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LEAKING UNDERGROUND STORAGE TANK
ADDENDUM SITE ASSESSMENT REPORT
USTs 1786-1 AND 1786-2

EXE R

A previous Comprehensive Site Assessment (CSA) was conducted by Richard Catlin &
Associates, Inc. (RC&A) in May 1995 for the former underground storage tanks (USTs)
1786-1 and 1786-2. The environmental investigation identified vadose and surficial
aquifer contamination in excess of established State action levels. The downgradient
plume was not fully delineated because data from the RC&A May 1995 investigation
suggested that an additional source in the vicinity of Building 1777 and Hydropunch
HP-4 may be contributing to the dissolved contaminant plume.

As part of this addendum investigation, RC&A advanced eight soil borings, eight
Hydropunches, and installed eight Type II monitoring wells, and two Type I
monitoring wells to determine site geology and the extent of impact to subsurface soils
and ground water. Depth to ground water beneath the site was found to range between
approximately six to 19 feet. Ground water flow direction at the site was found to
generally flow towards the northeast. The ground water velocity in the area of former
USTs 1786-1 and 1786-2 was estimated at 5.68 feet per day. In the area of UST
1777/3410 the velocity was estimated at 2.31 feet per day. Geology beneath the site
consists of fine to medium grained sands, clay, clayey sand, silt-clay mixtures, and shell
hash. No confining unit was identified.

Vadose zone contamination, free product, and dissolved petroleum hydrocarbon
compounds were identified at the project area. The data suggests that the contaminant
plumes are associated with two sources in the area. The first source is the former USTs
1786-1 and 1786-2 basin, the other is an active heating oil UST (UST 1777/3410). The
contaminant plumes have been delineated horizontally. The vertical extent of dissolved
contamination has been delineated and is estimated to be less than 50 feet deep.

Corrective action strategies are proposed in accordance with the North Carolina
Administrative Code Title 15A, Subchapter 2L, Section .0106 (k) for "hot spot" ground
water remediation to alternative standards with natural attenuation of plume periphery.
The proposed strategy also includes free product recovery and vadose zone soil
remediation in the source areas. Appropriate pilot testing should be conducted and a
Corrective Action Plan (CAP) prepared.
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STATEMENT OF PROFESSIONAL CONDUCT

I, Teresa M. Piver, a Professional Geologist in the State of North Carolina, confirm that
this report and its contents have been prepared in accordance with the approved
Workplan dated March 22, 1995, Delivery Order No. 0103, and with the standards of
best professional practice.
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- Teresa M. Piver
Professional Geologist
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LEAKING UNDERGROUND STORAGE TANK
ADDENDUM SITE ASSESSMENT REPORT

USTs 1786-1 and 1786-2

MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA

OCTOBER 5, 1995

1.0 INTRODUCTION

1.1

1.2

Purpose of the Investigation
(Refer to Figure 1.1)

On May 26, 1995, the Commander of the Atlantic Division Naval Facilities
Engineering Command (LANTDIV) in Norfolk, Virginia, contracted with
Richard Catlin & Associates, Inc., by providing Delivery Order No. 0103
to perform an Addendum Leaking Underground Storage Tank
Comprehensive Site Assessment (CSA) for USTs 1786-1 and 1786-2, located
at Building 1786 of the Marine Corps Air Station (MCAS), Cherry Point,
North Carolina (Figure 1.1). The purpose of the investigation was to
provide additional assessment to further delineate the magnitude and
extent of possible free product accumulation and soil and ground water
contamination; and to assess potential exposure to subsurface
contaminants resulting from the release of petroleum fuels; and the
preparation of an addendum assessment report. The objective of the
additional investigation was to provide sufficient data to meet the
requirements of Section 280.65 of 40 CFR Part 280, Federal Technical
Standards for Underground Storage Tanks (USTs) and Section .0706 of the
North Carolina Administrative Code Title 15A, Chapter 2, Subchapter 2N
(NCAC T15A:02N), North Carolina Criteria and Standards Applicable to
Underground Storage Tanks. This report is designed to include
information requested by the North Carolina Department of Environment,
Health and Natural Resources in accordance with the document entitled
Groundwater Section Guidelines For The Investigation and Remediation of Soils
and Groundwater dated March 1993 (Revised June 1993).

Scope of Work

The additional site investigation involved the advancement of eight soil
borings, eight Hydropunch penetrometers (Hydropunches), and the
installation of eight Type II and two Type IIl ground water monitoring
wells. Representative soil samples were collected from the soil borings
and monitoring well boreholes for identification and classification.
Ground water samples were collected from the Hydropunches and
monitoring wells for laboratory analysis. All samples collected (soil and
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water) were submitted to the off site laboratory for analysis. The collected
data was used to delineate the horizontal and vertical extents of soil and
ground water petroleum hydrocarbon contamination and to identify
potential receptors that could be affected by the release. A summary of
findings from previous investigations, the specific methods employed
during the performance of the project activities and the results,
recommendations, and corrective action plans are described within the
appropriate sections of this report.

1.3 Area of Investigation
(Refer to Figure 1.1)

The site is located in the northern portion of the MCAS in Cherry Point,
North Carolina, approximately 1,400 feet northwest of Still Gut and 1,400
feet southwest of Reeds Gut (see Figure 1.1). The subject site is located at
Building 1786, a combat equipment maintenance shop on Range Road.
The former USTs were located approximately 50 feet south of Building
1786.

2.0  SITE HISTORY AND SOURCE CHARACTERIZATION

2.1 Contaminant Source Inventory
(Refer to Table 2.1 and Figure 2.1)

Site reconnaissance and research of previous investigations revealed at
least 12 potential sources for subsurface impact in the area. Additional
sources may exist in the area that are not identified here. Potential sources
(PS) are listed in Table 2.1 and are illustrated in Figure 2.1. All potential
source locations are approximate.

Potential sources for the Building 1786 area are:

PS #1 - The former basin of USTs 1786-1 and 1786-2. This site is
located to the southeast of Building 1786 on Range Road.

PS #2 - A fuel dispensing island and its associated fuel lines,
located approximately 50 feet southeast of Building 1786.

PS #3 - A vehicle wash area and oil/water separator located
adjacent to Building 3265.

Department of Defense; 5030AM02.CSA Richard Catlin & Associates, Inc.
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PS #4- Building 1789 is a hazardous waste storage area located
approximately 120 feet northeast of Building 1786.

PS #5 - Two 3,000 gallon capacity aboveground storage tanks
(ASTs), containing gasoline and diesel fuel. These tanks
were installed August 1994 and are located northeast of the
fuel dispenser island.

PS #6 - Two heating oil ASTs located to the south of the former
UST basin. This site lies between a newly built warehouse
and Building 1787.

PS #7 - A grease rack located directly beside Building 1786 to the
southeast.
PS #8 - A former tank basin located southwest of Building 1787.

The UST was removed February 22, 1992 and replaced with
the current AST. In July 1994, 359.75 tons of TPH
contaminated soil was removed from the site. The
NCDEHNR granted closure of this UST incident on
February 15, 1995.

PS #9 - A 550 gallon capacity heating oil UST, 1786/3414 located
adjacent to the northern corner of Building 1786. This tank
was installed in 1966.

PS #10 - A 2,000 gallon capacity heating oil UST, 1777/3410 located
to the east of the former UST basin beside Building 1777.
This tank was installed in 1966.

PS #11 - Two 280 gallon capacity ASTs are located adjacent to
Building 1646, which is located due south across the softball
field from Building 1786.

PS#12 - An oil/water separator that collects runoff from the
HAZMAT storage area. This oil/water separator drains
into a ditch located approximately 20 feet to the southeast.

2.2 Previous Investigations

Past documents revealed that UST 1786-1, a 2,500 gallon gasoline tank
located to the south of Building 1786, failed a tank tightness test
performed by Geophex, Ltd.  Therefore, American Testing and
Engineering Corporation (ATEC) Associates, Inc., conducted a UST Site
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Check on 1786-1 in April 1992 to investigate the possible release of
gasoline into site soils and ground water.

As a part of the ATEC investigation, three monitoring wells (54GW15,
54GW16, and 54GW17) were installed. Four soil samples were collected
and analyzed for total petroleum hydrocarbons (TPH) per California
Method 8015. Four ground water samples were also collected and
analyzed for purgeable aromatic hydrocarbons per EPA Method 602 and
TPH per EPA Method 8015. The TPH soil analysis revealed a
noncompliant concentration of 22 parts per million (ppm) from soil sample
54GW17. The analysis of ground water samples did not indicate the
presence of contaminants. In addition, free phase product was not
detected in the monitoring wells.

Subsequently, Clean East Environmental Services (CEES), under the
direction of Agra Environmental, removed USTs 1786-1 and 1786-2, and
monitoring well 54GW16 because of its location within the UST excavation
area, on August 1, 1994. During the UST abandonment, suction lines from
both tanks were noted as being loosely connected, and the surrounding
soils were observed to be saturated with petroleum.

Seven soil samples collected from around the USTs, suction lines, and
stockpile were analyzed for TPH 5030/3550 (gasoline/diesel) and Toxicity
Characteristic Leaching Procedure (TCLP) for lead. TPH-gasoline results
ranged from below detection limits (BDL) to 73.1 parts per million (ppm).
The TPH-diesel results ranged form BDL to 923 ppm. The highest TPH
concentrations displayed were in soil samples collected from around the
suction lines. TCLP-lead analysis revealed concentrations of less than
0.010 ppm to 0.109 ppm.

