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Pb   Lead 
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2004 HELICOPTER RELEASE  
ABOVEGROUND STORAGE TANK JP-5 FUEL RELEASE 

 
MARINE CORPS AIR STATION 

NEW RIVER, NORTH CAROLINA 
 

June 27, 2005 
 

EXECUTIVE SUMMARY 
 

The purpose of this Comprehensive Site Assessment  (CSA) was to further define the extent of site 
soils impacted with jet fuel (JP-5) and assess potential dissolved surficial groundwater contamination 
and free product accumulation just south of the Delta Taxiway aboard Marine Corps Air Station 
(MCAS), New River, North Carolina.  On February 25, 2004 approximately 700 gallons of JP-5 was 
accidentally released from a helicopter fuel tank onto the flight line and then flowed southward onto 
the adjacent grass area.  Subsequent to the release, initial abatement activities included Air Station 
crews excavating impacted soils from the release area on two separate occasions.  CATLIN Engineers 
and Scientists (CATLIN) personnel obtained seventeen (17) soil samples (HA-1 through HA-17) from 
the excavation boundaries for analysis per EPA Methods 8015/5030 and 8015/3550 for Total 
Petroleum Hydrocarbons (TPH) as Gasoline Range Organics (GRO) and Diesel Range Organics 
(DRO), respectively.  While impacted soils in the vicinity of soil sample HA-04 (DRO) were abated, 
laboratory analyses revealed a remnant area of concern, or TPH concentrations in excess of 
applicable NCDENR Action Levels, in the vicinity of site soil samples HA-06 (DRO and GRO), 
HA-16 (DRO and GRO) and HA-17 (DRO and GRO).  In an e-mail dated May 27, 2004, NCDENR 
personnel recommended a CSA be completed prior to any additional remediation efforts.  CATLIN 
was authorized to perform a CSA, by the LANTDIV NAVFACENGCOM in accordance with the 
Order of Supplies Contract Number N62470-01-D-3009, Delivery Order Number 0136.   
 
General Site Conditions 
o No potential receptors including any human, plant, animal, utilities, structures or surface waters 

were identified that could be adversely affected as a result of this JP-5 release.  
o In accordance with the NCDENR “Geologic Map of North Carolina 1985”, the subject site is 

located within the Coastal Plain physiographic region. 
o The area within 1,500 feet of the subject site is still within the MCAS.  Access to this area is 

restricted. 
 
Site Soil Analysis 
o  EPA Method 8015/5035 analysis of all site CSA soil samples revealed TPH-GRO 

concentrations that were either BQL or below the applicable NCDENR Action Level of 10 
mg/Kg.   

o EPA Method 8015/3550 analysis of all site CSA soil samples revealed TPH-DRO concentrations 
that were either BQL or below the applicable NCDENR Action Level of 40 mg/Kg. 

o The area of concern remains the subsurface soils around site soil samples HA-06, HA-16 and 
HA-17.    

 
Site Groundwater Analysis 
o Laboratory analysis of all site groundwater samples revealed BQL for all EPA Method 602 + 

MTBE + Xylenes parameters.  
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o Laboratory analysis of all site groundwater samples revealed BQL for all EPA Method 625 

analysis parameters.  In addition no TICs were detected in the site groundwater samples.   
o The apparent surficial groundwater flow direction, within the area of interest, is generally to the 

northwest. 
 
Site Free-Phase Product Data 
During the initial abatement activities and CSA field investigation no free-phase product (>0.01’) 
was detected at the subject site.   
 
Conclusions 
o Based on the Initial Abatement and CSA investigation findings, the source area at the subject site 

has been delineated.  The area of concern remains the subsurface soils around site soil samples 
HA-04 (TPH-DRO), HA-06 (TPH-DRO and -GRO), HA-16 (TPH-DRO and -GRO) and HA-17 
(TPH-DRO and -GRO).    

