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LIST OF ACRONYMS 
 

 
2001 Guidelines  Guidelines for Assessment and Corrective Action, North Carolina Underground Storage Tank 

Section (Effective July 1, 2001) 
 
2L GWQS  NCAC  T15A:02L  Groundwater Quality Standards 
 
AMS   Art’s Manufacturing and Supply 
AST   Aboveground Storage Tank 
 
BQL   Below Quantitation Limit 
BLS   Below Land Surface 
 
CATLIN  CATLIN Engineers and Scientists  (Formerly RC&A) 
CFR   Code of Federal Regulations 
CSA   Comprehensive Site Assessment 
 
DEM   Division of Environmental Management 
DIPE   Diisopropyl Ether 
DOD   Department of Defense 
DPT   Direct Push Technology 
DWQ   Division of Water Quality 
DWM   Division of Waste Management 
DTW   Depth to Water 
 
EAD   Environmental Affairs Department 
EMD   Environmental Management Division 
EPA   Environmental Protection Agency 
EPH   Extractable Petroleum Hydrocarbons 
EQB   Environmental Quality Branch 
 
FID   Flame Ionization Detector 
FOD   Foreign Object Debris 
FT   Feet 
 
GCL   Gross Contaminant Level 
GIS   Geographic Information System 
GPS   Global Positioning System 
 
I/C   Industrial/Commercial 
ID   Identification 
I&E   Installations and Environment Department 
IGWQS   Interim Groundwater Quality Standards 
IPE   Isopropyl Ether 
 
LSA   Limited Site Assessment 
LUST    Leaking Underground Storage Tank 
 
MADEP   Massachusetts Department of Environmental Protection 
MCALF   Marine Corps Auxiliary Landing Field 
MCAS   Marine Corps Air Station 
MCB   Marine Corps Base 
MCOLF   Marine Corps Outlying Landing Field 
mg/Kg   Milligrams per Kilogram 
mg/L   Milligrams per Litre 
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MSCC   Maximum Soil Contaminant Concentration 
MTBE   Methyl tertiary butyl ether 
ug/Kg   Micrograms per Kilogram 
ug/L   Micrograms per Litre 
 
NA   Not Analyzed 
N/A   Not Applicable  
NAVFAC Atlantic Naval Facilities Atlantic Division 
NC   North Carolina 
NCAC   North Carolina Administrative Code 
NCDENR  North Carolina Department of Environment and Natural Resources 
NE   None Established 
NM   Not Measured 
NMT   No Measurable Thickness 
NS   Not Sampled 
 
OVA   Organic Vapor Analyzer 
 
PAH   Polynuclear Aromatic Hydrocarbons 
PPB   Parts Per Billion 
PPM   Parts Per Million 
PID   Photo Ionization Detector 
PQL   Practical Quantitation Limits 
PVC   Polyvinyl chloride 
 
RBCA   Risk-Based Corrective Action 
RCRA   Resource Conservation and Recovery Act 
Res   Residential 
 
SOW   Scope of Work 
STGW   Soil-to-Groundwater 
SVOC   Semi Volatile Organic Compound 
 
TDHF   Toxicologically Defined Hydrocarbons Fractions 
TOC   Top of Casing 
TPH   Total Petroleum Hydrocarbons 
 
US   United States 
USCS   Unified Soil Classification System 
USEPA   United States Environmental Protection Agency 
USGS   United States Geological Survey 
UST   Underground Storage Tank 
 
VOC   Volatile Organic Compounds 
VPH   Volatile Petroleum Hydrocarbons 
 
WiRO   Wilmington Regional Office 
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B. BACKGROUND AND PURPOSE 
(Refer to Figure 2) 

 
On September 6, 2001, J.A. Jones Environmental Services Company (J.A. Jones) of 
Charlotte, North Carolina performed UST excavation operations and removed one 285-
gallon, non-regulated, non-commercial fuel oil UST from the site (see Figure 2).  The fuel oil 
tank was utilized strictly for heating purposes of a single-family residence.    Soil samples 
obtained from the UST basin during tank removal revealed several target compounds and 
petroleum hydrocarbon fractions at concentrations above the Soil-to-Groundwater MSCCs, 
with one petroleum hydrocarbon fraction (C9-C22 Aromatics) at concentrations above the 
Residential MSCCs in two excavation sidewall samples.  

 
In July 2002, CATLIN conducted field work and sampling required by NCDENR for a Phase 
I LSA.  One soil sample and one groundwater sample were collected for laboratory analysis 
from a temporary boring/well.  The soil sample was collected from beneath the former 
product line location.  The soil sample results did not reveal any concentrations above the 
laboratory PQLs.  A groundwater sample collected from the temporary monitoring well 
USTPP3354-TW01 installed in the former UST basin area revealed naphthalene and C9-C18 
aliphatics above the 2L GWQSs.  The Phase I LSA Report dated November 29, 2002 
concluded the site may be considered for No Further Action.  

 
The site meets the criteria for Low Risk and Residential Land Use.  Based on historical soil 
and groundwater sample results, the site is eligible for “No Further Action” status with 
issuance of a Notice of Residual Petroleum or Land Use Restriction for soil and groundwater. 

 
The purpose of this investigation was to resample the soil identified in excess of the 
Residential MSCC and groundwater in excess of the 2L GWQS in order to determine if soil 
and groundwater contaminant concentrations had naturally attenuated below the applicable 
MSCCs and 2L GWQSs.  If so, the site would be eligible for No Further Action Status 
without Land Use Restrictions.  