CEES removed and disposed 188.23 tons of contaminated soil, which was
treated via thermal stripping at Chance Construction Company in Clarks,
North Carolina. The tank removal site was subsequently backfilled with
clean fill, compacted, and restored to original grade.

On October 26, 1994, Law Engineering and Environmental Services, (Law)
conducted the first quarter of the Quarterly Ground Water Sampling
Program for the former USTs, 1786-1 and 1786-2. Law measured the
depth to ground water and collected two ground water samples from
monitoring wells 54GW15 and 54GW17. Samples were analyzed for
purgeable aromatic hydrocarbons per EPA Method 602 and polynuclear
aromatic hydrocarbons per EPA Method 610.

Monitoring well 54GW17 revealed noncompliant EPA 602 concentrations
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for benzene at 37 parts per billion (ppb) and ethylbenzene at 37 ppb. EPA
Method 610 revealed noncompliant concentrations in sample 54GW17 for
1-methylnaphthalene at 6.0 ppb and 2-methylnaphthalene at 6.9 ppb.
Contaminants were not detected in ground water sample 54GW15 or trip
blanks.

Richard Catlin & Associates, Inc. performed an environmental
investigation in May of 1995. Results of the investigation were provided
in a final CSA report dated August 21, 1995. The investigation identified
vadose zone and surficial aquifer contamination in excess of established
State action levels. An isolated area of soil contamination was defined in
the vicinity of the fuel dispensing island. Dissolved petroleum
hydrocarbon compounds were identified in concentrations above the
established State standards. Purgeable aromatics, purgeable halocarbons,
and polynuclear aromatic hydrocarbon compounds were detected within
the immediate vicinity of the former UST basin. The area of highest
purgeable aromatic constituents was in the vicinity of the former USTs.
The downgradient extent of dissolved petroleum hydrocarbon
contamination was not fully delineated. Data from the RC&A May 1995
investigation suggested that an additional source may be contributing to
the dissolved contaminant plume in the vicinity of Hydropunch HP-4 and
Building 1777. The vertical extent of dissolved petroleum hydrocarbon
contamination was found to be less than 50 feet deep. A concentration of
6.3 ppb of chloroform was identified in well 54GW24. Chloroform is a
common chemical found in municipal public water supplies. The
presence of this chemical does not appear to be petroleum-related and
may be related to the sampling/analytical processes.

3.0 SUBSURFACE CONTAMINATION INVESTIGATION

3.1

Soil Boring Installation
(Refer to Figure 3.1 and Appendix A)

To further characterize the site geology and assess the extent of possible
soil contamination, information from the eight shallow soil borings (SB-1
through SB-8), eight Type II monitoring well boreholes (54GW26 through
54GW33), and two Type III monitoring well boreholes (54GW34 and
54GW35) were utilized. Drilling was accomplished using hollow stem
auger drilling technique for the shallow borings/wells and the wash-
rotary drilling method for deeper borings/wells (greater than 20 feet in
depth).
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Soil samples were collected from each of the boreholes for field
classification, headspace screening (see Appendix A) and laboratory
analysis. Generally soil samples were retrieved by a split-spoon sampling
device at selected intervals to boring termination. Type III monitoring
well boreholes were continuously sampled to boring termination. Refer
to Figure 3.1 for boring/well locations. Borings, monitoring wells, and
Hydropunches from the previous RC&A investigation are also depicted
on Figure 3.1.

3.2 Soil Contamination
3.2.1 Field Screening and Soil Sample Collection

Field screening was conducted during drilling of the soil borings
and monitoring well boreholes to determine if organic vapors were
present in the unsaturated zone and to identify areas of suspected
near-surface releases.

Each split-spoon sample was divided, and placed in two pre-
labelled, air tight, plastic bags. One sample bag was immediately
placed on ice pending selection of the appropriate laboratory
sample depth. The second sample bag was left undisturbed for
several minutes to allow the organic vapors to reach equilibrium.
The gas contained in the headspace of the bag was tested with an
Organic Vapor Analyzer (OVA) flame-ionization detector. The first
laboratory sample for each borehole was taken from a depth of two
to four feet. The second sample from the Type II boreholes was
collected from the five to seven foot or the ten to 12 foot split-
spoon interval. The second soil sample from the Type Il boreholes
was taken at a depth of approximately 40 feet. All of the soil
samples for this investigation were sent to the off-site laboratory.

All soil samples collected for laboratory analyses were immediately
placed on ice. Soil was collected and placed into containers in
accordance with the type of analyses scheduled for this sample as
follows:

TPH - EPA Glass Separate Jar/8 oz. 1 <4° C

5030/3550
Department of Defense; 5030AMU02.CSA Richard Catlin & Associates, Inc.
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3.3 Results of Soil Analyses
(Refer to Table 3.1, Table 3.2, and Appendix F)

3.3.1 Field Screening

Results of the field screening using the OVA are provided in Table
3.1. Organic vapor recordings ranged from zero to greater than
1,000 ppm.

3.3.2 Laboratory Analyses
The following soil analysis was performed:
o 43 TPH-Gasoline/Diesel - EPA Methods 5030/3550

As specified, two TPH samples were collected from each borehole
drilled on site. The first TPH sample collected from each soil
boring, Type II, and Type III boreholes was obtained from the
upper five feet of the vadose zone. The second TPH soil sample
from the Type II boreholes and soil borings was collected from
within five feet of the water table. The second sample from each
Type II borehole was collected from approximately 40 feet deep.
Table 3.1 denotes the soil samples collected for the TPH analysis
and the sample depth for each borehole.

In addition, one composite sample, SC-1, was also collected for
waste soil characterization.

3.3.3 Results of Soil Sampling
(Refer to Table 3.2, Figure 3.2, and Appendix F)

The NCDEHNR has established action levels for petroleum
hydrocarbons in soils. The current action levels are: 10 ppm for
TPH-gasoline and 40 ppm for diesel/kerosene. Concentrations of
TPH-gasoline were previously detected from samples SB-1 (298
ppm), SB-2 (7.2 ppm) and SB-4 (1.5 ppm). Sample SB-1 was
collected from the five to seven feet sampling interval, and SB-2
and SB-4 were collected at a depth of two to four feet. TPH-diesel
concentrations were detected from samples SB-6 (773 ppm), SB-7
(141 ppm), 54GW27 (204 ppm), 54GW28 (2,223 ppm), and
54GW34 (710 ppm). Samples SB-6, SB-7, 54GW28, and 54GW34
were collected from a depth of five to seven feet. Sample 54GW27
was retrieved from the ten to 12 foot interval. Sample SB-1 (298
ppm) exceeded the NCDEHNR action level for TPH-gasoline.
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Samples SB-7 (773 ppm), 54GW28 (2,223 ppm), and 54GW34 (710
ppm) exceeded the NCDEHNR TPH-diesel action level of 40 ppm.
Table 3.2 summarizes the laboratory results from samples SB-5
through SB-12, 54GW25 through 54GW34 and compares to the
NCDEHNR action levels.

Figure 3.2 illustrates the estimated extent of TPH vadose soil
contamination above NCDEHNR action levels. As depicted, two
areas of soil contamination are present in the project area. An area
of soil contamination (TPH-gasoline) was identified in the
immediate vicinity of the former USTs 1786-1 and 1786-2 basin.
Another area of soil contamination (TPH-diesel) is located in the
vicinity of UST 1777.

Sample SC-1 collected for characterization of waste soil generated
during the course of the July 1995 investigation, revealed no
detectable concentrations for TPH-gasoline or diesel.

Laboratory reports for samples SB-5 through SB-12, and 54GW26
through 54GW35 are provided in Appendix F. Laboratory results
for samples SB-1 through SB-4, and 54GW18 through 54GW25 may
be found in the RC&A final CSA report dated August 21, 1995.

40 GROUND WATER CONTAMINATION INVESTIGATION

4.1

Hydropunch Investigation
(Refer to Table 4.1, Figures 3.1 and 4.3, and Appendix F)

Eight Hydropunch penetrometers (HP-1 through HP-8) were installed in
conjunction with the monitoring wells to provide additional information
of the spatial extent of the dissolved and free-phase plumes. The locations
of these sampling points were selected based on known/suspected
contaminant source locations and previous subsurface investigative results.
Refer to Figure 3.1 for Hydropunch locations.

The Hydropunch penetrometer was advanced by a trailer-mounted drill
rig. Depending upon the subsurface conditions at each sample location,
the penetrometer was advanced by hammer blows or by a hydraulic press.
If fill material, hard/dense soils, or a deep ground water table (greater
than ten feet deep) was encountered, a shallow pilot boring was advanced
until a more suitable sampling interval was encountered to avoid damage
to the probe.
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Collection of the ground water samples was accomplished by driving the
Hydropunch into the water-bearing zone and pulling back on the body of
the tool to allow ground water to enter into the screened portion of the
sample chamber. Samples were then retrieved utilizing a small diameter,
decontaminated, transparent Teflon bailer. Hydropunch samples were
collected from the following approximate depths:

HP-5 10 - 12 feet
HP-6 10 - 12.5 feet
HP-7,-8 10 - 13 feet
HP-9, -10 9 - 12 feet
HP-11 6 - 9 feet
HP-12 7 - 10 feet

Each ground water sample collected from the Hydropunch locations was
analyzed for purgeable aromatics per EPA Method 602, purgeable
halocarbons per EPA Method 601, and polynuclear aromatic hydrocarbons
(PAH) per EPA Method 610.

