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WSRO   Winston-Salem Regional Office 



 
Department of Defense; 204100_Phase1_LSA CATLIN Engineers and Scientists 
CATLIN Project No. 204-100 iv March 2005 

PURPOSE OF INVESTIGATION 
 
CATLIN Engineers and Scientists (CATLIN) was authorized to perform this Phase I Limited Site 
Assessment (LSA), by the NAVFAC Atlantic in accordance with the Order of Supplies Contract 
Number N62470-01-D-3009, Delivery Order Number 0137.  This document provides data to fulfill 
the initial site assessment and risk characterization requirements in accordance with 15A NCAC 2L 
.0115(c)(4).  Accordingly, this document has been formatted to conform with the Guidelines for 
Assessment and Corrective Action effective July 1, 2001 (2001 Guidelines).  The purpose of the field 
activities was to collect the necessary information allowing NCDENR to classify the level of risk 
resulting from the release. 
 
This LSA was conducted in response to the initial findings in the “Michael Road Fuel Farm UST Closure 
Report” documenting UST removal activities at the subject site.  Michael Road Fuel Farm (MRFF) is an 
approximately six-acre facility located on Michael Road, aboard MCB, Camp Lejeune, North Carolina.  
Figure 1 illustrates the general site location within the local USGS topographic quadrangle map.  MRFF 
includes building 1070, a fuel dispenser island (10 dispensers), and a separate bulk fuel truck loading rack 
(three offloading racks, one transfer pump rack and three loading racks for three on-site ASTs) area.  The 
MRFF bulk fuel truck loading rack area included a 2,500-gallon double wall fiberglass UST and associated 
underground pipeline for the recovery of excess fuels from the operation of the seven truck loading racks.  
This former UST system, within the MRFF bulk fuel truck loading rack area, is considered the potential 
source area and the focus of this LSA.  Figure 2 illustrates the site map for this area of interest.   
 
According to base personnel, during site operations the UST system rarely contained more than a couple 
hundred gallons of mixed fuel.  However, after recurring intrusion of groundwater within the UST, 
decommissioning of the UST and associated pipelines were initiated.  As indicated in the Shaw 
Environmental and Infrastructure, Incorporated (Shaw) “Michael Road Fuel Farm UST Closure Report”, 
odor, indicative of petroleum contamination, was evident during the UST removal activities.  In addition a 
crack was evident in the UST sidewall (fiberglass).  
 
Initial abatement activities involved removal of 165 tons of non-hazardous TPH impacted soil from the 
UST location and 260 tons of non-hazardous TPH impacted soil from the underground fuel pipeline 
location.  One temporary monitoring well was installed within the excavation limits of the UST removal.  
Laboratory analysis (MADEP- EPH/VPH, EPA Method 8260 and 8270) of four soil samples obtained 
from the UST excavation revealed no analysis parameters in excess of applicable MSCCs.   Laboratory 
analysis (TPH - GRO and DRO) of 54 soil samples obtained from beneath the former underground fuel 
pipeline location revealed TPH-DRO concentrations in excess of Action Levels (10 mg/Kg) in twenty soil 
samples (See Figure 2).  Laboratory analysis (EPA Method 8260 and 8270) of the groundwater sample 
collected from the UST area temporary monitoring well revealed dissolved Benzene, Ethylbenzene, 
MTBE, Total Xylenes, and Naphthalene concentrations in excess of applicable 2L GWQS.  The 
preliminary results of these activities indicated the necessity to conduct a Phase I LSA. 
 
In general, two “hot spots” of potential petroleum impact were identified during the UST closure activities; 
the former UST basin where petroleum impact was confirmed via groundwater sampling and a location 
approximately 30 feet west of the former UST basin where a DRO concentration of 1,480 mg/kg was 
identified in soil sample 052.  Soil samples collected as part of this investigation were collected at areas 
identified during the UST removal activities with the highest potential for petroleum impact. Six soil 
samples were collected along the former pipeline, including sample location 052, three soil samples were 
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taken to help delineate the suspected contamination at location 052 and one soil sample was taken at the 
location of the Shaw temporary well.   Soil samples were obtained for Risk-Based laboratory analysis in an 
effort to confirm or deny the presence of soil contamination in excess of applicable MSCCs at each of the 
areas previously identified with potential petroleum impact. It was agreed in a phone conversation between 
Ms. Nikki Hall with Camp Lejeune and Mr. Bruce Reed with the Wilmington Regional Office of the 
NCDENR to use this approach to correlate known TPH-DRO laboratory results with Risk-Based results. 
 
