retained for analyses from wells at Site
28. In each case, lead concentrations surpassed both the NCWQS and the federal action level of
15 pg/L. The estimated concentrations of lead detected in monitoring wells 28-GWO01 and
28-GWO02 were 234 J and 197 J ug/L, respectively. Wells 28-GWO01 and 28-GW02 are located
adjacent to the western disposal area, hydraulically downgradient of the burn dump area (see Figures
11-1 and 11-2). Groundwater samples from wells 28-GWO03 and 28-GW04 had estimated lead
concentrations of 20.3 J and 22.4 J pg/L, respectively. These two wells are located across Cogdels
Creek, hydraulically downgradient of the eastern disposal area. Finally, mercury was detected at
an estimated concentration of 1.4 J pg/L in well 28-GW02, which exceeded the NCWQS of
1.1 pg/L. _

11.3.3.2 Surface Water and Sediment Investigation

During May of 1993, Baker conducted a surface water and sediment investigation of Cogdels Creek
and the New River as part of the RI investigation performed at OU No.l. A total of fifteen surface
water and sediment stations were sampled upgradient of Site 28 on Cogdels Creek. An additional
three stations were sampled on the New River, adjacent to Site 28. Both surface water and sediment
samples were subjected to TCL organic and TAL total metal analyses using CLP protocols and
Level IV data quality. Figure 11-3 depicts the locations of these surface water and sediment
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sampling stations. Results of sediment analyses conducted under the RI investigation of OU No.1
indicate the presence of VOCs, SVOCs, pesticides, and inorganics. The following discussion
provides a summary of organic and inorganic contaminants in surface water and sediment samples.

Five of 15 surface water samples retained from Cogdels Creek contained VOCs. TCE was detected
in four surface water samples, each located upstream of Site 28, at a maximum concentration of
47 pg/L.. Toluene and 1,2-dichlorethene were detected in one surface water sample each at
concentrations of 3 J and 6 J pg/L, respectively. None of the detected VOCs exceeded NCWQS
standards. The pesticides 4,4'-DDD and 4,4'-DDT were detected in one of the 15 surface water

samples collected from Cogdels Creek, both at a concentrations below NCWQS criteria.

Nineteen of 23 TAL inorganics were detected in surface water samples; antimony, cadmium, cobalt,
and mercury were not detected. Copper exceeded NCWQS criteria in 16 of the 18 surface water
samples and had an estimated maximum concentration of 42 J ug/L. Other inorganic constituents
such as chromium, lead, and zinc also exceeded surface water quality standards. Lead exceeded
NCWQS criteria in a total of five samples, including one from the New River, at a maximum
concentration of 42 pg/L.. Zinc was identified at concentrations exceeding the NCWQS in two
samples, one from the New River and the other from Cogdels Creek at 125 and 152 J pg/L,
respectively. Chromium was detected in sample 78-CC-SW19 (see Figure 11-3) at a concentration
of 30 pg/L, which also exceeded the NCWQS criteria.

Sediment sample results from Cogdels Creek and the New River indicated the presence of VOCs,
SVOCs, pesticides, and inorganics. No PCBs were detected in sediment samples. Two sediment
samples were collected at each of the 18 sampling stations, for a total of 36 samples. VOCs were
identified in four of the 36 samples. Ethylbenzene was detected in one sample at 16 J mg/kg and
2-butanone was detected in three samples at a maximum concentration of 60 J mg/kg. No sediment
screening values or standards exist for VOCs detected in sediments.

Fifteen of the 36 total sediment samples had positive detections for SVOCs. The most frequently
detected SVOCs were polynuclear aromatic hydrocarbons (PAHs). SVOCs such as fluoranthene
and pyrene (14 occurrences each), chrysene (13 occurrences), benzo(b)luoranthene (12
occurrences), benzo(a)pyrene and ideno(1,2,3-cd)pyrene (11 occurrences each), phenanthrene and
benzo(a)anthracene (10 occurrences each), and benzo(g,h,i)perylene (eight occurrences) were the
only contaminants detected in more than three samples. The majority of SVOC maximum
concentrations were found in a sample obtained from the New River, 78-CC-SD18, near Site 28.
The SVOCs that exceeded NOAA ER-L screening values and the number of samples with
concentrations in excess of those standards are as follows: pyrene (seven samples), phenanthrene
(five samples), benzo(a)anthracene (five samples), chrysene (four samples), fluoranthene (three
samples), and benzo(a)pyrene (three samples).

Pesticides were detected in 19 of the 36 samples, with 4,4'-DDD detected most frequently. The
highest concentrations of pesticides were detected from samples 78-CC-SD19-06
(4,4-DDE-33 pg/Kg), 78-CC-SD18-612 (4,4'-DDD - 350 J ug/Kg and 4,4-DDT - 150 pg/Kg),
78-CC-SD06-612 (alpha-chlordane 4.7 J pg/Kg), and 78-CC-SD08-612 (gamma-chlordane
6.3 ug/Kg). The frequency of pesticides detected and their range of concentrations are as follows:

° 4,4'-DDE: seven samples (5 - 33 pg/Kg)
® 4,4'-DDD: 17 samples (4.4 - 350 J pg/Kg)
° 4,4-DDT: nine samples (4.6 - 150 pg/Kg)
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] alpha-chlordane: four samples (2.5J - 4.7 ] ug/Kg)
° gamma-chlordane: two samples (3.2 ] - 6.3 ng/Kg)

Twenty-two of 23 inorganic constituents (excluding nickel) were detected in Cogdels Creek
sediments as part of the OU No. 1 RI investigation. The following metals exceeded the NOAA
ER-L screening values for sediments: lead (12 occurrences), zinc (six occurrences), cadmium (three
occurrences), copper (two occurrences), and silver (two occurrences). Six metals exhibited
maximum concentrations at sample location 78-CC-SD08-06, which lies upstream of Site 28.
Sediment samples which exceeded NOAA ER-L metal screening values are as follows:

° 78-CC-SD03-612 lead 48.3 J ng/Kg
° 78-CC-SD04-06 lead 40.4 ng/Kg
° 78-CC-SD06-612 lead 45.7J pg/Kg
° 78-CC-SD08-06 cadmium 11.9 ug/Kg
copper 78.3 ug/Kg
lead 178 ug/Kg
zinc 301 pg/Kg
. 78-CC-SD08-612 cadmium 109 pg/Kg
lead 296 ng/Kg
zinc 363 ng/Kg
® 78-CC-SD09-06 cadmium 9.6 ng/Kg
lead 92.3 ug/Kg
zinc 254 ug/Kg
. 78-CC-SD18-06 lead 83.6 pg/Kg
° 78-CC-SD18-612 copper 116 ng/Kg
lead 359 pg/Kg
zinc 322 ug/Kg
° 78-CC-SD19-06 lead 93.1 ug/Kg
silver 2.3 ug/Kg
zinc 162 ng/Kg
° 78-CC-SD19-612 lead 58.5 ng/Kg
° 78-CC-SD20-06 lead 103 pg/Kg
silver 3.9 ug/Kg
zinc 140 ug/Kg
° 78-CC-SD20-612 lead 71.6 ug/Kg

The most prevalent contaminants found in Cogdels Creek and New River sediments were PAH
compounds, pesticides, and metals. The sample locations that yielded a majority of maximum
concentrations were 78-CC-SD08 and 78-CC-SD18. Location 78-CC-SD0S is located upstream of
Site 28, to the south and east of HPIA. Location 78-CC-SD18 is located adjacent to Site 28, in the
New River.

11.3.3.3 Fish Tissue

An aquatic investigation of Orde Pond was conducted by Baker during October 1993. A total of six
fish tissue composite samples were subjected to TCL organic and TAL total inorganic analyses using
CLP protocols as part of the investigation; four samples were collected from Orde Pond and two
were collected from Hadnot Creek (reference samples). The investigation sought to determine
whether contaminants from Site 28 had bioaccumulated in fish found in Orde Pond and to determine

i1-8



if fish were suitable for human consumption, as defined by the U.S. Food and Drug
Administration (FDA).

A number of inorganic contaminants were detected in the fish composite samples collected from
both Orde Pond and Hadnot Creek. Lead and silver, of those analytes detected, were identified in
composite samples from Orde Pond only and not from the reference station in Hadnot Creek.
Common laboratory contaminants such as acetone, 2-butanone, methylene chloride, and a number
of phthalate esters were identified in samples from both Orde Pond and Hadnot Creek. The
frequencies and concentrations of these compounds suggest that they were introduced during
laboratory analysis and, therefore, should not be considered relevant to the site. Finally, no PCBs
or pesticides were detected in any of the fish samples.

Results of laboratory analysis were compared to federal action levels and contaminant levels in fish
collected from the reference station, Hadnot Creek. That comparison was used to determine if a
potential health risk existed through consumption of fish from Orde Pond. Contaminant
concentrations from Orde Pond and Hadnot Creek were comparable. The similar nature of
contaminants suggests that previous disposal practices at Site 28 have adversely impacted fish in
Orde Pond.

11334 Summary of Additional Investigations

The most prevalent contaminants found in environmental media at Site 28 were PAH compounds,
pesticides, and metals. PAH compounds were detected in sediment samples from both Cogdels
Creek and the New River. A number of maximum PAH concentrations were detected in a sediment
sample from the New River, downstream of Site 28. PAH compounds were also detected upstream
of the site, in sediments collected from Cogdels Creek. Three PAH compounds were also identified,
at low concentrations, in a groundwater sample collected from well 28-GW02, adjacent to the
western disposal area and the mouth of Cogdels Creek.

Pesticides were detected in both surface water and sediments from Cogdels Creek and the New -
River. The proportional concentrations and widespread occurrence of detected pesticides,
particularly in sediments, suggests that their presence may be the result of spraying activities rather
than disposal. Positive detections of pesticides in sediments were not exceptionally high or
concentrated in any one area. Pesticide concentrations of this magnitude have historically been
encountered throughout MCB, Camp Lejeune.

Metals such as cadmium, chromium, and lead were, in general, found throughout the various
environmental media at Site 28. Total metals were frequently detected at concentrations in excess
of both NCWQS, NOAA, and MCL criteria in surface water, sediment, and groundwater samples.

11.3.4 Aerial Photographic Investigation

Information supplied by USEPA Region IV, as part of the interim report, identified AOCs and
verified the occurrence of waste disposal activities at Site 28. Where possible, disposal activities
were noted in the EPIC report and annotated on aerial photographs. The analysis of Site 28 was
performed by viewing backlit transparencies of aerial photographs through a stereoscope.
Stereoscopic viewing of aerial photographs creates a perceived three-dimensional effect which
enables the analyst to identify visible characteristics (e.g., color, tone, shadow, texture, size, shape,
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and pattern). These visible characteristics permit a specific object or condition to be recognized on
aerial photographs (EPIC, 1992).