Results of the purgeable aromatic analysis identified detectable chemical
concentrations in the Hydropunch samples (HP-4 through HP-12).
Purgeable aromatic concentrations above the NCDEHNR ground water
quality standard were identified from Hydropunch samples HP-4, HP-5,
HP-6, HP-7, HP-11, and HP-12. Benzene was revealed at concentrations
above the NCDEHNR standard from samples HP-5 (375 ppb), HP-6 (6.2
ppb), HP-7 (71 ppb), HP-11 (1.8 ppb), and HP-12 (8.7 ppb). Ethylbenzene
was identified at a concentration of 69.2 ppb from sample HP-7, and 97
ppb from sample HP-4. Table 4.1A summarizes the laboratory results for
samples HP-5 through HP-12 and compares to the State ground water
standard. Data for samples HP-1 through HP-4 can be found in the final
CSA report dated August 21, 1995.

Analysis for purgeable halocarbon compounds revealed 1,2-dichloroethane
and 1,4-dichlorobenzene in samples HP-5 (16.9 ppb) and HP-11 (40.1 ppb),
respectively. No other purgeable halocarbon compounds were identified.
Table 4.1B summarizes the laboratory data for samples HP-5 through HP-
12 and compares to the North Carolina water quality standard. Data for
samples HP-1 through HP-4 are provided in the final CSA report dated
August 21, 1995. '

Concentrations of PAH constituents were detected in samples HP-4, HP-6,
HP-7, HP-8, and HP-12. * Sample HP-4 contained concentrations of
naphthalene (158 ppb), acenaphthylene (38.8 ppb), and acenaphthene (11.6
ppb). Concentrations of naphthalene and fluorene were identified in HP-6
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(2.8 ppb and 2.2 ppb), HP-7 (35 ppb and 8.3 ppb), HP-8 (49.9 ppb and 1.4
ppb), and HP-12 (79.8 ppb and 2.9 ppb). Hydropunch samples HP-8 and
HP-12 revealed acenaphthylene concentrations of 1.4 ppb and 2.9 ppb,
respectively. Sample HP-8 also displayed 1.0 ppb of acenaphthene. A
phenanthrene concentration of 4.6 ppb was identified in sample HP-7. No
detectable PAH concentrations were found in samples HP-5 and HP-9
through HP-11. Table 4.1C summarizes the laboratory data for samples
HP-5 through HP-8.

Figure 4.3 depicts the chemical data from all Hydropunch (HP-1 through
HP-12) ground water samples. Laboratory results from samples HP-5
through HP-12 are provided in Appendix F. Laboratory results for
samples HP-1 through HP-4 are found in the RC&A final CSA report dated
August 21, 1995.

4.2  Monitoring Well Installation
(Refer to Figure 3.1, Table 4.2, and Appendix B)

Eight Type II monitoring wells (54GW26 through 54GW33), and two Type
III monitoring wells (54GW34 and 54GW35) were installed to further
determine the areal and vertical extents of petroleum hydrocarbon
contamination at the subject site. Refer to Figure 3.1 for monitoring well
locations. All wells were installed by a qualified driller registered in the
State of North Carolina. Well installation was supervised by an
experienced geologist or engineer specializing in subsurface investigations.
The wells were constructed in accordance with North Carolina Well
Construction Standards (NCAC T15:02C). Well construction records and
as-built well details are provided in Appendix B.

Well development was performed no sooner than 24 hours after the
grouting was completed. Development of the wells was accomplished by
either continuous low yield pumping or bailing. As the wells were
developed, ground water turbidity was visually monitored and recorded
(see Table 4.2). Well development continued until turbidity stabilized.
Water generated during the well development was containerized in
Department of Transportation (DOT) approved drums. All fluids
generated during well development were disposed of at a permitted, off-
site facility.

An average of six gallons was removed from the Type II wells during
development, and an average of 15 gallons was removed from the Type II
wells. All fluids generated during development and sampling activities
were composited and a sample was collected for waste characterization
purposes. A composite sample labeled Waste Water was analyzed for
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purgeable aromatics per EPA Method 602, purgeable halocarbons per EPA
Method 601, and polynuclear aromatic hydrocarbons (PAH) per EPA
Method 610. Results are discussed in Section 4.5.2.

4.3  Site Hydrogeology
(Refer to Table 4.3, Figure 4.1, and Appendices C and D)

On July 17, 1995, all site monitoring wells (54GW9, 54GW15, and 54GW17
through 54GW35) were gauged for depth to water and free product
accumulation. The depth to water measurements in the Type II wells
ranged from approximately six to nine feet BLS. Measurements from the
Type III wells ranged from seven to 19 feet BLS. Ground water
measurements are provided in Appendix C. As depicted on Figure 4.1,
ground water flow appears to radiate out in the vicinity of well 54GW9,
with flow components to the north, northeast, and southeast. An overall
flow direction was calculated by triangulation technique utilizing
outermost wells 54GW18, 54GW21, and 54GW27 and was determined to
be towards the northeast. The ground water flow pattern is consistent
with the flow direction previously determined by RC&A.

The average linear velocity of ground water movement across the project
site is a function of the hydraulic conductivity (K) of the aquifer, the
effective porosity (n,) of the aquifer, and the hydraulic gradient (dh/dl)
that exists in the aquifer. The average hydraulic conductivity of the
surficial aquifer determined from the pumping test at the site was 321.3
feet per day (RC&A, August 21, 1995). The average hydraulic gradient
along the project site utilizing wells 54GW29 to 54GW27 was determined
to be 0.0018 foot per foot. Ground water flow velocity was calculated
using the following modification of Darcy's Law (Todd, 1980):

V= K (dh/dl) /n,

Using the above referenced values and equation, a ground water velocity
of 2.31 feet per day was estimated for the portion of the site in the vicinity
of UST 1777/3410. In the area of the former USTs 1786-1 and 1786-2 basin,
ground water velocity was estimated to be 5.68 feet per day utilizing
pumping test data and hydraulic gradient measurements. This value may
be more representative of the shell hash found in the lower portion of the
aquifer than the uppermost portion. The ground water velocity calculation
utilizing the July 1995 data is provided in Appendix D. Refer to the RC&A
final CSA report dated August 21, 1995 for previous calculations.

As shown in Table 4.3, two well pairs were constructed as part of this
addendum investigation. Calculation of the vertical gradients revealed
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positive values of 0.03 for wells 54GW28/54GW34 and 0.31 for wells
54GW32/54GW35. A positive gradient indicates the potential for
downward movement of ground water.

4.4  Extent of Free Product
(Refer to Figure 4.2 and Appendix C)

Free product was observed in monitoring well 54GW28. A total of 0.30
feet of product thickness was measured on July 17, 1995. Well 54GW28 is
located hydraulically downgradient of UST 1777/3410. Figure 4.2 depicts
the areal extent of free product. Well gauging measurements are provided
in Appendix C.

4.5 Ground Water Dissolved Contamination

45.1  Sample Collection and Laboratory Analyses
(Refer to Appendix E)

The sampling program consisted of purging the monitoring wells,
then collecting the ground water samples from each. Well
purging and sampling was performed in accordance with
procedures established in the RC&A Workplan for USTs 1786-1
and 1786-2 dated March 22, 1995. Monitoring well and sampling
field data worksheets are provided in Appendix E. Ground water
samples were collected and placed into containers in the following
order based upon the type of laboratory analysis scheduled for
that sample:

EPA 602 Clear Glass Vial/40 ml 2 HCl or H,SO,

EPA 601 Clear Glass Vial/40 ml 2 H,SO,
EPA 610 Clear Glass/1 liter 1 H,SO,

4.5.2  Results of Ground Water Sampling
(Refer to Table 4.4, Figures 4.4 through 4.10, and Appendix F)

The chemical concentrations detected from the ground water
analyses were plotted on site maps to depict spatial distribution
in the vicinity of the site. Isopleth maps presented as part of this
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report were contoured using data from Type II monitoring wells
only. Where applicable, contours were established by first
interpreting an action/no action contour based on the NCDEHNR
action level for the particular contaminant. Hydropunch and
monitoring well data were viewed qualitatively to establish this
contour. The isopleths were subsequently calculated to the
interpreted contour, using Type II monitoring well data only. If
the samples were compliant with respect to the target
contaminant, then the data was not contoured. The data from this
investigation have been combined with the data from the previous
RC&A investigation to develop comprehensive isopleth maps.

As specified, the following analyses were utilized to characterize
the ground water dissolved contamination at Building 1786:

¢ 24 Purgeable Aromatics - EPA Method 602
* 24 Purgeable Halocarbons - EPA Method 601
* 24 Polynuclear Aromatic Hydrocarbons - EPA Method 610

Monitoring wells 54GW15, 54GW17 through 54GW35 were
analyzed for purgeable aromatics per EPA Method 602, purgeable
halocarbons per EPA Method 601, and polynuclear aromatic
hydrocarbons (PAH) per EPA Method 610. Ground water quality
standards (NCAC T15A:02L) have been established for the
maximum allowable concentrations of specific contaminants. The
following Class GA standards apply to contaminants identified
from this investigation: 1 ppb benzene, 1,000 ppb toluene, 29 ppb
ethylbenzene, 530 ppb total xylenes, 75 ppb 1,4-dichlorobenzene,
0.19 ppb chloroform, and 0.38 ppb 1,2-dichloroethane. Interim
maximum allowable concentrations for naphthalene,
acenaphthylene, and acenaphthene of 21 ppb, 210 ppb, and 80
ppb, respectively, have been proposed by the NCDEHNR. In
cases where a contaminant is identified, but a Class GA Standard
has not been established for that particular contaminant, then the
detection of that substance above the laboratory practical
quantitation limit constitutes a violation of the standard.