 
Recommendations 
o Excavate the area around soil sample locations HA-06, HA-16 and HA-17 from the land surface 

to the apparent water table.  The area proposed for excavation is approximately 20 feet long by 
20 feet wide by 3 feet deep, or approximately 45 cubic yards of impacted soils. 

o Obtain excavation boundary samples for TPH-GRO and DRO analysis. 
o Once post excavation samples indicate that soil quality is within applicable NCDENR Action 

Level concentrations propose that NCDENR WiRO personnel evaluate this incident for “Site 
Closure”. 

 
A copy of this report should be forwarded to the NCDENR WiRO at the following address: 
 

North Carolina Department of Environment and Natural Resources 
Division of Water Quality 

Groundwater Section 
Attention:  Dr. Charles F. Stehman, Ph.D., P.G. 

127 Cardinal Drive Extension 
          Wilmington, North Carolina 28405 
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2.0 SITE HISTORY AND SOURCE CHARACTERIZATION 
 

The release impacted the grass area just south of the Delta Taxiway flight line aboard the 
Marine Corps Air Station (MCAS) at New River, North Carolina (see Figure 1).  Site AST 
owner/operator information has been listed on Table 1.     

 
2.1 SITE HISTORY 

 
Land use in the vicinity of the subject site is a military airplane flight line to facilitate 
the training and support of Marine Corps aircraft.  Other than aircraft on the flight 
line, there are no other potential petroleum sources (aboveground storage tanks, 
underground storage tanks, pipelines, ex.) within 500 feet of the subject site.  On 
February 25, 2004, approximately 700 gallons of JP-5 fuel was accidentally released 
from a helicopter fuel tank onto the flight line and then flowed southward onto the 
adjacent grass area.  This is the first petroleum release to occur at the subject site.  
Subsequent to the release, Air Station crews conducted initial abatement measures, 
which included excavation of apparently impacted soils at the release area.   Laboratory 
analysis of post excavation soil samples revealed areas of remnant soil contamination 
remained at the site.  In an e-mail dated May 27, 2004, NCDENR personnel 
recommended a CSA be completed prior to any additional remediation efforts.     
 
CATLIN was authorized to perform this CSA, by the NAVFAC ATLANTIC in 
accordance with the Order of Supplies Contract Number N62470-01-D-3009, 
Delivery Order Number 0136.  
 

2.2 SOURCE CHARACTERIZATION 
 
Source 
As previously discussed, on February 25, 2004 approximately 700 gallons of jet fuel 
(JP-5) was incidentally released from a helicopter fuel tank onto the flight line and 
then flowed southward onto the adjacent grass area.  JP-5 (CAS 8008-20-6), or Navy 
jet fuel, is predominantly kerosene (+100% by weight) and naphthalene (+ 0.04% by 
weight).  In the groundwater environment JP-5 has negligible solubility in water and 
a specific gravity of approximately 0.81 (A Hess, 1999).  
 
Initial Abatement and Assessment Activities 
Subsequent to the release, Air Station crews excavated impacted soil from the release 
area and CATLIN personnel obtained twelve confirmatory soil samples (identified as 
HA-01 through HA-12) from the base of the excavation on March 8, 2004.  
Confirmatory soil samples were analyzed per EPA Methods 8015/5030 and 8015/3550 
for TPH concentrations of Gasoline Range Organics (GRO) and Diesel Range Organics 
(DRO) respectively.  For regulatory compliance laboratory analysis results were 
compared to the NCDENR Action Levels for TPH-GRO (10 mg/Kg) and TPH-DRO  
(40 mg/Kg) as listed in the 2000 Guidelines.  Laboratory analyses revealed TPH  
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concentrations in excess of applicable NCDENR Action Levels in two soil samples, 
HA-04 (DRO) and HA-06 (DRO and GRO).   
 
Based on the initial soil sample results, additional excavation activities were initiated in 
the area around soil sample locations HA-04 and HA-06.  Following the excavation, 
CATLIN personnel again obtained confirmatory soil samples for laboratory analysis on 
April 19, 2004.  Three soil samples, HA-13, HA-14, and HA-15, were collected by 
hand auger from the base of the additional excavation at HA-04 and two confirmatory 
soil samples, HA-16 and HA-17 were collected from the additional excavation at HA-
06.   These samples were also analyzed for TPH-GRO and TPH-DRO.  Laboratory 
analysis of post excavation soil samples from the HA-04 area revealed TPH-GRO and 
TPH-DRO concentrations compliant with applicable NCDENR Action Levels.  
However, analyses of soil samples HA-15 and HA-16 exhibited TPH-GRO and TPH-
DRO concentrations in excess of applicable NCDENR Action Levels.  As stated 
previously, site conditions warranted additional site soil and initial site groundwater 
assessment.   
 