Black-and-white aerial photographs from 1949, 1952, 1956, 1960, and 1964 were used for the
analysis of Site 28. Additional photographs from 1938 and 1943 were employed to establish a basis
of comparison, prior to development of the Camp Lejeune Military Reservation. Activities noted
on aerial photographs from 1984, 1988, and 1990 were briefly summarized as part of the interim
report; however, no further disposal operations were observed. Figures 11-4 through 11-8 provide
reproductions of the photographs that best illustrate conditions and delineate AOCs within the
study areas.

11.3.4.1 Aerial Photograph - October 194

The STP, located in the northern portion of Site 28, was first noted on an aerial photograph from
1943. Figure 11-4 depicts surface conditions at the time of the photograph, October 1949. Since
that time the STP has been expanded and now includes a number of clarifying lagoons and an
aeration pond located to the south and southeast of the original facility (see Figure 11-1).

In 1949, a disposal area is evident south of the treatment facility. Smoke, indicative of open
burning, is visible along the southern edge of the disposal area. Several vehicles, not annotated, are
visible on the eastern end of the disposal area. A drainage analysis also was performed for the 1949
aerial photograph; significant changes are noted in subsequent years of analysis. Cogdels Creek, as
annotated on Figure 1-11, flows southwest and enters the New River at Site 28.

11.3.4.2 Aerial Photograph - February 1952

From 1949 to 1952 the disposal area expanded to cover the wetland areas that border Cogdels Creek,
as annotated on Figure 11-5. Refuse and debris are scattered along the edge of the disposal area and
are in direct contact with surface water. Open burning is evident along the eastern portion of the
disposal area where a majority of disposal activity is taking place. Light-toned material is also
evident in this portion of the disposal area. Activity, not annotated, on the western portion of the
disposal area is probably related to the treatment facility, where an additional clarifier has been
constructed.

Across Cogdels Creek from the treatment facility, southeast of the disposal area, access roads lead
to a ground-scarred section of Site 28. The visible ground scars are most probably the result of
military training exercises. A bulldozer, not annotated, is visible in the ground-scarred area and
numerous tracks are evident throughout the surrounding woods.

11.343 Aerial Photograph - Febr |

The eastern portion of the disposal area expanded during the four years since 1952 and now crosses
a section of Cogdels Creek, as annotated on Figure 11-6. According to the EPIC study, it is unclear
if the material was deliberately pushed across the creek or if a slope failure occurred, causing
material to slump into the creek. A new channel serves to divert water around the filled section of
the creek.
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Light- and dark-toned material is evident in the eastern portion of the disposal area. In the western
portion of the disposal area pools of liquid and possibly the resulting stains are visible in three areas,
as annotated. The western most pool of liquid or stain extends to the New River.

The ground-scarred area, first noted on the 1952 aerial photograph, has expanded to the north and
west. Two possible trenches and numerous vehicle tracks, not annotated, are visible in this area.

11.3.4.4 Aerial Photograph - November 1960

Additional filling along Cogdels Creek has occurred since 1956. Figure 11-7 depicts surface
conditions at the time of the aerial photograph, November 1960. A new drainage channel has
diverted the creek farther to the east and south, adjacent to the scarred area noted in 1952 and 1956.
Light- and medium-toned material is evident in the southeastern portion of the disposal area. The
light-toned area, located in the northeastern portion of the disposal area, may be the result of a liquid
discharge that has washed sediment directly into the creek. The western portion of the disposal area
has expanded into the New River. Mixed light- and medium-toned material is noted in this area.
Probable staining is also evident to the north of the mixed material.

Elsewhere, disturbed ground is apparent to the northwest of the treatment facility, and the scarred
area to the southeast of the disposal area has expanded. The two possible trenches noted within the
scarred area in 1956 are no longer evident. In addition, a cleared area is now visible to the north of
the study area, as annotated.

11.34.5 Aerial Photograph - February 1964

During the four years since 1960, the disposal area has expanded further to the east, south, and west.
The extent of the active disposal area and future surface features have been annotated, as Figure 11-8
shows. Medium-toned material is visible within the disposal area. Possible leachate, as annotated,
is visible along the eastern edge of the disposal area, adjacent to the eastern access road. Probable
liquid or stains are visible in the western portion of the disposal area.

The disturbed ground to the north of the treatment plant, as noted on the 1960 aerial photograph, has
begun to revegetate. Possible leachate or sediment is visible to the east of this disturbed area, and
may have flowed to the east into the drainage. Three new cleared areas are evident to the northeast
and southeast of the revegetating disturbed ground.

Disposal activities have extended across Cogdels Creek to the east, via an earthen bridge and culvert.
Five pits and dark-toned mounded material are visible in this area. The future locations of Orde
Pond and the aeration lagoon have been noted on the annotated aerial photograph.

11.4 Remedial Investigation Objectives

The purpose of this section is to define the RI objectives aimed at characterizing past waste disposal
activities at Site 28, assessing potential impacts to public health and environment, and providing
feasible alternatives for consideration during preparation of the ROD. The remedial objectives
presented in this section have been identified through review and evaluation of existing background
information, assessment of potential risks to public health and environment, and consideration of
feasible remediation technologies and alternatives. As part of the remedial investigation at Site 28,
soil, groundwater, surface water, sediment, and aquatic investigations were conducted. The
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information gathered during these investigations was intended to fill previously existing data gaps
and employed to generate human health and ecological risk values. Table 11-5 presents both the RI
objectives identified for Site 28 and the criteria necessary to meet those objectives. In addition, the
table provides a general description of the study or investigation efforts directed to obtain the
required information.
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TABLE 11-1

SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS
CONFIRMATION STUDY

SITE 28, HADNOT POINT BURN DUMP

MCB, CAMP LEJEUNE, NORTH CAROLINA

, Screen Interval Surface

Well Depth Depth Well Elevation

(feet below (feet below Diameter Year (feet above
Well No. ground surface) | ground surface) (inches) Installed sea level)
28-GW01 16.5 2.5-16.5 2 1984 4.8
28-GW02 21.74 7.74-21.74 2 1984 3.8
28-GW03 20.8 6.8-20.8 2 1984 3.6
28-GW04 29.02 @ 2 1986 4.4

Note: @ Information is not available.

Source: ESE, 1992




TABLE 11-2

DETECTED TARGET CONTAMINANTS IN GROUNDWATER
CONFIRMATION STUDY
SITE 28, HADNOT POINT BURN DUMP
MCB, CAMP LEJEUNE, NORTH CAROLINA

Well No./Date
North
Federal | Carolina | 28-GWO01 28-GWO01 28-GW02 28-GW02 28-GW03 28-GW03 28-GW04 28-GW04
Parameter MCLs® | wQs® 7/7/84 12/16/86 7/7/84 12/16/86 7/7/84 12/11/86 12/11/86 3/4/87
Trans-1,2-Dichloroethene 100 70 38 14 ND ND ND ND ND ND
Trichloroethene 5 2.8 15 49 ND ND ND ND ND ND
Vinyl Chloride 2 0.015 22 13 ND ND ND ND ND ND
DDD, p-p' None None 0.12 ND 0.093 0.018 0.22 ND ND ND
DDE, p-p' None None 0.015 ND 0.028 ND 0.007 ND ND ND
Dieldrin None None 0.003 ND ND ND ND ND ND ND
Oil & Grease None None 5 8 2 0.4 0.8 ND ND 9
Arsenic 50 50 18 9.5 ND ND 21 INTF INTF 12.1
Chromium (total) 100 50 ND 12 ND ND 330 15.8 92.6 54
Chromium (+6) None None NA ND NA ND NA ND 46.4 ND
Lead 159 15 ND 140 ND 38 336 ND ND ND
Mercury 2 1.1 0.3 0.2 ND 0.3 ND 0.3 0.7 0.5
Nickel 100 150 ND ND ND ND 39 ND 431 16
Zinc None 2,100 ND 58 ND 39 143 12.3 142 77

INTF = Interference

NA = Not Analyzed

ND = Not Detected

Values reported are concentrations in micrograms per liter (1g/L); this approximates parts per billion (ppb).

Source: ESE, 1992.

(' Federal maximum contaminant levels (MCLs) established under the Safe Drinking Water Act of 1986.

& NCWQS - North Carolina administrative code, Title 15A, NC DEHNR, Subchapter 2L, Section .0202 - Water Quality Standards (WQS) for groundwater, November 8, 1993.
Class GA Standards.

©®  Federal action level established under the Safe Drinking Water Act of 1986.



TABLE 11-3

CONFIRMATION STUDY
SITE 28, HADNOT POINT BURN DUMP
MCB,; CAMP LEJEUNE, NORTH CAROLINA

DETECTED TARGET CONTAMINANTS IN SEDIMENT

Well No./Date
NOAA®
Screening 28SE1 28SEl 28SE2 28SE2 28SE3" 28SE4 28SES 28SE6 28SE7
Parameter Values 08/03/84 12/11/86 | 08/03/84 12/11/86 12/11/86 12/15/86 12/15/86 12/15/86 12/15/86

Chlordane 0.0005 ND 0.298 ND 0.347 0.595 ND ND ND ND
DDD, p-p' 0.001 0.084 ND 0.0022 ND ND ND ND ND ND
DDE, p-p' 0.002 0.0012 0.243 0.0005 0.0619 ND ND ND ND ND
Oil & Grease None 474 1520 1440 2750 4630 238 177 ND 144
Arsenic 33 1.50 6.86 ND 10.3 10.4 ND ND 1.32 0.645
Cadmium 5 0.100 3.15 ND ND 447 ND ND ND ND
Chromium 80 10 22.5 0.4 18.2 27.4 2.38 3.53 2.69 2.77
Lead 35 46 190 2 42.1 135 ND ND 4.52 475
Nickel 30 2 134 0.8 ND ND ND ND ND ND
Zinc 120 16 675 1 79.1 167 4.38 3.73 6.06 4,98

ND = Not Detected
Values reported are concentrations in milligrams per kilogram (mg/kg); this approximates parts per million (ppm).
Source: ESE, 1990.
M National Oceanic and Atmospheric Administrations (NOAA) Effects Range-Low Sediment Screening Values,

Technical Memorandum NOS OMA 52,




TABLE 11-4

INORGANIC CONTAMINANTS IN GROUNDWATER
REMEDIAL INVESTIGATION SCOPING
SITE 28, HADNOT POINT BURN DUMP
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample I.D./Date Sampled
North
Federal | Carolina | 28-GWO1 28-GW02 28-GW03 28-GW04
Inorganics MCL® wQs® 04/14/93 04/14/93 04/14/93 04/14/93