In addition, two shallow Type II monitoring wells were installed at the site.  One well was installed to 
replace the temporary well within the former UST basin and one well was installed adjacent to the Shaw 
pipeline sample 052.  Figure 2 illustrates the location of the LSA monitoring wells, LSA soil sampling 
locations, and permanent monitoring well locations in relation to the areas of concern identified during the 
UST/pipeline removal activities.  Groundwater samples were obtained from both of the newly installed 
monitoring wells for Risk-Based laboratory analytical analysis 
 
It should be noted that the LSA site soil and groundwater samples were labeled with prefix 
USTMRFF-.  The site identification was subsequently changed to UST1070; therefore, soil and 
groundwater are discussed in the following text, tables and figures with the prefix UST1070-.      
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B. RISK CHARACTERIZATION 
 
Limited Site Assessment Risk Classification and Land Use Form 
 

Part I - Groundwater/Surface Water/Vapor Impacts 
High Risk 
 
1. Has the release contaminated any water supply well including any used for non-drinking 

purposes? YES NO 

 

 
According to I&E/EMD/EQB, the MCB samples the base raw water supply wells semi-annually and no 
contaminants were reported in the latest sampling event.  No information provided indicates a water 
supply well has been contaminated as a result of the release from the MRFF potential source area. 
  

2. Is a water supply well used for drinking water located within 1,000 feet of the source 
area of the discharge or release? YES NO 

 The potable water well nearest to the potential source area is PSW HP-642 (active) located 
approximately 2,300 feet to the east-southeast.  See Figure 1. 

3. Is a water supply well not used for drinking water (e.g., irrigation, washing cars, 
industrial cooling water, filling swimming pools) located within 250 feet of the source 
area of the release? YES NO 

 There is no water supply well located within 1,000 feet of the source area of the release. 

4. Does groundwater within 500 feet of the source area of the release have the potential for 
future use (there is no other source of water supply other than the groundwater)? YES NO 

 

 
Currently there are an adequate number of locations for additional water supply wells to be installed on 
portions of MCB Camp Lejeune greater than 500 feet from the potential source area. 
 

5. Do vapors from the release pose a threat of explosion because of accumulation of the 
vapors in a confined space or pose any other serious threat to public health, public safety 
or the environment? YES NO 

 If YES describe.     

 Buildings within 500 feet of the potential source area are slab on grade.  No evidence of vapor 
accumulations has been reported.  

6. Are there any other factors that would cause the discharge or release to pose an 
imminent danger to public health, public safety, or the environment? YES NO 

 If YES describe.     

 
A review of data collected during this investigation does not provide evidence to suggest other factors 
that would cause the discharge or release to pose an imminent danger to public health, public safety, or 
the environment. 

Intermediate Risk 
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7. Is a surface water body located within 500 feet of the source area of the discharge or 

release? YES NO 
 

The nearest mapped surface water body is a tributary to Cogdel’s Creek located approximately 2,200 feet 
south of the potential source area.  The storm water retention pond located approximately 290 feet west 
of the source area is a manmade structure.   

 If YES, does the maximum groundwater contaminant concentration exceed the surface 
water quality standards and criteria found in 15A NCAC 2B.0200 by a factor of 10? YES NO 

  
8. Is the source area of the discharge or release located within an approved or planned 

wellhead protection area as defined in 42 USC 300h-7(e)? YES NO 
 If YES describe.     

 

Wellhead protection areas defined by 42 USC 300h-7(e) have not, as of this time, been designated by the 
State.  However, MCB Camp Lejeune has identified wellhead protection areas on the base.  Based on the 
most recent Wellhead Protection Plan – 2002 Update, the potential source area is not located within a 
proposed wellhead protection area. 

9. Is the release located in the Coastal Plain physiographic region as designated on a 
map entitled "Geology of North Carolina" published by the Department in 1985? YES NO 

  
As identified in the Geologic Map of North Carolina (North Carolina Department of Natural 
Resources and Community Development 1985), the subject site lies within the Coastal Plain 
Physiographic Province.  Figure 3 illustrates the subject site location in reference to the Geologic 
Map of North Carolina Coastal Plain physiographic province. 
 

 If YES, is the source area of the release located in an area in which there is recharge to 
an unconfined or semi-confined deeper aquifer that is being used or may be used as a 
source of drinking water? YES NO 

 If YES describe    
  

The potential source area is located just above an apparent unconfined surficial groundwater aquifer. 
 While there is the potential for recharge by rainfall to the unconfined surficial aquifer at the Base, the 
surficial aquifer is not used for water supply aboard MCB, Camp Lejeune.  Groundwater obtained from 
the Castle Hayne Aquifer is the raw water source for the MCB, Camp Lejeune potable water treatment 
facilities.  To determine if current petroleum contaminants in the site surficial aquifer could recharge to 
deeper unconfined or semi-confined aquifer(s), that are or may potentially be utilized as a drinking water 
source(s), the subject site findings were compared to available data from the MCB Hadnot Point Fuel 
Farm project (Incident No.’s 3671, 10615 and 27788).  The potential Michael Road Fuel Farm 
source area is located within the boundary of the MCB Hadnot Point Fuel Farm project.  The 
following data was obtained from the report entitled “Identification, Correlation, and Assimilation of 
Organic Subsurface Soils, Hadnot Point Fuel Farm” dated June 19, 2002.     
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 The Castle Hayne confining unit, where present, appeared to be highly incised by possible 
paleochannels and other such geologic features that would enable the vertical movement of fluids.  
Recharge to Coastal Plain aquifers occurs predominantly through direct surface recharge by rainfall 
in interstream areas (Cardinell, et al, 1995). 
 