Site Geographical Setting and Surrounding Land Use 
The subject site is located within the coastal plain of North Carolina just off the New 
River.  The area is former woodland that has been cut and graded for the construction 
of the MCAS flight line and surrounding support structures.  The surrounding land 
surface is relatively flat with a topography elevation ranging from approximately 23 
to 25 foot above MSL.  Aside from the adjacent paved flight line the local area is 
covered with grass.       
 
As stated previously, the subject site is adjacent to the Delta Taxiway flight line 
aboard MCAS New River.  MCAS New River consists of approximately 2,600 acres 
of land utilized for various military and civil service purposes.  This site is currently 
utilized to train and support Marine Corps aircraft and will likely remain so for the 
foreseeable future.   
 
 

3.0 SITE RECEPTOR INFORMATION 
 

As defined by NCDENR in NCAC 15A 02L .0102(19) “receptors” include any human, plant, 
animal or structure with the potential to be adversely affected by the release or migration of 
contaminants.  Guidance documents issued by the regulatory agency indicate that structures 
may include items such as utility lines, basements, and elevator shafts.  Although not 
specifically included in Section .0102 of 2L GWQS, regulatory officials typically consider 
potential receptors to include environmental resources such as water supply wells, surface 
waters, drinking water supplies, and "regions of groundwater that have been identified for 
planned resource development."  Receptors noted during the March 15, 2005 area 
reconnaissance can be summarized as follows: 
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 Adjoining Property Owners within 1,500 feet of the Source Area 
Not applicable.  The area within a 1,500 feet radius of the source area is still well within the 
MCAS property boundary. 
 
Potable or Non-potable Water Wells within 1,500 feet of Source Area 
o No potable or non-potable water wells are located within 1,500 feet of the subject site, 
o The MCAS, New River water system supplies public water to the site.  The water well 

nearest to the subject site is MCAS potable water well PSWAS-4150 located 
approximately 4,200 feet west of the source area.  

 
Wellhead Protection Areas 
o Camp Lejeune has identified proposed wellhead protection areas on the MCAS.  According 

to available information (Wellhead Protection Plan – 2002 Update, August 2002), the 
subject site is not located within a proposed wellhead protection area. 

 
Surface Water Bodies within 1,500 feet of Source Area 
o +80 feet south – Manmade drainage ditch, 
o No surface water is located within 1,500 feet of the subject site, 
o The nearest natural surface water is New River located approximately 4,300 feet 

northeast of the potential source area, 
o A man-made storm water retention pond is located approximately 1,000 feet south of the 

potential source area. 
 

Buildings within 1,500 feet of Source Area 
o +500 feet southeast – AS3000 – slab on grade construction, 
o +560 feet southeast – AS3003 – slab on grade construction, 
o +900 feet south – AS3525 - slab on grade construction. 

 
Underground Utilities within 1,500 feet of the Source Area  
o +0 feet  - Electrical conduit for the Delta Taxiway runway lights are located approximately 

2 feet below grade and run parallel to the runway through the soil excavation limits,  
o Remaining underground communications and telephone lines are located greater than 400 

feet from the source area and are generally installed at a depth of less than three feet 
BLS; however, their exact locations are not known. Secure communication lines are also 
located on site, but their exact locations and installation depths are not available for 
public record.   

