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CAcCLill Wilmington, NC 28404-0279

ENGINEERS and SCIENTISTS Telephone: (910) 452-5861
Fax: (910) 452-7563

June 27, 2005

NAVFAC Atlantic

North Carolina/Caribbean IPT
Environmental Business Line
~ Code: OPACEV4DC

Attn: David T. Cleland, P. G.
6506 Hampton Blvd.

Building C. Room 314
Norfolk, VA 23508-1278

Re: FINAL Comprehensive Site Assessment
2004 Helicopter Release
Marine Corps Air Station
New River, North Carolina
Navy Contract No. N62470-01-D-3009
Delivery Order No. 0136
CATLIN Project No. 204-047

Dear Mr. Cleland:

CATLIN Engineers and Scientists (CATLIN) is pleased to submit the FINAL Comprehensive Site
Assessment (CSA) for the above referenced site. We have reviewed the comments to the DRAFT
report, made the appropriate changes to the final report and offer the following responses to the
comments/concerns offered by Ms. Nikki Hall and Mr. David Cleland.

From Ms. Hall:

Looks good upon my quick review - i may have missed it but make a figure that points out the
area to be excavated. Red areas on last figs I assume is the area of concern.

Figure 10 has been added to show the proposed excavation area.
From Mr. Cleland:

I have no comments on the subject CSA. Can you verify that we are recommending excavating
approx 8000 cu yds?

We estimate an area 20’ X 20’ X 3’ deep will require excavation for a total of approximately
45 cubic yards. The text has been revised accordingly in the Executive Summary and the
Conclusions/Recommendations.

www.catlinusa.com




CATLIN appreciates the opportunity to continue to provide services to NAVFAC Atlantic and
the Marine Corps Base Camp Lejeune on your environmental projects.

Sincerely,
Ste /Tyler

Michael E. Mason, P.E. an A
CATLIN Program Manager Project Geologist

Attachments: DRAFT Comprehensive Site Assessment

cc: Ms. Kathy Gillespie— Contracts, correspondence only
Commanding General, Attn: Director I&E/EMD/EQB (w/ two attachments)
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COMPREHENSIVE SITE ASSESSMENT

2004 HELICOPTER RELEASE
ABOVEGROUND STORAGE TANK JP-5 FUEL RELEASE

MARINE CORPS AIR STATION
NEW RIVER, NORTH CAROLINA

June 27, 2005

Di?' Facilit
Groundwater PENDING . Y N/A
. Identification No.
Incident No.
Date Confirmed April
Product Released JP-5 Discovered of 2000
Estimated Source Helicopter Fuel
Quantity %700 gallons of Release Storage Tank
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Guidelines Val. Il

HDPE

I/IC

ID

I&E
IGWQS
|PE

LANTDIV
LSA
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m-

m
MADEP
MCALF
MCAS
MCB
MCOLF
MDL
mg/Kg
mg/L
MRO
MSCC
MSL
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ny/Kg
ng/L
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NC
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Limited Site Assessment
Leaking Underground Storage Tank

meta

meter

Massachusetts Department of Environmental Protection
Marine Corps Auxiliary Landing Field
Marine Corps Air Station
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Marine Corps Outlying Landing Field
Method Detection Limit

Milligrams per Kilogram

Milligrams per Litre

Mooresville Regional Office
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Mean Sea Level

Methyl tertiary butyl ether

Micrograms per Kilogram

Micrograms per Litre

Not Analyzed

Not Applicable

North Carolina
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North Carolina State Plane

North Carolina State Ports Authority
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us
USCS
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uUSsT

voc
VPH

WaRO
WiRO
WSRO

ortho
Organic Vapor Analyzer

para
Polynuclear Aromatic Hydrocarbons
Lead

Parts Per Billion

Parts Per Million

Photo lonization Detector

Practical Quantitation Limit
Polyvinyl chloride

Risk-Based Corrective Action

Resource Conservation and Recovery Act
Residential

Radius of Influence

Raleigh Regional Office

Scope of Work
Soil-to-Groundwater

Soil Vapor Extraction

Semi Volatile Organic Compound

Toxicologicaly Defined Hydrocarbons Fractions
Toxicity Characteristic Leaching Procedure
Tentatively Identified Compound

Total Kjeldahl Nitrogen

Top of Casing

Total Petroleum Hydrocarbons

United States

Unified Soil Classification System

United States Environmental Protection Agency
United States Geological Survey

Underground Storage Tank

Volatile Organic Compounds
Volatile Petroleum Hydrocarbons

Washington Regional Office
Wilmington Regiona Office
Winston-Salem Regional Office
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2004 HELICOPTER RELEASE
ABOVEGROUND STORAGE TANK JP-5FUEL RELEASE

MARINE CORPSAIR STATION
NEW RIVER, NORTH CAROLINA

June 27, 2005

EXECUTIVE SUMMARY

The purpose of this Comprehensive Site Assessment (CSA) wasto further define the extent of site
soilsimpacted 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-5was
accidentally released from ahelicopter fuel tank onto theflight line and then flowed southward onto
the adjacent grass area.  Subsequent to the release, initial abatement activities included Air Station
crews excavating impacted soilsfrom the rel ease 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. Whileimpacted soilsin thevicinity 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). Inan 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

0 No potential receptorsincluding any human, plant, animal, utilities, structures or surface waters
were identified that could be adversely affected as aresult of this JP-5 release.

0 In accordance with the NCDENR “Geologic Map of North Carolina 1985”, the subject siteis
located within the Coastal Plain physiographic region.

0 Theareawithin 1,500 feet of the subject siteis till within the MCAS. Accessto thisareais
restricted.

Site Soil Analysis

o0 EPA Method 8015/5035 analysis of al site CSA soil samples reveded TPH-GRO
concentrations that were either BQL or below the applicable NCDENR Action Level of 10
mg/Kg.

0 EPA Method 8015/3550 analysisof al site CSA soil samplesreveaed TPH-DRO concentrations
that were either BQL or below the applicable NCDENR Action Level of 40 mg/Kg.

0 Theareaof concern remains the subsurface soils around site soil samples HA-06, HA-16 and
HA-17.

Site Groundwater Analysis
0 Laboratory analysis of all site groundwater samples revealed BQL for al EPA Method 602 +
MTBE + Xylenes parameters.

Department of Defense; 204047_CSA text DRAFT CATLIN Engineers and Scientists
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0 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.

0 Theapparent surficial groundwater flow direction, withinthe areaof interest, isgenerally 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

0 Basedonthelnitial 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

0 Excavatetheareaaround soil samplelocationsHA-06, HA-16 and HA-17 from theland 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.

0 Obtain excavation boundary samples for TPH-GRO and DRO analysis.

0 Once post excavation samples indicate that soil quality is within applicable NCDENR Action
Level concentrations propose that NCDENR WiRO personnel evaluate thisincident for “Site
Closure’.

A copy of thisreport 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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2004 HELICOPTER RELEASE
ABOVEGROUND STORAGE TANK JP-5 FUEL RELEASE

MARINE CORPS AIR STATION
NEW RIVER, NORTH CAROLINA

1.0 TITLE PAGE

Date Of Report: DRAFT
Facility ID: N/A Groundwater Incident Number Pending
Site Name: 2004 Helicopter Release

Site Location: Marine Corps Air Station, New River

Nearest City/Town:  Jacksonville County: Onslow

Risk Classification:  Pending Land Use Classification: Military

AST Owner:  Commanding General - MCB Camp Lejeune
Attn: Director I&E/EMD/EQB
Address: PSC 20004

MCB Camp Lejeune, NC 28542-0004 Phone: (910) 451-5068
AST Operator:  Same as above
Address: Same as above Phone: Same as above
Property Owner: _ Same as above
Address: Same as above Phone: _Same as above
Property Occupant:  Marine Corps personnel
Address: Marine Corps Air Station, New River Phone: Unknown

Consultant/Contractor: CATLIN Engineers and Scientists
Address: 220 Old Dairy Road, Wilmington, North Carolina 28405 Phone: (910) 452-5861

Release Information

Date Discovered: JP-5 Fuel - April, 2000;
Longitude: N 77°26’ 30.4” Latitade: W 34° 42’ 31.6”

Estimated Quantity of Release: _+ 700 Gallons
Cause of Release:  Accidental release from a helicopter fuel tank.

Source of Release (e.g. Piping/UST):
Helicopter fuel tank — Aboveground Storage Tank

Sizes and contents of AST system from which the release occurred:

+ 1,000 gallon Helicopter fuel tank.

L Michael E. Mason 4 Professional Engineer/Picensed Geologist (circle one) for

CATLIN Engineers and Scientists, do certify that the informat\i\gnﬁmtaineg’in this report is correct and

e 2y
R Ay sous “O( v 1,

(/
accurate to the best of my knowledge. o QQ:{&;\;,S ol %,

(Please Affix Seal and Signature) '&,:’2’;;; «...&QS&%J{% ,;?
L T RN

RLUTIIL,
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20 SITEHISTORY AND SOURCE CHARACTERIZATION

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

21  SITEHISTORY

Land useinthevicinity of the subject siteisamilitary airplaneflight lineto 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. Thisisthe first petroleum release to occur at the subject site.
Subseguent to the release, Air Station crews conducted initial abatement measures,
which included excavation of apparently impacted soilsat thereleasearea. Laboratory
analysis of post excavation soil samplesreveaed areas of remnant soil contamination
remained at the site. In an email 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.

22  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 grassarea. JP-5 (CA S 8008-20-6), or Navy
jet fuel, ispredominantly kerosene (+100% by weight) and naphthalene (+ 0.04% by
weight). Inthegroundwater environment JP-5 has negligible solubility in water and
a specific gravity of approximately 0.81 (A Hess, 1999).

I nitial Abatement and Assessment Activities

Subsequent to therelease, Air Station crews excavated impacted soil from the release
areaand 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 sampleswere anayzed 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 Levelsfor TPH-GRO (10 mg/Kg) and TPH-DRO
(40 mg/K ) aslisted in the 2000 Guidelines. Laboratory analyses revealed TPH

Department of Defense; 204047_CSA text DRAFT CATLIN Engineers and Scientists
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3.0

concentrations in excess of applicable NCDENR Action Levelsin two soil samples,
HA-04 (DRO) and HA-06 (DRO and GRO).

Based ontheinitia soil sampleresults, additiona excavation activitieswereinitiatedin
the area around soil sample locations HA-04 and HA-06. Following the excavation,
CATLIN personnel again obtained confirmatory soil samplesfor |aboratory andysison
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 aso analyzed for TPH-GRO and TPH-DRO. Laboratory
analysisof post excavation soil samplesfromthe HA-04 areareved ed TPH-GRO and
TPH-DRO concentrations compliant with applicable NCDENR Action Levels.
However, analyses of soil samplesHA-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 siteislocated within the coastal plain of North Carolinajust off the New
River. Theareaisformer woodland that has been cut and graded for the construction
of the MCAS flight line and surrounding support structures. The surrounding land
surfaceisrelatively flat with atopography elevation ranging from approximately 23
to 25 foot above MSL. Aside from the adjacent paved flight line the local areais
covered with grass.

As stated previously, the subject site is adjacent to the Delta Taxiway flight line
aboard MCASNew River. MCAS New River consists of approximately 2,600 acres
of land utilized for various military and civil service purposes. Thissiteiscurrently
utilized to train and support Marine Corps aircraft and will likely remain so for the
foreseeable future.

SITE RECEPTOR INFORMATION

Asdefined by NCDENRin 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 documentsissued 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:

Department of Defense; 204047_CSA text DRAFT CATLIN Engineers and Scientists
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Adjoining Property Owners within 1,500 feet of the Source Area
Not applicable. Theareawithin a 1,500 feet radius of the source areaisstill well within the
MCAS property boundary.

Potable or Non-potable Water Wells within 1,500 feet of Source Area

0 No potable or non-potable water wells are located within 1,500 feet of the subject site,

o TheMCAS, 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

o0 CampLegeunehasidentified proposed wellhead protection areasonthe MCAS. According
to available information (Wellhead Protection Plan — 2002 Update, August 2002), the
subject siteis not located within a proposed wellhead protection area.

Surface Water Bodies within 1,500 feet of Source Area

0 +80 feet south — Manmade drainage ditch,

0 No surface water islocated within 1,500 feet of the subject site,

0 The nearest natural surface water is New River located approximately 4,300 feet
northeast of the potential source area,

0 A man-made storm water retention pond islocated approximately 1,000 feet south of the
potential source area.

Buildings within 1,500 feet of Source Area

o0 +500 feet southeast — AS3000 — slab on grade construction,
o0 +560 feet southeast — AS3003 — slab on grade construction,
0 +900 feet south — AS3525 - slab on grade construction.

Underground Utilities within 1,500 feet of the Source Area

0 +0feet - Electrical conduit for the Delta Taxiway runway lights arelocated approximately
2 feet below grade and run parald to the runway through the soil excavation limits,

0 Remaining underground communications and tel ephone lines arelocated greater than 400
feet from the source area and are generaly installed at a depth of less than three feet
BLS; however, their exact locations are not known. Secure communication linesare al so
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

0 Theareawithin 1,500 feet of the sourceisstill withinthe MCAS. Accesstothisareais
restricted.

0 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

5.0

REGIONAL GEOLOGY AND HYDROLOGY

4.1

4.2

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 rocksthat
extend from the Fall Line to the continental shelf break.

REGIONAL HYDROLOGY

To determine the Regional Hydrogeology below the subject site, the site location was
profiledinthe NCDENR Division of Water Resourceswebsite“Visual Hydrogeologic
Framework”. Boreholeslocated within two and ahalf miles of the subject siteand to
depths of less than 400 feet BL S were evaluated to determine the local hydrogeol ogy
framework. Thefollowing subsurface hydrologic sequenceisbased on the findings of
the borehole datafor 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):

Approximate Depth | Approximate Thickness

Formation Name BLS (feet) (Feet)

Surficial 0to20 20

Upper Tertiary Aquifer Confining Unit 20t0 25 5

Upper Tertiary Aquifer 25t0 52 27

Castle Hayne Confining Unit 52 t0 96 44

Castle Hayne Aquifer 96 to 306 210

Confining Unit 306 to >350 >44

A copy of the*“Visua Hydrogeology Framework “ search resultsfor the subject sitehas
been provided in Appendix A.

SITE GEOLOGY AND HYDROLOGY

During this CSA investigation three soil borings (ASTDELTAT-SBO1 through
ASTDELTAT-SBO03) were advanced three to four feet BLS utilizing conventional hand
auger techniques. Inaddition five soil boringswere advanced utilizing conventional hollow
stem auguring techniquesto facilitate the construction of four fifteen feet BLS shallow (Type
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I1) groundwater monitoring wells(ASTDELTAT-MWO1 through ASTDELTAT-MWO04) and
oneforty feet BLS deep (Type I11) groundwater monitoring wells. (ASTDELTAT-MWO05).
All borings were advanced and sampled in general accordance with the attached CATLIN
Standard Procedures (Appendix B).

Duringinstallation of Typelll groundwater monitoringwell ASTDEL TAT-MWO05 borehole
soil samples were obtained continuously until the drilling was terminated at 40 feet BLS.
During installation of the Type Il 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 13-15feet BL Sintervals. At the hand auger boreholelocations soil
sampleswere obtai ned continuously until the apparent surficial water table was encountered.
The CSA Sail boring and groundwater monitoring well locations, inrelation 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.

51 SITE GEOLOGY

Soil samples obtained during the site borehol einstallation werevisually classifiedin
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 finegrained sands (SM). Below thislayer amottled, highly,
plastic clay (OH) was encountered to approximately 4 to 8.5 feet BLS. Below this
clay layer, olive fineto medium grained sand with few fines (SM) were encountered
to approximately 8.5to 13.5feet BLS. Below this, fineto medium grained sands, a
dark olive; silt (OL) was encountered to depths ranging from approximately 11.5to
15feet BLS. Below 15 feet BL S soil description is based on cuttings obtained from
Typelll well ASTDELTAT-MWO05. A dark olive organic rich silt or peat (PT) was
encountered down from 15to0 17.5feet BLS. From 17.5t0 29 feet BLSan olivesilty
fineto medium grained sand (SM) was encountered. From 29t0 30.5feet 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 depositstypically
encountered in the Coastal Plain physiographic province. During borehole
installation the apparent surficial water table was encountered approximately 2.5t0 3
feet BLS
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52 SITEHYDROLOGY

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 Il and 11 monitoring well screen intervals. Therefore, itis
assumed that the site Type I and 111 groundwater monitoring well screens intercept
the same un- or semi-confined surficia groundwater aquifer. Site Type Il and 11
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 sitevisit, CATLIN personnel gauged al site groundwater monitoring wellsfor
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 datahas been subtracted from the TOC elevation datato 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
Figure5.