The screen interval for the potable water well (PSW HP 642) nearest to the potential source area is 
112 to 196 feet BLS or within the Castle Hayne Aquifer (A&H, August 2002).  As previously 
stated, no information provided indicates a water supply well has been contaminated as a result of the 
release from the MRFF source area.  
 

10. Do the levels of groundwater contamination for any contaminant exceed the gross 
contamination levels established by the Department?  YES NO 

  
Laboratory analysis of the surficial groundwater samples from site monitoring wells UST1070-MW01 
and UST1070-MW02 revealed all EPA Methods 602, 625, MADEP VPH and EPH parameters were 
well below applicable GCLs. 
 

 
Part II - Land Use 
Property Containing Source Area of Release 
The questions below pertain to the property containing the source area of the release. 
 
1. Does the property contain one or more primary or secondary residences (permanent or 

temporary)? YES NO 
 Describe.     
  

MCB, Camp Lejeune does contain primary and secondary residences, however, they are more than 
1,500 feet from the potential source area. 
 

2. Does the property contain a school, daycare center, hospital, playground, park, 
recreation area, church, nursing home, or other place of public assembly? YES NO 

 Describe.     
 

MCB, Camp Lejeune does contain above described places of public assembly; however, they are more 
than 1,500 feet from the potential source area. 

3. Does the property contain a commercial (e.g., retail, warehouse, office/business space, 
etc.) or industrial (e.g., manufacturing, utilities, industrial research and development, 
chemical/petroleum bulk storage, etc.) enterprise, an inactive commercial or industrial 
enterprise, or is the land undeveloped? YES NO 

 Describe.     
  

The nearest building is 1070, a slab on grade office building for MRFF, located approximately 800 
feet south west of the potential source area.   
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4. Do children visit the property? YES NO 
 Explain.    
  

Children are not expected to visit the property. 
   

 Is access to the property reliably restricted consistent with its use (e.g., by fences, security 
personnel or both)? YES NO 

 Explain.   
 

There is a security fence around the perimeter of the MRFF facility and access is restricted to military 
vehicles. In addition military and civil service personnel operate the facility.       

5. Do pavement, buildings, or other structures cap the contaminated soil? YES NO 
 Describe.  

 
The potential source area is capped by grass-covered topsoil. 
   

 If YES, what mechanisms are in place or can be put into place to ensure that the 
contaminated soil will remain capped in the foreseeable future?   

  
6. What is the zoning status of the property?   
  

While MCB, Camp Lejeune is not subject to local or county-zoning requirements; MRFF is located 
within an area considered as Industrial/Commercial use. 
 

7. Is the use of the property likely to change in the next 20 years? YES NO 
 Explain.   
  

The current use of the local MCB, Camp Lejeune area is not likely to change in the near future. 
 

Property Surrounding Source Area of Release 
The questions below pertain to the area within 1,500 feet of the source area of the release (excludes 
property containing source area of the release): 
 
1. What is the distance from the source area of the release to the nearest primary or secondary residence 

(permanent or temporary)? 
  

Primary and secondary residence areas are greater than 1,500 feet from the potential source area. 
 

2. What is the distance from the source area of the release to the nearest school, daycare center, hospital, 
playground, park, recreation area, church, nursing home or other place of public assembly? 

  
There were no places of public assembly identified within a 1,500 feet radius of the potential source area 
(See Figure 1). 
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3. What is the zoning status of properties in the surrounding area? 
  

MCB, Camp Lejeune is not subject to local or county zoning requirements. However, MRFF is 
located within an Industrial/Commercial use area. 
 

4. Briefly characterize the use and activities of the land in the surrounding area. 
 

MRFF is a facility for storing and distributing mixed fuel to military vehicles.  Military use of the 
surrounding properties are storage, railroad transport yard, and military/civil service office buildings.  

 
C. RECEPTOR INFORMATION 
 

1. Water Supply Wells  
 

The nearest active potable water well is PSW HP-642.  This well is located approximately 2,300 
feet to the east-southeast of the source area. 

 
2. Public Water Supplies 
 

Are public water supplies available within 1,500 feet of the source area 
of the release? 

 YES NO 
If YES, where is the location of the nearest public water lines and the 

source(s) of the public water supply (indicate on map).  Describe. 
 

 
Public water is provided to building AS 1070, as well as other buildings within 1,500 feet of the 
potential source area by water mains, which carry, treated potable water.  Potable water is 
supplied to the site and surrounding areas by the MCB, Camp Lejeune water supply system.  
Groundwater obtained from the Castle Hayne Aquifer is the raw water source for the MCB, Camp 
Lejeune potable water treatment facilities. 
 

3. Surface Water 
 

The nearest mapped surface water body is a tributary to Cogdel’s Creek located approximately 
2,200 feet south of the potential source area.   

 
4. Wellhead Protection Areas 

 
MCB Camp Lejeune has identified wellhead protection areas on the base.  Based on the most 
recent Wellhead Protection Plan – 2002 Update, the potential source area is not located within a 
proposed wellhead protection area. 