Aluminum None None 16,600 3,280 84,200 43,300
Antimony 6 None 220R 220R 220R 220R
Arsenic 50 50 13.0J 5417 721 7417F
Barium 2,000 2,000 78.8 556 494 576
Beryllium 4 None 127 1.ouJ 1.81] 931
Cadmium 5 5 3.0U) 1733 30U 3.3J
Calcium None None 99,800 53,000 20,200 160,000
Chromium 100 50 39.1J 9.0J 140 122
Cobalt None None 30U 3.0U0 3.0U0 29.3
Copper 1,300 1,000 19.8 75.4 18.87 2073
Iron None 3,000 15,200 16,000 65,200 35,300
Lead 159 15 234 1971) 2037 2241]
Magnesium None None 11,900 26,300 6,020 11,500
Manganese None 50 138 304 822 206
Mercury 2 1.1 0.71U0 147 0.84 U 0.58U
Nickel 100 100 17.0U0 17.0U 170U 59.8
Potassium None None 17,800 44,900 5,790 4,810
Selenium 50 50 2.5U] 24U) 24U 10.0UJ
Silver None 18 3.0U7 3.0UJ 3.0UJ 3.0U7
Sodium None None 33,600 74,400 9,480.0 37,300
Thallium 2 None 3.0UJ 3.0UJ 3.0UJ 30U
Vanadium None None 37.7 6.1 164.0 85.3
Zinc None 2,100 1220 423U 402U 390U
Cyanide 200 154 100U 1000 10U 100U

Notes:  J - Analyte present. Reported value may not be accurate or precise.

U - Not detected above the level reported in laboratory or field blanks.

UJ - The reported quantitation limits are estimated.

R - Unreliable result. Analyte may or may not be present in the sample.
Values reported are concentrations in micrograms per liter (g/L); this approximates parts
per billion (ppb).




TABLE 11-5

SUMMARY OF REMEDIAL INVESTIGATION OBJECTIVES
REMEDIAL INVESTIGATION, CTO-0231
SITE 28 - HADNOT POINT BURN DUMP
MCB, CAMP LEJEUNE, NORTH CAROLINA

p—

Medium or
Area of Concemn

RI/FS Objective

Criteria for Meeting Objective

Proposed Investigation Study

associated with exposure to contaminated
surface water in Cogdels Creek, Orde Pond,
and the New River.

surface water.

. Soil la. Assess the extent, if any, of soil contamination | Characterize contaminant levels in surface and | Soil Investigation
at the former burn dump area. subsurface soils at the former burn dump area.
1b. Assess human health and ecological risks |Characterize contaminant levels in surface and |Soil Investigation
associated with exposure to surface soils at the | subsurface soils at the site. Risk Assessment
site.
lc. Determine whether organic or inorganic |Characterize volatile, semivolatile, metal, and TPH | Soil Investigation
contamination from soils is migrating to |levels in surface and subsurface soils at burn dump
groundwater. area.
. Groundwater 2a.  Assess health risks posed by potential future | Evaluate groundwater quality and compare to ARARs | Groundwater Investigation
usage of the shallow groundwater. and health-based action levels. Risk Assessment
2b. Define hydrogeologic characteristics for fate | Estimate hydrogeologic characteristics of the shallow Groundwater Investigation
and transport evaluation and remedial | aquifer (flow direction, transmissivity, permeability,
technology evaluation, if required. etc.).
. Sediment 3a. Assess the nature and extent of sediment |Characterize contaminant levels in sediment. Sediment Investigation in Cogdels
contamination due to burn dump activities. Creek, Orde Pond, and the New
: River
3b. Assess human health and ecological risks | Characterize the nature and extent of contamination in | Sediment Investigation in Cogdels
associated with exposure to contaminated |sediment. Creek, Orde Pond, and the New
sediments in Cogdels Creek, Orde Pond, and River
the New River.
. Surface Water 4a.  Assess the presence or absence of groundwater | Determine surface water quality in Cogdels Creek, Surface Water Investigation
contamination in Cogdels Creek, Orde Pond, | Orde Pond, and the New River.
and the New River.
4b. Assess human health and ecological risks |Characterize the nature and extent of contamination in | Surface Water Investigation in

Cogdels Creek, Orde Pond, and the
New River
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12.00 STUDY AREA INVESTIGATIONS

The field investigation program at OU No.7, Site 28, was initiated to characterize potential disposal
related impacts and threats to human health and the environment resulting from previous operations
and disposal activities. This section discusses the site-specific RI field investigation activities that
were conducted to fulfill that objective. The initial phase of the RI field investigation commenced
on March 14, 1994, and continued through May 12, 1994. A second round of groundwater samples
was collected in November of 1994. The RI field program at Site 28 consisted of a site survey; a
soil investigation, which included drilling and sampling; a groundwater investigation, which
included monitoring well installation and sampling; a surface water and sediment investigation; and
an aquatic and ecological survey. The following sections detail the various investigation activities
which were implemented during the RI.

12.1  Site Survey

The site survey task was performed in two phases: Phase I - Initial Survey of Site Features and
Proposed Sampling Locations; and Phase II - Post Investigation Survey of Monitoring Wells.
W. K. Dickson and Associates was retained to perform both phases of the site survey. Phase I of
the survey task was conducted at Site 28 during the week of March 14, 1994. Based upon
information supplied in the Final Site Summary Report (ESE, 1990), surface features within and
surrounding both the eastern and western suspected disposal areas were surveyed. The proposed soil
boring and monitoring well locations, provided in the Final RI/FS Work Plan for OU No.7 (Baker,
1993), were also surveyed and then marked with wooden stakes. Each sample location was assigned
a unique identification number that corresponded to the site and sampling media.

Phase II of the site survey task was completed at Site 28 during the week of May 9, 1994. During
Phase 11, all existing and newly installed monitoring wells were surveyed. Any supplemental or
relocated soil borings completed during the investigation were also surveyed. A number of soil
borings were relocated (i.e., moved more than ten feet from their proposed location) due to the
presence of either underground or overhead utilities. In addition, newly installed staff gauges in
Orde Pond and Cogdels Creek were surveyed. For each sampling point, monitoring well, and staff
gauge a latitude, longitude, and elevation in feet above mean sea level (msl) were recorded.

12.2  Seil Investigation

The soil investigation performed at Site 28 was intended to assess the nature and extent of
contamination that may have resulted from previous disposal practices or site activities.
Additionally, the soil investigation was performed to assess the human health, ecological, and
environmental risks associated with exposure to surface and subsurface soils. The following
subsections describe soil sample collection procedures, locations, and the analytical program for
soils at Site 28.

12.2.1 Drilling Procedures

Drilling activities at Site 28 commenced on March 24, 1994, and continued through March 29, 1994.
Environmental Monitoring and Testing Corporation was retained to perform the drilling services.
Soil borings were advanced by a truck-mounted drill rig using 3-1/4-inch inside diameter (ID),
hollow stem augers. Split-spoon samples were collected from inside the augers according to ASTM
Method D 1586-84 (ASTM, 1984). All drilling and sampling activities conducted at Site 28 were
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performed using Level D personnel protection. Soil cuttings obtained during the drilling program
were collected, handled, and stored according to the procedures outlined in Section 12.7.

Two types of borings were installed during the soil investigation: exploratory borings (i.e., borings
installed for sample collection and lithologic description or lithologic description only) and borings
advanced for the purpose of monitoring well installation. Soil sampling intervals for the two types
of borings differed only slightly, due to total depth requirements. Selected soil samples from each
of the two types of borings were submitted for laboratory analysis (see Section 12.2.4). Soils
obtained from exploratory borings were collected from the surface (i.¢., ground surface to a depth
of twelve inches) and then at continuous two-foot intervals, starting at one foot bgs. Drilling and
continuous sample collection continued until the boring was terminated at the approximate depth
of the water table, which varied at Site 28 from 3 to 17 feet bgs. An additional split-spoon was
driven below the water table to confirm both groundwater depth and the absence of a wetting front
(i.e., perched water table). Soils obtained from borings advanced for monitoring well installations
were also obtained from the ground surface and at continuous two-foot intervals to the water table.
However, once boring continued below the water table, soil samples were collected at five-foot
intervals until the pilot boring was terminated. A summary of boring depths and sampling intervals
for Site 28 is provided in Tables 12-1 through 12-3.

Each split-spoon soil sample was classified in the field by a geologist. Soils were classified using
the Unified Soil Classification System (USCS) by the visual-manual methods described in ASTM
D-2488. Lithologic descriptions were recorded in a field logbook and later transposed onto boring
log records. Soil classification included characterization of soil type, grain size, color, moisture
content, relative density, plasticity, and other pertinent information such as indications of
contamination. Lithologic descriptions of site soils are provided on Test Boring Records in
Appendix A and on Test Boring and Well Construction Records in Appendix B.

12.2.2 Sampling Locations

Soil samples were collected throughout Site 28, as depicted on Figure 12-1. The sampling
distribution was intended to evaluate the vertical and horizontal extent of contamination at the site.
The selection of sample locations was based on review of historical aerial photographs, Camp
Lejeune historical records, and previous investigation data. Review of historical information
indicated that surface activity occurred over several years and within well-defined areas of Site 28.
The two suspected disposal areas lie on both the east and west side of Cogdels Creek.

A total of 47 borings were advanced to assess suspected disposal practices at Site 28; seven of those
borings were converted to monitoring wells. As indicated on Figure 12-1, 27 of the boring locations
were advanced on the western portion of the site, including the monitoring well test borings. A total
of 18 soil borings and monitoring well test borings were advanced on the eastern portion of the site.
Two additional borings adjacent to the eastern portion of the site, 28-BB-SB37 and 28-BB-SB38,
were advanced to assess background contaminant concentrations (refer to Figure 12-1).

Seven exploratory test borings were advanced to further evaluate the nature and extent of fill
material and debris within the suspected disposal areas of the site. The locations of these borings
(28-W-SB39, 28-E-SB40, 28-W-SB43, 28-W-SB44, 28-W-SB45, 28-W-SB46, and 28-W-SB47)
are depicted on Figure 12-1. The borings were advanced to collect soils for identification purposes
only (i.e., no samples were submitted for chemical analysis). Exploratory test borings were
substituted for test pits during the RI because the site is actively used for recreation.
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12.2.3 Sampling Procedures

Surface (i.e., ground surface to 12 inches bgs) and selected subsurface (i.e., greater than one foot
bgs) soil samples were retained for laboratory analysis. Both surface and subsurface samples were
collected to evaluate the nature and both horizontal and vertical extent of potentially impacted soils.
Only the surface soils, however, were employed for human health and ecological risk assessment
evaluation. A summary of boring numbers, depths, intervals, and analytical parameters for Site 28
soil samples is provided in Tables 12-1 through 12-3.