A review of Figure 5 illustrates a relatively flat groundwater table. The apparent
surficial groundwater flow direction, within the area of interest, is generaly 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 wellSASTDELTAT-MWO01 and ASTDELTAT-MWO04 were evaluated.
The difference in the March 15, 2005 groundwater elevations (95.95 — 95.26) was
0.69 feet. Thedistance between ASTDELTAT-MWO1and ASTDELTAT-MWO04is
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 surficia groundwater vertical hydraulic gradient the well
construction and March 15, 2005 water table depth data between Type [ monitoring
well ASTDELTAT-MWO03 and Typelll monitoringwell ASTDELTAT-MWO05 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-
MWO03 and ASTDELTAT-MWO05 was 0.04. A summary of the vertical hydraulic
gradient evaluation islisted on Table 3.
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Hydraulic Conductivity

Thefollowing hydraulic conductivity datais based on hydraulic testing conducted on
thelocal surficial aquifer at a site approximately 1,000 feet northwest of the subject
site. Testing data, calculations, and results are included in areport entitled Leaking
Underground Storage Tank Comprehensive Ste Assessment Rapid Refueler (dated
November 1, 1994) onfileat the NCDENR WiRO. Three slug testswere 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. Inadditionto the slug testing, grain size analysiswas performed on two
soil samples collected during the 1994 CSA investigation. Grain size distribution
testing was performed on soil samples collected from RR-4 (fiveto sevenfeet BLS)
and RR-15 (five to seven feet BLS). Comparison of the laboratory results to
published information revea ed hydraulic conductivity valuesof 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 datain 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 caculated using the following
modification of Darcy's Law (Todd, 1980):

Vag= (Kag/ne)(dhdi)

Where:

Kag = 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 previoudy discussed, an estimated
horizontal hydraulic gradient (from ASTDELTAT-MWO1 and ASTDELTAT-
MWO04) 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: Vg = (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-MWOL1 to ASTDELTAT-
MWO04 was determined to be approximately 0.187 feet per day.
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6.0

Note: Groundwater travel time or average groundwater linear flow velocity servesas
aconservative 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 factorssuch
as molecular diffusion, mechanical mixing, sorption-desorption, ion exchange,
hydrolysis, and biodegradation.

SITE SOIL SAMPLING

Asprevioudy 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 sampleswere analyzed per EPA Methods 8015/5030 and 8015/3550 for TPH-
GRO and TPH-DRO, respectively. Laboratory analysesrevea ed an areaof concern, or TPH
concentrationsin excess of applicable NCDENR Action Levels, in site soil samplesHA-06,
HA-16 and HA-17. To further delineate the site soil DRO and GRO area of concern,
additional soil sampleswere obtained at three soil boreholelocations (ASTDELTAT-SBOL,
SB02 and SB03) and at five groundwater monitoring well locations (ASTDELTAT- MWO01
through MWO05).

6.1 SOIL SAMPLE SCREENING AND ANALYSISMETHODS

To assessfor 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 soilswere set aside for screening. To assessfor
potential petroleum contamination the headspace of each soil sample was screened
withan FID. The unsaturated soil samplefrom each hand auger and monitoring well
borehole with the highest FID reading was prepared for laboratory analysis. Sail
sampl e 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 nhame,
sampler, and placed inaniced cooler. The sampleswerethen 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
sampleswere analyzed for suspected jet fuel s contamination per EPA Methods 5030
and 3550 (8015 preparation). For regulatory compliance al site soil sample
laboratory analysisresultswere 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 soilswith TPH—-GRO concentrationsin excess of 10 mg/Kg
has been illustrated on Figure 6A. The estimated vertical extent of site soils with
TPH-GRO concentrationsin excess of 10 mg/Kg hasbeenillustrated 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 soilswith TPH — DRO concentrationsin 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 ANALYSISMETHODS

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, placedinan
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 sampleswere analyzed for suspected jet fuel contamination per EPA Methods
602 + MTBE + xylenesand 625 + TICs. For regulatory compliance resultsfor al analysis
parameters were compared to applicable 2L GWQS listed in the 2000 Guidelines.
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71  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 analysisresults
have been summarized in Table 7. The locations of the site groundwater sample
locationsand EPA Method 602 analysisresults, inrelation 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 summarizedin
Table 8. Location of the groundwater sample locations and EPA Method 625
analysisresults, 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
anayzed for TICS (theten largest (peak area) non-target compounds). TICsrefer 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
anaysisof the March 15, 2005 samplesreveaed no TICswere detected in any of the
site groundwater monitoring well samples.

A Copy of the Paradigm laboratory analysisreport 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 Ste Conditions

o

No potential receptorsincluding any human, plant, animal, utilities, structuresor surface
waters were identified that could be adversely affected as a result of this JP-5 release.

In accordance with the NCDENR *“ Geologic Map of North Carolina 1985”, the subject
siteislocated within the Coastal Plain physiographic region.

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

Ste 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.

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.

Theareaof concern remainsthe subsurface soilsaround site soil samplesHA-06, HA-16
and HA-17.

Ste Groundwater Analysis

o

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

Laboratory analysis of al site groundwater samples revealed BQL for all EPA Method
625 analysis parameters. In addition no TICs were detected in the site groundwater
samples.

Ste 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
samplelocations HA-06, HA-16 and HA-17 from the land surface to the apparent water
table. Theareaproposed for excavation isapproximately 20 feet long by 20 feet wide by
3 feet deep, or approximately 45 cubic yards of impacted soils. Figure 10 illustratesthe
location of the area proposed for excavation in relation to the subject site.
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0 Obtain soil samples aong the resulting north and west excavation boundary for TPH-
GRO and DRO analysis.

0 Once post excavation samples indicate that soil quality iswithin applicable NCDENR
Action Level concentrations propose that NCDENR WiRO personnel evauate this
incident for “Site Closure”.

A copy of thisreport 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
providesisolated 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 datain an effort to comply with current regul atory requirements.
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TABLE 1

AST OWNER/OPERATOR INFORMATION

Date:  Apr-05 Incident No. and Name: Pending / 2004 Helicopter Release Facility ID#: N/A

Owner: PSC Box 20004
N/A Commanding General Marine Corps Base,
ATTN: I&E/EMD/EQB Camp Lejeune, NC 28542-0004
Department of Defense; 204047 Table 1_prop owners_.xls CATLIN Engineers and Scientists
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TABLE 2

GROUNDWATER MONITORING WELL CONSTRUCTION AND WATER TABLE GAUGING DATA
AS OF MARCH 15, 2005

2004 HELICOPTER RELEASE

MARINE CORPS AIR STATION
NEW RIVER, NORTH CAROLINA

ASTDELTAT-MWO01 II 2.5-12.5 12.5 100.0 4.05 3/15/05 95.95
ASTDELTAT-MW02 1l 2.5-12.5 12.5 97.72 1.93 3/15/05 95.79
ASTDELTAT-MW03 I 2.5-12.5 12.5 99.58 3.90 3/15/05 95.68
ASTDELTAT-MW04 I 2.5-12.5 12.5 99.02 3.76 3/15/05 95.26
ASTDELTAT-MWO05 HI 35-40 40 99.95 5.42 3/15/05 94.53
(FT) - feet

2004 Helicopter Release; 204-047 Table 2 Well consr GW data.xls CATLIN Engineers and Scientists
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TABLE 3

SUMMARY OF VERTICAL HYDRAULIC
GRADIENT ESTIMATES AS OF April 15, 2005

2004 HELICOPTER RELEASE

Marine Corps Air Station
New River, North Carolina

NOTES:

DTW = Depth to Water

TOCE = Top of Casing Elevation
SWLE = Static Water Level Elevation

POSITIVE GRADIENT INDICATES POTENTIAL "DOWNWARD"
GROUNDWATER MIGRATION

Client; 204047 Table 3_vert hydraulic gradient.xls CATLIN Engineers and Scientists
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TABLE 4
Summary of Soil Sample Headspace Screening
Date: Apr-05 Incident No. Pending Facility ID#: N/A
Name: 2004 Helicopter Release

ASTDELTAT-MWO1 0-1' 0.0
ASTDELTAT-MWO1 1-2' 532.0
ASTDELTAT-MWO1 2-3 1619.0
ASTDELTAT-MWO1 3-4' 3485.0 ASTDELTAT-MWO1 3-4'
ASTDELTAT-MWO02 0-1' 0.0
ASTDELTAT-MWO02 1-2' 0.8 ASTDELTAT-MWO2 1-2'
ASTDELTAT-MWO02 2-3 0.6
ASTDELTAT-MWO02 3-4' 0.0
ASTDELTAT-MWO03 0-1' 9.0
ASTDELTAT-MWO03 1-2' 1189.0 ASTDELTAT-MWO03 (1-2)
ASTDELTAT-MWO03 2-3' 739.0
ASTDELTAT-MWO03 3-4' 60.3
ASTDELTAT-MWO04 0-1' 0.0
ASTDELTAT-MWO04 1-2' 0.6 ASTDELTAT-MWO04 1-2'
ASTDELTAT-MW04 2-3' 0.0
ASTDELTAT-MWO04 3-4' 0.2
ASTDELTAT-MWO05 0-2' 2345 ASTDELTAT-MWOS5 (0-2")
ASTDELTAT-MWO05 2-4' 136.4
ASTDELTAT-SBO1 0-1' 1.7
ASTDELTAT-SBO1 1-2' 3.8 ASTDELTAT-SBO1 1-2'
ASTDELTAT-SBO1 2-3' 0.0
ASTDELTAT-SBOt 3-4' 0.8
ASTDELTAT-SB02 0-1' 2.0
ASTDELTAT-SB02 1-2' 2.6 ASTDELTAT-SBO02 1-2'
ASTDELTAT-SB02 2-3 0.0
ASTDELTAT-SB03 0-1' 0.8 ASTDELTAT-SB03 0-1'
ASTDELTAT-SB03 1-2' 0.6
ASTDELTAT-SB03 2-3' 0.0

BLS - Below Land Surface
FiD - Flame lonization Detector
ppm - part per miltion

( } - Depth of soil sample
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TABLE 5 SUMMARY OF SOIL LABORATORY RESULTS
Date:April 2005 Incident Number and Name:Pending/2004 Helicopter Release Facility ID#:N/A
Analytical Method: EPA Methods 3550/8015 and 5030/8015
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EPA Method 3550

ASTDELTAT-MWO01 3/10/2005 3-4' <7.02 14.3
ASTDELTAT-MW02 3/10/2005 1-2' <7.3 12
ASTDELTAT-MWO03 3/10/2005 1-2' <6.86 18.4
ASTDELTAT-MWO04 3/10/2005 1-2' <6.83 8.15
ASTDELTAT-MWO05 3/9/2005 0-2' <6.99 14.7
ASTDELTAT-SBO1 3/9/2005 1-2' <7.08 8.51
ASTDELTAT-SB02 3/9/2005 1-2' <7.16 <6.88
ASTDELTAT-SB03 3/9/2005 0-1' <6.97 <7.45
ASTDELTAT-MWO3 Duplicate 3/10/2005 1-2' <7.04 26.9
HA-01 3/8/2004 o-1' <6.87 <6.97
HA-02 3/8/2004 0-1' <6.86 <7.08
HA-03 3/8/2004 o-1 <6.95 13.7
HA-04 3/8/2004 0-1' <7.3 201
HA-05 3/8/2004 0-1' <6.58 <6.78
HA-06 3/8/2004 o-1' 10.6 3520
HA-07 3/8/2004 0-1' <7.06 275
HA-08 3/8/2004 0-1 <6.77 10.5
HA-09 3/8/2004 o-1' <7.4 8.36
HA-10 3/8/2004 o-1 <7.31 8.08
HA-11 3/8/2004 0-1' <7.15 15.4
HA-12 3/8/2004 o-1' <717 13.6
HA-13 4/19/2004 0-1' <7.24 18.6
HA-14 4/19/2004 0-1' <6.27 <7.04
HA-15 4/19/2004 o-1' <7.85 215
HA-16 4/19/2004 0-1' 167 1,330
HA-17 4/19/2004 0-1' 1,170 11,500
40
All results in milligrams per kilogram - mg/kg.
ft. BLS = feet below land surface
Bold figure indicates concentration exceeds applicable NCDENR Action Level
Client; 204047 Table 5_soil 3550_5030.x1s CATLIN Engineers and Scientists
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TABLE 6A SUMMARY OF GROUNDWATER LABORATORY RESULTS
Date: April 2005

Incident Number and Name: Pending/2004 Helicopter Release
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5,000 200,000 | 257,500
1 29 I 200 1,000
ASTDELTAT-MWO01 ASTDELTAT-MWO1 3/15/2005 <1_BO <1.00 <2.00 <1.00 <4.00
ASTDELTAT-MWO02 ASTDELTAT-MWO02 3/15/2005 <1.00 <1.00 <2.00 <1.00 <4.00
ASTDELTAT-MWO03 ASTDELTAT-MWO03 3/15/2005 <1.00 <1.00 <2.00 <1.00 <4.00
ASTDELTAT-MWO04 ASTDELTAT-MWO04 3/15/2005 <1.00 <1.00 <2.00 <1.00 <4.00
ASTDELTAT-MWO05 ASTDELTAT-MWO05 3/15/2005 <1.00 <1.00 <2.00 <1.00 <4.00
gb I I.JtL AT-VMIWES ASTLELT .A P-VIWUS 3/15/2005 <1.00 <1.00 <2.00 <1.00 <4.00
nnlicate Diiniicate

All results in micrograms per liter - ng/L

m/p/o - total of meta, para and ortho isomers
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Facility ID#: N/A
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June 2005
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TABLE 6B SUMMARY OF GROUNDWATER LABORATORY RESULTS
Date: April 2005

Incident Number and Name: Pending/2004 Helicopter Release Facility ID#: N/A

Naphthalene

Remaining EPA
Method 625 Analytes

Varies
Varies

EPA Method TICs

ASTDELTAT-MWO1 ASTDEL T-MWO1 31 5/5 <10 BaL _None
ASTDELTAT-MWQ2 ASTDELTAT-MWO02 3/15/2005 <10 BQL None
ASTDELTAT-MWO03 ASTDELTAT-MWO03 3/15/2005 <10 BQL None
ASTDELTAT-MWO04 ASTDELTAT-MWO04 3/15/2005 <10 BQL None
ASTDELTAT-MWO05 ASTDELTAT-MWO05 3/15/2005 <10 BQL None
ASTOELTAT-MWOS | ASTOELTATMWOS | gisongs | o | Bar | None

All results in micrograms per liter - vg/L
TICs - Tentatively ldentified Compounds
NE - None established

BQL - Below Quantitation Limit

Department of Defense; 204047 Table-6B_GW 625.xls
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* \p
() TYPE [l MONITORING WELL S
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2004 HELICOPTER RELEASE e
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CONCRETE
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105
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NOTE:
1. CONTOUR INTERVAL = 0.10 FOOT.
2. TYPE Il WELL OMITTED FROM CONTOURING. :

N ™
o :
o
0,1/ 2
'Q
P N
A -
N GRASS AREA :
A\ \
ASTDELTAT-MWO4 @\
(95.26) 73 ASTDELTAT—MWO3
A7 N (95.68) \

ASTDELTAT-MWO5
(94.53)

‘ o ASTDELTAT-MWO1
\)\’ (95.95)
ASTDELTAT-MW02 © ¢ 7 P
(95.79) - 6-90 &\
\\9 v
L. &
- 0%\
CONCRETE O
PAD S
- 4. &
e ‘4-‘7%\00
SAS 5030 . \ GRASS AREA
LEGEND Il N
EXISTING DESCRIPTION , % .
BUILDING GRASS AREA \
® TYPE Ii MONITORING WELL \ S
- O
® TYPE 1l MONITORING WELL &
AS3000
* APPROXIMATE LOCATION OF
2004 HELICOPTER RELEASE \
APPROXIMATE LIMITS OF V4 S, N
SOIL EXCAVATION / Qo \
UNDERGROUND POWER ’ \ \
- = - WATER TABLE CONTOUR AS3003 \
) WATER TABLE ELEVATION IN FEET 100 50 0 100
——) WATER TABLE FLOW DIRECTION SCALE IN FEET
b SURFICIAL GROUNDWATER FIGURE
2004 HELICOPTER RELEA!
MARINE CORPS AIR STA‘II%EN TABLE CONTOURS AS OF
ENGINEERS and SCIENTISTS NEW RIVER, N.C. MARCH 15, 2005 5

I
ZoATAT— 704005 |




-

NCDENR ACTION LEVEL.