 
5. Deep Aquifers in the Coastal Plain Physiographic Region  

 
To determine deep aquifers underlying the subject site was profiled in the “Visual Hydrogeologic 
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Framework” of the NCDENR Division of Water Resources website (VHF website).  Including 
the Surficial aquifer there are eleven identified aquifers (seven principal aquifers and four 
minor ones) within the North Carolina Coastal Plain Physiographic Region. A borehole 
identified as Hadnot Point Station was installed approximately 1.86 miles from the potential 
source area to a depth of approximately 1,520 feet BLS.  A copy of the Hadnot Point Station 
borehole data has been provided in Appendix A.  Subsurface aquifers identified from this 
borehole in order of increasing depth were as follows:  Surficial, Castle Hayne, Pee Dee, 
Black Creek, Upper Cape Fear, and Lower Cape Fear.  The principal aquifer utilized for 
potable water in the area of MCB, Camp Lejeune is the Castle Hayne Aquifer. 

 
6. Subsurface Structures  

 
Numerous underground utilities are present throughout MRFF facility.  These utilities are 
reportedly located above the surficial groundwater table (+ 7 feet BLS) and therefore, are not 
considered potential receptors. 

 
7. Property Owners and Occupants  

 
The subject site is owned and operated by the Commanding General – Marine Corps Base, 
Camp Lejeune.  Refer to Table 1. 

 
D. SITE GEOLOGY AND HYDROGEOLOGY 

 
D.1      Site Geology 
 

Description to the subsurface geology encountered at the site can be summarized as 
follows: 

 
UST1070-MW01 UST1070-MW02 

Depth in 
feet BLS 

Soil Description USCS Soil Description USCS 

0 
1 
2 
3 
4 

Olive/Tan, silty fine grained 
sands, few organics SM 

5 
6 
7 

Black, organic, fine grain 
sands with organic fines OH 

Tan, fine sand, few fines 
(Fill) 

8 
9 

10 
11 

Olive, fine to medium grained 
sand, few fines 

SP 

12 
13 
14 
15 

Light grey, silty fine grained sands SM 

16 Organic clayey sand OH 
17 

Light grey, silty fine grained 
sands  

SM 

Same as 12 to 15 feet BLS SM 
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Site subsurface geology was determined from the description of slit spoon samples 
and drill cuttings obtained during the installation of boreholes advanced to facilitate 
the construction of the Type II monitoring wells (UST1070-MW01 and UST1070-
MW02) and during advancement of the DPT probes.  A copy of the boring logs, 
monitoring well as-builts, and North Carolina Well Construction records have been 
provided in Appendix B.   

 
The soils described above are consistent with undivided surficial deposits typically 
encountered in the Coastal Plain physiographic province.    

 
D.2      Site Hydrogeology 
 

During the March 7, 2005 site visit, CATLIN personnel obtained depth to water data from 
site-monitoring wells UST1070-MW01 and UST1070-MW02.  Depth to surficial 
groundwater at wells UST1070-MW01 and UST1070-MW02 was 7.48 and 6.72 feet 
below top of casing, respectively.  Review of the boring and groundwater data generated 
during the numerous studies conducted at the adjacent Hadnot Point Fuel Farm, in 
conjunction with the data generated during this investigation, indicates the groundwater 
encountered below the potential source area is part of an unconfined surficial aquifer.  Site 
monitoring well details and the latest (October 15, 2003) groundwater gauging data has 
been summarized on Table 3.  The locations of the site monitoring wells have been 
illustrated on Figure 2.   
 

E. SAMPLING RESULTS 
 

The initial findings in the “Michael Road Fuel Farm UST Closure Report” indicated potential 
areas of concern in the site subsurface soils and groundwater.  To further assess these 
potential areas of concern, permanent Type II monitoring wells were installed at location of 
the temporary well installed during the UST closure activities and approximately 30 feet east 
of the former UST in an area identified with the highest soil DRO concentration adjacent to 
the former pipeline.  Soil samples and groundwater samples were collected for laboratory 
analysis from each of the permanent monitoring well locations.  Additionally, eight DPT soil 
borings (DPTs) were advanced within and around the identified areas of concern and 
representative soil samples were collected for laboratory analysis. 
 
All fieldwork methods were conducted in general accordance with CATLIN’s Standard 
Methods of Investigation and Data Evaluation.  A copy of the CATLIN Standard Methods of 
Investigation has been provided in Appendix C.   
 
Note:  Per the 2001 Guidelines, if LSA groundwater sample analysis results reveal 
groundwater contaminant(s) concentrations exceeding the 2LGWQS by a factor of ten, a 
Phase II LSA investigation is required. 
 