 
Public Access within 1,500 feet of the Source Area 
o The area within 1,500 feet of the source is still within the MCAS.  Access to this area is 

restricted.   
o No areas of general public assembly (schools, churches, shops, playgrounds, etc.) 

currently exist within 1,500 feet of the source area. 
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4.0 REGIONAL GEOLOGY AND HYDROLOGY 
 

4.1 REGIONAL GEOLOGY 
 
In accordance with the NCDENR “Geologic Map of North Carolina 1985”, the 
subject site is located within the Coastal Plain physiographic region (see Figure 2).  
According to Horton and Zullo in The Geology of the Carolinas (1991), the Coastal 
Plain is comprised of a seaward thickening wedge of post-Triassic, primarily 
unconsolidated, siliclastic sediments (silts, sands and clays) and carbonate rocks that 
extend from the Fall Line to the continental shelf break.     

 
4.2 REGIONAL HYDROLOGY 

 
To determine the Regional Hydrogeology below the subject site, the site location was 
profiled in the NCDENR Division of Water Resources website “Visual Hydrogeologic 
Framework”.  Boreholes located within two and a half miles of the subject site and to 
depths of less than 400 feet BLS were evaluated to determine the local hydrogeology 
framework.  The following subsurface hydrologic sequence is based on the findings of 
the borehole data for U.S. Marine Corps Test Well No. 12 (1.58 miles away and 360 
feet BLS), Alliance Environmental (1.61 miles away and 341 feet BLS) and Carl 
Beacham (2.20 miles away and 138 feet BLS):   

 

Formation Name Approximate Depth 
BLS (feet) 

Approximate Thickness 
(feet) 

Surficial 0 to 20 20 
Upper Tertiary Aquifer Confining Unit 20 to 25 5 
Upper Tertiary Aquifer 25 to 52 27 
Castle Hayne Confining Unit 52 to 96 44 
Castle Hayne Aquifer 96 to 306 210 
Confining Unit 306 to >350 >44 

 
A copy of the “Visual Hydrogeology Framework “ search results for the subject site has 
been provided in Appendix A.      
 
 

5.0 SITE GEOLOGY AND HYDROLOGY 
 

During this CSA investigation three soil borings (ASTDELTAT-SB01 through 
ASTDELTAT-SB03) were advanced three to four feet BLS utilizing conventional hand 
auger techniques.  In addition five soil borings were advanced utilizing conventional hollow 
stem auguring techniques to facilitate the construction of four fifteen feet BLS shallow (Type  
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II) groundwater monitoring wells (ASTDELTAT-MW01 through ASTDELTAT-MW04) and 
one forty feet BLS deep (Type III) groundwater monitoring wells. (ASTDELTAT-MW05).  
All borings were advanced and sampled in general accordance with the attached CATLIN 
Standard Procedures (Appendix B).   

 
During installation of Type III groundwater monitoring well ASTDELTAT-MW05 borehole 
soil samples were obtained continuously until the drilling was terminated at 40 feet BLS.  
During installation of the Type II monitoring well boreholes continuous samples were 
collected until the apparent surficial water table was encountered.  Soil samples were then 
obtained at the 8-10 and 13-15 feet BLS intervals.  At the hand auger borehole locations soil 
samples were obtained continuously until the apparent surficial water table was encountered. 
 The CSA Soil boring and groundwater monitoring well locations, in relation to the site plan, 
have been illustrated on Figure 3. Copies of the groundwater monitoring well construction 
records and boring logs have been provided in Appendix C.    
     
5.1 SITE GEOLOGY 

 
Soil samples obtained during the site borehole installation were visually classified in 
accordance with the USCS.  The resulting information was evaluated to define the 
subsurface geology at the subject site, ascertain the vertical extent of soil vadose zone 
contamination and potential dissolved-phase groundwater contamination.   
 