NOTE:
. BOLD FIGURE INDICATES CONCENTRATION EXCEEDS \

2. BQL = BELOW QUANTITATION LIMITS. -
3. TPH-GRO = TOTAL PETROLEUM HYDROCARBONS AN
GASOLINE RANGE ORGANICS. .
4. ALL RESULTS IN mg/Kg f/
5. mg/Kg = MILLIGRAMS PER UITER.
6. BLS = BELOW LAND SURFACE.
7. SHADED CONTAMINANTS EXCEED ESTIMATED HORIZONTAL
NCDENR ACTION LEVEL. EXTENT OF SOIL WITH
Y TPH—GRO >10 mg/Kg
N
N\
\\ GRASS AREA
\ HA—16
ASTDELTAT-MWO4 g \ HA—05
ASTDELTAT—SBOSQ X HA—15
HA—1 7R\ HA—04
ASTDELTAT—SBOZQ HA-13
P06 - 07 % 2Ry
: HA 14 & K _HA-12
ASTDELTAT— M BN\ HA-02
ASTDELTAT— ﬁ/d} 8
ASTDELTAT—SBO1 A-0! ' S NHA—01
ASTDELTAT-MW02 & \ HA=T1 N
& \
\\ASTDELTAT—MWO1 ¥
CONCRETE
PAD
i %
e 4"‘7%
SAS 5030 NN
LEGEND Il \.'_~
EXISTING  DESCRIPTION
BUILDING GRASS AREA
& TYPE II MONITORING WELL
® TYPE Il MONITORING WELL
4 SOIL BORING AS3°°<>
* APPROXIMATE LOCATION OF
2004 HELICOPTER RELEASE
APPROXIMATE LIMITS OF
SOIL EXCAVATION
——uP——  UNDERGROUND POWER
100 50 0 100
SCALE IN FEET

Analytical Method: EPA Method 8015/5030

Sample EPA Method
Sample ID Depth 5030
feet BLS TPH-GRO
HA-01 0-1 BQAL
HA-02 o1 BQL
HA-03 o1 BQL
T HA-04 o1 BQL
HA-05 0-1 BaL
HADE T e
HA-Q7 0-1
HA-08 0-1'
HA-09 0-1
HA-10 0-1
HA-11 0-1
HA-12 0-1
HA-13 005
HA-14 0-0.5
HA-15 0-0.5
HA-16 0-0.5
HA-17 0-0.5
ASTDELTAT-SBO1 1-2 BQL
ASTDELTAT-SB02 1-2' 8QL
ASTDELTAT-SB03 0-1 BQL
ASTDELTAT-MWO1 3-4' BaL
ASTDELTAT-MW02 1-2' BQL
ASTDELTAT-MWO03 1-2 BQL
ASTDELTAT-MWO04 1-2 BQL
ASTDELTAT-MWO05 1-2' BQL
TPH-GRO NCDENR Action Level 10

GRASS AREA

AS3003

2004 HELICOPTER RELEASE
MARINE CORPS AIR STATION
NEW RIVER, N.C.

ENGINEERS and SCIENTISTS

SUMMARY OF SOIL SAMPLE RESULTS
— EPA METHOD 8015/5030

WILMINGTON, NORTH CAROLINA BN o0 047 P APR 2005

SCAE 17100
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A A

105 . . - ESTIMATED_HORIZONTAL EXTENT OF SOIL WTH TPH—GRO >10 ma/Kg .. ... S R - - . e N 105
ASTDELTAT ; APPROXIMATE LAND SURFACE
' EXCAVATION
0% se—o03 ASLDV\%;AT ASLDV%QAT ASTDELTAT
100 3 HA=17""" H'A_“:Q_G;_"__I.—if\__,97' B L (B 8 4§ MWO2 o 100
ploSw A s - T B :
a3 ' U H H
7wy | APPROXIMATE_WATER TABLE ] 1
95} - e 03/15/2005" LiiE 95
90 = TR 4 H %
- ——— = =
85 m m_] ~ T LS k- ‘[{ET : 85
[ s f 2
o -_— -
= - -—-—————- : , :
1>> (311 : Analytical Method: EPA Method 8015/5030
Flﬂ 80} =31 . o FARU SN . . . . .. Sample EPA Method
- Sample ID
5 FINE TO MEDIUM SAND - I HIAD]
E . HA-02
i E Haot
[ HA-05
: ! HA-06
— e ——— — A8 KAty - - — ——— - HA-07
70l R S /- Z CLAYEY SAND . T S HA-08
- " —" ' HA-09
- HA-10
HA-11
NOTE: HA-12
1. SG_D FIGQAJS%&{‘DICATES CONCENTRATION EXCEEDS HA-13
2 O O T oo S 1T YOROCARBONS FINE TO COARSE SAND WITH LIMESTONE GRAVEL oals
. A(I;.LAsgﬁJgUELTRSA’I‘NGE (RGANlCS‘ : HA-16
" HA-17 . 2
o e m SSUPR?A(!:JE.TER ASTDELTAT-SBO1 (&3 B8OL
60} 7. SHADED CONTAMINANTS EXCEED B ) . T co . 1 ASTDELTAT-SB02 1-2 BQL
NCDENR ACTION LEVEL. ] : ASTDELTAT-SB03 01" BQL
; ASTDELTAT-MWO1 34 BaL
0 10 20 30 40 50 60 70 ASTDELTAT-MW02 12 BQL
Distance Along Baseline (meters) ASTDELTAT-MW03 12 BQL
=== Portiand Cement #2 Medium Sand ASTOELTATMWOL | 1.2 BOL
N ASTDELTAT-MWO0S 1-2' BQL
i i TPH-GRO NCDENR Action Level 10
m&mtomte Pellets [[[[[[I %) Vlr}org:rr]\(ljcs Siit
‘ (oL L . e FIGURE
Topsoil Low . = o 2004 HELICOPTER RELEASE CROSS SECTION A-A’
( y HHHE ggﬂstlmtgl Organic @ i (e [L:D ED MARINE CORPS AIR STATION [WMTH SUMMARY OF SOIL SAMPLE RESULTS ‘
/ OH) High Plasticity it or Liay NEW RIVER, N.C. — EPA METHOD 8015/5030
7 Aorgonic Sit or Goy g (1) Peat or ENGINEERS and SCIENTISTS / 6B
ﬂ}Iﬂ](SM) Sty Sand 2 Highly Organic WLMNGTON, NORTH CAROLINA BW 500 047 APR 2005 |"AE AS SHOWN[™ ™ O SvH [ EE g7
oS 20404 7—2040-68




NOTE:

Analytical Method: EPA Method 8015/3550

1. BOLD FIGURE INDICATES CONCENTRATION EXCEEDS \ sompio >ample [ EFA Wothod
NCDENR ACTION LEVEL. - o
2. BQL = BELOW QUANTITATION LIMITS. : T leelde | TPHDRO
3. TPH—GRO = TOTAL PETROLEUM HYDROCARBONS \ HA02 or 28
DIESEL RANGE ORGANICS. ) RADS or 137
4. ALL RESULTS IN mg/Kg j/ B HA04 o1 i
5. mg/Kg = MILLIGRAMS PER LITER. HALS o
6. BLS = BELOW LAND SURFACE. DT oF
7. SHADED CONTAMINANTS EXCEED ESTIMATED HORIZONTAL HADS or
NCDENR ACTION LEVEL. EXTENT OF SOIL WITH HA09 o1
8. SOILS AROUND THE HA—04 LOCATION WAS _ HA-10 ot
EXCAVATED AGAIN — REMEDIATING THIS TPH—DRO >40 mg/Kg HA1 oL
AREA OF CONCERN. ATS 505
O HA-14 0-0.5
N GRASS AREA HA15 005
N HAT? cos
ASTDELTAT—MWO4Q\ ASTDELTAT-SBO1 =3 .
ASTDELTAT-SB02 1-2 BAL
ASﬂ)ELTAT—SBOZS$ ASTDELTAT-SBO3 o1 BQL
\ HA—1 ASTDELTAT-MWO1 34 14.3
/——-‘ \ —_ ASTDELTAT-MWO02 1-2' 12
ASTDELTAT-MWO03 1-2 184
ASTDELTAT—SBOZ$ ASTDELTAT-MWO4 12 8.15
ASTDELTAT-MWO5 1-2' 14.7
- —_ N TPH-DRO NCDENR Action Level 40
Pn\oe HA—0 o%
B HA—14 %,
ASTDELTAT-M %
ASTDELTAT-

ASTDELTAT—SBO1—

“\"8

ASTDELTAT-MWO2 &
O \
\\ASTDELTAT—Mwm v

N

CONCRETE
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- %
o -
SAS 5030 > N ORASS AREA
LEGEND Il \
EXISTNG  DESCRIPTION % _
BUILDING GRASS AREA N
S TYPE Il MONITORING WELL \ A
: 5
® TYPE Ill MONITORING WELL S
& SOIL BORING AS3°°© /
* APPROXIMATE LOCATION OF N\
2004 HELICOPTER RELEASE F Oy, N\
APPROXIMATE LIMITS OF & N\
SOIL EXCAVATION AN
——up——  UNDERGROUND POWER AS3003 \
100 50 0 100 \
SCALE IN FEET
PROECT TRE

2004 HELICOPTER RELEASE
MARINE CORPS AIR STATION
NEW RIVER, N.C.
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SUMMARY OF SOIL SAMPLE RESULTS
~ EPA METHOD 8015/3550
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A A’

105/ i ESTIMATED HORIZONTAL EXTENT OF SOIL WITH TPH-DRO >40 mg/Xg . . . o . } S . . B 105
ASTDELTAT ~ ; APPROXIMATE LAND SURFACE
MWO4 ASTDELTAT ~ ASTDELTAT EXCAVATION ASTDELTAT
SB-03 HA 07 MWO3 MWOS T MWO2 ‘
100 . ; . HA-_17 oy HA‘:Q-@ _____ A. 2 ey 5 HA—12 [P A » ; N IV\J£L S e 100
APPROXIMATE WATER TABLE E:
95 '03/15/2005 : £ 95
80 - ST T T ro oo S 0
—_—
LI [ —
s |1 T s=-—- =
E B |
K Analytical Method: EPA Method 8015/3550
1= 80y ample | EPA Method
Sample ID Depth 3550
' , feetBLS | TPH-DRO
FINE TO MEDIUM SAND HA-01 o-1
: : HA-02 o
75 HA-03 ot
HA-O4 or
HA05 01"
HA-06 %]
—— e _ My ' HA-07 o-T
70 R g ;. CLAYEY SAND o SRR HA-08 o1
e ————— e ket - HA-08 o1
‘ : HA-10 (X3
HA11 o1
NOTE: HA12 0T
1. BOLD FIGURE INDICATES CONCENTRATION EXCEEDS , A3 005
5] ¢ R AT o e e D W ST o [ sds
3. TPH—GRO = TOTAL PETROLEUM HYDROCARBONS FINE TO COARSE SAND WITH LIMESTONE GRAVEL HA-15 005
GASOLINE RANGE ORGANICS. HA16 005"
:{ o RES—JLLSHJTG?%(%E? TER Az 005
6. E.gs/ﬁ" BELOW LAND SURFACE. ASTDELTAT-SBO1 17
60] 7. SHADED CONTAMINANTS EXCEED e S o i . SRR R e B : el ASTDELTAT-SBO2 1-Z
NCDENR ACTION LEVEL. ) ASTDELTAT-SB03 ot
; ; : ASTDELTAT-MWO1 34
0 10 20 30 40 50 60 70 ASTDELTAT-MW02 12
. Distance Along Baseline (meters) ASTDELTAT-MWO3 12
Portlond Cement #2 Medium Sand ASTDELTAT-MWO04 12
- ASTDELTAT-MW05 12
(ML) Inorganic Silt TPH-DRO NCDENR Action Level
MBentomte Pellets and v.f. Sands
PROSECT TE
1 .
Topsoil (OL) Low = 2004 HELICOPTER RELEASE CROSS SECTION A-A’
(OH) M Plasticit Fs,!ﬂsmté Organic < o (LALLM MARINE CORPS AIR STATION |MTH SUMMARY OF SOIL SAMPLE RESULTS
7 g asticity it or Clay NEW RIVER, N.C. — EPA METHOD 8015/3550
A oraanic Sit o Coy gz @1y Pect or ENGINEERS and SCIENTISTS / 7B
[[Eﬂ](s"‘) Siity Sand Highly Organic WLUNGTON, NORTH CAROLINA W 50, 047 APR 2005 |TAE AS SHOWN[™™ o SVH [OEDBEE gp 1
oils
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NOTE: Analytical Method: EPA Method 602 + MTBE + Xylenes
1. ALL RESULTS IN pg/L.

2. ug/L = MICROGRAMS PER LITER. 2
Contaminant of Concern E
Well ID - e E
[ =
o0 2 % L2 o @
Q Sample Date ] P w > S _2
P D Collected > ot 3 0
QT A ° 8 | & | 52| 8 | ex
O'P@ib,y GCL (ugiL) 5000 | 29,000 | 200,000 | 257,500 | 87,500
. 4y 2L GWQS (ug/L) 1 29 200 | 1000 | 530
ASTDELTAT-MWO1 ASTDELTAT-MWO1 | 3/15/2005 | <100 | <100 | <200 [ <1.00 | <4.00
; ASTDELTAT-MWO02 ASTDELTAT-MWO2 | 3/15/2005 | <100 | <100 | <200 [ <1.00 | <4.00
ASTDELTAT-MWO03 ASTDELTAT-MWO3 | 3/15/2005 | <100 | <100 | <200 | <100 | <400
ASTDELTAT-MWO4 ASTDELTAT-MWO4 | 311512005 | <100 | <100 | <200 | <100 | <4.00
N ASTDELTAT-MWO5 ASTDELTATMWOS | 3M5/2005 | <1.00 | <100 | <200 | <1.00 | <4.00
ASTDELTAT-MWO4 & N\ ASTDELTAT-MWO3 ASTDELTATMWO3 | oo T 0 | <100 | <200 | <100 | <400
Duplicate Duplicate
C -t T '. T
- s ASTDELTAT—-MWO05
ASTDELTAT-MWO3
\\\
ASTDELTAT—MWO02 G\\\
SR N
‘\\{\STDELTAT—MWO1 ¥
CONCRETE
PAD
e . /%;V\
/ 4%)
SAS 5030
LEGEND Il

EXISTING DESCRIPTION

BUILDING GRASS AREA

TYPE 1l MONITORING WELL

TYPE Il MONITORING WELL
APPROXIMATE LOCATION OF AS300©

*@ @

2004 HELICOPTER RELEASE
APPROXIMATE LIMITS OF
SOIL EXCAVATION

—=—yp—- UNDERGROUND POWER

¢

AS3003 "

100 50 0 100 §

SCALE IN FEET

™ SUMMARY OF GROUNDWATER FIGURE
2004 HELICOPTER RELEASE
MARINE CORPS AIR STATION SAMPLE RESULTS
ENGINEERS and SCIENTISTS NEW RIVER, N.C. — EPA METHOD 602+MTBE+XYLENES 8
WLMINGTON, NORTH CAROLINA 308 Wo: 204_047Fz APR 2005 |%ME1"—100° lm HCS [M@BE o)1
204047204008




NOTE:

Analytical Method: EPA Method 625 + TiICs

1. ALL RESULTS IN ug/L.
2. ug/L = MICROGRAMS PER LITER ant of & H
3. NE = NONE ESTABLISHED Contaminant of Concem <3| 8
—> - [
Well ID ) w o 3
5 28 £
Q% Sample Date £ §3 2
fC,();y ) Collected 8 Eg <
04/0 ),‘7 -4 [ w
— N/ GCL (ug/L) 15500 | Varies
= B\ 5‘@ "fq}, 2L GWQS /L) 21 Varies NE
ASTDELTAT-MWO1 ASTDELTAT-MWO1 3/15/2005 <10 BQL none
; ASTDELTAT-MW02 ASTDELTAT-MW02 311512005 <10 BQL none
ASTDELTAT-MWO03 ASTDELTAT-MWO03 3/15/12005 <10 BQL none
ASTDELTAT-MW04 ASTDELTAT-MWO04 311512005 <10 BQL none
ASTDELTAT-MWO05 ASTDELTAT-MWO05 3/15/2005 <10 BQL none
ASTDELTAT-MWO03 ASTDELTAT-MWO03
Duplicate Duplicate 31572005 <10 BaL none
~ ASTDELTAT—MWO5 N
ASTDELTAT—MWO3 JI
\\\.
ASTDELTAT-MWO2 G\\
'\\%\STDELTAT—MWM v
CONCRETE
PAD
.- % .
e %%\Q)
O -
SAS 5030 i
LEGEND Il
EXISTING DESCRIPTION
BUILDING GRASS AREA
() TYPE II MONITORING WELL
® TYPE Il MONITORING WELL
* APPROXIMATE LOCATION OF