Initial observation and sampling results from the UST closure activities indicated that a Phase 
II LSA would be necessary at the site.  In order to meet an accelerated schedule of 
completion, NAVFAC Atlantic authorized Engineering and Environmental Inc. (EEI) to 



 
Department of Defense; 204100_Phase1_LSA CATLIN Engineers and Scientists 
CATLIN Project No. 204-100 9 March 2005 

install additional monitoring well(s).  Installation of the additional wells was initiated prior to 
obtaining the analytical results of the groundwater samples collected during the Phase I LSA. 
Laboratory results obtained from the Phase I LSA sampling event revealed no groundwater 
contamination greater than ten times the 2L GWQS.  Therefore, additional monitoring well 
installation was halted following the installation of monitoring well UST1070-MW03 (the first 
monitoring well installed as part of the Phase II LSA activities).  No soil or groundwater 
samples were obtained from monitoring well UST1070-MW03.     

 
E.1 Soil Sampling 

 
During the LSA field assessment phase, CATLIN personnel obtained subsurface soil 
samples for laboratory analysis while installing the eight DPT and two monitoring well 
boreholes on March 4, 2005.  At all boreholes locations continuous samples were 
collected at 1-foot intervals until the apparent surficial water table was encountered.  
During the monitoring well borehole installation, soil samples were continuously 
collected to a depth of approximately 12 feet BLS then an additional soil sample was 
collected from 15 to 17 feet BLS for descriptive purposes.   
 
To assess for potential petroleum contamination the following screening and sample 
preparation methods were conducted.  As each borehole was advanced, the soil samples 
from the apparent unsaturated subsurface soils were set aside for screening.  To assess for 
potential petroleum contamination the headspace of each sample was screened with an 
FID.  The unsaturated soil sample from each DPT and Monitoring well borehole with the 
highest FID reading was prepared for laboratory analysis.  Each soil sample was labeled 
with the applicable borehole ID, sample depth, sample date, site name, sampler, and placed 
in an iced cooler.  The samples were then delivered to Paradigm Analytical Laboratories, 
Inc. (North Carolina Certification #481) in Wilmington, North Carolina.  In accordance 
with the Table 5 of the 2001 Guidelines, selected soil samples were analyzed for suspected 
mixed fuels (low to high boiling point fuels) contamination per EPA Method 8260(5035 
preparation), EPA Method 8270 (+ 10 largest non-target peaks), MADEP VPH and 
MADEP EPH.  
 
A copy of the resulting soil sample laboratory analysis report has been provided in 
Appendix D.  For regulatory compliance, the release was reported on or after January 
2, 1998 and therefore, resulting laboratory analysis data are compared to Risk-Based 
Corrective Action Levels or applicable MSCCs listed in the 2001 Guidelines.  
Analysis of the soil samples submitted for laboratory analysis can be summarized as 
follows: 
 
EPA Method 8260B/5035 (includes DIPE +MTBE) 
Analysis of site soil samples revealed that EPA Method 8260B/5035 parameter 
compound concentrations were either BQL or compliant with applicable I/C, 
Residential, and STGW MSCCs.  
 
The EPA Method 8260B/5035 laboratory report data has been summarized on Table 
4A.  Figure 4A shows a summary of the data in relation to the site map.   



 
Department of Defense; 204100_Phase1_LSA CATLIN Engineers and Scientists 
CATLIN Project No. 204-100 10 March 2005 

 
EPA Method 8270C 
Analysis of site soil samples revealed that EPA Method 8270 parameter compound 
concentrations were either BQL or compliant with applicable I/C, Residential, and 
STGW MSCCs.  
 
The EPA Method 8270 laboratory report data has been summarized on Table 4B.  
Figure 4B shows a summary of the data in relation to the site map.   
 
MADEP VPH/EPH 
Except for sample UST1070-SB08 (4-6 feet BLS), analysis of site soil samples 
revealed that MADEP VPH/EPH hydrocarbon fraction concentrations were either 
BQL or compliant with applicable I/C, Residential, and STGW MSCCs.  UST1070-
SB08 (4-6 feet BLS) exhibited C9-C22 aromatic concentration of 171 ug/Kg compliant 
with applicable I/C and Residential MSCCs however, in excess of the STGW MSCC 
of 34 ug/Kg).  The remaining hydrocarbon fraction concentrations, for soil sample 
UST1070-SB08, were either BQL or compliant with applicable I/C, Residential, and 
STGW MSCCs.  
 

The MADEP VPH/EPH laboratory report data has been summarized on Tables 4C 
and 4D.  Figure 4C shows a summary of the data in relation to the site map.   
 

E.2 Groundwater Sampling  
 

CATLIN personnel installed Type II monitoring wells UST1070-MW01 and UST1070-
MW02 on March 4, 2005.  Following termination of the soil boring, Type II monitoring 
wells were constructed using two-inch diameter PVC well screen with 0.01-inch slot 
openings extending from five to 15 feet BLS.  The annular space between the well screen 
and borehole was backfilled with medium grained sand.  Each well was developed using a 
submersible pump.  
  