A plan view of the site geologic cross section location has been illustrated in Figure 
4A.  The site subsurface geology, based on the site borehole cuttings, have been 
illustrated in cross sections A-A’ and B-B’ in Figures 4B and 4C, respectively.  As 
depicted in the Fence Diagrams presented on Figures 4B and 4C, the surficial 
materials from ground surface to approximately 1 to 3 feet BLS consisted of 
olive/black organic silty fine grained sands (SM).  Below this layer a mottled, highly, 
plastic clay (OH) was encountered to approximately 4 to 8.5 feet BLS.  Below this 
clay layer, olive fine to medium grained sand with few fines (SM) were encountered 
to approximately 8.5 to 13.5 feet BLS.   Below this, fine to medium grained sands, a 
dark olive; silt (OL) was encountered to depths ranging from approximately 11.5 to 
15 feet BLS.  Below 15 feet BLS soil description is based on cuttings obtained from 
Type III well ASTDELTAT-MW05.  A dark olive organic rich silt or peat (PT) was 
encountered down from 15 to 17.5 feet BLS.  From 17.5 to 29 feet BLS an olive silty 
fine to medium grained sand (SM) was encountered.  From 29 to 30.5 feet BLS, olive 
sandy clay (SC) was encountered.  From 30.5 until the borehole was terminated (40 
feet BLS) a light grey fine to coarse sand (SP) with lime fines and limestone 
fragments (gravel) were encountered. 
 
The soils described above are consistent with undivided surficial deposits typically 
encountered in the Coastal Plain physiographic province.  During borehole 
installation the apparent surficial water table was encountered approximately 2.5 to 3 
feet BLS 
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5.2 SITE HYDROLOGY 

 
As previously discussed, below the surficial water table there appears to be no 
consistent clay layer or geologic feature that could prevent the vertical migration of 
fluids between the Type II and III monitoring well screen intervals.  Therefore, it is 
assumed that the site Type II and III groundwater monitoring well screens intercept 
the same un- or semi-confined surficial groundwater aquifer.  Site Type II and III 
monitoring well construction details have been summarized in Table 2.       
 
Surficial Groundwater Flow Direction 
All site groundwater monitoring well top of casing (TOC) elevations have been 
surveyed in relation to an assumed elevation of 100.00 feet.  During a March 15, 
2005 site visit, CATLIN personnel gauged all site groundwater monitoring wells for 
depth to water table and potential free-phase product data.  The March 15, 2005 
surficial water table data has been summarized on Table 2.  This depth to 
groundwater table data has been subtracted from the TOC elevation data to determine 
the site surficial groundwater table elevations. The March 15, 2005 groundwater 
elevation data was entered into a contouring software program (AutoCAD Land 
Development) to generate the surficial groundwater table contours illustrated on 
Figure 5. 
 
A review of Figure 5 illustrates a relatively flat groundwater table.  The apparent 
surficial groundwater flow direction, within the area of interest, is generally to the 
northwest.   
 
Horizontal and Vertical Hydraulic Gradient 
Horizontal Hydraulic Gradient 
To determine the site surficial groundwater horizontal Hydraulic Gradient the 
difference in the March 15, 2005 water table elevations and distance between 
monitoring wells ASTDELTAT-MW01 and ASTDELTAT-MW04 were evaluated.  
The difference in the March 15, 2005 groundwater elevations (95.95 – 95.26) was 
0.69 feet.  The distance between ASTDELTAT-MW01 and ASTDELTAT-MW04 is 
approximately 275 feet.  The difference in water table elevation divided by the 
distance is 0.002 or a horizontal Hydraulic Gradient approximately 0.2 % to the 
northwest.   