Soil samples were obtained via a drill rig (i.e., split-spoon samples) as described in the drilling
procedures section. Surface samples were collected by slowly advancing the augers to
approximately 12 inches bgs so that the soil cuttings could be retained for the grab sample. When
the sampling location was covered with grass or humus material, the first inch of matted roots was
removed prior to advancing the augers. Stainless steel sampling spoons were also used to collect
grab samples of surface soil, when conditions permitted (i.e., presence of unconsolidated or loose
soil material). Deeper subsurface grab samples were collected with a split-spoon sampler in
accordance with ASTM Method D 1586-84. The augers, split-spoons samplers, and stainless steel
spoons were decontaminated prior to sample collection according to the procedures outlined in
Section 12.6.

A minimum of two samples were retained for laboratory analysis from each of the boring locations.
In some cases, a third sample from the borehole was also submitted for analysis if indications of
contamination (i.e., elevated photoionization detector (PID) readings or visual contamination) were
noted or if the encountered groundwater table was greater than ten feet bgs. Soil samples retained
for analysis were prepared and handled according to USEPA Region IV Standard Operating
Procedures (SOPs). Samples collected for volatile organic analysis were extracted with a stainless-
steel spoon from different sections of the split-spoon which represented the entire sampling interval.
Precautions were taken not to aerate the sample so as to minimize volatilization. Samples retained
for other analytical parameters (e.g., semivolatiles, pesticides, PCBs, and metals) were first
thoroughly homogenized and then placed in the appropriate laboratory containers. v

Following sample collection, each sample retained for laboratory analysis was stored on ice in a
cooler. Sample preparation also included documentation of sample number, depth, location, date,
time, and analytical parameters in a field logbook. Chain-of-Custody documentation, (provided in
Appendix C) which included information such as sample number, date, time of sampling, and
sampling personnel, accompanied the samples to the laboratory. Samples were shipped overnight
via Federal Express to CEIMIC, Corporation for analysis.

12.2.4 Analytical Program

The analytical program initiated during the soil investigation at Site 28 focused on the suspected
contaminants of concern, which were based on previous disposal practices. Soils collected from the
former disposal areas were analyzed for the full TCL organics (i.e., TCL volatiles, semivolatiles,
pesticides, and PCBs) and TAL inorganics, and in a few cases, for TPH. Soil samples obtained from
monitoring well test borings were also analyzed for full TCL organics and TAL inorganics. A
summary of test boring numbers, depths, intervals, and analytical parameters for Site 28 is provided
in Tables 12-1 through 12-3.
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In addition to analyzing for the contaminants of concern, two test borings were advanced and soils
were collected for analysis of engineering parameters (i.e., particle size, and Atterberg limits) and
Toxicity Characteristic Leaching Procedure (TCLP). Both sample types consisted of composites
of individual grab samples collected from the ground surface to the water table. The TCLP samples
were employed to characterize the nature of the visually contaminated fill material (i.e., soil
comprised primarily of burnt material). Samples were prepared and handled as described in the
previous section (i.e., samples were thoroughly homogenized prior to filling the sample jars).

12.2.5 Quality Assurance and Quality Control

Field QA/QC samples were also collected during the soil investigation. These samples were
obtained to: (1) ensure that decontamination procedures were properly implemented (e.g.,
equipment rinsate samples); (2) evaluate field methodologies (e.g., duplicate samples); (3) establish
field background conditions (e.g., field blanks and (4) evaluate whether cross-contamination
occurred during sampling and/or shipping (e.g., trip blanks). Four types of field QA/QC samples
were collected and analyzed including: duplicate samples, equipment rinsates samples, field blanks,
and trip blanks. Section 3.2.5 of Volume I provides a detailed description of the QA/QC Sampling
Program.

Table 12-4 summarizes field QA/QC sample types, sample frequencies, the number of QA/QC
samples, and parameters analyzed.

12.2.6 Air Monitoring and Field Screening

Several air monitoring and field screening procedures were implemented during the drilling and
sampling activities for health and safety and initial contaminant monitoring. During drilling,
ambient air monitoring in the vicinity of the borehole was performed with a PID to monitor for
airborne contaminants. Moreover, samples (i.e., split-spoon samples) were screened with a PID to
measure for volatile organic vapor. Measurements obtained in the field were recorded in a field
logbook and later transposed onto the Test Boring Records and the Well Construction Records
which are provided in Appendices A and B. Prior to daily monitoring, the field instruments were
calibrated and documentation was recorded in a field logbook and on calibration forms.

12.3  Groundwater Investigation

The groundwater investigations performed at OU No. 7, Site 28, were intended to assess the nature
and extent of contamination that may have resulted from previous disposal practices or site
activities. Additionally, the groundwater investigations were performed to assess human health and
environmental risks associated with exposure to groundwater. The following subsections describe
well installation procedures, sample collection procedures, and the analytical program employed
during the groundwater investigation at Site 28.

Two rounds of groundwater samples were collected at Site 28. One round, which included sample
collection from all existing and newly installed wells, was conducted in April and May of 1994 and
was part of the original scope of work. A second round of groundwater sampling was performed
in November of 1994 and included the resampling of the round one wells. The second round was
conducted to confirm the presence or absence of contaminants detected during round one,
specifically metals and pesticides.
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12.3.1 Monitoring Well Installation

Six shallow Type II monitoring wells (i.e., wells installed without casing to seal off a confining
layer) were installed at Site 28 between April 7, and April 20, 1994. Locations of the newly installed
monitoring wells are depicted on Figure 12-2. The six shallow monitoring wells were situated to
collect potentially impacted groundwater from the suspected disposal areas, thus characterizing the
nature and horizontal extent of contamination, and to evaluate the flow patterns of the surficial
aquifer. In addition to the five shallow wells, three deep Type II monitoring wells were installed
between April 7, and April 26, 1994, at Site 28, as illustrated on Figure 12-2. The three deep
monitoring wells were installed to characterize the nature and vertical extent of contamination and
to evaluate the flow pattern of the deeper aquifer (i.e., the Castle Hayne aquifer). Placement of the
newly installed monitoring wells was based on review of historical aerial photographs, Camp
Lejeune records, and analytical data from previous investigations.

The shallow monitoring wells were installed after the boreholes were advanced. Each borehole was
overdrilled with 6-1/4-inch ID hollow stem augers prior to shallow well installation. Shallow well
depths ranged from 17 to 30 feet bgs and deep well depths ranged from 126 to 133 feet bgs. In
general, the shallow wells were installed approximately 10 feet below the water table encountered
during the initial test boring. Shallow monitoring wells were installed at depths and with screen
interception intervals sufficient to compensate for seasonal variations in the water table, which is
known to fluctuate from 2 to 4 feet. Well construction details are summarized on Table 12-5, and
well construction diagrams are shown on the Test Boring and Well Construction Records provided
in Appendix B.

The deep monitoring wells were installed upon completion of pilot hole test borings. Pilot hole test
borings were advanced using of the mud rotary drilling method. Each borehole was drilled with a
8-3/4-inch OD roller bit prior to well installation. Screened intervals were set in geologic material,
from 114 to 126 feet bgs, that best represented the upper portion of the Castle Hayne aquifer. Well
construction details are summarized on Table 12-5, and well construction diagrams are depicted on
the Test Boring and Well Construction Records provided in Appendix B.

Both the shallow and deep wells were constructed of 2-inch nominal diameter, Schedule 40,
flush-joint and threaded PVC casing. Justification for the use of PVC casing is provided in
Appendix B of the Field Sampling and Analysis Plan for Operable Unit No.7 (Baker, 1993a). Each
well, upon completion, had a 15-foot screened interval comprised of a 10- and five-foot long No. 10
(i.e., 0.01 inch) slotted screen section. A fine-grained sand pack (i.e., No. 1 silica sand), extending
approximately 2 feet above the top of the screen, was placed in the annulus between the screen and
the borehole wall from inside the augers during shallow well installation. The sandpack was poured
manually down the borehole during deep well installation. A 2- to 3-foot sodium bentonite pellet
seal was then placed above the sandpack by dropping pellets down-the borehole. The bentonite
pellets were then hydrated with potable water. The seal was installed to prevent cement or surface
run-off from intruding into the sand pack. The remaining annular space was backfilled with a
mixture of Portland cement and 5 percent bentonite. A 4-inch protective well casing with cover was
then placed over the well and set into the cement. In addition, a protective locking cap was installed
at the top of the PVC well. A 5-foot by 5-foot concrete pad was placed around the protective well
casing and four protective bollard posts were installed around the corners of the concrete pad. Well
tags, which provide construction information, were installed at the top of each well. Typical shallow
and deep Type II well construction details are shown on Figures 12-3 and 12-4, respectively.
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12..3.2 Monitoring Well Development

Following well construction and curing of the bentonite seal, each newly installed monitoring well
was developed to remove fine-grained sediment from the screen and to establish interconnection
between the well and the surrounding formation. The shallow wells were developed by a
combination of surging and pumping. The deep wells were development by using a forced air
system, with filter and "air lifting" the water out of the well. Typically, 20 to 40 gallons of water
were evacuated from the shallow wells, followed by 10 minutes of surging, then continued pumping.
Anywhere from 100 to 250 gallons of water, approximately 3 to 5 borehole volumes, were evacuated
from the deep wells. Groundwater recovered during well development was temporarily stored in
drums, then transferred into an on-site tanker (refer to Section 3.5 for IDW handling). Pumping
hoses, constructed of flexible PVC, were used once and discarded to minimize the potential for cross
contamination.

Three to five borehole volumes were removed from each well, where conditions permitted, until the
groundwater was essentially sediment-free. Measurements of pH, specific conductance, and
temperature were recorded at each volume to assist in determining well stabilization. Additionally,
periodic flow and volume measurements were also recorded during development to evaluate flow
rates of the shallow water-bearing zone. Well Development Forms that summarize this information
are provided in Appendix D.

12.3.3 Water Level Measurements

Static water level measurements were collected after all well development activities had been
completed. Measurements were recorded from top-of-casing (TOC) reference points, marked on
the PVC casing at each existing and newly-installed well (refer to Section 13). A complete round
of the measurements was collected on May 10, 1994. Groundwater measurements were recorded
using an electric measuring tape. Measurements were recorded to the nearest 0.01 foot from TOC.
Water level data from site monitoring wells and staff gauges were collected within a three-hour
period. In addition, water levels within a shallow and deep well cluster were monitored for a
24-hour period using automatic data loggers. The data were employed to evaluate the possible tidal
effects of the New River on local groundwater.