Detectable concentrations of benzene, toluene, ethylbenzene, and
xylenes (collectively referred to as BTEX) were identified from
samples 54GW17, 54GW18, 54GW22 through 54GW30 and
54GW33. Sample 54GW17 contained concentrations of benzene
(787 ppb), toluene (1,320 ppb), ethylbenzene (318 ppb), and
xylenes (973 ppb). Detectable concentrations of BTEX were
identified from sample 54GW18; however, benzene (1.5 ppb) was
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the only constituent above the NCAC T15A:-02L standard.
Concentrations of individual BTEX compounds detected from
samples 54GW22 through 54GW25 were compliant with respect to
established State ground water standards. Monitoring well 54GW-
27 revealed concentrations of BTEX; however, benzene (22.2 ppb)
was the only constituent above the NCAC T15A:02L standard.
Ground water samples from 54GW26 and 54GW29 displayed
benzene concentrations of 125 ppb and 34.2 ppb, respectively,
which exceed the State standard. A concentration of 6.9 ppb
toluene was also identified in sample 54GW29. Ethylbenzene (488
ppb) and total xylenes (1,060 ppb) were detected with
concentrations above the NCDEHNR standard in monitoring well
54GW28. Samples 54GW26, 54GW30, and 54GW33 revealed
compliant concentrations of total xylenes, toluene, and 1,4-
dichlorobenzene, respectively. Purgeable organic compounds
were not identified from samples 54GW31, 54GW32, 54GW34 or
54GW35. Table 4.4A summarizes the laboratory results of the
purgeable organic analysis and compares findings to the NCAC
T15A:02L standard.

Figures 4.4 through 4.8 depict the isoconcentrations of individual
BTEX compounds and Total BTEX. As illustrated on Figures 4.4,
the area of highest benzene concentrations (787 ppb) is in the
vicinity of the former USTs 1786-1 and 1786-2. The benzene
plume appears to be migrating in the direction of ground water
flow and perhaps is influenced, to some degree, by underground
utility trenches. An isolated plume in the vicinity of 54GW18 does
not appear to be related to the former USTs. The low
concentration of benzene (1.5 ppb) detected in the well is suspect
and may be confirmed/refuted by additional sampling and
analysis. Figure 4.5 illustrates the toluene concentrations, and as
shown, the area of highest toluene value is in the vicinity of the
former USTs 1786-1 and 1786-2. There appears to be two
ethylbenzene plumes, as depicted on Figure 4.6. One plume is in
the vicinity of the former USTs 1786-1 and 1786-2, the other plume
is area of UST 1777/3410. The total xylenes data also suggests
two separate plumes/sources (refer to Figure 4.7). Figure 4.8
illustrates the overall contaminant plume for total BTEX. The
plume is delineated horizontally in all directions.

Purgeable halocarbon analysis revealed trace concentrations of 1,1-
dichloroethane (0.7 ppb) in well 54GW15 and chloroform (6.3 ppb)
in monitoring well 54GW24. Purgeable halocarbon compounds,
1,2-dichloroethane and chloroform were detected in monitoring
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wells 54GW26 (3.8 ppb) and 54GW27 (1.2 ppb), respectively,
exceeding the State standard. A trace level of 1,4-dichlorobenzene
(2.9 ppb) was identified in monitoring well 54GW33. Purgeable
halocarbon compounds were not identified in samples 54GW17
through 54GW23, 54GW25, 54GW28 through 54GW32, 54GW34,
and 54GW35. Table 4.4B summarizes the results of the EPA
Method 601 analysis and compares results to the NCDEHNR
ground water standards. Figure 4.9 illustrates the
isoconcentrations of purgeable halocarbon compounds.  As
shown, two areas of purgeable halocarbons with concentrations
above the NCDEHNR ground water quality standard are present.
One area is parallel to the underground sewer lines and
downgradient of an oil/water separator. The other area is
downgradient of UST 1777/3410.

Monitoring wells 54GW15, 54GW17, and 54GW35 were also
analyzed for PAH per EPA Method 610. Detectable concentrations
of PAHs were identified from samples 54GW17, 54GW25, 54GW27
through 54GW29, 54GW31 and 54GW34. Concentrations of
naphthalene (13.9 ppb) and fluorene (0.6 ppb) were identified from
well 54GW17.  Monitoring well 54GW25 also contained
naphthalene (3.7 ppb) and fluorene (5.8 ppb), as well as
acenaphthylene (2.5 ppb) and acenaphthene (4.5 ppb).
Concernwations of naphthalene (352 ppb; and acenaphthylene
(1,040 ppb) exceeded the NCDEHNR water quality standard in
sample 54GW28. Monitoring wells 54GW27 and 54GW29 revealed
compliant acenaphthylene (7.1 ppb) and naphthalene (0.5 ppb)
concentrations, respectively. Acenaphthene concentrations, within
State standards, were detected in monitoring wells 54GW29 (1.3
ppb), 54GW31 (1.6 ppb), and 54GW34 (0.8 ppb). Table 4.4C
summaries the laboratory data for samples 54GW26 through
54GW35 and compares to NCDEHNR ground water quality
standards. Refer to the RC&A final CSA report (August 21, 1995)
for previous sampling data. As depicted on Figure 4.10,
concentrations for PAHs above State standards were identified
from Hydropunches HP-4, HP-7, HP-8, HP-12 and wells 54GW-28
and 54GW29 in the vicinity of the heating oil UST (1777/3410).
The highest area of PAH concentrations was identified from Well
54GW28, located adjacent to UST 1777/3410.

Trace levels of purgeable aromatics and PAH were identified from
Type NI wells 54GW24 and 54GW34.  Detectable BTEX
compounds were identified from well 54GW24 during the June
1995 investigation. ~All concentrations were less than the
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NCDEHNR ground water quality standard allowable
concentrations with the exception of 6.3 ppb of chloroform
identified from well 54GW24. As previously mentioned, the
presence of chloroform does not appear to be petroleum related
and may be related to the sampling/analytical processes. No
detectable levels of purgeable aromatics, purgeable halocarbons,
or PAH were identified in Type III wells 54GW23 and 54GW35.
Based on this data, the vertical extent of petroleum hydrocarbon
contaminant concentrations above NCAC T15A:02L appears to be
less than 50 feet.

As previously mentioned, a water sample, identified as Waste
Water, was collected during the addendum assessment for waste
characterization. Results of the Waste Water sample for purgeable
aromatics analysis revealed 5,480 ppb total xylenes. Results of the
purgeable halocarbon analysis revealed all parameters to be below
practical quantitation limits (BQL). The PAH analysis identified
naphthalene (302 ppb), acenaphthylene (63 ppb), and
acenaphthene (49.8 ppb) concentrations. The laboratory data is
summarized in Table 4.4A through 4.4C.

A total of three Trip samples, for quality control purposes, were
also analyzed for purgeable aromatics per EPA Method 602,
purgeable halocarbons per EPA Method 601, and PAH per EPA

r'-a'.;

Method 610. No detectable concentrations of purgeable aromatics,

purgeable halocarbons, and PAH compounds were identified.

Alllaboratory reports for the July 1995 Addendum Assessment are
provided in Appendix F. Refer to the RC&A final CSA report for
previous sampling data.

5.0 PROCEDURES FOR QUALITY CONTROL

5.1  Equipment Decontamination
Equipment decontamination sites were established by the MCAS
environmental personnel prior to the initiation of drilling activities.
Potable water obtained from on-site sources was utilized for equipment
decontamination.
Drill Rig
The drill rig and tools were cleaned in accordance with the
following guidelines:
Department of Defense; 5030AM02.CSA Richard Catlin & Associates, Inc.
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Drill rigs and all support equipment were cleaned of excess
grease, oils, and caked-on soil prior to arrival at the site.

Hollow stem augers, rods, and other drilling equipment were
decontaminated between borings as follows:

High temperature and pressure water rinse.

If any noticeable petroleum hydrocarbon film was present, the
tools were washed with phosphate-free detergent and tap
water using a brush.

High temperature and pressure tap water rinse.

Allowed to air dry.

Placed on and covered with clean plastic until next use.

Equipment such as pumps and pump lines were flushed
thoroughly with potable water prior to use.

5.1.2  Soil and Ground Water Sample Collection Equipment

Disposable Teflon bailers used for ground water sampling were
disposed of after the sampling of each well.

Split-spoons, Hydropunch sample probes, submersible well
development pump equipment, and other sample collection
equipment were decontaminated between sample events as
follows:

Tap water rinse.

Washed with phosphate-free detergent and tap water using a
brush to remove any particle matter or surface film.

Tap water rinse.
Rinsed thoroughly with distilled water.
Rinsed with isopropanol.

Allowed to air dry or rinsed with distilled water.
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* Wrapped completely with aluminum foil and sealed in
airtight plastic bags or placed on clean plastic if planned for
immediate reuse.