 
Vertical Hydraulic Gradient 
To determine the site surficial groundwater vertical hydraulic gradient the well 
construction and March 15, 2005 water table depth data between Type II monitoring 
well ASTDELTAT-MW03 and Type III monitoring well ASTDELTAT-MW05 was 
evaluated.  A positive gradient indicates the potential for downward migration of 
groundwater from the shallow to the deeper aquifer zone.  On March 15, 2005 data, 
the calculated vertical hydraulic gradient at site monitoring wells ASTDELTAT-
MW03 and ASTDELTAT-MW05 was 0.04.  A summary of the vertical hydraulic 
gradient evaluation is listed on Table 3.  
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Hydraulic Conductivity 
The following hydraulic conductivity data is based on hydraulic testing conducted on 
the local surficial aquifer at a site approximately 1,000 feet northwest of the subject 
site.  Testing data, calculations, and results are included in a report entitled Leaking 
Underground Storage Tank Comprehensive Site Assessment Rapid Refueler (dated 
November 1, 1994) on file at the NCDENR WiRO.  Three slug tests were conducted 
during the 1994 CSA on monitoring wells identified as RR-4, RR-11, and RR-12 
resulting in hydraulic conductivity values of 18 ft/day, 15 ft/day and 20 ft/day, 
respectively.  In addition to the slug testing, grain size analysis was performed on two 
soil samples collected during the 1994 CSA investigation.  Grain size distribution 
testing was performed on soil samples collected from RR-4 (five to seven feet BLS) 
and RR-15 (five to seven feet BLS).  Comparison of the laboratory results to 
published information revealed hydraulic conductivity values of 23.78 ft/day for both 
samples.  An eight-hour pumping test was performed on monitoring well RR-15 as 
part of the 1994 CSA.  Hydraulic conductivity values were calculated using the 
pumping test data in accordance with the Dupuit methods and assumptions resulting 
with a value of 77.14 feet per day. Based on these hydraulic conductivity 
calculations, an estimated average hydraulic conductivity value of 31 feet per day was 
determined for the site. 

 
Groundwater Velocity 
The groundwater velocity (linear flow) was calculated using the following 
modification of Darcy's Law (Todd, 1980): 
 
Vavg = (Kavg/ne)(dh/dl) 
 
Where:   
Kavg = Average hydraulic conductivity (feet/day).  As previously discussed, an 
estimated average hydraulic conductivity value of 31 feet per day was determined for 
the site surficial aquifer. 

 
dh/dl = Hydraulic gradient (feet/feet).  As previously discussed, an estimated 
horizontal hydraulic gradient (from ASTDELTAT-MW01 and ASTDELTAT-
MW04) of 0.002 was determined for the site surficial aquifer. 

 
 ne = Effective porosity (unit less).  The arithmetic mean for fine sand (0.33) from 
McWorter and Sunada (1977) is utilized as the effective porosity value for the site 
surficial aquifer.   

 
Therefore: Vavg = (31 ft/day / 0.33) (0.002) = 0.187 ft/day 
 
Therefore: Based on the March 15, 2005 field data, the surficial groundwater velocity 
from site groundwater monitoring wells ASTDELTAT-MW01 to ASTDELTAT-
MW04 was determined to be approximately 0.187 feet per day. 
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Note: Groundwater travel time or average groundwater linear flow velocity serves as 
a conservative estimate for the rate for potential surficial groundwater contaminant 
migration across the subject site.  This figure would represent a conservative value 
since actual groundwater velocity rates should include several additional factors such 
as molecular diffusion, mechanical mixing, sorption-desorption, ion exchange, 
hydrolysis, and biodegradation.  

 
 
6.0 SITE SOIL SAMPLING  
 

As previously discussed in Section 2.2, during initial site abatement activities seventeen soil 
samples (HA-1 through HA-17) were obtained from hand auger boring locations.  Initial 
abatement soil samples were analyzed per EPA Methods 8015/5030 and 8015/3550 for TPH-
GRO and TPH-DRO, respectively.  Laboratory analyses revealed an area of concern, or TPH 
concentrations in excess of applicable NCDENR Action Levels, in site soil samples HA-06, 
HA-16 and HA-17.  To further delineate the site soil DRO and GRO area of concern, 
additional soil samples were obtained at three soil borehole locations (ASTDELTAT-SB01, 
SB02 and SB03) and at five groundwater monitoring well locations (ASTDELTAT- MW01 
through MW05).   

 
6.1 SOIL SAMPLE SCREENING AND ANALYSIS METHODS 

 
To assess for potential petroleum contamination the following screening and sample 
preparation methods were conducted.  During the CSA field assessment phase, 
CATLIN personnel obtained continuous soil samples, at 1-foot intervals, until the 
apparent surficial water table was encountered at each of the hand auger and 
monitoring well boreholes.  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 soil sample was screened 
with an FID.  The unsaturated soil sample from each hand auger and monitoring well 
borehole with the highest FID reading was prepared for laboratory analysis. Soil 
sample identification, depth of interval and FID results have been listed in Table 4.   
 