On March 7, 2005 CATLIN personnel gauged the two newly installed monitoring wells 
for depth to water, potential free-phase product thickness, and to determine well volume.  
CATLIN purged a minimum of three well volumes from each of the two monitoring wells 
prior to placing the groundwater directly into laboratory sample glassware.  A copy of the 
sampling field data worksheet has been provided in Appendix E.  All groundwater samples 
were labeled with the monitoring well identification, sample date, site name, sampler, and 
placed in an iced cooler.  Samples were then delivered to Paradigm Analytical 
Laboratories, Inc. (Paradigm; North Carolina Certification #481) in Wilmington, 
North Carolina.   In accordance with Table 10 of the 2001 Guidelines, site 
groundwater samples were analyzed for suspected mixed fuels contamination per EPA 
Method 602 + Xylenes, EPA Method 625 (+ 10 largest non-target peaks), MADEP 
VPH and MADEP EPH.   
 
A copy of the resulting groundwater sample laboratory analysis report has been provided 
in Appendix D.  For regulatory compliance the resulting laboratory analysis data have been 
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compared to applicable groundwater quality standards listed in the 2001 Guidelines.  
Analysis of the groundwater samples submitted for laboratory analysis can be summarized 
as follows: 
 
EPA METHOD 602 + XYLENES + IPE + MTBE 
Analysis of the monitoring well UST1070-MW01 and UST1070-MW02 groundwater 
samples revealed that EPA Method 602 target compound concentrations were either BQL 
or below applicable 2L GWQS and GCLs. 
 
The EPA Method 602 + Xylenes + IPE + MTBE laboratory report data has been 
summarized on Table 5A.  Figure 5A shows a summary of the data in relation to the site 
map.   
 
EPA METHOD 625 + TICS 
Analysis of the monitoring well UST1070-MW01 and UST1070-MW02 groundwater 
samples revealed that EPA Method 625 target compound concentrations were either BQL 
or below applicable 2L GWQS and GCLs.       
 
In accordance with the 2001 Guidelines EPA Method 625 sample(s) are also analyzed for 
the ten (10) largest (peak area) non-target compounds, or Tentatively Identified 
Compounds (TICs).  TICs refer to detected compounds, which are not present in the EPA 
Method 625 list of target compounds. Therefore, not all TICs are identified and 
quantitated using individual standards.  TIC listings are prepared using a computerized 
library search of electron impact mass spectral data and evaluation of the relevant data by a 
mass spectral data specialist.  Quantitation was accomplished by relative peak height of the 
compound compared to that of the nearest internal standard from the total ion 
chromatogram.  TICs are identified and quantitated only if the peak height is equal to or 
greater than 10% of that of the nearest internal standard.  The quantitation standard 
provided is an estimate.  There are no established standards for any of these TICs. 
Laboratory analysis of the site surficial groundwater samples for the ten largest TICs are 
summarized as follows: 
 
UST1070-MW01 – No TICs were evident in the groundwater sample.   
UST1070-MW02 – Ten TICs were detected in the groundwater sample. 
 
The EPA Method 625 + TICs laboratory report data has been summarized on Table 5B. 
Figure 5B shows a summary of the data in relation to the site map.   
 
MADEP VPH/EPH 
MADEP VPH/EPH analysis of both UST1070-MW01 and UST1070-MW02 
groundwater samples revealed that concentrations of toxicological defined hydrocarbon 
fractions C5-C8 Aliphatics, C9-C18 Aliphatics, C19-C36 Aliphatics and C9-C22 Aromatics 
(except for the UST1070-MW02 samples) were either BQL or below applicable 2L 
GWQS.  Analysis results for groundwater UST1070-MW02 sample revealed C9-C22 

Aromatic concentration of <230 ug/L which may or may not actually exceed the 
applicable 2L GWQS of 210 ug/L.  Although the C9-C22 Aromatic hydrocarbon fraction 
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concentration of <230 ug/L was determined by adding a known C9-C10 Aromatic 
concentration of 130 ug/L to a BQL for C11-C22 Aromatic of <100ug/L, as a precaution it 
should be considered in excess of applicable 2L GWQS.  GCLs have not been established 
for MADEP VPH/EPH hydrocarbon fractions. 
 
MADEP EPH/VPH laboratory report data has been summarized on Tables 5C and 5D. 
Figure 5C shows a summary of the data in relation to the site map.   
 
Note: Analysis of the groundwater samples revealed groundwater contaminant 
concentrations less than ten times the 2L GWQS and therefore, a Phase II LSA was not 
necessary.  As discussed in Section F, drilling activities were halted after a single Type II 
monitoring well (UST1070-MW03) was installed.  Although no groundwater data or 
samples were obtained from UST1070-MW03 the location is illustrated on attached 
Figures 4A through 5C.   
 

E.3 Free-Phase Product 
 
No measurable thickness of free-phase product was detected in either site 
groundwater monitoring well during this Phase I LSA. 
 

F. CONCLUSIONS AND RECOMMENDATIONS 
 

F.1     Conclusions 
 

LSA field and laboratory findings can be summarized as follows: 
 
Based on the field and laboratory findings of this Phase I LSA, CATLIN concludes 
that the subject site meets the criteria for Industrial/Commercial (I/C) land use and 
Intermediate Risk classification.   
 