5.1.3  Rinsate Sample Collection Methodology

A rinsate water sample was collected for QA/QC purposes.
Water that was used in the decontamination process outlined
above was used to pour over previously decontaminated
equipment. The rinsate water was collected in the sample bottles.
The collected samples were analyzed in accordance with the
parameters listed in Section 5.0 to confirm that equipment
decontamination was conducted adequately and that no cross
contamination occurred between sample locations. If the rinsate
samples detected any contamination, a sample of the source
rinsate water was collected and analyzed for the same laboratory
parameters.

5.2  Sample Collection and Shipment
5.2.1  Sample ldentification

Prior to collecting each soil and ground water sample, sample
bottles were labelled with the following information:

Date and time of sample collection;

Project identification number;

Sample location number;

Initials of person collecting sample;

Type of preservative added to sample; and,
Parameter(s) or parameter group to be analyzed.

Additional specific information, such as sampling interval, may
have been added. The sample location number on the label
corresponds to the sample location numbers assigned on the field
site map.

5.2.2  Chain of Custody and Transportation Procedures

Chain of Custody (COC) procedures were followed to establish
documentation of sample possession from the time of collection
until completion of analysis. As few people as possible handled
the sample(s). The sampler was responsible for the care and
custody of the samples until they were dispatched for shipment to
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the off-site laboratory. An accurate record of sample collection,
transport, and analysis was maintained and documented. Chain
of Custody records are provided in Appendix F.

The COC Record was used by personnel responsible for ensuring
the integrity of samples from the time of collection to shipment to
the off-site laboratory. The laboratory did not proceed with
sample analysis without correctly prepared COC Records and
Analytical Request Forms. The laboratory was responsible for
maintaining COC of the sample(s) from time of receipt to disposal.
Chain of Custody procedures were instituted and followed
throughout the investigation.

The COC Record was signed by each individual who maintained
custody of the samples. General preparation of the COC Record
for samples to be delivered to the off-site laboratory was as
follows:

e Samples were accompanied by a COC Record at all times.

* The COC Record was initiated in the field by the person
collecting the samples. Every sample was assigned a unique
identification number that was entered on the COC Record.

* The COC Record was completed in the field identifying the
project, sampler, RC&A assigned project number, etc.

e If the person collecting the samples did not transport the
samples to the laboratory or deliver the sample containers for
shipment, the first block for "Relinquished By

" was signed by the sampler.

e The person transporting the samples to the laboratory or
delivering them for shipment signed the Record as
"Relinquished By !

5.2.2.1 Off-Site Laboratory

Collected soil and ground water samples were
transported by courier to GeoChem, Inc. in Morrisville,
North Carolina.  Prior to the ‘start of the field
investigation, necessary arrangements were made with the
laboratory to assure proper and prompt delivery and log
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in of the collected samples. Shipment and COC
procedures were as follows:

e Samples were packed properly for shipment so that
bottles would not dislodge and/or break. The
samples were kept cool using either ice packs or ice
in zip-lock bags.

* Samples were transported via a GeoChem, Inc.
courier.

* The COC record was sealed in a watertight container
and placed in the shipping container.

* The courier double checked the contents of the
shipping container to assure that the samples were
properly packed and the COC inventory was correct.

5.3  Chemical Data Evaluation
(Refer to Appendix G)

Off-site laboratory data evaluation, performance, and QA /QC procedures
are presented in Appendix G.

6.0 RECOMMENDATIONS AND CORRECTIVE ACTIONS
6.1  Soil Remediation
6.1.1  Overview and Objectives of Soil Remediation

Petroleum hydrocarbon impacted soil was identified in soil
borings SB-1, SB-3, SB-4, SB-6, SB-7, and soil samples 54GW27,
54GW28, and 54GW34 as part of assessment activities. TPH-
gasoline was identified at a concentration which exceeds State
action levels from SB-1 (298 ppm). Soil boring samples SB-6 and
SB-7 (five to seven feet) revealed TPH-diesel concentrations of 14.1
ppm and 773 ppm, respectively. Soil samples 54GW27 (ten to 12
feet), 54GW28, and 54GW34 (five to seven feet) contained 20.4
ppm, 2,223 ppm, and 710 ppm of TPH-diesel, respectively.

Two areas of impacted soil were identified at the project site. An
isolated TPH-gasoline plume was delineated in the vicinity of the
former USTs 1786-1 and 1786-2 basin. The area of TPH-diesel
impacted soils is located in the vicinity of UST 1777/3410.
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The goal of soil remediation is to reduce the levels of soil
contamination within the estimated plume to acceptable levels
established by the NCDEHNR so as not to be a source for
continuing ground water contamination. The current action level
for TPH concentrations are: 10 ppm for gasoline and 40 ppm for
diesel. Samples SB-1, SB-7, 54GW28, and 54GW34 (five to seven
feet) exceeded the NCDEHNR action level (40 ppm) for TPH-
diesel.

6.1.2  Preliminary Recommendation for Soil Remediation

Two contaminant reduction approaches are recommended for the
soil contaminant plumes. The TPH-gasoline plume is located in
an area which is composed of sandy soils. Due to the volatile
nature of the contaminant and subsurface soil conditions, soil
vapor extraction is proposed for this area. The TPH-diesel soil
contaminant plume is located in the vicinity of UST 1777/3410.
The soils, as described from boring logs, appears to be composed
of silty clays, clay, and clayey silts. It is recommended that
bioventing technology be applied to this area to reduce
contaminant levels. Bioventing is an in situ remediation that
utilizes injected air as an oxygen source for indigenous
microorganisms to biodegrade organic constituents adsorbed to
soils in the unsaturated zone.

6.2  Ground Water Remediation
6.2.1  Overview and Objectives of Ground Water Remediation

As previously mentioned, free product and dissolved petroleum
hydrocarbon compounds were identified in concentrations above
the established State standards from Hydropunch and monitoring
well ground water samples. Dissolved purgeable aromatics,
purgeable halocarbons, and PAH compounds were identified in
the vicinities of the former USTs 1786-1 and 1786-2 basin and
active UST 1777/3410. The area of highest BTEX concentrations
is in the vicinity of former USTs 1786-1 and 1786-2. However, the
dissolved BTEX components have migrated with ground water
flow to the northeast and possibly along utility conduits. The total
plume encompasses a large area. The area of free product and of
highest and PAH constituents is in the vicinity of the active
heating oil UST, 1777/3410. The vertical extent of dissolved
contamination was found to be less than 50 feet deep.
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The objectives of ground water remediation are to contain the
contaminant plume, and to reduce the dissolved contaminant
levels. The site rehabilitation levels are those required by NCAC
T15A:02L Water Quality standards.

6.2.2  Preliminary Recommendations for Ground Water Remediation

It is recommended to utilize appropriate corrective action
strategies in accordance with the NCAC T15A:02L (k)
requirements for "hot spot” remediation of ground water to
alternative standards with natural attenuation of plume periphery.
It is recommended to apply in situ air sparging to the area of
highest dissolved gasoline components (former USTs 1786-1 and
1786-2 basin area). Due to the volatile nature of the contaminant
and the sandy subsurface soil conditions, this strategy appears to
be a viable option. In the area of free product and elevated PAH
concentrations, it is recommended that a total fluids removal
approach (pump and treat) be implemented. Due to the presence
of free product, less volatile nature of the dissolved contaminants
and the silty/clayey soil conditions, this approach is the most
viable. It is proposed that portions of the dissolved plumes which
are outside of the "hot spot” areas be remediated by natural
contaminant degradation and attenuation.

6.3  Corrective Action Plan Development

The vadose zone, free product, and dissolved contaminant plumes
identified at the project area have been delineated horizontally and
vertically. Appropriate pilot testing should be performed for evaluation
and development of corrective action strategies.

6.4 Recommendations

Vadose zone and surficial aquifer contamination in excess of established
State action levels were identified through this investigation and previous
investigations. = Appropriate pilot tests should be conducted for
development of corrective action strategies. It is also recommended that
Type III well 54GW24 be re-sampled to confirm the presence/absence of
the contaminant previously identified above State ground water quality
standards. This report has been prepared as a supplement to the final CSA
report dated August 21, 1995. It is recommended that a copy of this report
and the final CSA be provided to the NCDEHNR-Washington Regional
Office.
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TADb. .21
CONTAMINANT SOURCE INVENTORY
ADDENDUM TO USTs 1786-1 and 1786-2
MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA
POTENTIAL SITE PRODUCT SITE
SOURCE LOCATION TYPE STATUS

1 BUILDING 1786 GASOLINE/DIESEL The former UST basin of 1786-1 and 1786-2. These 12 year old 2,500 gallon capacity
steel USTs were removed on August 1, 1994 after failing a leak detection tightness
test.

2 BUILDING 1786 PETROLEUM A pump island and its associated fuel lines, located approximately 50 feet southeast

PRODUCTS of Building 1786.

3 BUILDING 1786 WASH WATER/ OIL A vehicle wash area and oil/water separator located beside the north end of Building
1786.

4 BUILDING 1789 HAZARDOUS WASTE Building 1789 is a hazardous waste storage area approximately 120 feet northeast of
Building 1786.

5 BUILDING 1786 GASOLINE/DIESEL Two 3,000 gallon capacity aboveground storage tanks (ASTs), containing gasoline and
diesel fuel. These tanks are located northeast of the fuel dispenser island, and were
installed in August 1994.

6 BUILDING 1787 HEATING OIL Two heating oil ASTs located to the south of the former UST basin. This site lies
between a newly built warehouse, Building 4402 and Building 1787.