2004 HELICOPTER RELEASE

APPROXIMATE LIMITS OF
SOIL EXCAVATION

ASSOO@

——up—— UNDERGROUND POWER ® ).
AS3003 \
100 50 0 100 \
SCALE IN FEET
™ RY OF GROU FIGURE
2004 HELICOPTER RELEASE SUMMARY 0O NDWATER
MARINE CORPS AIR STATION SAMPLE RESULTS
ENGINEERS and SCIENTISTS NEW RIVER, N.C. — EPA METHOD 625 + TICs 9
WILMINGTON, NORTH CAROLINA %00 N0 204_047W APR 2005 |®™™E1"_100’ W HCS Iomve SAT

ZATTZ0R0-00




N
o 5
2 ESTIMATED HORIZONTAL EXTENT OF]
; \ AREA TO BE EXCAVATED
\ (20°'x20'x3’ DEEP)
N
ASTDELTAT-MWO4 & \\
.- \ \
T % N _
% N\ [~ ASTDELTAT-MW05
...- \
v N\ 5N
ASTDELTAT-MWO3 AN
N \\ ‘\\
. * \
ASTDELTAT—MWO2 G\\ G\
e N\
* U \ASTDELTAT-MWO1
N
N \\\
CONCRI-:@
PAD
. &- &
e £
X
SAS 5030 TN CRASS AREA
LEGEND Il N
EXISTING  DESCRIPTION W % _
BUILDING GRASS AREA N
) TYPE Il MONITORING WELL \ A
* \y’
() TYPE Il MONITORING WELL S
* APPROXIMATE LOCATION OF AS3000, /
2004 HELICOPTER RELEASE ~
——yp——  UNDERGROUND POWER \\
AS3003 \
100 50 0 100 \
——— e ———
SCALE IN FEET
™ SITE MAP WITH PROPOSED FIGURE
2004 HELICOPTER RELEAS!
B e TEn R STATION HORIZONTAL AREA OF SOILS
NEW RIVER, N.C. TO BE EXCAVATED 10
WLMINGTON, NORTH CAROLINA W 0. 047 P JUNE 2005 PP E 1'=100° ™Mo Hes @t sar | |
204047-2040-10
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APPENDIX A

VISUAL HYDROLOGY FRAMEWORK
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Framework Query Results Page 1 of 2

Marth Carslina Department of Environment ond Halural Resaources About DWR = Contact Us » Jobs = News

Division of Water Resources p |

FrameWork Query Results Borehole Hydroge

A B C

23
e Scroll to bottom half of page for cross-section.

e Framework Map with borehole locations may be
viewed in a separate window.

e The triangle to the right shows the relative
position of the three boreholes to one another
and the beginning (left) and ending (right) sides
of the cross-section line.

e The dot indicates the location of the viewer of
the cross-section.

=27

Cross-section line is oriented approximately: 127

WSW-ENE (75.67)

-177

|
~|
~l
LENSL B B S B B S N B S B S B B B B B B B e

Well of Interest
Location: 34.708787, -77.441781; Well Depth: 30 feet; Screen Depth:

20 feet; Land Surface (estimated): 14 feet; Show Map 297

Approximate depths to hydrogeological units (feet):

SURFICIAL UTERCONF UTER
0 21 25

=277

Elevation {(feet)

® Hydrogeologic unit top depths estimated to well depth.

® If estimated land surface elevation is higher than actual then subtract the difference from the —327
estimated depths of units.

® |f estimated land surface elevation is lower than actual then add the difference to the estimated
depths of units.

=377
Boreholes

A: U.S. Marine Corps Test Well No. 12, X 24F; Land Surface: 6 feet;
Location: 34.7175, -77.416111; Hydrogeologic Units -427
B: USMC Camp Lejeune T-15, X 25C; Land Surface: 15 feet;
Location: 34.740278, -77.451944; Hydrogeologic Units

C: Alliance Environmental, X 25R; Land Surface: 23 feet; Location: -477 -
34.695555, -77.465; Geophysical Logs, Hydrogeologic Units

——TT T T Tt~ TTTT T T T T T
T T T T T

Calculated Cross-Section

http://www.ncwater.org/Data_and_Modeling/Ground_Water_Databases/framework.php 2/3/2005
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50

-100

-150

Elevation {feet}

-200

-250

=300

LAl A SRS SN SN SN B D N B B B B NN S S A BN (M NS A R A A SN B SRS N S N SUNL N S SN S B R |

-l

=350 . L
0.00 0.21 0.41 0.62 0.82 1.03 1.24 1.44 1.65 1.85

Distance (miles)

NC Division of Water Resources, DENR - 1611 Mail Service Center - Raleigh, NC Last Modified:
27699-1611 07.08.2004
Phone: (919)733-4064 - Fax: (919)733-3558

http://www.ncwater.org/Data_and_Modeling/Ground_Water_Databases/framework.php 2/3/2005




Structure for Hydrogeologic Framework

Horth Coaroling Bepardment of Environment ond Matuml Resouices

Page 1 of 2

Structure for Hydrogeologic Framework

Field| Field Name | Type [Width| Secima Comment
1 LAT Numeric | 10 6 latitude
2 LON Numeric | 11 6 longitude
3 LOCACC ([Character| 1 GPS accuracy?
4 QUAD Character| 8 one-minute quad identifier
5 [WELL_NAME [[Character| 40
6 COUNTY [[Character| 12
7 DEPTH Numeric| 7 2 depth of borehole (feet)
8 [LAND_SURFA| Numeric|} 6 2 land surface elevation (feet)
9 | uTERCONF I Numeric | 6 elevation of top of Up(?:ét')l'ertiary confining unit
10 UTER Numeric 6 ‘elevation of top of Upper Tertiary aquifer (feet)
11 YKNCONF | Numeric| 6 elevation of top of Yorktown confining unit (feet)
12 YKN Numericll 6 elevation of top of Yorktown aquifer (feet)
13 PGRCONF | Numeric I 6 elevation of top of P(L;g(gag River confining unit
14 PGR Numeric 6 elevation of top of Pungo River aquifer (feet)
15 | cLHconF | Numeric | 6 elevation of top of C?fsetleet)Hayne confining unit
16 CLH Numeric | 6 elevation of top of Castle Hayne aquifer (feet)
17 || BFRTCONF | Numeric| 6 elevation of top of Beaufort confining unit (feet)
18 BFRT Numeric || 6 elevation of top of Beaufort aquifer (feet)
19 PDCONF Numeric | 6 elevation of top of Peedee confining unit (feet)
20 PD Numeric 6 elevation of top of Peedee aquifer (feet)
21 BCCONF Numeric | 6 elevation of top of B(I;cel;)Creek confining unit
22 BC Numeric || 6 elevation of top of Black Creek aquifer (feet)
23 UCFCONF | Numeric | & elevation of top of uppg(ra g:t?pe Fear confining unit
24 UCF Numeric || 6 elevation of top of upper Cape Fear aquifer (feet)
o5 LCFCONF | Numeric 6 elevation of top of IOW((ef:e St:;pe Fear confining unit
26 LCF Numeric || 6 elevation of top of lower Cape Fear aquifer (feet)
27 | LcrRTcoNF | Numeric | 6 elevation of top of Lchr)]\;\t/(ifrec(;;;etaceous confining
28 LCRT Numeric| 6 elevation of top of lower Cretaceous aquifer (feet)
29 BSMNT Numeric ]| 6 elevation of top of basement (feet)

* Eievation of 10,001 indicates unit does not exist. Elevation of 10,000 indicates unit was not penetrated.

NC Division of Water Resources, DENR - 1611 Mail Service Center - Raleigh, NC

27699-1611

http://www.ncwater.org/Data_and_Modeling/Ground_Water_Databases/framestr.php

Last Modified:
08.11.2004

P About DWR = Contact Us = Jobs » News

27712005



Search Results Page 1 of 1

North Coroling Deporiment of Environmentond Maturol Resources " About DWR = Contact Us = Jobs » News

Framework Boreholes Within 10 Miles

County|l Quad Name Depth{Miles Away
Onslow [IX 24F [|U.S. Marine Corps Test Well No. 12 360 1.58
Onslow||X 25R [lAlliance Environmental 341 1.61
Onslow||X 25G [|Carl Beacham 138 2.20
Onslow|X 25C [[USMC Camp Lejeune T-15 477 2.25
Onslow||X 25W [USGS Test Well No.4 233 2.47
Onslow X 250 {USMC Camp Lejeune T-14 200 2.66
Onslow [|X 24M JUSMC ON-T-2-87 260 3.65
Onslow X 24D USMC Camp Lejeune T-11 202 3.93
Onslow[Y 25D [NC Qil and Gas Corp. (AP# 32-133-9) [ 1,400 3.97
Onslow|[X 24C [USMC Camp Lejeune 238 4.10
Onslow|iX 26U [NC Oil and Gas Corp. Baucom No. 1 1,414 4.42
Onslow W 24W(Bryan Marr Utility Company 241 4.81
Onslow [[X 268 [[INC Qil and Gas Corp. (API# 32-133-8) [ 1,254 5.25
Onslow[[X 248 [[Hadnot Point Station 1,526 5.26
Onslow [[W 250 [[City of Jacksonville Hwy 158, Well No. 2| 737 6.89
Onslow Y 25Q [[Dixon Tower Station 1,355 7.11
Onslow {[Y 23E {U.S. Marine Corps Test Well No. 8 500 7.22
Onslow {|W 25F [[Jacksonville 258 Well Field Station 1,226 7.47
Onslow [[W 26R [Onslow County Water System #8 668 7.50
Onslow [[Y 25W [U.S. Marine Corps Test Well No. 18 300 7.98
Onslow [V 25X [Onslow County Water System #9 660 9.78
Onslow [|W 26G [[Onslow County Water System #3 650 9.97

22 Boreholes

NC Division of Water Resources, DENR - 1611 Mail Service Center - Raleigh, NC Last Modified:
27699-1611 12.30.2004
Phone: (919)733-4064 - Fax: (919)733-3558

http://www.ncwater.org/Data_and_Modeling/Ground_Water_Databases/searching.php 2/7/2005
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GIS Interface for DWR Framework Wells Database

Frameowork wells
N Major roads
2/3/2005
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DWR Hydrogeologic Framework Database Detail Page 1 of 1

North Carsling Departroent of Enviianment and Matural Resawces ¥ About DWR = Contact Us = Jobs = News

Division of Water Resources P

DWR Hydrogeologic Framework Detail for X 24F

Field Data X 24F | [osurFicIaL
Cognty Onslow A B UTERCONF
Latltu.de 34.717500 OUTER
Longitude -77.416111 B YKNCONF
. Show Map B YKN
Location Accuracy Map 60 |
Quad X 24F W FGRCONF
= BPGR
Name U.S. Marine Corps
Test Well No. 12 WCLHCONF
Depth 360.00] | 8 - mCLH
Land Surface 6.00 ‘; BBFRTCONF
Upper Tertiary CU 10001 2 BBFRT
Upper Tertiary 10001 E _160 | mPDCONF
Yorktown CU 10001 2 @PD
Yorktown 10001 E EBCCONF
Pungo River CU 10001f1 BBC
Pungo River 10001 ﬁ B UCFCONF
Castle Hayne CU -30 : E UCF
Castle Hayne -46]| B mLCFCONF
Beaufort CU 10001[l| & _260 |- BLCF
Beaufort , 10001 MLCRTCONF
Peedee CU -324 BLCRT
Peedee 10000 W BSMNT
Black Creek CU 10000
Black Creek 10000
Upper Cape Fear CU 10000
Upper Cape Fear 10000 -360 -
Lower Cape Fear CU 10000
Lower Cape Fear 10000}
Lower Cretaceous CU 10000 Units with 10001 foot elevations do not exist
l.ower Cretaceous 10000 and units with 10000 foot elevations
Basement 10000 are not penetrated.
Unit top elevations are shown in table,
depths are shown in plot
NC Division of Water Resources, DENR - 1611 Mail Service Center - Raleigh, NC Last Modified:
27699-1611 01.03.2005

Phone: (919)733-4064 - Fax: (919)733-3558

http://www.ncwater.org/Data_and_Modeling/Ground_Water_Databases/framedetail.php?qu... 2/3/2005




DWR Hydrogeologic Framework Database Detail Page 1 of 1

Marth Caroiing Department of Environment and Matural Resources About DWR s Contact Us = Jobs » News

Division of Water Resources |

DWR Hydrogeologic Framework Detail for X 25R

Field Data
County Onslow 2 SET[,I.R;;‘IS é;;l;
Latitude 34.695555 OUTER
Longitude —L -77.465000 B YKNCONF
ow Ma
Location Accuracy Mas —=or VKN
Quad X 25R W PGRCONF
Name (iink to logs) Alliance Environmental BFGR
Depth 341.00| ! W CLHCONF
Land Surface 23.00]| 8 :EII;I;TCONF
Upper Tertiary CU 23 ‘::4 B EFRT
Upper Tertiary 14 2 s b m FDCONE
Yorktown CU 10001( | =5
Yorktown 10001 2 uPD
Pungo River CU 10001| | & W BCCONF
Pungo River 10001 | s mEC
Castle Hayne CU -47 é WUCFCONF
Castle Hayne -121]| 5 B UCF
Beaufort CU 10001) | & WLCFCONF
Beaufort 10001)| © 20 WLCF
Peedee CU -277 W LCRTCONF
Peedee 10000 WLCRT
Black Creek CU 10000 ! W BSMNT
Black Creek 10000
Upper Cape Fear CU 10000
Upper Cape Fear 10000
Lower Cape Fear CU 10000 -0 -
Lower Cape Fear 10000
Lower Cretaceous CU 10000
Lower Cretaceous 10000“ Units vséith 1_:)001}:2%0%8\?&?“5 dotpot exist
ang units with 1 oot elevations
UBn?tso?)TIeev:Eions are shown in table, 10000" are not penetrated
depths are shown in plot
NC Division of Water Resources, DENR - 1611 Mail Service Center - Raleigh, NC Last Modified:
27699-1611 01.03.2005

Phone: (919)733-4064 - Fax: (919)733-3558

http://www.ncwater.org/Data_and_Modeling/Ground_Water_Databases/framedetail.php?qu... 2/3/2005




DWR Hydrogeologic Framework Database Detail Page 1 of 1

Morth Carading Department of Enviranment and Natural Besaurces About DWR = Contact Us = Jobs = News

Division of Water Resources |

DWR Hydrogeologic Framework Detail for X 25G

Field Data X 256 OSURFICIAL
County Onslow ! & UTERCONF
Latitude 34.725000 O UTER
Longitude — -77.475000 m YKNCONF
ow Map
Location Accuracy Map W VKN
Quad X 25G B PGRCONF
Name (link to logs) Carl Beacham |PGR
Depth 138.00] | .. -40 | W CLHCONF
Land Surface 27.00 § WCLH
Upper Tertiary CU 10001] | 5 WBFRTCONF
Upper Tertiary 10001 ] BEFRT
Yorktown CU 10001 | = WFDCONF
Yorktown 10001)| 2 WD
Pungo River CU 10001)| 8 ®BCCONF
Pungo River 10001} = ®BC
Castle Hayne CU -49 é W UCFCONF
Castle Hayne -59 = i R UCF
Beaufort CU 10000] | & W LCFCONF
Beaufort 10000 WLCF
Peedee CU 10000 ®LCRTCONF
Peedee 10000 ®LCRT
Black Creek CU 10000 ®ESMNT
Black Creek 10000
Upper Cape Fear CU 10000
Upper Cape Fear 10000
Lower Cape Fear CU 10000 -140 =
Lower Cape Fear 10000
Lower Cretaceous CU 10000
Lower Cretaceous 10000]|  units with 10001 foot elevations do not exist
Basement 10000 and umtsa:veit:;t%%a%:;cgglevatlons
Unit top elevations are shown in table,
depths are shown in plot
NC Division of Water Resources, DENR - 1611 Mail Service Center - Raleigh, NC Last Modified:
27699-1611 01.03.2005

Phone: (919)733-4064 - Fax: (919)733-3558

http://www.ncwater.org/Data_and_Modeling/Ground_Water_Databases/framedetail.php?qu... 2/7/2005
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CATLIN STANDARD METHODS OF INVESTIGATION
(REVISED APRIL 2002)

1.0 DATA COLLECTION
1.1  BACKGROUND DATA

Background data and history information relevant to the site investigation is
generated through numerous sources. These sources may include, but are not
limited to, the following:

» Conversations with the client and regulatory officials involved with the incident.
= Review of pertinent regulatory correspondence.
= Review of previous and existing reports and other technical data.
» Review of available historical records.
1.2  SURVEYS AND POTENTIAL RECEPTOR DATA

Physical survey and potential receptor data are collected in accordance with the
intended level of investigation. In general, the purpose is to collect sufficient
information for site assessment and corrective action planning.