Laboratory analysis of the LSA soil samples indicated no EPA Method 8260(5035 
preparation), EPA Method 8270 (+ 10 largest non-target peaks), MADEP VPH and 
MADEP EPH parameters in excess of applicable Industrial/Commercial MSCCs.  Soil 
samples were obtained from the general areas identified in the Shaw Closure report 
with TPH-DRO analytical results in excess of 10 mg/kg for Risk-Based analysis.  
Results of the Risk-Based sampling indicated no contaminant concentrations 
exceeding the Residential MSCC. 
 
Laboratory analysis of the LSA groundwater samples indicated no EPA Method 602 
+ Xylenes and EPA Method 625 (+ 10 largest non-target peaks) parameters in excess 
of applicable GCLs and 2LGWQS.  No GCLs have been established for MADEP 
EPH/VPH hydrocarbon fractions.  Analysis results for groundwater UST1070-MW02 
sample revealed C9-C22 Aromatic concentration of <230 ug/L which may or may not 
actually exceed the applicable 2L GWQS of 210 ug/L.  Although the C9-C22 Aromatic 
hydrocarbon fraction concentration of <230 ug/L was determined by adding a known 
C9-C10 Aromatic concentration of 130 ug/L to a BQL for C11-C22 Aromatic of 
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<100ug/L, as a precaution it should be considered in excess of applicable 2L GWQS. 
 
F.2      Recommendations 

 
Ultimately, the NCDENR Division of Waste Management UST Section Underground 
Storage Section personnel will determine the risk classification for the incident at the 
subject site.  Any additional assessment and/or remediation activities would be based on 
the pending risk classification.  The following recommendations are based on CATLIN 
personnel evaluating site findings in accordance with the 2001 Guidelines. 
 
Current site soil and groundwater conditions meet the criteria for “No Further Action” 
with a “Notice of Residual Petroleum” or Land Use Restrictions.  However, based on the 
low C9-C22 Aromatic concentration within the site groundwater at monitoring well 
UST1070-MW02 it is reasonable to expect natural attenuation to reduce the C9-C22 

Aromatic concentration levels to below applicable 2L GWQS.  Therefore, it is 
recommended that a groundwater sample be obtained in one year from UST1070-MW02 
and analyzed for MADEP VPH/EPH. 
 
Based on the analytical results of the Risk-Based soil analysis, additional soil 
assessment is not warranted. 
 
Should the laboratory results indicate compliance with the 2L GWQS, a request for No 
Further Action should be made. 
  
A copy of this report should be forwarded to the NCDENR at the following address: 

 
 North Carolina Department of Environment and Natural Resources 

Division of Waste Management 
UST Section 

Attention:  Mr. Bruce Reed 
127 Cardinal Drive Extension 

Wilmington, North Carolina 28405 
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Results (detected) mg/kg (ppm)
Sample No. DRO GRO

001 28.70 <4.9
002 39.10 <4.5
003 21.30 <5.2
005 9.53 <5.7
006 27.80 <5.1
007 7.03 <5.7
008 15.50 <5.1
009 40.80 <5.8
010 25.20 <5.3
014 6.67 <5.4
015 6.18 <5.2
016 22.20 <4.5
017 49.60 <5.0
018 6.77 <5.9
019 8.46 <5.5
022 7.34 <5.2

024A 11.80 <4.5
024 9.08 <5.6
025 10.90 <5.2
026 30.40 <5.2
027 6.88 <5.4
028 14.60 <5.2
030 5.87 <5.3
031 18.50 <4.9
032 6.94 <5.3
034 12.10 <4.7
036 6.19 <5.4
037 16.80 <4.6
038 7.37 <4.8
039 5.90 <4.6
043 8.42 <5.1
046 7.28 <5.2
047 7.04 <4.9
048 26.60 <5.6
049 6.97 <3.2
050 19.90 <4.8
051 32.70 <5.5
052 1,480 <5.2
053 6.88 <4.8
054 11.70 <5.7

SHAW UST REMOVAL -
SOIL SAMPLING RESULTS

To Horizontally Delineate
Area Around Sample 052

(NO DATA)





4A

Analytical Method: EPA Method 8260B/5035

Date 
Collected

Sample 
Depth 

(ft. BLS)