12.3.4 Sampling Locations

Round one groundwater samples were collected from four existing shallow wells (28-GW02 through
28-GW04, and 28-GW13), the six newly installed shallow wells (28-GW01, and 28-GWO0S5 through
28-GW09), a temporary well (28-TGWPA), and the three newly installed deep wells (28-GWO0IDW,
28-GW07DW, and 28-GW09DW) at Site 28. However, a sample was not collected from existing
well 28-GWO1. As a result of vandalism, existing well 28-GW01 was abandoned according to
procedures outlined in Section 12.3.9 and replaced during the groundwater investigation. During
round two, groundwater samples were collected from all of the round one wells, with the exception
of the temporary wells. The locations of the newly installed, temporary, and existing monitoring
wells are depicted on Figure 12-2.

A temporary well (28-7GWPA) was installed near the center of the western disposal area to evaluate
the shallow groundwater quality within the burn dump. The very loose nature of the fill material
and the presence of buried debris made the installation of a permanent monitoring well at this
location impossible.
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An existing upgradient well was utilized as a reference sampling station for shallow groundwater.
Monitoring well 28-GW13 (see Figure 12-2) was installed as part of a nearby UST investigation and
resampled during the RI at Site 28.

A number of monitoring wells were relocated based upon field observations or quick turnaround soil
sample analyses. The quick turnaround alanlyses are performed using the same CLP procedures and
QA/QC standards as routine samples. Monitoring well 28-GW05 was relocated to the eastern potion
of Site 28 in order to evaluate shallow groundwater from the suspected eastern disposal area. A
thick lens of clay was encountered at the proposed location of monitoring well 28-GW05 and, as a
result, the boring was abandoned in favor of a more suitable well location. A shallow and deep
monitoring well cluster, 28-GW07 and 28-GW07DW, was relocated from the eastern to the western
portion of the site. The cluster was relocated in order to evaluate groundwater quality, both shallow
and deep, downgradient of the former burn dump area. No evidence of burnt material or buried
debris was observed during the soil investigation of the eastern portion of the site. An additional
shallow and deep well cluster was relocated downgradient of the burn dump area upon quick turn
soil analysis, well abandonment activities, previous investigation data, and the unconsolidated nature
of the soils on the western portion of the site, The relocated monitoring well cluster, 28-GW01 and
28-GW01DW, was situated to evaluate the shallow and deep aquifer downgradient of the site.

12.3.5 Sampling Procedures

Groundwater samples were collected to confirm the presence of contamination in the shallow and
deep aquifers, which may have resulted from previous site disposal practices. At Site 28, the
contaminants of concern were volatiles, polynuclear aromatic hydrocarbons (PAHs), pesticides, and
PCBs. Information regarding suspected contaminants was based upon previous investigative results
and historical records. Accordingly, the sampling program initiated at Site 28 focused on these
contaminants.

Prior to groundwater purging, a water level measurement from each well was obtained according
to procedures outlined in Section 12.3.3. The total well depth was also recorded from each well to
the nearest 0.1 foot using a decontaminated steel tape. Water level and well depth measurements
were used to calculate the volume of water in each well and the volume of water necessary to purge
the well.

A minimum of three to five well volumes were purged from each well prior to sampling.
Measurements of pH, specific conductance, and temperature were taken after each well volume was
purged to ensure that the groundwater characteristics had stabilized before sampling. In addition,
turbidity was also measured during round two. These measurements were recorded in a field
logbook and are provided in Table 12-6. Purge water was contained and handled as described in
Section 12.7.

Round one groundwater samples were collected using decontaminated teflon bailers (i.e., bottom
loading bailer). A single teflon bailer was employed to both sample and purge groundwater from
each of the wells. The samples were introduced directly from the bailer into laboratory-prepared
sample containers and stored on ice. Sample bottles for VOC analysis were filled first, followed by
SVOCs, pesticides, PCBs, and TAL metals (total and dissolved). Volatile samples were collected
by slowly pouring water from the bailer into 40 ml vials to minimize volatilization. Samples
analyzed for dissolved metals were filtered in the field and sent in containers with nitric acid
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(HNO,) preservative. The dissolved groundwater samples were filtered through a disposable
0.45 micron membrane using a perstaltic pump.

Analytical results from the first round of sampling exhibited total metal concentrations frequently
in excess of state and federal groundwater standards. These elevated metal detections were
primarily due to an abundance of total suspended solids, or colloids, in samples collected during the
first round. Metals adhere to these colloids, thus yielding artifically high concentrations. The use
of a bailer during sample acquisition tends to increase the percentage of colloids. Through agitation,
colloids can move from the formation and through the sand pack into the well, and subsequently
impact the sample. As a result, data from the first round of sampling reflect the presence of colloids
rather than true groundwater conditions. The purpose of the second sampling round was to minimize
sample disturbance, thus reducing the occurrance of colloids. The second round of groundwater data
more accuaratly depicts actual groundwater conditions at Site 28.

During the round two sampling event, a low flow well purging and sampling technique was
employed. The sampling metodology was developed in response to conversations with USEPA
Region IV personnel in Athens, Georgia. A submersible pump (Redi-Flow 2), set two to three feet
into the static water column, was used to purge each of the wells. While purging groundwater from
each of the monitoring wells, a flow rate of less than one gpm was maintained. Samples coilected
for both organic and metal analyses were obtained directly from the pump discharge. The pump and
associated tubing were decontaminated with a Liquinox soap solution and then thoroughly rinsed
with deionized water (refer to Section 12.6 for decontamination procedures). Rinsate blanks were
collected from the pump to verify that proper decontamination procedures were implemented.

Preparation of groundwater samples incorporated procedures similar to those described for soil
samples. Sample information, including 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 the sample labels. Chain-of-custody documentation (provided in
Appendix C) accompanied the samples to the laboratory.

12.3.6 Analytical Program

Round one groundwater samples were analyzed from four existing shallow wells, six newly installed
shallow wells, three newly installed deep wells, and one temporary well. During the first
groundwater sampling round, representative samples were analyzed for the following: volatiles,
semivolatiles, and TAL metals (total and dissolved). During the second sampling round, all
groundwater samples were analyzed for TAL metals (total and dissolved), TSS, and TDS; moreover,
a limited number of samples were also analyzed for TCL pesticides. Table 12-7 provides a summary
of groundwater samples submitted for laboratory analysis. The groundwater samples were analyzed
using Contract Laboratory Program (CLP) protocols and Level IV data quality.

In addition to analyzing for the contaminants of concern, one groundwater sample from shallow well
28-GWO01 was submitted for analysis of water chemistry parameters. Water chemistry parameters
include: total dissolved solids, total suspended solids, fluoride, chloride, total kjeldahl nitrogen,
biological oxygen demand, chemical oxygen demand, and alkalinity.
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12.3.7 Quality Assurance and Quality Control

Field QA/QC samples were also submitted during the groundwater investigation. These samples
included trip blanks, equipment rinsates, and duplicates. Equipment rinsates were collected from
the sampling bailers and submersible pump prior to usage. Section 12.2.5 provides a summary of
QA/QC samples collected during the investigation. Table 12-8 summarizes the QA/QC sampling
program employed for the groundwater investigation conducted at Site 28.

12.3.8 Field Screening and Air Monitoring

Several air monitoring and field screening procedures were used during the groundwater sampling
activities for health and safety and initial contaminant monitoring. Air monitoring and field
screening procedures implemented at Site 28 included the screening of well heads, and the purged
groundwater with a PID for volatile organic vapors. Measurements obtained in the field were
recorded in a field logbook. Note, prior to daily monitoring, the field instruments were calibrated
and documentation was recorded in a field logbook and on calibration forms.

12.3.9 Well Abandonment

The objective of well abandonment activities at Site 28 was to remove an existing well, 28-GW01,
so that the borehole would not allow contaminants to migrate from the ground surface to the water
table or between aquifers. The well was abandoned because a petroleum product, possibly motor
oil, had been poured into the protective casing and well stick-up. The well casing, well screen, and
filter pack materials were removed and then the borehole was backfilled with mixture of Portland
cement and five percent bentonite according to USEPA Region IV procedures. Hollow stem augers
were employed to clean the borehole and remove filter pack materials. Backfill material was placed
into the borehole from the bottom to the top using the positive displacement method (i.e., tremie
method). The concrete pad and protective bollard posts were also removed. Finally, the ground
surface was graded and returned to near-original condition.

12.4  Surface Water and Sediment Investigation

An overview of the surface water and sediment investigation conducted at Site 28 is provided in this
section. Surface water and sediment samples were collected at Site 28 from March 21, through April
8, 1994, Additionally, prior to collecting the surface water samples, staff gauges (see Figure 12-5)
were installed in Orde Pond and Cogdels Creek to monitor surface water levels throughout the field
program. The following subsections describe the surface water and sediment sampling locations,
sampling procedures, analytical program, and quality assurance and quality control program for
Site 28.

12.4.1 Sampling Locations

A total of 14 surface water and 28 sediment samples were collected at Site 28. From each sampling
station one surface water and two sediment samples were collected. Two of the sampling stations
were located in Orde Pond, seven were located in Cogdels Creek, and five were located in the New
River. Figure 12-5 depicts the locations of the 14 surface water and sediment sampling locations.
Surface water samples were assigned the designation SW and SD was specified for identification
of sediment samples.
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12.4.2 Sampling Procedures

At each of the 14 surface water sampling stations, samples were collected by dipping containers
directly into the water surface. Samples analyzed for volatiles were obtained first. Additional
analytical fractions were collected immediately following the volatile fraction. Care was taken to
avoid excessive agitation that could result in loss of VOCs. Water quality readings were taken at
each sampling station (i.e., pH, specific conductance, and temperature). The water quality readings
compiled during the surface water and sediment investigation are presented in Table 12-9.

Sediment samples were collected below the aqueous layer by driving a sediment corer, equipped
with a disposable tube, into the sediments. The sediment was then extruded from the disposable
sampling tube and placed into the appropriate sample containers. Sampling containers were
provided by the laboratory and certified to be contaminant free. The volatile fraction was collected
first, followed by the remaining analytical parameters. Samples to be analyzed for TCL
semivolatile, pesticides, PCBs, and TAL metals were thoroughly homogenized before the sample
jars were filled. The first six inches of sediment at each station were submitted for analyses
separately from sediments collected at the 6~ to 12-inch depth. Surface water and sediment samples
were collected at downstream sampling locations first, then, at upstream stations. All sample
locations were marked by placing a pin flag or wooden stake at the nearest point along the bank.