7 BUILDING 1786 GREASE A grease rack located directly beside Building 1786 to the southeast.

8 BUILDING 1787 HEATING OIL A former tank basin located southwest of Building 1787. This UST was removed
February 22, 1992 and replaced with an AST.

9 BUILDING 1786 HEATING OIL A 550 gallon capacity heating oil UST, 1786/3414 located adjacent to the northern
corner of Building 1786. This tank was installed in 1966.

10 BUILDING 1777 HEATING OIL A 2,000 gallon capacity heating oil UST, 1777/3410 located to the east of the former
UST basin, beside Building 1777. This tank was installed in 1966.

1 RADARDOME HEATING OIL Two 280 gallon capacity ASTs located adjacent to Building 1646, which is located due
south across the softball field from Building 1786.

12 BUILDING 1786 OIL/WATER An oil/water separator that collects runoff from the HAZMAT storage area. This
oil/water separator drains into a ditch located approximately 20 feet to the southeast.
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TABLE 3.1 (PAGE 1 OF 4)
SUMMARY OF HEADSPACE ANALYSIS
ADDENDUM TO USTs 1786-1 and 1786-2
MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA
OVA SAMPLE SELECTED
SAMPLE SAMPLE READING FOR TPH
LD. DEPTH (ft) (ppm) ANALYSIS
SB-5 2-4 0 *
SB-5 5-7 0 *
SB-6 2-4 0 *
SB-6 5-7 >1000 *
SB-7 2-4 >1000 *
SB-7 5-7 >1000 *
SB-8 2-4 0 *
SB-8 5-7 0 *
SB-9 2-4 0 *
SB-9 5-7 0 *
SB-10 2-4 0 *
SB-10 5-7 0 *
SB-11 2-4 8 *
SB-11 5-7 55 *
SB-12 2-4 - *
SB-12 5-7 10 *
54GW26 2-4 0 *
54GW26 5-7 18
54GW26 10 - 12 50 *
54GW26 13-15 10
54GW27 2-4 52 *
Note:
OVA zeroed on upgradient ambient air
Department of Defense, 030ADD3 .1 Rickard Caflin & Associates, Inc.
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TABLE 3.1 (PAGE 2 OF 4)
SUMMARY OF HEADSPACE ANALYSIS
ADDENDUM TO USTs 1786-1 and 1786-2
MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA
OVA SAMPLE SELECTED
SAMPLE SAMPLE READING FOR TPH
I.D. DEPTH (ft) (ppm) ANALYSIS
54GW27 5-7 >1000
54GW27 10 - 12 >1000 *
54GW27 13-15 >1000
54GW28 2-4 >1000
54GW28 5-7 >1000
54GW29 2-4 17 *
54GW29 5-7 8
54GW29 10 - 12 0 *
54GW29 13-15 0
54GW30 2-4 2 *
54GW30 5-7 0.8
54GW30 10-12 0 *
54GW30 13 -15 12
54GW31 2-4 0 *
54GW31 5-7 0
54GW31 10 - 12 0 *
54GW31 13-15 2
54GW32 2-4 0
54GW32 5-7 0.8
54GW32 10-12 1
54GW32 13-15 0.1
Note:
OVA zeroed on upgradient ambient air
Deparfment of Defense, 030ADD3.1 Rickard Caflin & Associates, Inc.
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TABLE 3.1 (PAGE 3 OF 4)
SUMMARY OF HEADSPACE ANALYSIS
ADDENDUM TO USTs 1786-1 and 1786-2
MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA
OVA SAMPLE SELECTED
SAMPLE SAMPLE READING FOR TPH
L.D. DEPTH (ft) (ppm) ANALYSIS

54GW33 2-4 0.6

54GW33 5-7 0

54GW33 10 - 12 0

54GW33 13 -15 0

54GW34 0-25 36

54GW34 25-5 340

54GW34 5-75 425 *

54GW34 75-10 220

54GW34 10 - 12.5 100

54GW34 12.5-15 >1000

54GW34 15-17.5 50

54GW34 | 17.5-20 90

54GW34 20 -22.5 70

54GW34 22.5-25 40

54GW34 25-275 3.4

54GW34 27.5-30 1.2

54GW34 30 -32.5 4.5

54GW34 32.5-35 3.0

54GW34 35-375 2.0

54GW34 37.5 - 40 0

54GW34 40 - 42.5 1 * _
Note:
OVA zeroed on upgradient ambient air
Department of Defense, 030ADD3.1 Rickard Caflin & Associates, Inc.
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TABLE 3.1 (PAGE 4 OF 4)
SUMMARY OF HEADSPACE ANALYSIS
ADDENDUM TO USTs 1786-1 and 1786-2
MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA
OVA SAMPLE SELECTED
SAMPLE SAMPLE READING FOR TPH
I.D. DEPTH (ft) (ppm) ANALYSIS
54GW34 425 - 45 0.6
54GW34 45 - 47.5 0.6
54GW35 0-25 0
54GW35 25-5 0
54GW35 5-75 0 *
54GW35 7.5-10 0
54GW35 10 - 12.5 04
54GW35 125-15 0.8
54GW35 15-17.5 1
54GW35 17.5-20 0
54GW35 20 - 225 0
54GW35 ' 225-25 0
54GW35 25-27.5 0
54GW35 27.5-30 0.8
54GW35 30 - 325 0
54GW35 32.5-35 2
54GW35 35-375 0
54GW35 37.5-40 0
54GW35 40 - 42.5 0 *
54GW35 42.5-45 0
54GW35 45 - 47.5 0
54GW35 47.5 - 50 -
Note:
OVA zeroed on upgradient ambient air
Department of Defense, 030ADD3.1 Richard Caflin & Associates, Inc.

RC&A Project No. 95030-L ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS



TABLE 3.2 (Page 1 of 3)

SUMMARY OF LABORATORY ANALYTICAL RESULTS -- SOIL
TPH

ADDENDUM TO USTs 1786-1 and 1786-2
MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA

LABORATORY RESULTS

SAMPLE TPH-5030 TPH-3550

SAMPLE - DEPTH GASOLINE DIESEL

L.D. (ft) (mg/Kg) (mg/Kg)
SB-5 2-4 BQL BDL
5-7 BQL BDL
SB-6 2-4 BQL BDL
5-7 BQL 14.1
SB-7 2-4 BOQL BDL

5-7 BDL
SB-8 2-4 BQL BDL
5-7 BQL BDL
SB-9 2-4 BDL BDL
5-7 BQL BDL
SB-10 2-4 BQL BDL
5-7 BQL BDL
SB-11 2-4 BDL BDL
5-7 BDL BDL
SB-12 2-4 BDL BDL
5-7 BDL BDL
SB-12 DUP 2-4. BDL BDL
NCDEHNR STANDARDS 10 40

BDL = Below Detection Limits
BQL = Below Quantitation Limits
Shaded areas indicate noncompliant concentrations.

Department of Defense, 030ADD3.2 Richard Catlin & Associates, Inc.
RC&A Project No. 95030-L ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS



TABLE 3.2 (Page 2 of 3)
SUMMARY OF LABORATORY ANALYTICAL — SOIL
TPH
ADDENDUM TO USTs 1786-1 and 1786-2
MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA
LABORATORY RESULTS
SAMPLE TPH-5030 TPH-3550
SAMPLE DEPTH GASOLINE DIESEL
1.D. (ft) (mg/Kg) (mg/Kg)
54GW26 2-4 BQL BDL
10-12 BQL BDL
54GW27 2-4 BQL BDL
10-12 BQL 20.4
54GW28 2-4 BDL BDL
5-7 BDL
54GW29 2-4 BQL BDL
10-12 BQL BDL
54GW30 2-4 BQL BDL
10-12 BQL BDL
54GW31 2-4 BQL BDL
10-12 BQL BDL
54GW32 2-4 BDL BDL
5-7 BDL BDL
54GW32 DUP 5-7 BDL BDL
54GW33 2-4 BDL BDL
5-7 BDL BDL
NCDEHNR STANDARDS 10 40

BDL = Below Detection Limits

BQL = Below Quantitation Limits

NA = Not Analyzed

Shaded areas indicate noncompliant concentrations.

Department of Defense, 030ADD3.2 " Richard Catlin & Associates, Inc.
RC&A Project No. 95030-L ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS



TABLE 3.2 (Page 3 of 3)

SUMMARY OF LABORATORY ANALYTICAL ~ SOIL
TPH

ADDENDUM TO USTs 1786-1 and 1786-2
MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA

LABORATORY RESULTS
SAMPLE TPH-5030 TPH-3550
SAMPLE DEPTH GASOLINE DIESEL
L.D. (ft) (mg/Kg) (mg/Kg)
54GW34 5-7.5 BDL
40-42.5 BDL BDL
54GW35 5-7.5 BDL BDL
40-42.5 BDL BDL
LAB BLANK (7/08/95) BQL NA
LAB BLANK (7/11/95) BDL BDL
LAB BLANK (7/12/95) NA BDL
NCDEHNR STANDARDS 10 40

BDL = Below Detection Limits

BQL = Below Quantitation Limits

NA = Not Analyzed

Shaded areas indicate noncompliant concentrations.