Soil samples, intended for laboratory analysis, were placed in laboratory glassware, 
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 Table 1 of the 2000 Guidelines, selected soil 
samples were analyzed for suspected jet fuels contamination per EPA Methods 5030 
and 3550 (8015 preparation).  For regulatory compliance all site soil sample 
laboratory analysis results were compared to the NCDENR TPH-GRO Action Level 
of 10 mg/Kg and NCDENR TPH-DRO Action Level of 40 mg/Kg in accordance 
with the 2000 Guidelines.   
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6.2 SOIL ANALYSES - EPA METHOD 8015/5030 

 
Laboratory analysis of the site CSA soil samples, per EPA Method 8260B/5035, 
revealed that all samples exhibited either BQL or TPH-GRO concentrations below 
the applicable Action Level of 10 mg/Kg.  TPH-GRO and results from initial site 
abatement and CSA phases have been summarized in Table 5.  The estimated 
horizontal extent of site soils with TPH–GRO concentrations in excess of 10 mg/Kg 
has been illustrated on Figure 6A.  The estimated vertical extent of site soils with 
TPH–GRO concentrations in excess of 10 mg/Kg has been illustrated in Figures 6B. 
 

6.3 SOIL ANALYSES – EPA METHOD 8015/3550 
 
Laboratory analysis of the site CSA soil samples, per EPA Method 8015/3550, 
revealed that all samples exhibited either BQL or TPH-DRO concentrations below 
the applicable Action Level of 40 mg/Kg.  TPH-DRO results from initial site 
abatement and CSA phases have also been summarized in Table 5.  The estimated 
horizontal extent of site soils with TPH – DRO concentrations in excess of 40 mg/Kg 
has been illustrated on Figure 7A.  The estimated vertical extent of site soils with 
TPH – DRO concentrations in excess of 40 mg/Kg has been illustrated on Figures 
7B. 
 
A copy of the Paradigm laboratory analysis report and Chain-Of-Custody (C-O-C) 
records, concerning the CSA site soil sample analysis, has been provided in 
Appendix D. 
 
 

7.0 SITE GROUNDWATER SAMPLING AND ANALYSIS METHODS 
 

On March 15, 2005 CATLIN personnel obtained representative groundwater samples from 
all five site groundwater monitoring wells.  In order to obtain representative groundwater 
samples each monitoring well was purged a minimum of three volumes.  A copy of the 
March 15, 2005 monitoring well groundwater sampling field data worksheet has been 
provided in Appendix E.  
 
Once the appropriate volume of groundwater was pumped from each monitoring well a 
groundwater sample was placed in laboratory glassware.  All groundwater samples were 
labeled with the applicable monitoring well ID, sample date, site name, sampler, placed in an 
iced cooler and transported with the appropriate C-O-C to Paradigm Analytical Laboratories 
in Wilmington, North Carolina.  In accordance with Table 5 of the 2000 Guidelines, site 
groundwater samples were analyzed for suspected jet fuel contamination per EPA Methods 
602 + MTBE + xylenes and 625 + TICs.  For regulatory compliance results for all analysis 
parameters were compared to applicable 2L GWQS listed in the 2000 Guidelines. 
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7.1 GROUNDWATER ANALYSES – EPA METHOD 602 + MTBE + XYLENES 

 
Laboratory analysis of the March 15, 2005 samples revealed BQL for all EPA 
Method 602 + MTBE + Xylenes analysis parameters in all site groundwater 
monitoring well samples.  Site groundwater sample EPA Method 602 analysis results 
have been summarized in Table 7.  The locations of the site groundwater sample 
locations and EPA Method 602 analysis results, in relation to the site plan, have been 
illustrated on Figure 8.   
 

7.2 GROUNDWATER ANALYSES – EPA METHOD 625 + TICS 
 
Laboratory analysis of the March 15, 2005 samples revealed BQL for all EPA 
Method 625 analysis parameters in all site groundwater monitoring well samples.  
Site groundwater sample EPA Method 625 analysis results have been summarized in 
Table 8.  Location of the groundwater sample locations and EPA Method 625 
analysis results, in relation to the site plan, has been illustrated in Figure 9.   