12.4.3 Analytical Program

The analytical program at Site 28 was intended to accurately assess the nature and extent of
contamination in surface waters and sediments that may have resulted from past disposal practices.
As a result, the analytical program focused on suspected contaminants of concern and the overall
quality of surface water and sediment. Both surface water and sediment samples were analyzed for
full TCL organics and TAL inorganics. In addition, surface water samples were analyzed for water
hardness. A summary of the surface water and sediment analytical program is provided in
Table 12-10.

12.4.4 Quality Assurance and Quality Control

Field QA/QC samples were also collected during the surface water and sediment investigation at
Site 28, including duplicate samples, equipment rinsate samples, and trip blanks. Table 12-11
provides a summary of the QA/QC sampling program conducted during the surface water and
sediment investigation at Site 28. Section 12.2.5 lists the various QA/QC samples collected during
the sampling program at Site 28 and the frequency at which they were obtained.

12.5  Aquatic and Ecological Survey

An aquatic and ecological survey of Site 28 was conducted during the RI field investigations at OU.
No. 7, Site 28. The following subsections discuss the type of media sampled, sampling locations,
sampling procedures, and the analytical program applied to the survey.

12.5.1 Media Types

Biological samples collected at Site 28 consisted of fish and benthic macroinvertebrates. Crab
collection was proposed at Site 28, however, only one was captured during the sampling events and
was not sent to the laboratory for tissue analysis. The biological samples were collected to obtain
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population statistics of fish and benthic macroinvertebrates and to obtain fish tissue samples for
chemical analysis.

12.5.2 Sampling Locations

Fish and benthic macroinvertebrates were collected from Orde Pond, from three sampling stations
in Cogdels Creek, and from two sampling stations in the New River. Figure 12-6 depicts the
locations of the five sampling stations and Orde Pond. Fish and benthic sampling stations were
located at or in the immediate vicinity of surface water and sediment stations.

12.5.3 Sampling Procedures

A literature review was conducted to determine the fish species that may potentially be exposed to
contaminants. This review included the compilation of information from State and Federal natural
resources agencies. In addition, experience with sampling similar areas was employed to form a
database of expected species.

Originally, three species of fish were to be sampled for tissue analysis, with each species being a
representative of one of three trophic (feeding) groups. These groups included top carnivores (first
order predator), forage fish (second order predator), and bottom feeders (third order predator). In
addition, flesh from a minimum of ten adult individuals of preferably uniform size per specie, if
available, were to be composited and analyzed for whole body burden and fillet burden of chemicals.
The same species of fish were to be sampled from each station. A fish species was successfully
collected if the above requirements were satisfied. These requirements were identified by the
U.S. Fish and Wildlife Service as part of the Work Plan review.

Sampling variability may prevent the same species of fish from being sampled at each station. Two
possible scenarios that may contribute to sampling variability are: (1) the preferred species was not
captured, or (2) adequate numbers of uniform-size individuals were not captured. If the preferred
species was not successfully collected to satisfy the above requirements, an attempt was made to
collect a substitute species, exhibiting a similar trophic position in the estuarine ecosystem.

The collected fish species were identified, measured, and counted. The small fish (less than 20 mm)
were weighed in groups of 10 or 20 because of their low individual weight; the larger fish were
weighed individually. The proportion of individuals as hybrids and the proportion of individuals
with disease, tumors, fin damage, and skeletal anomalies was recorded at each station. Fish that
exhibited signs of decay prior to sample shipment (i.e., brown gills, bloating) were not retained for
tissue analysis, due to potential leaching of contaminants from the organs into the edible portions
of the fish.

Prior to initiating the sampling event at each station, the following information describing the site
was recorded in the field fog book:

. Average width, depth and velocity of the water body
° Description of substrate
] Description of "abiotic" characteristics of the reach such as pools, riffles, runs,

channel shape, degree of bank erosion, and shade/sun exposure
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L Description of "biotic" characteristics of the reach including aquatic and riparian
vegetation and wetlands

Water quality measurements were collected during the benthic macroinvertebrate sampling and
during collection of some of the fish samples. On-site water quality measurements at these stations
consisted of temperature, pH, specific conductance, salinity, and dissolved oxygen. Table 12-12
provides a summary of the water quality readings compiled during the aquatic and ecological survey.
The following subsections describe specific sampling procedures applied to each of the three
estuarine environments:

Orde Pond

Fish were collected in Orde Pond using a boat-mounted Smith-Root, Inc. electrofisher, powered by
a 5,000-watt portable generator. A DC current was applied to the water utilizing the boat as the
cathode and a hand-held electrode as the anode. The length of shocking time per subsection was
recorded as seconds-of-applied-current. Stunned fish were collected with one-inch mesh or smaller
dip nets handled by members of the field sampling team.

Cogdels Creek

Fish were collected in Cogdels Creek using gill nets and hoop nets. The gill nets were six feet across
by 50 feet long with a mesh size ranging from two to four inches and an approximate twine break
strength of 29 pounds. The nets were deployed approximately at the locations shown on Figure 12-6.
Weights were attached to the nets to secure them on the bottom of the stream and yellow buoys
marked with "Baker Environmental” were attached to the tops of the nets. The nets were deployed
in the morning or evening, and they were checked for fish within twelve hours after deployment.
Two separate attempts were made to collect fish in Cogdels Creek. However, due to the limited
number of fish that were collected during both attempts, fish samples from Cogdels Creek were not
submitted for laboratory analysis.

The hoop nets were three to four feet in diameter and fourteen to sixteen feet in length. Twenty-five
foot wings were attached to the nets to help direct fish into the net. The nets were deployed in the
middle of the channel with the wings stretched across the creek in a forty-five degree angle. The
end of the net and the wings were secured using 6.5 foot wooden posts. The nets were checked at
least once daily. Typically, fish survive when captured in these nets.

New River

Fish were collected in the New River over several days using gill nets and haul seine. Crab pots
were deployed to collect blue crabs. The gill nets were six feet across by 50 to 100 feet long with
a mesh size ranging from two to four inches and an approximate twine break strength of 29 pounds.
The nets were deployed at the locations shown on Figure 12-6. Weights were attached to the nets
to secure them on the bottom of the stream and yellow buoys marked with "Baker Environmental”
were attached to the tops of the nets. The nets were deployed in the morning or evening, and they
were checked for fish within twelve hours after deployment.
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Crab pots were used to sample for blue crabs at each of the New River stations. The crab pots were
baited with dead fish and were deployed with the pot resting on the sediment. The crab pots were
checked once or twice daily.

Benthic macroinvertebrates were collected from a boat using a standard ponar grab. The dimensions
of the ponar are 23 x 23 cm (9 x 9 in.) for a sampling area of 529 cm? or 0.0523 m* (81 in®). The
ponar was deployed from a boat, which was positioned in slightly different locations for each
replicate to prevent re-sampling the same area. After retrieving the ponar with a sediment sample,
it was opened into a clean tub and the sediments were removed with a Teflon spatula. The sediments
were transferred to a 0.5 mm sieve that was agitated (by hand) in water to remove the small
particles. The remaining contents in the sieve were transferred into 16-ounce plastic sample jars.
The jars were filled up to one-half full with sediments, and buffered formalin solution (10 percent
by weight) was added to the remainder of the jar to preserve the benthic macroinvertebrates
contained in the sediments. A 100 percent cotton paper label, marked in pencil with the sample
number, was placed inside the jar. The outside of the jar was labeled with the sample number using
a black permanent marker to identify the sample containers.

12.5.4 Analytical Program

The analytical program at Site 28 was intended to accurately represent the nature of contamination
in biotic organisms which may have resulted from past disposal practices at Site 28. The analytical
program focused on suspected contaminants of concern and specie diversity. Fish tissue samples
were analyzed for full TCL organics and TAL inorganics. A taxonomic identification of benthic
macroinvertebrates was also performed. The benthic samples were sent to RMC Environmental
Services in Spring City, Pennsylvania for identification.

12.6 Decontamination Procedures

Decontamination procedures performed in the field were initiated in accordance with USEPA
Region IV SOPs. Sampling and drilling equipment were divided into two decontamination groups,
heavy equipment and routine sample collection equipment. Heavy equipment included the drill rig,
hollow-stem augers, and drill and sampling rods. Routine sample collection equipment included
split spoons, stainless steel spoons and bowls, and Teflon bailers.

For heavy equipment, the following procedures were implemented:

° Removal of caked-on soil with brush
° Steam clean with high-pressure steam
L] Air dry

For routine sample collection equipment, the following procedures were implemented:

Clean with distilled water and laboratory detergent (Liquinox soap solution)
Rinse thoroughly with distilled water

Rinse twice with isopropol alcohol

Air dry

Wrap in aluminum foil, if appropriate
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Temporary decontamination pads, constructed of wood and plastic, were constructed to minimize
spillage onto the ground surface. Decontamination fluids generated during the field program were
containerized and handled according to the procedures outlined in Section 12.7.

12.7 Investigation Derived Waste (IDW) Handling

Field investigation activities at Site 28 resulted in the generation of various IDW. This IDW
included drilling mud, soil cuttings, well development and purge water, and solutions used to
decontaminate non-disposable sampling equipment. The general management techniques utilized
for the IDW were:

1. Collection and containerization of IDW material.
2. Temporary storage of IDW while awaiting confirmatory analytical data.
3. Final disposal of aqueous and solid IDW material.

The management of the IDW was performed in accordance with guidelines developed by the
USEPA Office of Emergency and Remedial Response, Hazardous Site Control Division.