Departmment of Defense, 030ADD3.2 Richard Catlin & Associates, Inc.
RC&A Project No. 95030-L ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS



TABLE 4.1A (Page 1 of 2)

SUMMARY OF LABORATORY ANALYTICAL RESULTS*

HYDROPUNCH GROUND WATER SAMPLES

PURGEABLE AROMATICS-EPA METHOD 602

ADDENDUM TO USTs 1786-1 AND 1786-2
MARINE CORPS AIR STATION

CHERRY POINT, NORTH CAROLINA

N.C.
GROUND
WATER HP-5 HP-6 HP-7 HP-8 HP-9
STANDARD*
DATE SAMPLED 6/27/95 6/27/95 6/27/95 6/27/95 6/28/95
ANALYTE

Benzene 1 0.8 05
Toluene 1000 48 09 24 74 08
Chlorobenzene 50 BDL BDL BDL BDL BDL
Ethylbenzene 29 44 13 0.6 BDL
Xylenes 530 18.0 27 423 BDL BDL
1,3 Dichlorobenzene 620 BDL BDL BDL BDL BDL
1,4 Dichlorobenzene 75 BDL BDL BDL BDL BDL
1,2 Dichlorobenzene 620 BDL BDL BDL BDL BDL
TOTALS 402.2 111 184.9 8.8 1.3

* = All results in ug/L (ppb)
BDL = Below Detection Limits

Shaded areas indicate noncompliant concentrations.

Department of Defense, 030ADD4.1A

RC&A Project No. 95030-L

Richard Catlin & Assocuates, Inc.
ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS




TABLE 4.1A (Page 2 of 2)
SUMMARY OF LABORATORY ANALYTICAL RESULTS*
HYDROPUNCH GROUND WATER SAMPLES
PURGEABLE AROMATICS-EPA METHOD 602
ADDENDUM TO USTs 1786-1 AND 1786-2
MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA
N.C.
GROUND
WATER HP-10 HP-11 HP-12 LAB
STANDARD* BLANK
DATE SAMPLED 6/28/95 6/28/95 6/28/95 6/30/95
ANALYTE
Benzene 1 05 BDL
Toluene 1000 14 BDL
Chlorobenzene 50 " BDL BDL BDL BDL
Ethylbenzene 29 BDL BDL 98 BDL
Xylenes 530 BDL BDL 2.8 BDL
1,3 Dichlorobenzene 620 BDL BDL BDL BDL
1,4 Dichlorobenzene 75 BDL 40.2 BDL BDL
1,2 Dichlorobenzene 620 BDL BDL BDL BDL
TOTALS 19 433 23.6 BDL

* = All results in ug/L (ppb)
BDL = Below Detection Limits
Shaded areas indicate noncompliant concentrations.

Department of Defense, 030ADD4.1A
RC&A Project No. 95030-L

Richard Catlin & Associates, Inc.
ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS



TABLE 4.1B (Page 1 of 2)

SUMMARY OF LABORATORY ANALYTICAL RESULTS*

HYDROPUNCH GROUND WATER SAMPLES

PURGEABLE HALOCARBONS-EPA METHOD 601

ADDENDUM TO USTs 1786-1 and 1786-2

MARINE CORPS AIR STATION

CHERRY POINT, NORTH CAROLINA

GR%I(J:ND HP-5 HP-6 HP-7 HP-8 HP-9
WATER
STANDARD*
DATE SAMPLED 6/27/95 6/27/95 6/27/95 6/28/95 6/28/95
ANALYTE
1,2-Dichloroethane 0.38 BDL BDL BDL BDL
1,4-Dichlorobenzene 75 BDL BDL BDL BDL BDL
All other compounds** varies BDL BDL BDL BDL BDL
TOTALS 16.9 BDL BDL BDL BDL

* = All results in ug/L (ppb)

** = All other compounds listed in laboratory analytical results in Appendix F.

BDL = Below Detection Limits

Shaded areas indicate noncompliant concentrations.

Department of Defense, 030ADD4.1B
RC&A Project No. 95030-L

Richard Catlin & Associates, Inc.
ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS




TABLE 4.1B (Page 2 of 2)

SUMMARY OF LABORATORY ANALYTICAL RESULTS*
HYDROPUNCH GROUND WATER SAMPLES

PURGEABLE HALOCARBONS-EPA METHOD 601
ADDENDUM TO USTs 1786-1 and 1786-2

MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA

GRI:T).I(J:ND HP-10 HP-11 HP-12 LAB

WATER BLANK

STANDARD*
DATE SAMPLED 6/28/95 6/28/95 6/28/95 6/30/95
ANALYTE

1,2-Dichloroethane 0.38 BDL BDL BDL BDL
1,4-Dichlorobenzene 75 BDL 40.1 BDL BDL
All other compounds** varies BDL BDL BDL BDL
TOTALS BDL 40.1 BDL BDL

* = All results in ug/L (ppb)

** = All other compounds listed in laboratory analytical results in Appendix F.

BDL = Below Detection Limits

Department of Defense, 030ADD4.1B
RC&A Project No. 95030-L

Richard Catlin & Assocuates, Inc.
ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS




TABLE 4.1C (Page 1 of 2)

SUMMARY OF LABORATORY ANALYTICAL RESULTS*
HYDROPUNCH GROUND WATER SAMPLES

POLYNUCLEAR AROMATIC HYDROCARBONS (PAH)-EPA METHOD 610
ADDENDUM TO USTs 1786-1 and 1786-2

MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA

GRIg.Si\TD HP-5 HP-6 HP-7 HP-8 HP-9
WATER
STANDARD*
DATE SAMPLED 6/27/95 6/27/95 6/27/95 6/27/95 6/28/95
ANALYTE

Naphthalene 21 BQL 28 BQL
Acenaphthylene 210 BQL BQL BQL 14 BQL
Acenaphthene 80 BQL BQL BQL 1.0 BQL
Fluorene 280 BQL 2.2 8.3 14 BQL
Phenanthrene 210 BQL BQL 4.6 BQL BQL
All other compounds** varies BQL BQL BQL BQL BQL
TOTALS BQL 5.0 47.9 53.7 BQL

* = All results in ug/L (ppb)

** = All other compounds listed in laboratory analytical results in Appendix F.

BQL = Below Quantitation Limits

Interim maximum allowable concentrations for naphthalene, acenaphthlylene, acenaphthene, fluorene, and phenanthrene have been proposed by
the NCDEHNR and have been applied to this investigation.

Shaded areas indicate noncompliant concentrations.

Department of Defense, 030ADD4.1C Richard Catlin & Associates, Inc.
RC&A Project No. 95030-L ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS



TABLE 4.1C (Page 2 of 2)

SUMMARY OF LABORATORY ANALYTICAL RESULTS*
HYDROPUNCH GROUND WATER SAMPLES

POLYNUCLEAR AROMATIC HYDROCARBONS (PAH)-EPA METHOD 610
ADDENDUM TO USTs 1786-1 and 1786-2

MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA

GRI\(I).ICJ:ND HP-10 HP-11 HP-12 LAB

WATER BLANK

STANDARD*
DATE SAMPLED 6/28/95 6/28/95 6/28/95 6/30/95
ANALYTE

Naphthalene 21 BQL BQL BDL
Acenaphthylene 210 BQL BQL BDL
Acenaphthene 80 BQL BQL BQL BDL
Fluorene 280 BQL BQL 29 BDL
Phenanthrene 210 BQL BQL BQL BDL
All other compounds** varies BQL BQL BQL BDL
TOTALS BQL BQL 85.6 BDL

* = All results in ug/L (ppb)

** = All other compounds listed in laboratory analytical results in Appendix F.

BDL = Below Detection Limits

BQL = Below Quantitation Limits

Interim maximum allowable concentration for naphthalene, acenaphthylene, acenaphthene, fluorene, and phenanthrene have been proposed by the
NCDEHNR and have been applied to this investigation.

Shaded areas indicate noncompliant concentrations.

Department of Defense, 030ADD4.1C Richard Catlin & Associates, Inc.
RC&A Project No, 95030-L ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS



TABLE 4.2
SUMMARY OF MONITORING WELL DEVELOPMENT
ADDENDUM TO USTs 1786-1 AND 1786-2
MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA
APPROXIMATE VOLUME
FINAL TURBIDITY OF WATER REMOVED

MCB WELL NO. (SUBJECTIVE)* (GAL)
54GW26 3 5.0
54GW27 4 5.0
54GW28 2 5.0
54GW29 4 5.0
54GW30 2 10.0
54GW31 3 5.0
54GW32 3 5.0
54GW33 2 5.0
54GW34 1 15.0
54GW35 1 15.0

Notes:

* (1) Clear; (2) Slight; (3) Moderate; (4) High

Department of Defense, 030ADD4.2
RC&A Project No. 95030-L

Richard Catlin & Associates, Inc.
ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS
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TABLE 4.3
SUMMARY OF VERTICAL HYDRAULIC GRADIENT DETERMINATIONS
ADDENDUM TO USTs 1786-1 and 1786-2

MARINE CORPS AIR STATION
CAMP LEJEUNE, NORTH CAROLINA

WELL PAIRS
TYPE TYPE TYPE TYPE
IT III IT 11
54GW28 54GW34 54GW32 54GW35
TOCE (ft.) 18.76 20.13 17.62 18.44
DTW (ft.) 7.70 10.32 6.80 19.01
Approx. Mid-Screen 10 47.5 10 47.5

Depth (ft.)

Approx. Mid-Screen 8.76 -27.37 7.62 -29.06
Elevation (ft.)