 
TICS - Ten (10) Largest (peak area) Non-Target Compounds  

 
In accordance with the 2000 Guidelines EPA Method 625 sample(s) are also 
analyzed for TICS (the ten largest (peak area) non-target compounds).  TICs refer to 
compounds that have been detected by the EPA Method 625 analysis, but are not 
present in the standard EPA Method 625 list of analysis compounds.  Laboratory 
analysis of the March 15, 2005 samples revealed no TICs were detected in any of the 
site groundwater monitoring well samples.   
 
A Copy of the Paradigm laboratory analysis report and C-O-C concerning the March 
15, 2005 site groundwater sample event has been provided in Appendix D. 
 
 

8.0 GROUNDWATER MODELING RESULTS 
 
With no apparent groundwater contamination groundwater modeling was not conducted as part of 
this CSA investigation. 
 
 
9.0 SITE FREE-PHASE PRODUCT 

 
During the initial abatement activities and CSA field investigation, no free-phase product (>0.01’) 
was detected at the subject site.   
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10.0 CONCLUSIONS/RECOMMNEDATIONS 

 
Conclusions 
General Site Conditions 
o No potential receptors including any human, plant, animal, utilities, structures or surface 

waters were identified that could be adversely affected as a result of this JP-5 release.  
  
o In accordance with the NCDENR “Geologic Map of North Carolina 1985”, the subject 

site is located within the Coastal Plain physiographic region. 
 

o The area within 1,500 feet of the subject site is still within the MCAS.  Access to this 
area is restricted. 

 
Site Soil Analysis 
o  EPA Method 8015/5035 analysis of all site CSA soil samples revealed TPH-GRO 

concentrations that were either BQL or below the applicable NCDENR Action Level of 
10 mg/Kg.   

 
o EPA Method 8015/3550 analysis of all site CSA soil samples revealed TPH-DRO 

concentrations that were either BQL or below the applicable NCDENR Action Level of 
40 mg/Kg. 

 
o The area of concern remains the subsurface soils around site soil samples HA-06, HA-16 

and HA-17.    
 

Site Groundwater Analysis 
o Laboratory analysis of all site groundwater samples revealed BQL for all EPA Method 

602 + MTBE + Xylenes parameters.  
  
o Laboratory analysis of all site groundwater samples revealed BQL for all EPA Method 

625 analysis parameters.  In addition no TICs were detected in the site groundwater 
samples.   

 
Site Free-Phase Product Data 
During the initial abatement activities and CSA field investigation no free-phase product 
(>0.01’) was detected at the subject site.   

 
Recommendations 
 
o Excavate and properly dispose of remnant JP-5 impacted soils in the vicinity of soil 

sample locations HA-06, HA-16 and HA-17 from the land surface to the apparent water 
table.   The area proposed for excavation is approximately 20 feet long by 20 feet wide by 
3 feet deep, or approximately 45 cubic yards of impacted soils.  Figure 10 illustrates the 
location of the area proposed for excavation in relation to the subject site. 
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o Obtain soil samples along the resulting north and west excavation boundary for TPH-

GRO and DRO analysis. 
 

o Once post excavation samples indicate that soil quality is within applicable NCDENR 
Action Level concentrations propose that NCDENR WiRO personnel evaluate this 
incident for “Site Closure”. 

 
A copy of this report should be forwarded to the NCDENR WiRO at the following address: 
 

North Carolina Department of Environment and Natural Resources 
Division of Water Quality 

Groundwater Section 
Attention:  Dr. Charles F. Stehman, Ph.D., P.G. 

127 Cardinal Drive Extension 
Wilmington, North Carolina 28405 

 
 

11.0 LIMITATIONS 
 

The field, soil, and groundwater data evaluated as part of this CSA investigation only 
provides isolated data points and may not represent conditions at every location in the project 
area.  Analyses and conclusions of this report, being based on interpolation between data 
points at the project area, may not be completely representative of all site conditions.  
Conclusions and recommendations of this investigation and report are based on the best 
available data in an effort to comply with current regulatory requirements.   
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