Both non-contaminated and contaminated wastewater were sent off site to a licensed hazardous
waste disposal facility. The IDW soils were returned, based on confirmatory analytical data, to their
respective source areas. Appendix F provides information on the management and disposal of the
IDW.
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SOIL SAMPLING SUMMARY

TABLE 12-1

TEST BORINGS
SITE 28, HADNOT POINT BURN DUMP (WEST)
REMEDIAL INVESTIGATION, CT0O-0231
MCB, CAMP LEJEUNE, NORTH CAROLINA

Analytical Parameters

Sample Depth of Sampling - - -
Location Borehole Interval TCL TAL TPH TCL | TCL TCLP Engineering | Duplicate
(feet, bgs) (feet, bgs) Organics | Metals VvOC | SVOC Parameters®® | Sample
28-W-SB01 19 0-1.0 X X
7-9 X X
15-17 X X
28-W-SB02 17 0-1.0 X X
7-9 X X
13-15 X X
28-W-SB03 13 0-1.0 X X
5-7 X X
9-11 X X
28-W-SB04 15 0-1.0 X X X
5-7 X X
11-13 X X
28-W-SB0S 9 0-1.0 X X
7-9 X X X
28-W-SB06 15 0-1.0 X X X
11-13 X X X
28-W-SB0O7 17 0-1.0 X X
1-3 X X
11-13 X X
28-W-SB08 11 0-1.0 X X
3-5 X X
28-W-SB09 17 0-1.0 X X
13-15 X X
28-W-SB10 17 0-1.0 X X
5-7 X X
11-13 X X
28-W-SB11 11 0-1.0 X X
5-7 X X X
28-W-SB12 15 0-1.0 X X X
9-11 X X
28-W-SB13 17 0-1.0 X X
11-13 X X
28-W-SB14 9 0-1.0 X X
3-5
28-W-SB15 15 0-1.0 X X
9-11 X
28-W-SB16 13 0-1.0 X X
9-11 X




TABLE 12-1 (Continued)

SOIL SAMPLING SUMMARY
TEST BORINGS
SITE 28, HADNOT POINT BURN DUMP (WEST)

REMEDIAL INVESTIGATION, CTO-0231
MCB, CAMP LEJEUNE, NORTH CAROLINA

Analytical Parameters
Sample Depth of Sampling - . -
Location Borehole Interval TCI.: TAL TPH TCL | TCL TCLP Engineering | Duplicate
(Feet, bgs) (feet,bgs) | Organics | Metals vOC | SVOC Parameters” | Sample
28-W-SB17 13 0-1.0 X X
9-11 X
28-W-SB18 7 0-1.0 X X
1-3 X
28-W-SB19 9 0-1.0 X X
5-7 X
28-W-SB20 5 0-1.0 X X
1-3 X
28-W-SB39 18 No samples were retained for laboratory analysis
28-W-SB41 18 0-18/ X X
composite
28-W-SB43 24 No samples were retained for laboratory analysis
28-W-SB44 26 No samples were retained for laboratory analysis
28-W-SB45 22 No samples were retained for laboratory analysis
28-S-SB46 26 No samples were retained for laboratory analysis
28-W-SB47 24 No samples were retained for laboratory analysis
Notes: Engineering parameters include full TCLP, RCRA hazardous waste characteristics, grain size, and Atterberg

limits.

TCL Organics include volatiles, semivolatiles, pesticides, and PCBs.




TABLE 12-2

SOIL SAMPLING SUMMARY
TEST BORINGS
SITE 28, HADNOT POINT BURN DUMP (EAST)
REMEDIAL INVESTIGATION, CTO-0231
MCB, CAMP LEJEUNE, NORTH CAROLINA

Analytical Parameters
Sample Depthof | Sampling — :
Location Borehole Interval TCL‘ TAL TPH TCL TCL TCLP Engineering | Duplicate |-
(feet, bes) (feet, bgs) | Organics { Metals VOoC | SVOC Parameters® | Sample
28-E-SB21 7 0-1.0 X X
3-5 X X
28-E-SB22 7 0-1.0 X X
3-5 X X
28-E-SB23 9 0-1.0 X X X
5-7 X X
28-E-SB24 9 1-1.0 X X
5-7 X
28-E-SB2S 11 0-1.0 X X
5-7 X X
28-E-SB26 11 0-1.0 X X
5-7 X
28-E-SB27 11 0-1.0 X X
7-9 X
28-E-SB28 9 0-1.0 X X
5-7 X X
28-E-SB29 7 0-1.0 X X X
5-7 X
28-E-SB30 13 0-1.0 X X
5-7 X X
9-11 X X
28-E-SB31 9 0-1.0 X X
3-5 X X
28-E-SB32 15 0-1.0 X X
5-7 X
11-13 X
28-E-SB33 15 0-1.0 X X
57 X
11-13 X
28-E-SB34 17 0-1.0 X X
57 X
11-13 X
28-E-SB35 13 0-1.0 X X
9-11 X
28-E-SB36 i1 0-1.0 X X
7-9 X X




TABLE 12-2 (Continued)

SOIL SAMPLING SUMMARY
TEST BORINGS
SITE 28, HADNOT POINT BURN DUMP (EAST)
REMEDIAL INVESTIGATION, CTO-0231
MCB, CAMP LEJEUNE, NORTH CAROLINA

Analytical Parameters

Sample Depth of Sampling »
Location Borehole Interval TCL TAL TPH TCL | TCL TCLP Engineering | Duplicate |
(feet, bgs) (feet,bgs) | Organics | Metals vOC | SVOC Parameters® | Sample
28-BB-SB37?@ 9 0-1.0 X X
5-7 X X
28-BB-SB38? 11 0-1.0 X X
79 X X
28-E-SB40 16 No samples were retained for laboratory analysis
28-E-SB42 16 0-16/ X X X
composite

Notes: ¥  Engineering parameters include full TCLP, RCRA hazardous waste characteristics, grain size, and Atterberg

limits.

@ Background or control sample location.
TCL organics include volatiles, semivolatiles, pesticides, and PCBs.




TABLE 12-3

SOIL SAMPLING SUMMARY
MONITORING WELL TEST BORINGS
SITE 28, HADNOT POINT BURN DUMP

REMEDIAL INVESTIGATION, CT0-0231
MCB, CAMP LEJEUNE, NORTH CAROLINA

Analytical Parameters
Depth of | Sampling
Sample Location | Borehole | Interval TCL TAL | 1oy | TCL | TCL | o | Engineering | Duplicdte
(feet,bgs) | (feet,bgs) .| Organics { Metals vocC | svocC Parameters” Sample
28-GWO05 24 0-1.0 X X
7-9 X X
28-GW06 30 0-1.0 X X
79 X X
28-GWO7 18 0-1.0 X X
i-3 X X
28-GW08 24 0-1.0 X X
9-11 X X
28-GW01DW 134 0-1.0 X X
1-3 X X
28-GWO7DW 132 0-1.0 X X
1-3 X X
28-GW0O9DW® 126 1-3 X X
Notes: ¥ Engineering parameters include full TCLP, RCRA hazardous waste characteristics, grain size, and Atterberg
limits.

@  Background or control sample location.
TCL organics include volatiles, semivolatiles, pesticides, and PCBs.




TABLE 12-4

QUALITY ASSURANCE/QUALITY CONTROL SAMPLING PROGRAM
SOIL INVESTIGATION
SITE 28, HADNOT POINT BURN DUMP
REMEDIAL INVESTIGATION, CTO-0231
MCB, CAMP LEJEUNE, NORTH CAROLINA

QA/QC Sample® o??gﬁ::;gﬂ Nsuan;lb;re:f Analytical Parameters
Trip Blanks® - One per cooler 9 TCL Volatiles
Field Blanks® One per event - --
Equipment Rinsates® One per day 6 TCL Organics/TAL Metals
Field Duplicates® 10% of sample frequency 6 TCL Organics/TAL Metals
Notes: ' QA/QC sample types defined in Section 12.2.5 in text.

@)

@
“
©)

Trip blanks submitted with coolers which contained samples for volatile analysis. Samples analyzed
for TCL Volatiles only.

Field blank not collected during soil investigation.

Equipment rinsates collected from various sampling equipment (e.g., stainless steel spoons).

Field duplicate samples presented in Appendix F.




TABLE 12-5

SUMMARY OF WELL CONSTRUCTION DETAILS
SITE 28, HADNOT POINT BURN DUMP
REMEDIAL INVESTIGATION, CTO-0231
MCB, CAMP LEJEUNE, NORTH CAROLINA

Screen Sand Pack Bentonite
Top of PVC Ground Boring Interval Interval Interval
Casn'lg SUffaf?e Depth Well Depth Depth Depth Depth
Date Elevation Elevation (feet, below (feet, below (feet, below (feet, below (feet, below
Well No. Installed (feet, above msi)"’ | (feet, above msl) | ground surface) | ground surface) | ground surface) | ground surface) | ground surface)
28-GW01 4/20/94 7.34 4.8 17 17 2.5-16.2 1.5-17 0-1.5
28-GW05 4/7/94 15.47 156 24 24 9-23.4 7-24 5-7
28-GW06 4/7/94 19.98 17.2 30 30 15-29.3 10-30 8-10
28-GW07 4/8/94 6.62 3.8 18 18 2.5-17.5 0.5-18 0-0.5
28-GW08 4/9/94 14.16 11.6 24 24 7.9-22.7 6-24 4-6
28-GW01DW | 4/21-23/94 7.49 5.5 134 133 117-132 111-134 107-111
28-GWO7DW | 4/18, 4/20, 6.03 3.6 132 131 114-129 109-132 104-109
4/26/94
28-GWO09DW | 4/7-12/94 6.91 4.5 126 126 111-126 105-126 96-105
Notes: ) msl =mean sea level

Horizontal positions are referenced to N.C. State Plane Coordinate System (NAD 27) CF = 0.9999216 from USMC Monument Toney. '
Vertical datum NGVD 29.




TABLE 12-6

SUMMARY OF GROUNDWATER FIELD PARAMETERS
SITE 28, HADNOT POINT BURN DUMP
REMEDIAL INVESTIGATION, CTO-0231
MCB, CAMP LEJEUNE, NORTH CAROLINA

Well No. Field Parameters
Depth of | Purge
Date of Wel]l Volume | well Specific  |Temperature| pH® [ Turbidity®
Measurement (f)V (gals.) | Volume |Conductance at ) (8.U) (T.U)
. 25°C
(micromhos/cm)
28-GWO01 3 520 18.5 7.58 NA
4-25-94 2.22 4 550 18.5 7.45 NA
19.48 5 550 18.5 731 NA
11-14-94 2 710 19.5 7.56 25
1.95 3 700 20.1 7.41 8.5
4 700 19.4 7.63 4.6
28-GWO01DW . 2.5 4,200 19.5 8.49 NA
5-7-94 22 3 4,100 19 3.31 NA
1342 3.5 4,200 19 8.24 NA
11-14-94 2.75 4,000 19.4 7.93 30
214 3 4,000 19.5 7.94 17.0
3.5 4,000 19.4 7.94 3.8
28-GW02 3 880 20 7.14 NA
4-20-94 2.75 4 910 20 7.24 NA
2174 5 910 20 737 NA
11-15-94 1 900 21.5 7.38 7.5
29 2 910 21.4 7.35 4.1
3 998 21.5 7.3 2.5
28-GWO03 3 130 17.5 6.06 NA
4-21-94 2.79 4 120 17.5 5.85 NA
20.80 5 130 18 5.88 NA
11-16-94 9 100 19.5 5.84 34
2.94 10 100 19.6 5.83 24
11 100 19.5 5.87 19
28-GW04 3 280 20 7.14 NA
4-20-94 3.75 4 450 19 7.12 NA
2902 S 460 18.5 7.29 NA
11-15-94 1.5 400 20.3 6.96 5.3
39 2 400 20.1 6.91 3.0
3 400 20.0 6.82 23
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SUMMARY OF GROUNDWATER FIELD PARAMETERS
SITE 28, HADNOT POINT BURN DUMP