Individual receptors are identified and evaluated in the context of their potential for
contaminant impact. Potential receptors of contamination can include surface water
bodies, groundwater supply wells, wellhead protection areas, and subsurface
building structures.

1.2.1 Horizontal Survey

Horizontal survey data are generated using either accepted general field
surveying techniques, or existing survey maps; or by using a combination of
existing data and field generated information. The survey area generally
extends to a point at least 50 feet beyond suspected plume boundaries. A
receptor scale survey of a larger area surrounding a site will be made if
appropriate and necessary.

1.2.2 Vertical Survey

A vertical survey is conducted at the site typically within an accuracy of 0.01
foot. The datum plane is generally assumed unless otherwise noted.
Assumed temporary benchmarks (TBM) are selected near ground level. The
vertical survey includes such points as top of all well casings, selected
ground shots, important utility inverts, utility fluid levels, important surface
water levels, and other items determined to be significant.

CATLIN Standard Methods of Investigation CATLIN Engineers and Scientists
Project/Shells/CATLIN Standard Methods of Investigation Revised April 2002




1.3 DRILLING AND MONITORING WELL/PIEZOMETER INSTALLATION

Necessary permits are applied for and obtained in accordance with federal, state, and
local requirements prior to drilling or well construction activities. Additionally, the
well locations are scanned for underground utilities prior to conducting intrusive
subsurface activities. Wells are installed under applicable licensing requirements,
and are designed and constructed in accordance with accepted standards and
practices. Any wells purposely installed at off-site locations are permitted through
appropriate right-of-entry agreements with all necessary property owners and/or
their agents.

1.3.1 Drilling Methods and Subsurface Data Collection

Drilling is accomplished utilizing one or more of the following methods:
Auger Drilling

Auger drilling is the preferred, most often used method of subsurface
investigation and is accomplished using a vehicle or trailer mounted
drill rig. Continuous flight auger types used vary upon the site and
situation; ranging from the 4-inch outside diameter solid stem to the
12-inch outside diameter hollow stem. Auger type is selected based
upon appropriateness and/or site-specific requirements.

Hand Augering

Hand augering is utilized when economically and scientifically
feasible, or when no other method is suitable. Hand augers typically
produce three-inch diameter holes and are generally limited to depths
of less than 15 feet.

Direct Push

Direct push methods of subsurface investigation are used generally
for soil screening purposes or collection of groundwater samples
where permanent wells are not viable.

Other Methods

Other drilling methods, such as mud and air rotary, rock coring,
cable tool, and large bucket augering are used when site conditions
or project requirements dictate.

CATLIN Standard Methods of Investigation CATLIN Engineers and Scientists
Project/Shells/CATLIN Standard Metheds of Investigation Revised April 2002




Regardless of the drilling method used, the drill rig(s) and all drilling tools
are thoroughly cleaned between boreholes to prevent cross introduction of
contaminants. Split spoon samples are collected and field-described at
intervals of five feet or less, and cuttings are continuously monitored for
organic vapors. Drill cuttings are containerized for off-site disposal or are
spread on the ground surface in proximity to the well or boring in
accordance with North Carolina Department of Environment and Natural
Resources (NCDENR) requirements. A geologist or engineer, trained in
using visual/manual techniques, is always present during drilling and is
responsible for subsurface contaminant and geologic data collection. Soils
are classified in general agreement with the Unified Soils Classification

System (USCS).
1.3.2 Hydropunch Installation

Hydropunch penetrometers (Hydropunches) are used to delineate the spatial
extent of dissolved and free phase plumes. Soil borings are advanced to the
appropriate depth and then the Hydropunch is advanced through the soil
boring into undisturbed material. Groundwater samples are collected by
pulling back on the body of the Hydropunch and allowing the groundwater
to enter the screened portion of the sample chamber. Samples are retrieved
using a decontaminated Teflon bailer or peristaltic pump.

1.3.3 Well Installation

Wells are typically constructed of threaded PVC casing and screen. No
glues or cements are used in joining PVC components. Well diameter, slot
sizes, and protective covers vary depending upon site-specific conditions or
situation-specific requirements.

1.3.4 Well Development

Wells are developed by over-pumping or surging using appropriate pumps,
blocks, or bailers. Through development, unwanted fine materials are
removed from the natural formation surrounding the well.  Well
development will be performed no sooner than 24-hours after grouting is
completed for the Type III wells. Water generated during development is
containerized and properly disposed or is discharged onto the ground in
proximity of the well in accordance with NCDENR requirements.

14  HYDROGEOLOGIC DATA COLLECTION

Data used to help characterize hydrogeologic conditions at a site are obtained
through various procedures including, but not necessarily limited to, those described

below:

CATLIN Standard Methods of Investigation CATLIN Engineers and Scientists
Project/Shells/CATLIN Standard Methods of Investigation Revised April 2002




1.4.1 Regional Geology

Information pertaining to the regional geologic framework is compiled from
existing publications, maps, and scientific papers.

1.4.2 Site Geology

Shallow site geology is generally determined from field descriptions and
borehole samples. Interpretations with regard to hydrogeologically
important contacts, zones, fractures, faults, cleavage, and facies changes are
made when possible.

1.4.3 Groundwater Occurrence and Characteristics

Groundwater data is obtained utilizing a number of methods and procedures,
not limited to the general list below:

Well Water Levels

After well development, wells are allowed to stabilize for a
minimum of 24 hours prior to measuring. Water level and free
product thickness (where applicable) measurements are performed
using an electronic interface probe or steel tape with water/product
finding pastes.

The specific gravity of any accumulated product is determined and
used to calculate true hydraulic grade from measured water levels.
This information is combined with vertical survey data to determine
relative potentiometric surface elevations for all wells.

Agquifer Testing

Various aquifer tests may be used to make determinations of
hydraulic conductivity. Slug or pumping tests are often used to
characterize site hydrogeologic conditions and to develop remedial
action alternatives utilizing appropriate pumping technologies.

Other Methods

Other methods may be deemed appropriate for determining various
groundwater characteristics. These other methods may include
nested well configurations and/or clustered piezometer installations;
sieve or pipette analysis; fracture trace analysis; computer modeling;

and geophysical logging.

CATLIN Standard Methods of Investigation CATLIN Engineers and Scientists
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15  PETROLEUM HYDROCARBON DATA COLLECTION

1.5.1 Collection Methods

Petroleum hydrocarbon data is obtained through various methods including,
but not limited to, the following:

Field Analysis

» Direct thickness measurement of phase separated components using
tapes and/or probes.

* Manual vapor analysis using a photoionization detector (PID) or
flame ionization detector (FIS).

» Detectable odor and visual observation.

Laboratory Analysis
» Laboratory analysis of phase-separated products.

» Laboratory vapor, soil, and groundwater analysis using appropriate
EPA Methods.

1.5.2 Field Sampling

Field sampling procedures are performed in accordance with recommended
protocol, accepted industry standards, and under appropriate chain-of-
custody procedures. Generally, sampling procedures are as follows:

Product Samples

Product samples are obtained using clean equipment and containers.
Each is shipped to the analytical laboratory in protective containers.

Vapor Samples

PID/FID readings are measured from soil sample headspace using
containerized samples that have been brought to ambient

temperature.

Carbon tubes are utilized in conjunction with a laboratory-calibrated
vacuum pump to obtain vapor samples. The carbon tubes are sealed
and refrigerated for shipment to the analytical laboratory (This
method is known as the Carbon Adsorption Method).

CATLIN Standard Methods of Investigation CATLIN Engineers and Scientists
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Soil Samples

Soil samples are immediately packed into clean containers, and
refrigerated for shipment to the analytical laboratory.

Groundwater Samples

Groundwater samples are collected in accordance with the following
procedures:

»  Creeks/Lakes/Etc.
Grab samples are obtained.

»  Domestic Wells

Wells are pumped for a time sufficient to completely
purge the well and any pressure or holding tanks prior
to sampling.

*  Monitoring Wells

Water level measurements are made and well
volumes calculated for each well.

Three well volumes are removed from each well
using a thoroughly cleaned Teflon bailer or
appropriate purging pump. If it is not possible to
remove three volumes, due to very low yields, a
minimum of one volume is removed prior to
obtaining a sample.

Where analysis for metals is required, wells are
typically sampled utilizing low flow techniques,

which reduce turbidity and the potential for matrix
interference.

Samples are collected and containerized in a manner that minimizes agitation
and contact with the air.

Sampling records are field prepared.
Samples are labeled and proper chain of custody documents are maintained.

Samples are promptly protectively packed, refrigerated, and shipped to the
analytical laboratory for analysis.

CATLIN Standard Methods of Investigation CATLIN Engineers and Scientists
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2.0 DATA EVALUATION

Data obtained as a result of the site investigation is compiled and evaluated and a report is
prepared for client review and distribution to the appropriate agencies. Generally, specific
data are evaluated as follows:

» Background data are evaluated in context with the suspected or confirmed problem.
=  Survey data are utilized to develop site maps and to evaluate contaminant receptors.

s Well construction records are compiled and presented as part of the report. As-built
information is used in combination with other data to evaluate subsurface conditions
and monitoring well screen settings as they relate to the investigation.

=  Subsurface drilling logs are used to develop geologic cross-sections, fence diagrams,
isopachs, structure contours, or other constructions. Regional geologic data are used
to obtain an overall framework.

* Hydrogeologic data are used to develop contour maps, flow nets and other
constructions. The data is also used to calculate various hydrogeologic
parameters that describe aquifer characteristics.

» Hydrocarbon data are utilized to develop various plume geometry and
isoconcentration maps.

= All data are compiled and utilized for making specific recommendations with regard
to remedial action alternatives.

CATLIN Standard Methods of Investigation CATLIN Engineers and Scientists
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WELL CONSTRUCTION RECORD

North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (print) Bobbie Fowler CERTIFICATION # 2869
WELL CONTRACTOR COMPANY NAME CATLIN Engineers & Scientists PHONE #  (910) 452-5861

STATE WELL CONSTRUCTION PERMIT # ASSO D W PERMIT # N/A
(if applicable) ((j app icable [ —

ASTDELTAT - MWO1

1. WELL USE (Check Applicable Box):  Residential ] Municipal/Public [ Industrial O Agricultural [J
Monitoring ® Recovery[d Heat Pump Water Injection]  Other O If Other, List Use

2. WELL LOCATION: (Show sketch of the location below)

Topographic/Land Setting

: Jacksonville . Onslow
Nearest Town: County: ORidge OSlope O Val]eg' X Flat
New River Air Station (check appropriate box )
(Road Name and Numbers, Community, Subdivision, Lot No., Zip Code) Northing/Easting of well location
3. OWNER: Commanding General MCB 3843410.106/276389.222

NCSP NAD 83 (m)

: Attn: 1&E/ EMD/ EQB/ PSC Box 20004
Address: o (Street or Route No.) ox Latitude/longitude source: IXctheiclle OTopo. map
Camp Lejeune NC 28542-0004 DEPTH DRILLING LOG
City or Town State Zip Code From To Formation Description
Area code - Phone number
4. DATE DRILLED: 3/10/20053/10/2005
5. TOTAL DEPTH: 12.5
6. DOES WELL REPLACE EXISTING WELL? YES 0 NO X
7. STATIC WATER LEVEL Below Top of Casing __4.05 _ FT.
(Use "+" if Above Top of Casing)
8. TOP OF CASING IS 0 FT. Above Land Surface*
* Top of casing terminated at/or below land surface requires SEE
a variance in accordance with 15A NCAC 2C.0118 ATTACHED
9. YIELD (gpm): _N/A METHOD OF TEST_N/A
10. WATER ZONES (depth): ___Surficial Aquifer
12. DISINFECTION: Type _N/A Amount _N/A
13. CASING: Depth Diameter V(\)’?I\lv”lé}]n%kness Material
From To ft. in.
From To ft. in.
14. GROUT: pepth Material Method
From_ 0 To_ 1 £ Portland Cement Surface Pour 1 5CATION SKETCH
From_1 To_1.5 f. _Bent Pellets Surface Pour _ Show direction and distance in miles from at least
15. SCREEN:D 0 Diamet Slot Si Material two State Roads or County Roads. Include road
ep iameter O 1Z¢ ateria .
From 2.5 To 12.5 ft 5 . Slot.010 iy PVC numbers and common road names
From To ft. in. in.
16. SAND/GRAVEL PACK.: SEE
Depth Size Material
From_ 1.5 To 12.5 f _ #2 Medium Torpedo Sand ATTACHED
From To ft.
17. REMARKS:

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL

CONSTRUCTION STAND S, AND TBAT A COPY OF THIS HAS BEEN PROVIDED TO THE WELL OWNER.

SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE
Submit original to Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC Modified from:
27699-1636 Phone No. (919) 733-3221, within 30 days. GW-1 REV.07/2001

NC WELL CONSTRUCTION RECORD 204-047 2004 HELICOPTER RELEASE.GPJ CATLIN.GDT 03/28/05




WE L L LOG R ooar
Wilmington, North Carolina SHEET 1 OF 1
PROJECT NO.. 204-047  |STATE: NC | COUNTY: Onslow |LOCATION: Jacksonville
PROJECT NAME: . LOGGED BY: Steve Tyler |WELL ID:
2004 Helicopter Release -
P DRILLER: Bobbie Fowler | ASTDELTAT
NORTHING: 3,843,410.1 | EASTING: 276,389.2 | CREW: Tom Stetler - MWO01
SYSTEM: NCSP NAD 83 (m) BORING LOCATION:SW side of Delta Taxiway T.0.C. ELEV.: 100.00
DRILL MACHINE: Diedrich D-50 METHOD: HSA 0 HOUR DTW: NM | BORING DEPTH: 15.0
START DATE: 03/10/05 FINISH DATE: 03/10/05 24 HOUR DTW: 4.1 |WELLDEPTH: 12.5
U
L
- Y HE oo =
gin | 6in | ein | 6in | (PPM) $ | S |DEPTH DESCRIPTIO ELEVATION
0.0 LAND SURFACE 100.0 0.0
0.0 H 0.0 =
{23 0 L L | E .
1.0 T |- E = 1.0 ]
. 314 532 SM [} Black, silty SAND. Organic-rich. -8 % 15 -
2.0 Hi - ME T
1414 1619 | 25 i
3 0 L4 3.0 97.0 i
- AST 2%
i DELTAT 7 Qlive fat CLAY. High plasticity. No | ]
4|5 | 3485 -n(/|3vl(31 OH //’//; a0 hydrocarbon odor. 96.0 |
- L E -
8.0 8.0 92.0 g_ _
Olive, cse. to f. SAND. Few fines. Wet. No : ™ :
1115|686 SM 1Y, hydrocarbon odor.
g 10.0 90.0 _
i 125 12.5 |
13.0 13.0 87.0 |
| Dark olive SILT. Light green, silty f. SAND at | |
01316]7 OL base of spoon.
15.0 85.0
Boring Terminated at Elevation 85.0 ft i i

Portland Cement % Bentonite Pellets #2 Medium Sand




WELL CONSTRUCTION RECORD

North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (print) Bobbie Fowler CERTIFICATION # 2869
WELL CONTRACTOR COMPANY NAME CATLIN Engineers & Scientists PHONE#  (910) 452-5861
STATE WELL CONSTRUCTION PERMIT # ASSOCIATED WQ PERMIT # N/A

(if applicable) ?1 applicab e? -

ASTDELTAT - MWO02

1. WELL USE (Check Applicable Box):  Residential (0 Municipal/Public O3 Industrial [J Agricultural OJ
Monitoring @  Recovery[d Heat Pump Water Injectiond  Other [0 If Other, List Use

2. WELL LOCATION: (Show sketch of the location below)

Topographic/Land Setting

Nearest Town: ___Jacksonvile __ County: . Onslow ORidge ClSlope OValley X Flat
New River Air Station {check appropriate box
(Road Name and Numbers, Community, Subdivision, Lot No., Zip Code) Northing/Easting of well location
3. OWNER: Commanding General MCB 3843404.094/276438.745
NCSP NAD 83 (m)
Address: Attn: 1&E/ '(Esht/lg!t EPR?)/UZSN%?OX 20004 Latitude/longitude source:I(Xc]hgic}]:%()%Topo. map
Camp Lejeune NC 28542-0004 DEPTH DRILLING LOG
City or Town State Zip Code From To Formation Description

Area code - Phone number
. DATE DRILLED: 3/10/20053/10/2005
. TOTAL DEPTH: 12.5
. DOES WELL REPLACE EXISTING WELL? YES [0 NO X
. STATIC WATER LEVEL Below Top of Casing __1.93 FT.
(Use "+" if Above Top of Casing)

. TOP OF CASING IS 0 FT. Above Land Surface*

* Top of casing terminated at/or below land surface requires SEE
a variance in accordance with 15A NCAC 2C.0118 ATTACHED

9. YIELD (gpm): _N/A METHOD OF TEST_N/A
10. WATER ZONES (depth): ___Sufficial Aquifer

NN

oo

12. DISINFECTION: Type _N/A  Amount _N/A
13. CASING: De Wall Thickness

pth Diameter or Weight/Ft. Material
From To ft. in.
From To ft. in,
14. GROUT: pepth Material Method
From 0 To 0.5 . Portland Cement Surface Pour LOCATION SKETCH
From_0.5 To_1.5 fi. _Bent Pellets Surface Pour  Show direction and distance in miles from at least
15. SCREEN:D " Diamet Slot Si Material two State Roads or County Roads. Include road
cp 1ameter ot >1Z¢ ateria 3
From 2.5 To 12.5 fi 5 . Slot.010 i _ PVC numbers and common road names
From To ft. in. in.
16. SAND/GRAVEL PACK: SEE
' Depth Size Material
From_ 1.5 To 12.5 fi _ #2 Medium Torpedo Sand ATTACHED
From To ft.
17. REMARKS:

1DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS ORD HAS BEEN PROVIDED TO THE WELL OWNER.