 
C. METHODS 
 

1. Field Methods  
(Refer to Figure 2 and Appendices A, B, and C) 

 
All field work was conducted in general accordance with CATLIN’s Standard 
Procedures provided in Appendix A.  CATLIN personnel gathered subsurface soil 
data by Direct Push Technology boring advancement using an AMS PowerProbeTM 

9600D (PowerProbe) on November 3, 2004.  When using the PowerProbe, the 
borings are advanced to depth by static force and a 90-pound hydraulic percussion 
hammer.  Two and one-quarter inch diameter by four-foot length steel is used as 
casing.  Soil samples are continuously collected in one and one-half inch clear liners. 
Liners are removed from the casing and then cut in half longitudinally to allow for 
visual/manual classification by the USCS and organic vapor analysis utilizing a FID. A 
boring log for the USTPP3354-DPT01, USTPP3354-SB02, and USTPP3354-SB03 
borings are provided in Appendix B.  The boring locations are illustrated on Figure 2 



 
Department of Defense;204-079 PP3354Rpt CATLIN Engineers and Scientists 
CATLIN Project No. 204-079 3 May 2005 

.  
Well materials were installed at the USTPP3354-DPT01 boring in an attempt to 
determine accurate water table measurements and facilitate groundwater sampling.  
The well was constructed with 1.25-inch slotted PVC well screen. 
 
The depth to water was measured and a grab groundwater sample was collected.  The 
sample was collected on November 3, 2004 utilizing a peristaltic pump and new 
polyethylene tubing.  The groundwater sample was labeled USTPP3354-DPT01 and 
the sample location is illustrated on Figure 2. 
 
Soil samples were collected on November 3, 2004 from borings USTPP3354-SB02 
and USTPP3354-SB03 at three to four feet BLS, which is at the locations of 
previously revealed C9-C22 aromatics concentrations above the Residential MSCCs.  
The samples were labeled USTPP3354-SB02(3-4’) and USTPP3354-SB03(3-4’) and 
the sample locations are illustrated on Figure 2. 
 
New disposable nitrile gloves were worn during sampling activities.  All samples were 
placed into the appropriately labeled glassware and packed on ice in an insulated 
cooler for transportation to the laboratory.  Sample integrity was maintained by 
following proper chain of custody procedures.  A copy of the Chain of Custody is 
provided following the complete laboratory report in Appendix C. 

 
Boreholes were abandoned to the surface using three-eighth inch bentonite chips.  
Bentonite and water were poured into the borehole simultaneously to facilitate 
hydration.   

 
2. Analytical Methods 

 
Samples were transported to Paradigm Analytical Laboratories, Inc. (NC Certification 
#481) in Wilmington, North Carolina.  At the laboratory, the groundwater sample was 
analyzed for the presence of naphthalene per EPA Method 602 and per MADEP EPH 
and VPH.  The soil sample was analyzed per MADEP EPH and VPH. 
 
 

D. RESULTS 
(Refer to Tables 1A, 1B, 2, 3A, and 3B, and Appendices B and C) 

 
Field observations noted during soil boring advancement indicate site geology comprised of 
very fine to fine sands with some silts and clays to 12 feet.  Damp soils were encountered 
during boring USTPP3354-DPT01 advancement at approximately 5.5 feet BLS. Saturated 
soils were noted at eight feet BLS.  Boring logs for the soil borings including organic vapor 
screening results are included in Appendix B.  The depth to groundwater as measured on 
November 3, 2004 in the temporary well USTPP3354-DPT01 was approximately 4.9 feet 
BLS.   
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The complete laboratory analytical report is included in Appendix C.  The soil sample 
USTPP3354-SB03(3-4’) collected in the area of historical C9-C22 aromatics contamination 
revealed the C9-C22 aromatics hydrocarbon chain concentration above the Residential 
MSCCs.  The soil sample USTPP3354-SB02(3-4’), also collected in an area of historical C9-
C22 aromatics contamination, did not reveal any contaminant concentrations above the 
Residential MSCCs. Summarized laboratory results are on Tables 1A and 1B.  
 
The naphthalene concentration in the USTPP3354-DPT01 groundwater sample (70.7 ug/L) 
collected on November 3, 2004 was revealed in excess of the 21 ug/L 2L GWQS.  
Groundwater sample analysis per MADEP EPH and VPH revealed multiple aromatic and 
aliphatic hydrocarbon fraction concentrations; however, only the USTPP3354-DPT01 
groundwater sample results for the combined hydrocarbon chain C9-C22 Aromatics (720 ug/L) 
exceed the 210 ug/L 2L GWQS.  Summarized groundwater sample analytical results are on 
Tables 2, 3A, and 3B.  

 
 

E. CONCLUSIONS AND RECOMMENDATIONS 
 

The C9-C22 aromatic concentrations previously detected in the soils around the former UST at 
PP-3354 have not completely naturally attenuated to below the lowest or Residential MSCC. 
The naphthalene concentration previously detected in the groundwater around the former 
UST was detected above the 2L GWQS.  The C9-C22 Aromatics groundwater concentrations 
historically revealed at PP-3354 have not attenuated below the corresponding 2L GWQS.  
The current aliphatic and/or aromatic soil and groundwater concentrations and naphthalene 
groundwater concentrations will prevent the site being granted “No Further Action” status 
without a Land Use Restriction for soil and groundwater.  CATLIN recommends re-sampling 
soil and groundwater in two years. 
 
 

F. REFERENCES 
 

CATLIN Engineers and Scientists.  LUST Phase I Limited Site Assessment Report UST PP-
3354, MCB Camp Lejeune, NC, November 29, 2002. 

 
J.A. Jones Environmental Services Company. Underground Storage Tank Closure Report 

Marine Corps Base Building CC-3354, MCB Camp Lejeune, NC, January 24, 2002. 
 
North Carolina Department of Environment and Natural Resources, Guidelines for 

Assessment and Corrective Action, North Carolina Underground Storage Tank 
Section (Effective July 1, 2001). 
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