TABLE 12-6 (Continued)

REMEDIAL INVESTIGATION, CTO-0231
MCB, CAMP LEJEUNE, NORTH CAROLINA

Well No. Fieid Parameters
Depth of | Purge
Date of Well | Volume | well Specific  |Temperature] pH@® | Turbidity®
Measurement ei (gals.) | volume |Conductance at O (S.U) (T.U)
25°C
(micromhos/cm)
28-GW05 3 300 16.5 5.42 NA
4-23-94 1.96 4 290 16.5 5.65 NA
23.90 5 260 16.5 528 NA
11-15-94 9 200 212 5.66 36
2.03 10 200 212 5.67 34
11 200 21.1 5.68 34
28-GW06 . 3 130 19.5 4.95 NA
4-21-94 2.16 4 120 20 4.97 NA
31.92 5 120 20.5 5.04 NA
11-15-94 6 90 20.1 4.8 7.7
1.97 7 90 20.1 4.77 16
8 85 20.1 4.73 10
28-GW07 3 2,500 16.5 6.82 NA
4-22-94 2.31 4 2,500 17 6.82 NA
1925 5 2,500 17.5 6.65 NA
11-17-94 7 1,410 19 6.45 3.0
2.5 3 1,410 19 6.38 5.6
9 1,400 19.1 6.35 7.5
28-GW07DW 2 300 20 10.99 NA
5-6-94 90 3 180 20 10.43 NA
129 4 170 19.7 9.95 NA
11-17-94 2.5 215 19.4 5.05 0.46
214 3.0 211 19.8 10.05 0.39
35 217 19.8 9.92 0.32
28-GWO08 4 2,000 19.5 7.17 NA
4-21-94 2.07 5 2,000 19.5 6.74 NA
26.00 6 1,900 20 712 NA
11-15-94 7 1,890 20.6 7.60 18
1.66 8 2,000 20.5 7.59 16
9 2,000 20.3 7.62 13




TABLE 12-6 (Continued)

SUMMARY OF GROUNDWATER FIELD PARAMETERS
SITE 28, HADNOT POINT BURN DUMP
REMEDIAL INVESTIGATION, CTO-0231
MCB, CAMP LEJEUNE, NORTH CAROLINA

Well No. Field Parameters
Depth of | Purge
Date of Well | Volume [ wejl Specific | Temperature| pH® [ Turbidity
Measurement () (gals.) | Volume |Conductance at (°O (8.U.) (T.U.)
25°C
(micromhos/cm)
28-GW09DW 3 290 21 7.83 NA
4-25-94 20.9 4 280 22 177 NA
1277 5 280 22 774 NA
11-15-94 2.5 260 19.9 7.33 12.0
20.5 3.0 253 20.2 7.41 13.0
35 269 20.0 726 72
28-GW13 3 1,400 19.5 6.59 NA
4-21-94 1.5 2 1,400 19.5 6.25 NA
1464 5 1,400 19.5 6.60 NA
11-15-94 3 1,300 239 6.45 19
1.44 4 1,290 24.4 6.66 26
5 1,250 243 6.53 25
28-TGWPA® 1 600 20 6.8 NA
4-20-94 22.56 4.5 2 570 20 5.8 NA
3 860 20 6.1 NA

Notes: NA - Not Available
M Well depth taken from below ground surface (bgs)
@  §.U. - Standard Units
®  Round one samples collected only
@ T.U. - Turbidity Units



TABLE 12-7

GROUNDWATER SAMPLING SUMMARY
SITE 28, HADNOT POINT BURN DUMP
REMEDIAL INVESTIGATION, CTO-0231
MCB, CAMP LEJEUNE, NORTH CAROLINA

Analytical Parameters
Dissolved Water
Sample TCL TCL TAL TAL Chemistry | Duplicate
Location Organics | Pesticides Metals Metals | Parameters'® | Sample
28-GW01 X . Xe Xe Xe
28-GW01DW X Xe Xe ®
28-GW02 X L] Xe Xe L
28-GW03 X Xe Xe ]
28-GW04 X Xe Xe .
28-GW05 X Xe Xe °
28-GW06 X Xe Xe ]
28-GW07 X Xe Xe L X
28-GW07DW X Xe Xe °
28-GW08 X L] Xe Xe ™
28-GW09DW® X Xe Xe °
28-GW13® X . Xe Xe °
28-TGWPA® X X X

Notes: O  Water chemistry parameters include alkalinity, biological oxygen demand, chemical
oxygen demand, chloride, fluoride, total dissolved solids (TDS), total suspended solids
(TSS), and total Kjeldahl nitrogen. For round two, water chemistry parameters only
included TSS and TDS.
@ Upgradient sample location.
®  Round two samples were not collected.

X - Indicates round one analyses
® - Indicates round two analyses




TABLE 12-8

QUALITY ASSURANCE/QUALITY CONTROL SAMPLING PROGRAM

GROUNDWATER INVESTIGATION

SITE 28, HADNOT POINT BURN DUMP
REMEDIAL INVESTIGATION, CTO-0231

MCB, CAMP LEJEUNE, NORTH CAROLINA

Frequency Number of
QA/QC Sample® of Collection Samples Analytical Parameters
Trip Blanks® One per cooler 7 TCL Volatiles
Field Blanks® One per event 1 TCL Organics/TAL Metals
Equipment Rinsates® One per day 3 TCL Organics/TAL Metals
Field Duplicates® 10% of sample frequency 3 TCL Organics/TAL Metals
Notes: ©® QA/QC sample types defined in Section 12.2.5 in text. Includesboth round one and two
samples.
@ Trip blanks submitted with coolers which contained samples for volatile analysis. Samples
analyzed for TCL Volatiles only.
® Field blank collected was from a water source used for decontamination.
@ Equipment rinsates collected from various sampling equipment (e.g., bailer and pump).
® Field duplicate samples presented in Appendix F.




TABLE 12-9

SUMMARY OF SURFACE WATER FIELD QUALITY PARAMETERS
SITE 28, HADNOT POINT BURN DUMP
REMEDIAL INVESTIGATION, CTO-0231
MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample Salinity Conductivity DO pH Temperature
Sample Identification | Location (ppY) (micromhos/cm) (mg/L) (8.U.) °C)
28-OP-SW/SD01 Surface 0 70 9.0 6.94 194
Bottom 0 70 9.0 7.03 19.4
28-OP-SW/SD02 Surface 0 72 9.0 6.79 20
Bottom 0 88 9.0 6.83 19.5
28-CC-SW/SD01 Surface 0.25 600 6.0 8.73 20
28-CC-SW/SD02 Surface 1 1,400 7.74 6.43 22
Bottom 9 7,500 7.74 6.47 22
28-CC-SW/SD03 Surface 6.82 350 83 6.82 17
Bottom 6.79 9,500 83 6.79 16
28-CC-SW/SD04 Surface 6.9 8,800 9.9 7.01 202
28-CC-SW/SD05 Surface 0 272 5.6 6.67 17.5
28-CC-SW/SD06 Surface 0.25 500 4.75 6.9 19.5
28-CC-SW/SD07 Surface 0 335 4.4 6.73 17.5
28-NR-SW/SD02 Surface 15.5 18,000 10.5 6.94 22.5
28-NR-SW/SD03 Surface 15 12,000 11.0 7.95 20:0
28-NR-SW/SD04 Surface 0.25 400 7.4 9.23 19.0
28-NR-SW/SD05 Surface 3.5 3,800 10 9.76 19.0

Notes:

DO = Dissolved Oxygen level
ppt = parts per thousand
mg/L = milligrams per liter
S.U. = Standard Units

Sample Location = Water surface or water bottom




TABLE 12-10

SURFACE WATER AND SEDIMENT SAMPLING SUMMARY

SITE 28, HADNOT POINT BURN DUMP
REMEDIAL INVESTIGATION, CTO-0231

MCB, CAMP LEJEUNE, NORTH CAROLINA

Sample

Analytical Parameters

Sample Sample TCL TCL TCL TAL Water Duplicate
Location Matrix Depth® | Organics | VOC SVOC | Metals | Hardness | Sample
28-OP-SW/SD01 SW NA X X X X
SD 0-6" X X
SD 6-12" X X
28-OP-SW/SD02 SW NA X X X
SD 0-6" X X
SD 6-12" X X
28-CC-SW/SD01 SwW NA X X X
SD 0-6" X X
SD 6-12" X X
28-CC-SW/SD02 SW NA X X X
SD 0-6" X X
SD 6-12" X X
28-CC-SW/SD03 SW NA X X X
’ SD 0-6" X X
SD 6-12" X X
28-CC-SW/SD04 SW NA X X X
SD 0-6" X X
SD 6-12" X X
28-CC-SW/SD05 SW NA X X X
SD 0-6" X X
SD 6-12" X X
28-CC-SW/SD06 SW NA X X X
SD 0-6" X X
SD 6-12" X X
28-CC-SW/SD07 SW NA X X X
SD 0-6" X X
SD 6-12" X X
28-NR-SW/SD01 SwW NA X X X
SD 0-6" X X
SD 6-12" X X
28-NR-SW/SDG2 SW NA X X X
SD 0-6" X X
SD 6-12" X X




TABLE 12-10 (Continued)

SURFACE WATER AND SEDIMENT SAMPLING SUMMARY
SITE 28, HADNOT POINT BURN DUMP
REMEDIAL INVESTIGATION, CTO-0231
MCB, CAMP LEJEUNE, NORTH CAROLINA

Analytical Parameters
Sample Sample Sample TCL TCL TCL TAL Water Duplicate
Location Matrix Depth® | Organics | VOC SVOC | Metals | Hardness | Sample
28-NR-SW/SD03 SwW NA X X X
SD 0-6" X X
sSD 6-12" X X
28-NR-SW/SD04 Sw NA X X X
SD 0-6" X X
SD 6-12" X X
28-NR-SW/SD05 SW NA X X X
SD 0-6" X X
SD 6-12" X X

Notes: ) NA - Not applicable for surface water samples.
SW - Surface Water
SD - Sediment
TCL organics include volatiles, semivolatiles, pesticides, and PCBs.



TABLE 12-11

QUALITY ASSURANCE/QUALITY CONTROL SAMPLING PROGRAM
SURFACE WATER AND SEDIMENT INVESTIGATION
SITE 28, HADNOT POINT BURN DUMP
REMEDIAL INVESTIGATION, CTO-0231
MCB, CAMP LEJEUNE, NORTH CAROLINA

Frequency Number of .
)
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