3-27-05

SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE
Submit original to Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC Modified from:
27699-1636 Phone No. (919) 733-3221, within 30 days. GW-1 REV.07/2001

NC WELL CONSTRUCTION RECORD 204-047 2004 HELICOPTER RELEASE.GPJ CATLIN.GDT 03/28/05




Portland Cement m Bentonite Pellets #2 Medium Sand

W E L L L O G v
V\mminm%m:zearoﬁna S H EET 1 OF 1
PROJECTNO.. 204-047  |STATE: NC | COUNTY: Onslow |LOCATION: Jacksonville
PROJECT NAME: . LOGGED BY: Steve Tyler |WELL ID:
2004 Helicopter Release -
‘ P DRILLER: Bobbie Fowler | ASTDELTAT
; NORTHING: _ 3,843,404.1 |[EASTING: __ 276,438.7 | CREW: Tom Stetler - MWO02
SYSTEM: NCSP NAD 83 (m) BORING LOCATION:SW side of Delta Taxiway T.0.C.ELEV.. 97.72
DRILL MACHINE: Diedrich D-50 METHOD: HSA 0 HOUR DTW: NM | BORING DEPTH: 15.0
START DATE: 03/10/05 FINISH DATE: 03/10/05 24 HOURDTW: 1.9 |WELLDEPTH: 12.5
| DEPTH BLOW COUNT | OVA LAB E ('5 SOIL AND ROCK WELL
| 6in | 6in | 6in { 6in (ppm) . (S: G IDEPTH DESCRIPTION ELEVATION DETAIL
|
1
| 0.0 LAND SURFACE 97.7 0.0
0.0 £ 0.0 =
‘ 1113 0 Y TOPSOIL. Black, siltty SAND. Organic-rich. o o Il kg 95 4
| 10 s, 1.0 96.7 2 i
| ' DEL\I_STTAT 7 : 15
1 a 315 .8 ’}"1"‘2?2 % L 5 ! 5
| 2.0 = //’/ — N = -]
1615 6 OH % Gray, fat CLAY. Mottled yellow to red. High | 25 i i
% plasticity.
3.0 % 5 i
. 4/6| 0 % - 7
/// 4.0 93.7 ]
i L9 i
8.0 - 8.0 89.7 i |
‘ I P sM{[[Il|  Med.tof. SAND. Few fines. - ° ]
} ] 114 0.5 88.2 |
| g ML 10.0 Olive, sandy SILT. Soft. Wet. 877 _
i i L 4
| . - .
| - — =h =]
| | 125 HiE 125
3 —2(1]1]2 oL Dark olive SILT. = .
; 15.0 827
; ] Boring Terminated at Elevation 82.7 ft i |
i - - -~
| i 5 J
|
i =7 - -
| i 5 i
| :
1




WELL CONSTRUCTION RECORD

North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (print) Bobbie Fowler CERTIFICATION # 2869
WELL CONTRACTOR COMPANY NAME CATLIN Engineers & Scientists PHONE #  (910) 452-5861

STATE WELL CONSTRUCTION PERMIT # ASSOCIAT PERMIT # N/A
(if applicable) ((} ap;&llc)ab 3 —_

ASTDELTAT - MWO03

_—
1. WELL USE (Check Applicable Box):  Residential (0 Municipal/Public [ Industrial [J Agricultural O
Monitoring ® Recovery[d Heat Pump Water Injection] ~ Other [0 If Other, List Use

2. WELL LOCATION: (Show sketch of the location below)

Topographic/Land Setting

Nearest Town: Jacksonulle County: Orslow ORidge OISlope [Valley X Flat
New River Air Station (check appropriate box
(Road Name and Numbers, Community, Subdivision, Lot No., Zip Code) Northing/Easting of well location
3. OWNER: Commanding General MCB 3843435.732/276407.004
) NCSP NAD 83 (m)
Address: Altn: 18E/ '(Esht/g/t ErQ RI?)IUZSN%EOX 20004 Latitude/longitude source:l(Xclhg}cI;%ogTopo. map
Camp Lejeune NC 28542-0004 DEPTH DRILLING LOG

City or Town State Zip Code From To Formation Description

Area code - Phone number

. DATE DRILLED: 3/10/20053/10/2005
. TOTAL DEPTH: 12.5
. DOES WELL REPLACE EXISTING WELL? YES O NO X

. STATIC WATER LEVEL Below Top of Casing ___ 3.9 FT.
(Use "+" if Above Top of Casing)

-3 N L o

8. TOP OF CASING IS 0 FT. Above Land Surface*

* Top of casing terminated at/or below land surface requires SEE
a variance in accordance with 15A NCAC 2C.0118 ATTACHED

9. YIELD (gpm): _N/A METHOD OF TEST_N/A
10. WATER ZONES (depth):__Surficial Aquifer

12. DISINFECTION: Type _N/A  Amount _N/A

13. CASING: Depth Diameter v(\)]?l\l)vrl;}ilg}:)k 1~“ets.S Material
From To ft. in.
From To ft. in.
14. GROUT: pepth Material Method
From_0 To_ 1 ft Portland Cement Surface Pour | 'CATION SKETCH
From_1 To_1.5 f. _Bent Pellets Surface Pour _ Show direction and distance in miles from at least
15. SCREEN:D 0 Diamet Slot Si Material two State Roads or County Roads. Include road
ep lameter Q 1Z€ ateria
From. 2.5 To 12.5 fi 5 . Slot.010 i, PVC numbers and commeon road names.
From To ft. in. in.
16. SAND/GRAVEL PACK: SEE
Depth Size Material
From_ 1.5 To 125 fi. _ #2 Medium Torpedo Sand ATTACHED
From To ft.
17. REMARKS:

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTION STAND S, AND THAT A COPY OF THIS RD HAS BEEN PROVIDED TO THE WELL OWNER.

SIGNATURE OF PERSONCONSTRUCTING THE WELL DATE

Submit original to Division of Water Quality, Groundwater Section, 1636 Mail‘ Service Center - Raleigh, NC Modified from:
27699-1636 Phone No. (919) 733-3221, within 30 days. GW-1 REV.07/2001

NC WELL CONSTRUCTION RECORD 204-047 2004 HELICOPTER RELEASE.GPJ CATLIN.GDT 03/28/05




WELL LOG

ENGINEERS and SCIENTISTS
ingon. North Caraing SHEET 1 OF 1
PROJECT NO. 204-047  |STATE: NC | COUNTY: Onslow [LocATION: Jacksonville
PROJECT NAME: . LOGGED BY: Steve Tyler |WELL ID:
2004 Helicopter Release -
P DRILLER: Bobbie Fowler | ASTDELTAT
NORTHING:  3,843,435.7 |[EASTING:  276,407.0 | CREW: Tom Stetler - MWO03
SYSTEM: NCSP NAD 83 (m) BORING LOCATION:SW side of Delta Taxiway T.0.C.ELEV.: 99.58
DRILL MACHINE: Diedrich D-50 METHOD: HSA 0 HOUR DTW: NM | BORING DEPTH: 15.0
START DATE: 03/10/05 FINISH DATE: 03/10/05 24 HOUR DTW: 3.9 |WELLDEPTH: 12.5
BLOW COUNT | oOvA g L SOIL AND ROCK WELL
DEPTH we. | $ o ¢ DETAL
6in | 6in | 6in | &in | (PPM) s | © |DEPTH DESCRIPTIO ELEVATION
0.0 LAND SURFACE 99.6 0.0
0.0 1T 0.0 =
1414 g SM Olive, f. SAND. Few fines. - o | E= .
2|
1.0 AST 1.0 98.6 g g 10 |
. 4151189 | Ser s [li|  Biack, sity SAND. Organic-rich. No R N
20 {1:2) T hydrocarbon odor. L & —
144 739 1fl 25 o71| 25 ]
3.0 on /]  Redtoyellow CLAY. High plasticity. Mottied. - .
J 4141 6803 ,,'/ No hydrocarbon odor. - -
/) 4.0 95.6 _
. - g .
8.0 8.0 91.6 % _
Cse. to f. SAND. Few fines. Wet. No | N ]
12]3|3]|5° SM {1y hydrocarbon odor. =t
g 111 100 89.6 E |
_ L 125 E 12.5 ]
13.0 86.6 |
180 | SM i1l 155 Olive, silty SAND. 86.1 |
400 {1]1 oL Dark olive, organic SILT. Wet. No — -
. hydrocarbon odor. - .
15.0 84.6
Boring Terminated at Elevation 84.6 ft i l
Portland Cement m Bentonite Pellets #2 Medium Sand



WELL CONSTRUCTION RECORD

North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (print) Bobbie Fowler CERTIFICATION # 2869
WELL CONTRACTOR COMPANY NAME CATLIN Engineers & Scientists PHONE #  (910) 452-5861

STATE WELL CONSTRUCTION PERMIT # ASSOCIATED WO PERMIT # N/A
(if applicable) (if applicable A

ASTDELTAT - MW04

1. WELL USE (Check Applicable Box):  Residential (0 Municipal/Public O Industrial OJ Agricultural (J
Monitoring X  Recovery[d Heat Pump Water Injection[d  Other O If Other, List Use

2. WELL LOCATION: (Show sketch of the location below)

Topographic/Land Setting

: Jack ill . Onsl
Nearest Town: gsonte County: e ORidge [CISlope OValley X Flat
New River Air Station _(check appropriate box .
(Road Name and Numbers, Community, Subdivision, Lot No., Zip Code) Northing/Easting of well location
3. OWNER: Commanding General MCB 3843464.389/276381.882
NCSP NAD 83 (m)
: Attn: 1&E/ EMD/ EQB/ PSC Box 20004 . .
Address: n treof or Rovte N ox Latitude/longitude source: [(%hgl;%()% Topo. map
Camp Lejeune NC 28542-0004 DEPTH DRILLING LOG
City or Town State Zip Code From To Formation Description
Area code - Phone number
4. DATE DRILLED: 3/10/20053/10/2005
5. TOTAL DEPTH: 12.5
6. DOES WELL REPLACE EXISTING WELL? YES [0 NO [X
7. STATIC WATER LEVEL Below Top of Casing __3.76 _  FT.
(Use "+" if Above Top of Casing)
8. TOP OF CASING IS 0 FT. Above Land Surface*
* Top of casing terminated at/or below land surface requires SEE
a variance in accordance with 15A NCAC 2C.0118 ATTACHED
9. YIELD (gpm): _N/A METHOD OF TEST_N/A
10. WATER ZONES (depth):____Surficial Aquifer
12. DISINFECTION: Type _N/A_ Amount _N/A
13. CASING: Depth Diameter Vg?]\llvrle‘:}ilé%]t(/nl:et?s Material
From To ft. in.
From To ft. in.
14. GROUT: Depth Material Method
From_ 0 To__1 1 Portland Cement Surface Pour T CATION SKETCH
From__1 To_15 f. _Bent Pellets Surface Pour  Show direction and distance in miles from at least
15. SCREEN:D " Diamet Slot Si Material two State Roads or County Roads. Include road
ep! lameter O 1Zz¢ ateria d .
From. 2.5 To 12.5 fi 5 i Slot.010 in.  PVC numbers and common road names
From To ft. in. in.
16. SAND/GRAVEL PACK: SEE
Depth Size Material
From_ 1.5 To 125 f _ #2 Medium Torpedo Sand ATTACHED
From To fi.
17. REMARKS:

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL

CONSTRUCTION STAND , AND THAT A COPY OF THIS RD HAS BEEN PROVIDED TO THE WELL OWNER.

SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE
Submit original to Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC Modified from:
27699-1636 Phone No. (919) 733-3221, within 30 days. GW-1 REV.07/2001

NC WELL CONSTRUCTION RECORD 204-047 2004 HELICOPTER RELEASE.GPJ CATLIN.GDT 03/28/05




WE LL LOG v vt
V\hlming!%%h]g:gCaroIina SHEET 1 OF 1
PROJECT NO.: 204-047  |STATE: NC | cOUNTY: Onslow lLocATION: Jacksonville
PROJECT NAME: . LOGGED BY: Steve Tyler |WELL ID:
2004 Helicopter Release 5
P DRILLER: Bobbie Fowler | ASTDELTAT
NORTHING: 3,843,464.4 | EASTING: 276,381.9 | CREW: Tom Stetler - MW04
SYSTEM: NCSP NAD 83 (m) BORING LOCATION:SW side of Delta Taxiway T.0.C.ELEV.: 99.02
DRILL MACHINE: Diedrich D-50 METHOD: HSA 0HOURDTW:  NM | BORING DEPTH: 15.0
START DATE: 03/10/05 FINISH DATE: 03/10/05 24 HOURDTW: 3.8 |WELLDEPTH: 12.5
DEPTH BLOW COUNT | OVA LAB s L SOIL AND ROCK WELL
in | &in | &in | &in | (PPM) "1 < | ¢ |pePTH DESCRIPTION ELEVATION DETAIL
0.0 LAND SURFACE 99.0 0.0
0.0 T 0.0 <
4115 0 - o | B .
1.0 a7 SM [{Hil|  Olive to black, silty SAND. Dry. -2 g 10 -
2.0 {1:2) if11 20 97.0 N |
1315 0 / - 28 .
3.0 OH [/7}  Olive CLAY. High plasticity. 5 .
. 5|61 2 7 - .
% 4.0 95.0 = _|
i L E B
80 8.0 91.0 § |
. ] SM 1 1l g5 Olive, silty SAND. Wet. 205 % i
- 1 4 L -
) 2|1 oL Olive SILT. Mod. to low plasticity. Wet. i i
g 10.0 89.0 ]
i | 125 125
13.0 13.0 86.0 ]
] Light green, silty SAND. Wet. No hydrocarbon - _|
215|616 SM [} odor.
15.0 84.0
Boring Terminated at Elevation 84.0 ft i i
Portland Cement % Bentonite Pellets #2 Medium Sand




WELL CONSTRUCTION RECORD

North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (print) Bobbie Fowler CERTIFICATION # 2869
WELL CONTRACTOR COMPANY NAME CATLIN Engineers & Scientists PHONE # _ (910) 452-5861
STATE WELL CONSTRUCTION PERMIT # ASSOCIATED WQ PERMIT # NIA

(if applicable) (if applicable -_———

ASTDELTAT - MWO05

e e —————
1. WELL USE (Check Applicable Box):  Residential[d Municipal/Public [ Industrial O Agricultural (]
Monitoring ® Recovery[J Heat Pump Water Injectiond  Other [J If Other, List Use

2. WELL LOCATION: (Show sketch of the location below)

Topographic/Land Setting

: k ill . |
Nearest Town: ___Jacksonvile __ County: Onslow CRidge ClSlope CJValley ®Flat
New River Air Station (check appropriate box .
(Road Name and Numbers, Community, Subdivision, Lot No., Zip Code) Northing/Easting of well location
3. OWNER: Commanding General MCB 3843433.937/276407.69
NCSP NAD 83 (m)
Address: Attn: 1&E/ EMD/ EQB/ PSC Box 20004 . ) :
ress Stree or Route NoJ Latitude/longitude source: I(Xclhgll:%()% Topo. map
Camp Lejeune NC 28542-0004 DEPTH DRILLING LOG
City or Town State Zip Code From To Formation Description
Area code - Phone number
4. DATE DRILLED: 3/10/20053/10/2005
5. TOTAL DEPTH: 40
6. DOES WELL REPLACE EXISTING WELL? YES 0 NO X
7. STATIC WATER LEVEL Below Top of Casing __5.59 _  FT.
(Use "+" if Above Top of Casing)
8. TOP OF CASINGIS__ 0 FT. Above Land Surface*
* Top of casing terminated at/or below land surface requires SEE
a variance in accordance with 15A NCAC 2C.0118 ATTACHED
9. YIELD (gpm): _N/A METHOD OF TEST_N/A
10. WATER ZONES (depth): ___Surficial Aquifer
12. DISINFECTION: Type _N/A  Amount _N/A
13. CASING: Depth Diameter Vg?'\];ngi’é%]%/’i:efs Material
From 9 To_ 35 . 2 in. _Sch. 40 PVC
From_ O To 30 . 6 in. _Sch. 40 PVC
From To ft. in.
14. GROUT: pepth Material Method
From_ 0 To_ 28 f Portland Cement Tremie LOCATION SKETCH
From_28 To_33 £ _ Bent. Pellets Surface Pour _ Show direction and distance in miles from at least
15. SCREEN:D " Diamet Slot Si Material two State Roads or County Roads. Include road
€p jameter ot di1ze ateria d d .
From 35 To 40 ft 5 . SIot.010 i, PVC numbers and common road names
From To ft. in. in.
16. SAND/GRAVEL PACK: SEE
Depth Size Material
From_33 To_ 40 f _ #2 Medium Torpedo Sand ATTACHED
From To ft.
17. REMARKS:

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL

CONSTRUCTION STANDA ~AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE W%L OWNER.

SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit original to Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC Modified from:
27699-1636 Phone No. (919) 733-3221, within 30 days. GW-1REV.07/2001

NC WELL CONSTRUCTION RECORD 204-047 2004 HELICOPTER RELEASE.GPJ CATLIN.GDT 03/28/05




W L L L O G R o7
E Wimingtan, North Carolina SHEET 1 OF 2
PROJECTNO.. 204-047  |sTATE: NC | COUNTY: Onslow |LocATION: Jacksonville
PROJECT NAME: . LOGGED BY: Steve Tyler |WELLID:
2004 Helicopter Release -
P DRILLER: Bobbie Fowler | ASTDELTAT
NORTHING: _ 3,843,433.9 |[EASTING: _ 276,407.7 | CREW: Tom Stetler - MWO05
SYSTEM: NCSP NAD 83 (m) BORING LOCATION:SW side of Delta Taxiway T.0.C.ELEV.: 100.12
DRILL MACHINE: Diedrich D-50 METHOD: HSA 0 HOUR DTW: NM | BORING DEPTH: 40.0
START DATE: 03/09/05 FINISH DATE: 03/10/05 24 HOUR DTW: 5.6 | WELLDEPTH: 40.0
DEPTH BLOW COUNT { OvA LAB ;’ cL> SOIL AND ROCK WELL
6in | 6in | 6in | Bin (ppm) ' g G DEPTH DESCRIPT|ON ELEVAT‘ON DETA'L
0.0 0.0 LAND SURFACE 100.1 0.0
T AST | SM Olive, silty, f. SAND. Possibly fill. | o0 .
13(3 3|4 2345 ks L0 = .
- (1-2) - .
2.0 SM Black, organic-rich, silty SAND. Trace CLAY. — —
{4|3|3|2|136.4 ] a0 o7.1 -
4.0 / - —
{1)2]1]2 . . :
| / Yellow to olive CLAY. High plasticity. Wet. _ i
6.0 OH % Silty layering up to 4" in thickness at L _
: % approximately 6.5' BLS.
{1o0lol1]2 % i ]
8.0 i % 8.5 o1e| -:
12(4(7]|8 " - .
10.0 B 7
7 SM T Light gray, f. to med. SAND. Few fines. Wet. B N
413(3(21{1 BEsbl Slight sulfur-like odor. L 4
4120 — = R
lolololo {ERER el §§ ]
14.0 — oL Olive sandy SILT. Wet. B ]
T 14.5 85.6 g
10|5|4]3 - M
| Dark olive, organic-rich SILT with high wood B v
16.0 | PT content. Almost a Peat. Wet. 8 ]
4212|1013 | | BX o ool g .
18.0 | L ‘2’ _
12 (1017)27 Olive, silty, f. to med. SAND. Cse. grained at B T
7 sm | approximately 18.5' BLS, w/ few silts. N 7
20.0 Rysbl Greenish, glauconitic sands between 22 to 24 — —
4 EHT BLS. Trace wood fragments. Wet. L i
-9 [13|14]15 - .
Portland Cement % Bentonite Pellets #2 Medium Sand




W E L L L O G B
V\nlmingt%%h]g:gcamﬂna SHEET 2 OF 2
PROJECT NO.: 204-047 | STATE: NC | COUNTY; Onslow |LOCATION: Jacksonville
PROJECT NAME: . LOGGED BY: Steve Tyler |WELL ID:
2004 Helicopter Release -
P DRILLER: Bobbie Fowler | ASTDELTAT
NORTHING: 3,843,433.9 | EASTING: 276,407.7 | CREW: Tom Stetler - MWO05
SYSTEM: NCSP NAD 83 (m) BORING LOCATION:SW side of Delta Taxiway T.0.C.ELEV.: 100.12
DRILL MACHINE: Diedrich D-50 METHOD: HSA 0HOURDTW:  NM | BORING DEPTH: 40.0
START DATE: 03/09/05 FINISH DATE: 03/10/05 24 HOUR DTW. 5.6 | WELL DEPTH: 40.0
u
L
DEPTH BLOW COUNT | oVA LAB. cs; 5 SOIL AND ROCK WELL
6in | 6in | 6in | 6in | (PPM) s G (DEPTH DESCRIPTION ELEVATION
24.0 -
: 6 10110111 SM Olive, silty, f. to med. SAND. Cse. grained at :
111 approximately 18.5' BLS, w/ few silts.
26.0 Baney Greenish, glauconitic sands between 22 to 24' —
- BLS. Trace wood fragments. Wet. (continued) -
49151617 1T -
28.0 =
] 212141 11 200 74|
1 Same as above, but high CLAY content. Olive, -
30.0 clayey, f. to med. SAND. Wet. -
i 4 30.5 69.6
157 |14(17 -
32.0 L
1410|0104 B
34.0 —
- 167168 Light gray, f. to cse. SAND w/ limey fines. - 380
. Limestone fragments. Wet. -
36.0 —
| - £
4351111 B %
38.0 — %
168|711 -
] 22 400 60.1| 400
] Boring Terminated at Elevation 60.1 ft B i

) Portland Cement % Bentonite Pellets #2 Medium Sand




APPENDIX D

LABORATORY ANALYTICAL REPORTS
AND
CHAIN-OF-CUSTODY RECORDS

Department of Defense; 204047 _CSA text DRAFT.doc CATLIN Engineers and Scientists
CATLIN Project No. 204-047 June 2005




FiLE COPY

PARADIGM ANALYTICAL LABORATORIES, INC.
5500 Business Drive
Wilmington, North Carolina 28405
(910) 350-1903
Fax (910) 350-1557

Mr. Mike E. Mason

Richard Catlin & Associates
P.O. Box 10279
Wilmington NC 28404-0279

Report Number: G128-1271

Client Project: Helicopter Release

Dear Mr. Mason:

Enclosed are the results of the analytical services performed under the referenced
project. The samples are certified to meet the requirements of the National
Environmental Laboratory Accreditation Conference Standards. Copies of this report
and supporting data will be retained in our files for a period of five years in the event
they are required for future reference. Any samples submitted to our laboratory will
will be retained for a maximum of thirty (30) days from the date of this report unless
other arrangements are requested.

If there are any questions about the report or the services performed during this project,
please call Paradigm at (910) 350-1903. We will be happy to answer any questions or
concerns which you may have.

Thank you for using Paradigm Analytical Labs for your analytical services. We look
forward to working with you again on any additional analytical needs which you may have.

Sincerely, ,
igm Analytical Laboratories, Inc.

2oy

irectory Pate *
J. Patrick Weaver

N.C. Certification #481 S.C. Certification #99029

10f 16




PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-01 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-1 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis: Dry Weight
Analyte Resuit  Report Limit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 6.87 5030 1 03/11/04
Diesel Range Organics BQL 7.08 3550 1 03/10/04

Reviewed By. Lﬂ

2 of 16

7 Certification #481  S.C. Certification #9902¢




PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-02 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-2 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis: Dry Weight
Analyte Result ReportLimit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 6.86 5030 1 03/11/04
Diesel Range Organics 22.8 6.97 3550 1 03/10/04

L. Cernification #481

Reviewed By: lﬁ Al

S.C. Certification #9902¢5

30f16



PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-03 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-3 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis:  Dry Weight
Analyte Result ReportLimit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BaQL 6.95 5030 1 03/11/04
Diese! Range Organics 13.7 7 3550 1 03/10/04

Reviewed By: k M

4 of 16
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-04 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-12714 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis: Dry Weight
Analyte Result Report Limit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 7.3 5030 1 03/11/04
Diesel Range Organics 201 7.35 3550 1 03/10/04

Reviewed By:

5 of 16
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GCIFID
Client Sample ID: HA-05 (0-1) Analyzed By:‘ CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-56 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis:  Dry Weight
Analyte Result ReportLimit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 6.58 5030 1 03/11/04
Diesel Range Organics BQL 6.78 3550 1 03/10/04

Reviewed By:

6 of 16
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GCIFID
Client Sample 1D: HA-06 (0-1) Analyzed By: DCS
Client Project ID: Helicopter Release Date Coliected: 03/08/04
Lab Sample ID: G128-1271-6 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis: Dry Weight
Analyte Result ReportLimit Method Dliution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics 10.6 6.8 5030 1 03/11/04
Diesel Range Organics 3520 347 3550 50 03/11/04

Reviewed By: _| M_

7 0f 16
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GCI/FID
Client Sample ID: HA-07 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-7 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis:  Dry Weight
Analyte Resuit ReportLimit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 7.06 5030 1 03/11/04
Diesel Range Organics 27.5 7.39 3550 1 03/10/04

N.C. Certification #481

Reviewed By: q M

S.C. Certification #9902

8 of 16




PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-08 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-8 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix:. Soil
Report Basis:  Dry Weight '
Analyte Result ReportLimit Method Dilution
MG/KG MG/KG Factor
Gasoline Range Organics BQL 6.77 5030 1
Diesel Range Organics 10.5 6.74 3560 1

Date
Analyzed

03/11104
03/10/04

Reviewed By: QM

~ . Certification #481  S.C. Certification #39902¢
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-09 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-8 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis:  Dry Weight
Analyte Result ReportLimit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 7.4 5030 1 03/11/04
Diesel Range Organics 8.36 7.46 3550 1 03/10/04

Reviewed By:

. . Certfication #481  S.C. Certification #9928
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-10 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-10 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis: Dry Weight
Analyte Result  ReportLimit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BaL 7.31 5030 1 03/11/04
Diesel Range Organics 8.08 7.49 3550 1 03/10/04

Reviewed By:

11 of 16
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GCIFID
Client Sample ID: HA-11 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-11 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis:  Dry Weight
Analyte Result ReportLimit Method Dilution
MG/KG MG/KG Factor
Gasoline Range Organics BQL 7.16 5030 1
Diesel Range Organics 15.4 7.43 3550 1

Date
Analyzed

03/11/04
03/10/04

Reviewed By: lbd

N.C. Certification #481 S.C. Certification #99029
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GCIFID
Client Sample ID: HA-12 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-12 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis:  Dry Weight
Analyte Result  ReportLimit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 7.17 5030 1 03/11/04
Diesel Range Organics 13.6 7.22 3550 1 03/10/04

Reviewed By:

N.C. Certification #481 S.C. Certification #9902¢
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PARADIGM ANALYTICAL LABORATORIES, INC.

List of Reporting Abbreviations
and Data Qualifiers

B = Compound also detected in batch blank

BQL = Below Quantitation Limit

DF = Dilution Factor

Dup = Duplicate

E = Estimated concentration, exceeds calibration range.
J = Estimated concentration, below calibration range and above MDL
LCS(D) = Laboratory Control Spike (Duplicate)

MDL = Method Detection Limit

MS(D) = Matrix Spike (Duplicate)

PQL = Practical Quantitation Limit

RL = Reporting Limit

RPD = Relative Percent Difference

mg/kg = milligram per kilogram, ppm, parts per million
ug/kg = micrograms per kilogram, ppb, parts per billion
mg/L = milligram per liter, ppm, parts per million

ug/L = micrograms per liter, ppb, parts per billion

% Rec = Percent Recovery

% soilds = Percent Solids

Special Notes:

1) Metals and mercury samples are digested with a hot block, see the standard
operating procedure document for details.

2) Uncertainty for all reported data is less than or equal to 30 percent.

MI34.011404.1

14 of 16
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PARADIGM ANALYTICAL LABORATORIES, INC.

Mr. Mike E. Mason

Richard Catlin & Associates
P.O. Box 10279
Wilmington NC 28404-0279

Report Number: G128-1478

Client Project: 04 Heli. Rel.

Dear Mr. Mason:

Enclosed are the results of the analytical services performed under the referenced
project. The samples are certified to meet the requirements of the National
Environmental Laboratory Accreditation Conference Standards. Copies of this report
and supporting data will be retained in our files for a period of five years in the event
they are required for future reference. Any samples submitted to our laboratory will
will be retained for a maximum of thirty (30) days from the date of this report unless
other arrangements are requested.

If there are any questions about the report or the services performed during this project,
please call Paradigm at (910) 350-1903. We will be happy to answer any questions or
concerns which you may have.

Thank you for using Paradigm Analytical Labs for your analytical services. We look
forward to working with you again on any additional analytical needs which you may have.

Sincerely,
Raradigm Agdlytical Laboratories, Inc.

[0 /os

Datel

N.C. CERTIFICATION #481 10f24




PARADIGM ANALYTICAL LABORATORIES, INC.

Resuits for Semivolatiles

by GCMS 625
Client Sample ID: ASTDELTAT-MWO01 Analyzed By: MRC
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 10:20
Lab Sample {D: G128-1478-1E Date Received: 3/16/2005
Lab Project ID: G128-1478 Date Extracted: 3/21/2005
Matrix: Water
Result Quantitation MDL Dllution Date
Compound ug/L Limit ug/L ug/L Factor Analyzed Flag
Acenaphthene BQL 10.0 1.22 1 3/22/2005
Acenaphthylene BQL 10.0 1.12 1 3/22/2005
Anthracene BQL 10.0 1.75 1 3/22/2005
Benzofalanthracene BQL 10.0 1.36 1 3/22/2005
Benzo[a]pyrene BQL 10.0 1.27 1 3/22/2005
Benzo[b]fluoranthene BQL 10.0 1.43 1 3/22/2005
Benzo[g,h,i]perylene BQL 10.0 4.57 1 3/22/2005
Benzolkifluoranthene BQL 10.0 1.09 1 3/22/2005
Bis(2-chloroethoxy)methane BQL 10.0 1.1 1 3/22/2005
Bis(2-chloroethyl)ether BQL 10.0 1.09 1 3/22/2005
Bis(2-chloroisopropyl)ether BQL 10.0 1.57 1 3/22/2005
Bis(2-ethylhexyl)phthalate BQL 10.0 1.33 1 3/22/2005
4-bromophenyl phenyl ether BQL 10.0 1.99 1 3/22/2005
Butylbenzyiphthalate BQL 10.0 1.53 1 3/22/2005
2-Chlioronaphthalene BQL 10.0 1.25 1 3/22/2005
2-Chiorophenol BQL 10.0 4.22 1 3/22/2005
4-Chloro-3-methyiphenol BQL 10.0 3.26 1 3/22/2005
4-Chlorophenyl phenyl ether BQL 10.0 1.42 1 3/22/2005
Chrysene BQL 10.0 1.11 1 3/22/2005
Dibenzo[a,h]anthracene BQL 10.0 4.87 1 3/22/2005
Di-n-Butylphthalate BQL 10.0 1.65 1 3/22/2005
1,2-Dichlorobenzene BQL 10.0 1.25 1 3/22/2005
1,3-Dichlorobenzene BQL 10.0 1.24 1 3/22/2005
1,4-Dichlorobenzene BQL 10.0 1.20 1 3/22/2005
3,3"-Dichlorobenzidine BQL 20.0 4.10 1 3/22/2005
2,4-Dichlorophenol BaL 10.0 3.75 1 3/22/2005
Diethylphthalate BaQL 10.0 1.48 1 3/22/2005
Dimethylphthalate BQL 10.0 1.04 1 3/22/2005
2,4-Dimethylphenol BQL 10.0 9.25 1 3/22/2005
Di-n-octylphthalate BQL 10.0 1.16 1 3/22/2005
4,6-Dinitro-2-methyiphenol BQL 50.0 .M 1 3/22/2005
2,4-Dinitrophenol BQL 50.0 4.20 1 3/22/2005
2,4-Dinitrotoluene BQL 10.0 1.52 1 3/22/2005
2,6-Dinitrotoluene BQL 10.0 1.41 1 3/22/2005
Fluoranthene BQL 10.0 1.41 1 3/22/2005
Fluorene BQL 10.0 1.22 1 3/22/2005
Hexachlorobenzene BQL 10.0 1.22 1 3/22/2005
Hexachlorobutadiene BQL 10.0 1.58 1 3/22/2005
Hexachlorocyclopentadiene BQL 20.0 20.0 1 3/22/2005
Hexachloroethane BQL 10.0 1.58 1 3/22/2005
Indeno(1,2,3-c,d)pyrene BQL 10.0 4.57 1 3/22/2005
Isophorone BQL 10.0 1.27 1 3/22/2005
Page 1 of 2 8270_LIMS_V1.8
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Semivolatiles

by GCMS 625
Client Sample ID: ASTDELTAT-MWO1 Analyzed By: MRC
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 10:20
Lab Sample ID: G128-1478-1E Date Received: 3/16/2005
Lab Project ID: G128-1478 Date Extracted: 3/21/2005
Matrix: Water
Resuit Quantitation MDL Dilution Date