US1070-MW01  3/4/2005 4-5' 0.0542 0.00889 <0.00596 <0.00596 <0.00596 <0.00596 BQL

UST1070-MW02  3/4/2005 1-2' 0.0072 <0.0217 <0.00434 <0.00434 <0.00434 <0.00434 BQL

UST1070-SB01  3/7/2005 4-6' 0.00613 <0.0243 <0.00487 <0.00487 <0.00487 <0.00487 BQL

UST1070-SB02  3/7/2005 2-4' 0.0116 <0.0243 <0.00485 <0.00485 <0.00485 <0.00485 BQL

UST1070-SB03  3/7/2005 4-8' 0.0152 <0.025 <0.00501 <0.00501 <0.00501 <0.00501 BQL

UST1070-SB04  3/7/2005 2-4' 0.00438 <0.0251 <0.00502 <0.00502 <0.00502 <0.00502 BQL

UST1070-SB05  3/7/2005 4-6' 0.0224 0.00489 <0.00431 <0.00431 0.00312 <0.00431 BQL

UST1070-SB06  3/7/2005 4-6' 0.013 <0.028 <0.00559 <0.00559 <0.00559 <0.00559 BQL

UST1070-SB07  3/7/2005 2-4' 0.0148 <0.0234 <0.00468 <0.00468 <0.00468 <0.00468 BQL

UST1070-SB08  3/7/2005 4-6' <0.0503 <0.0252 0.011 <0.00503 0.0541 0.0311 BQL

UST1070-MW01 
Duplicate

3/7/2005 4-5' 0.0585 0.00892 <0.00666 <0.00666 <0.00666 <0.00666 BQL

Residential MSCC (mg/kg)
Industrial/Commercial MSCC (mg/kg)
Soil to Groundwater MSCC (mg/kg)

None 
Established

1,564
40,880
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Date 
Collected

Sample 
Depth 

(ft. BLS)

UST1070-MW01 3/4/2005 4-5' <0.428 <0.428 2.96 <0.428 <0.428 <0.428 <0.428 <0.428 <0.428 <0.428 BQL

UST1070-MW02 3/4/2005 1-2' <0.355 <0.355 <0.71 <0.355 <0.355 <0.355 <0.355 <0.355 <0.355 <0.355 BQL

UST1070-SB01 3/7/2005 4-6' <0.373 <0.373 <0.746 <0.373 <0.373 <0.373 <0.373 <0.373 <0.373 <0.373 BQL

UST1070-SB02 3/7/2005 2-4' <0.368 <0.368 <0.736 <0.368 <0.368 0.059 <0.368 <0.368 <0.368 <0.368 BQL

UST1070-SB03 3/7/2005 4-8' <0.369 <0.369 2.63 <0.369 <0.369 <0.369 <0.369 <0.369 <0.369 <0.369 BQL

UST1070-SB04 3/7/2005 2-4' <0.35 <0.35 <0.701 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 BQL

UST1070-SB05 3/7/2005 4-6' 0.081 0.114 <0.672 0.279 0.054 <0.336 0.057 <0.336 0.071 0.077 BQL

UST1070-SB06 3/7/2005 4-6' <0.394 <0.394 <0.788 <0.394 <0.394 <0.394 <0.394 <0.394 <0.394 <0.394 BQL

UST1070-SB07 3/7/2005 2-4' <0.337 <0.337 <0.673 <0.337 <0.337 <0.337 <0.337 <0.337 <0.337 <0.337 BQL

UST1070-SB08 3/7/2005 4-6' 0.104 <0.386 <0.772 <0.386 <0.386 <0.386 <0.386 2.14 0.486 <0.386 BQL
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Residential MSCC (mg/kg)
Industrial/Commercial MSCC (mg/kg)
Soil to Groundwater MSCC (mg/kg)
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Analytical Method: MADEP Method EPH/VPH

Date 
Collected

Sample 
Depth 

(ft. BLS)

UST1070-MW01 3/4/2005 4-5' <10 <10 <10 <20

UST1070-MW02 3/4/2005 1-2' <10 <10 <10 <20

UST1070-SB01 3/7/2005 4-6' <10 <10 <10 <20

UST1070-SB02 3/7/2005 2-4' <10 <10 <10 <20

UST1070-SB03 3/7/2005 4-8' <10 <10 <10 <20

UST1070-SB04 3/7/2005 2-4' <10 <10 <10 <20

UST1070-SB05 3/7/2005 4-6' <10 <1,510 1,700 <700

UST1070-SB06 3/7/2005 4-6' <10 <10 <10 <20

UST1070-SB07 3/7/2005 2-4' <10 <10 100 <20

UST1070-SB08 3/7/2005 4-6' <10 2,619 <10 171

Sample ID
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Soil to Groundwater MSCC (mg/kg)
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9,386
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93,860
*
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Analytical Method: EPA Method 602+ XYLENES+IPE+MTBE

Sample
ID

Date 
Collected

USTMRFF-MW01 USTMRFF-MW01 3/7/2005 <1 <1 <1 3.22 <1 <4

USTMRFF-MW01  Duplicate USTMRFF-MW01  Duplicate 3/7/2005 <1 <1 <1 2.99 <1 <4

USTMRFF-MW02 USTMRFF-MW02 3/7/2005 <1 <1 1.08 <2 <1 <4

Well ID
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Analytical Method: EPA Method 625 + TICS

Sample
ID

Date 
Collected

USTMRFF-MW01 USTMRFF-MW01 3/7/2005 <10 BQL

USTMRFF-MW02 USTMRFF-MW02 3/7/2005 2.1 BQL

Well ID

Contaminant of Concern

2L GWQS
GCL
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Analytical Method: MADEP Method EPH/VPH

Sample
ID

Date 
Collected

USTMRFF-MW01 USTMRFF-MW01 3/7/2005 <200 <100 <200 <100

USTMRFF-MW02 USTMRFF-MW02 3/7/2005 <200 <100 <230 <100

Well ID

Contaminant of Concern
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