SWLE (ft.) 11.06 9.81 10.82 -0.57
Difference in SWLE (ft.) 1.25 11.39
Difference in Mid-Screen 36.13 36.68

Elevation (ft.)
Vertical Gradient 0.03 0.31

NOTES:

DTW = Depth to Water
TOCE = Top of Casing Elevation (Based on Mean Sea Level)
SWLE = Static Water Level Elevation

Positive gradient indicates downward movement.

Department of Defense, 0304.3
RC&A Project No. 95030-L

Richard Catlin & Associates, Inc.
ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS




TABLE 4.4A (Page 1 of 2)
SUMMARY OF LABORATORY ANALYTICAL RESULTS*
MONITORING WELL GROUND WATER SAMPLES
PURGEABLE AROMATICS-EPA METHOD 602
ADDENDUM TO USTs 1786-1 AND 1786-2
MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA
N.C.
GROUND 54GW26 54GW27 54GW28 54GW29 54GW30 54GW31 54GW32
WATER
STANDARD*
DATE SAMPLED 7/17/95 7/17/95 7/17/95 7/17/95 7/17/95 7/17/95 7/17/95
ANALYTE

Benzene 1 BQL BDL BDL BDL

Toluene 1000 BQL 0.7 BQL 1.1 BDL BDL

Chlorobenzene 50 BQL BDL BQL BDL BDL BDL BDL

Ethylbenzene 29 BQL 6.7 BDL BDL BDL BDL

Xylenes 530 33 17.2 BDL BDL BDL BDL

1,3 Dichlorobenzene 620 BQL BDL BDL BDL BDL BDL BDL

1,4 Dichlorobenzene 75 BQL BDL BDL BDL BDL BDL BDL

1,2 Dichlorobenzene 620 BQL BDL BDL BDL BDL BDL BDL

TOTALS 128.3 46.8 1,548 411 1.1 BDL BDL
* = All results in ug/L (ppb)
BDL = Below Detection Limits
BQL = Below Quantitation Limits
Shaded areas indicate noncompliant concentrations.
Department of Defense, 030ADD4.4A Richard Catlin & Assocuates, Inc.

RC&A Project No. 95030-L ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS



TABLE 4.4A (Page 2 of 2)
SUMMARY OF LABORATORY ANALYTICAL RESULTS*
MONITORING WELL GROUND WATER SAMPLES
PURGEABLE AROMATICS-EPA METHOD 602
ADDENDUM TO USTs 1786-1 AND 1786-2
MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA
N.C.
GROUND 54GW33 54GW34 54GW35 WASTE TRIP LAB
WATER WATER SAMPLE BLANK
STANDARD*
DATE SAMPLED 7/17/95 7/17/95 7/17/95 7/17/95 7/17/95 7/19/95
ANALYTE
Benzene 1 BDL BDL BDL BQL BDL BDL
Toluene 1000 BDL BDL BDL BQL BDL BDL
Chlorobenzene 50 BDL BDL BDL BQL BDL BDL
Ethylbenzene 29 BDL BDL BDL BDL BDL
Xylenes 530 BDL BDL BDL BQL BDL BDL
1,3 Dichlorobenzene 620 BDL BDL BDL BQL BDL BDL
1,4 Dichlorobenzene 75 3.1 BDL BDL BQL BDL BDL
1,2 Dichlorobenzene 620 BDL BDL ' BDL BQL BDL BDL
TOTALS 31 BDL BDL 5480 BDL BDL
* = All results in ug/L (ppb)
BDL = Below Detection Limits
BQL = Below Quantitation Limits
Shaded areas indicate noncompliant concentrations.
Department of Defense, 030ADD4.4A Richard Catlin & Associates, Inc.

RC&A Project No. 95030-L ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS



TABLE 4.4B (Page 1 of 2)

SUMMARY OF LABORATORY ANALYTICAL RESULTS*
MONITORING WELL GROUND WATER SAMPLES

PURGEABLE HALOCARBONS-EPA METHOD 601
ADDENDUM TO USTs 1786-1 AND 1786-2

MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA

GRIE]).SN D 54GW26 | 54GW27 | 54GW28 | 54GW29 | 54GW30 | 54GW31 | 54GW32
WATER
STANDARD*
DATE SAMPLED 7/17/95 7/17/95 7/17/95 7/17/95 7/17/95 7/17/95 7/17/95
ANALYTE

Chloroform 0.19 BQL BQL BDL BDL BDL BDL
1,2-Dichloroethane 038 BDL BQL BDL BDL BDL BDL
1,4-Dichlorobenzene 75 BQL BDL BQL BDL BDL BDL BDL
All other compounds** varies BQL BDL BQL BDL BDL BDL BDL
TOTALS 38 1.2 BQL BDL BDL BDL BDL

* = All results in ug/L (ppb)

** = All other compounds listed in laboratory analytical results in Appendix F.

BDL = Below Detection Limits
BQL = Below Quantitation Limits

Shaded areas indicate noncompliant concentrations.

Department of Defense, 030ADD4.4
RC&A Project No. 95030-L

Richard Catlin & Associates, Inc.
ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS




TABLE 4.4B (Page 2 of 2)

SUMMARY OF LABORATORY ANALYTICAL RESULTS*
MONITORING WELL GROUND WATER SAMPLES

PURGEABLE HALOCARBONS-EPA METHOD 601
ADDENDUM TO USTs 1786-1 AND 1786-2

MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA

* = All results in ug/L (ppb)

Gngl(J:i\lD 54GW33 54GW34 54GW35 WASTE TRIP LAB

WATER WATER SAMPLE BLANK

STANDARD*
DATE SAMPLED 7/17/95 7/17/95 7/17/95 7/17/95 7/17/95 7/19/95
ANALYTE

Chloroform 019 - BDL BDL BDL BQL BDL BDL
1,2-Dichloroethane 0.38 BDL BDL BDL BQL BDL BDL
1,4-Dichlorobenzene 75 29 BDL BDL BQL BDL BDL
All other compounds** varies BDL BDL BDL BQL BDL BDL
TOTALS 29 BDL BDL BQL BDL BDL

** = All other compounds listed in laboratory analytical results in Appendix F.

BDL = Below Detection Limits
BQL = Below Quantitation Limits

Department of Defense, 030ADD4.4
RC&A Project No. 95030-L

Richard Catlin & Associates, Inc.
ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS




TABLE 4.4C (Page 1 of 2)

SUMMARY OF LABORATORY ANALYTICAL RESULTS*
MONITORING WELL GROUND WATER SAMPLES

POLYNUCLEAR AROMATIC HYDROCARBONS (PAH)-EPA METHOD 610
ADDENDUM TO USTs 1786-1 AND 1786-2

MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA

GRSSND 54GW26 54GW27 54GW28 54GW29 54GW30 54GW31 54GW32
WATER
STANDARD*
DATE SAMPLED 7/17/95 7/17/95 7/17/95 7/17/95 7/17/95 7/17/95 7/17/95
ANALYTE

Naphthalene 21 BDL BQL 0.5 BDL BDL BQL
Acenaphthylene 210 BDL 7.1 BDL BDL BDL BQL
Acenaphthene 80 BDL BQL BQL 1.3 BDL 1.6 BQL
All other compounds** varies BDL BQL BQL BDL BDL BDL BQL
TOTALS BDL 7.1 1,562 1.8 BDL 1.6 BQL

* = All results in ug/L (ppb)

** = All compounds listed in Laboratory Analytical Reports in Appendix F.

BDL = Below Detection Limits

BQL = Below Quantitation Limits

Interim maximum allowable concentrations for naphthalene, acenaphthylene, and acenathlene have been proposed by the NCDEHNR and have been
applied to this investigation.

Department of Defense, 030ADD4.4 Richard Catlin & Associates, Inc.
RC&A Project No. 95030-L ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS



TABLE 4.4C (Page 2 of 2)

SUMMARY OF LABORATORY ANALYTICAL RESULTS*
MONITORING WELL GROUND WATER SAMPLES

POLYNUCLEAR AROMATIC HYDROCARBONS (PAH)-EPA METHOD 610
ADDENDUM TO USTs 1786-1 AND 1786-2

MARINE CORPS AIR STATION
CHERRY POINT, NORTH CAROLINA

GRgI(J:ND 54GW33 54GW34 | 54GW35 | WASTE TRIP LAB

WATER WATER | SAMPLE | BLANK

STANDARD*
DATE SAMPLED 7/17/95 7/17/95 7/17/95 | 7/17/95 | 7/17/95 | 7/19/95
ANALYTE

Naphthalene 21 BQL BDL BDL BDL BDL
Acenaphthylene 210 BQL BDL BDL BDL BDL
Acenaphthene 80 BQL 0.8 BDL 49.8 BDL BDL
All other compounds** varies BQL BDL BDL BQL BDL BDL
TOTALS BQL 0.8 BDL 414.8 BDL BDL

* = All results in ug/L (ppb)

** = All compounds listed in Laboratory Analytical Reports in Appendix F.

BDL = Below Detection Limits

BQL = Below Quantitation Limits

Shaded areas indicate noncompliant concentrations.

Interim maximun allowable concentrations for naphthalene, acenaphthylene, and acenaphhene have been proposed by the NCDEHNR and have been
applied to this investigation.

Department of Defense, 030ADD4.4 Richard Catlin & Assoctates, Inc.
RC&A Project No. 95030-L ENVIRONMENTAL ENGINEERS AND HYDROGEOLOGISTS



FIGURES
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NOTES:
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COLLECTED DURING THE RC&A JULY 1995 CSA ADDEM)EM
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