Compound ug/L Limit ug/L ug/L Factor Analyzed Flag
Naphthalene BQL 10.0 1.08 1 3/22/2005
Nitrobenzene BQL 10.0 1.32 1 3/22/2005
2-Nitrophenol BQL 10.0 3.52 1 3/22/2005
4-Nitrophenol BQL 50.0 3.17 1 3/22/2005
N-Nitrosodi-n-propylamine BQL 10.0 1.87 1 3/22/2005
N-Nitrosodiphenylamine BQL 10.0 1.53 1 3/22/2005
Pentachlorophenol BQL 50.0 2.83 1 3/22/2005
Phenanthrene BQL 10.0 1.38 1 3/22/2005
Phenol BQL 10.0 3.38 1 3/22/2005
Pyrene BQL 10.0 2.08 1 3/22/2005
1,2,4-Trichlorobenzene BQL 10.0 1.33 1 3/22/2005
2,4,6-Trichlorophenol BQL 10.0 2.92 1 3/22/2005

Spike Spike Percent

Added Result Recovered
2-Fluorobiphenyl 10 8.1 81
2-Fluorophenol 10 7.5 75
Nitrobenzene-db 10 8.2 82
Phenol-d6 10 7.3 73
2,4,6-Tribromophenol 5 3.8 76
4-Terphenyl-d14 10 10 100

Comments:
Flags:
BQL = Below Quantitation Limits.
J = Detected below the quantitation limit.
Reviewed By: A z
Page 2 of 2 8270_LIMS_V1.9

N.C. CERTIFICATION #481 3of24




PARADIGM ANALYTICAL LABORATORIES, INC.

Results of Library Search for Semivolatile Compounds

by GCMS
Client Sample 1D: ASTDELTAT-MWO1 Analyzed By: MRC
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 10:20
Lab Sample ID;: G128-1478-1E Date Received: 3/16/2005
Lab Project ID: G128-1478 Date Analyzed: 3/22/2005
Sample Wt/Vol: 500 ML Date Extracted: 3/21/2005
Dilution: 1 Matrix: Water
Retention Match Result
No. Compound Time CAS# Probability | (ug/L)
1 |No library search compounds detected.
2
3
4
5
6
7
8
9
10

Comment:

Tentatively Identified Compound (TIC) refers to substances which are not present
in the list of target compounds. Therefore, not all TICs are identified and
quantitated using individual standards. TIC listings are prepared utilizing a
computerized library search of electron impact mass spectral data and evaluation
of the relevant data by a mass spectral data specialist.

Quantitation is accomplished by relative peak area 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 area is equal to or greater than 10%

of that of the nearest internal standard. Quantitation provided is an estimate.

Reviewed by: _é F

Page 1 of 1 sv_tics_LIMS_v1.1
N.C. CERTIFICATION #481 4 of 24




PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Semivolatiles

by GCMS 625
Client Sample |D: ASTDELTAT-MWO02 Analyzed By: MRC
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 9:45
Lab Sample ID: G128-1478-2E Date Received: 3/16/2005
Lab Project ID: G128-1478 Date Extracted: 3/21/2005
Matrix: Water
Result Quantitation MDL Dilution Date
Compound ug/L Limit ug/L ug/L Factor Analyzed Flag
Acenaphthene BQL 10.0 1.22 1 3/22/2005
Acenaphthylene BQL 10.0 1.12 1 3/22/2005
Anthracene BQL 10.0 1.756 1 3/22/2005
Benzo[a]anthracene BQL 10.0 1.36 1 3/22/2005
Benzo[a]pyrene BQL 10.0 1.27 1 3/22/2005
Benzo[b]fiuoranthene BQL 10.0 1.43 1 3/22/2005
Benzo[g,h,i]perylene BQL 10.0 4.57 1 3/22/2005
Benzolk]fluoranthene BQL 10.0 1.09 1 3/22/2005
Bis(2-chlorosthoxy)methane BQL 10.0 1.1 1 3/22/2005
Bis(2-chioroethyl)ether BQL 10.0 1.09 1 3/22/2005
Bis(2-chloroisopropyl)ether BQL 10.0 1.57 1 3/22/2005
Bis(2-ethylhexyl)phthalate BQL 10.0 1.33 1 3/22/2005
4-bromophenyl phenyl ether BQL 10.0 1.99 1 3/22/2005
Butylbenzylphthalate BQL 10.0 1.53 1 3/22/2005
2-Chloronaphthalene BQL 10.0 1.25 1 3/22/2005
2-Chlorophenol BQL 10.0 4.22 1 3/22/2005
4-Chloro-3-methylphenol BQL 10.0 3.26 1 3/22/2005
4-Chlorophenyl phenyl! ether BQL 10.0 1.42 1 3/22/2005
Chrysene BQL 10.0 1.11 1 3/22/2005
Dibenzo[a,h]anthracene BQL 10.0 4.87 1 3/22/2005
Di-n-Butylphthalate BQL 10.0 1.65 1 3/22/2005
1,2-Dichlorobenzene BQL 10.0 1.25 1 3/22/2005
1,3-Dichlorobenzene BQL 10.0 1.24 1 3/22/2005
1,4-Dichlorobenzene BQL 10.0 1.20 1 3/22/2005
3,3-Dichlorobenzidine BQL 20.0 4.10 1 3/22/2005
2,4-Dichlorophenol BQL 10.0 3.75 1 3/22/2005
Diethylphthalate BQL 10.0 1.48 1 3/22/2005
Dimethylphthalate BQL 10.0 1.04 1 3/22/2005
2,4-Dimethylphenol BQL 10.0 9.25 1 3/22/2005
Di-n-octylphthalate BQL 10.0 1.16 1 3/22/2005
4,6-Dinitro-2-methylphenol BQL 50.0 3.7 1 3/22/2005
2,4-Dinitrophenol BQL 50.0 4.20 1 3/22/2005
2,4-Dinitrotoluene BQL 10.0 1.52 1 3/22/2005
2,6-Dinitrotoluene BQL 10.0 1.41 1 3/22/2005
Fluoranthene BaL 10.0 1.41 1 3/22/2005
Fluorene BQL 10.0 1.22 1 3/22/2005
Hexachlorobenzene BaQL 10.0 1.22 1 3/22/2005
Hexachlorobutadiene BQL 10.0 1.58 1 3/22/2005
Hexachlorocyclopentadiene BQL 200 200 1 3/22/2005
Hexachloroethane BQL 10.0 1.58 1 3/22/2005
Indeno(1,2,3-c,d)pyrene BQL 10.0 4.57 1 3/22/2005
Isophorone BQL 10.0 1.27 1 3/22/2005
Page 1 of 2 8270_LIMS_V1.9

N.C. CERTIFICATION #481 5 of 24




PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Semivolatiles

by GCMS 625
Client Sampie ID: ASTDELTAT-MW02 Analyzed By: MRC
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 9:45
Lab Sample ID: G128-1478-2E Date Received: 3/16/2005
Lab Project ID: G128-1478 Date Extracted: 3/21/2005
Matrix: Water
Result Quantitation MDL Dilution Date
Compound ug/L Limit ug/L ug/L Factor Analyzed Flag
Naphthalene BQL 10.0 1.08 1 3/22/2005
Nitrobenzene BQL 10.0 1.32 1 3/22/2005
2-Nitrophenol BQL 10.0 3.52 1 3/22/2005
4-Nitrophenol BQL 50.0 3.17 1 3/22/2005
N-Nitrosodi-n-propylamine BQL 10.0 1.87 1 3/22/2005
N-Nitrosodiphenylamine BQL 10.0 1.53 1 3/22/2005
Pentachlorophenol BQL 50.0 2.83 1 3/22/2005
Phenanthrene BQL 10.0 1.38 1 3/22/2005
Phenol BQL 10.0 3.38 1 3/22/2005
Pyrene BQL 10.0 2.08 1 3/22/2005
1,2,4-Trichiorobenzene BQL 10.0 1.33 1 3/22/2005
2,4,6-Trichlorophenol BQL 10.0 2.92 1 3/22/2005
Spike Spike Percent
Added Result Recovered
2-Fluoraobiphenyl 10 7.7 77
2-Fluorophenol 10 7 70
Nitrobenzene-d5 10 7.5 75
Phenol-d6 10 6.9 69
2,4,6-Tribromophenol 5 3.5 70
4-Terphenyl-d14 10 10.3 103
Comments:
Fiags:
BQL = Below Quantitation Limits.
J = Detected below the quantitation limit.
Reviewed By: ﬁ
Page 2 of 2 8270_LIMS_V1.9
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results of Library Search for Semivolatile Compounds

by GCMS
Client Sample ID: ASTDELTAT-MWO02 Analyzed By: MRC
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 9:45
Lab Sample ID: G128-1478-2E Date Received: 3/16/2005
Lab Project ID: G128-1478 Date Analyzed: 3/22/2005
Sample Wt/Vol: 500 ML Date Extracted: 3/21/2005
Dilution: 1 Matrix: Water
Retention Match Result
No. Compound Time CAS# Probability | (ug/L)
1 |No library search compounds detected.
2
3
4
5
6
7
8
9
10

Comment:

Tentatively Identified Compound (TIC) refers to substances which are not present
in the list of target compounds. Therefore, not all TICs are identified and
quantitated using individual standards. TIC listings are prepared utilizing a
computerized library search of electron impact mass spectral data and evaluation
of the relevant data by a mass spectral data specialist.

Quantitation is accomplished by relative peak area 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 area is equal to or greater than 10%

of that of the nearest internal standard. Quantitation provided is an estimate.

Reviewed by: A i

Page 1 of 1 sv_tics_LIMS_v1.1
N.C. CERTIFICATION #481 7 of 24




PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Semivolatiles

by GCMS 625
Client Sample ID: ASTDELTAT-MWO03 Analyzed By: MRC
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 11:15
Lab Sample ID: G128-1478-3E Date Received: 3/16/2005
L.ab Project ID: G128-1478 Date Extracted: 3/21/2005
Matrix: Water
Result Quantitation MDL Dilution Date
Compound ug/L Limit ug/L. ug/L Factor Analyzed Flag
Acenaphthene BQL 10.0 1.22 1 3/22/2005
Acenaphthylene BQL 10.0 1.12 1 3/22/2005
Anthracene BQL 10.0 1.76 1 3/22/2006
Benzo[a)anthracene BQL 10.0 1.36 1 3/22/2005
Benzo[a]pyrene BQL 10.0 1.27 1 3/22/2005
Benzo[b]fluoranthene BQL 10.0 1.43 1 3/22/2005
Benzo[g,h,ilperylene BQL 10.0 4.57 1 3/22/2005
Benzolk}fluoranthene BQL 10.0 1.09 1 312212005
Bis(2-chloroethoxy)methane BQL 10.0 1.1 1 3/22/2005
Bis(2-chlorosthyl)ether BQL 10.0 1.09 1 3/22/2005
Bis(2-chloroisopropyi)ether BQL 10.0 1.57 1 3/22/2005
Bis(2-ethylhexyl)phthalate BQL 10.0 1.33 1 3/22/2005
4-bromophenyl phenyl ether BQL 10.0 1.99 1 3/22/2005
Butylbenzylphthaiate BQL 10.0 1.53 1 3/22/2005
2-Chloronaphthalene BQL 10.0 1.25 1 3/22/2005
2-Chlorophenol BQL 10.0 4.22 1 3/22/2005
4-Chloro-3-methylphenol BQL 10.0 3.26 1 3/22/2005
4-Chlorophenyl phenyl ether BQlL 10.0 1.42 1 3/22/2005
Chrysene BQL 10.0 1.1 1 3/22/2005
Dibenzo[a,hjanthracene BQL 10.0 4.87 1 3/22/2005
Di-n-Butylphthalate BQL 10.0 1.65 1 3/22/2005
1,2-Dichlorobenzene BQL 10.0 1.25 1 3/22/2005
1,3-Dichlorobenzene BQL 10.0 1.24 1 3/22/2005
1,4-Dichlorobenzene BQL 10.0 1.20 1 3/22/2005
3,3"-Dichlorobenzidine BQL 20.0 4.10 1 3/22/2005
2,4-Dichlorophenol BQL 10.0 3.7 1 3/22/2005
Diethylphthalate BQL 10.0 1.48 1 3/22/2005
Dimethylphthalate BQL 10.0 1.04 1 3/2212005
2,4-Dimethylphenol BQL 10.0 9.25 1 3/22/2005
Di-n-octylphthalate BQL 10.0 1.16 1 3/22/2006
4,6-Dinitro-2-methylphenol BaQL 50.0 37 1 3/22/2005
2,4-Dinitrophenol BQL 50.0 4.20 1 3/22/2005
2,4-Dinitrotoluene BQL 10.0 1.52 1 3/22/2005
2,8-Dinitrotoluene BQL 10.0 1.41 1 3/22/2005
Fiuoranthene BQL 10.0 1.41 1 3/22/2005
Fluorene BQL 10.0 1.22 1 3/22/2005
Hexachlorobenzene BQL 10.0 1.22 1 3/22/2005
Hexachlorobutadiene BQL 10.0 1.58 1 3/22/2005
Hexachlorocyclopentadiene BQL 20.0 20.0 1 3/22/2005
Hexachloroethane BQL 10.0 1.58 1 3/22/2005
Indeno(1,2,3-c,d)pyrene BQL 10.0 4.57 1 3/22/2005
isophorone BQL. 10.0 1.27 1 3/22/2005
Page 1 of 2 8270_LIMS_V1.9
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PARADIGM ANALYTICAL LABORATORIES, INC.

Resuits for Semivolatiles
by GCMS 625
Client Sample ID: ASTDELTAT-MWO03 Analyzed By: MRC
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 11:15
Lab Sample ID: G128-1478-3E Date Received: 3/16/2005
Lab Project ID: G128-1478 Date Extracted: 3/21/2005
Matrix: Water
Result Quantitation MDL Dilution Date

Compound ug/L Limit ug/L ug/L Factor Analyzed Flag
Naphthalene BQL 10.0 1.08 1 3/22/2005
Nitrobenzene BQL 10.0 1.32 1 3/22/2005
2-Nitrophenol BQL 10.0 3.52 1 3/22/2005
4-Nitrophenol BQL 50.0 3.17 1 3/22/2005
N-Nitrosodi-n-propylamine BQL 10.0 1.87 1 3/22/2005
N-Nitrosodiphenylamine BQL 10.0 1.53 1 3/22/2005
Pentachiorophenol BQL 50.0 2.83 1 3/22/2005
Phenanthrene BQL 10.0 1.38 1 3/22/2005
Phenol BQL 10.0 3.38 1 3/22/2005
Pyrene BQL 10.0 2.08 1 3/22/2005
1,2,4-Trichlorobenzene BQL 10.0 1.33 1 3/22/2005
2,4,6-Trichiorophenol BQL 10.0 2.92 1 3/22/2005

Spike Splke Percent

Added Resuit Recovered
2-Fluorobiphenyl 10 7.3 73
2-Fluorophenol 10 6.6 66
Nitrobenzene-d5 10 7.3 73
Phenol-d6 10 6.7 67
2,4,6-Tribromophenol 5 36 72
4-Terphenyl-d14 10 9.8 98

Comments:
Flags:
BQL = Below Quantitation Limits.
J = Detected below the quantitation limit.
Reviewed By: [é ?
Page 2 of 2 8270_LIMS_V1.9
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results of Library Search for Semivolatile Compounds

by GCMS
Client Sample ID: ASTDELTAT-MWO03 Analyzed By: MRC
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 11:15
Lab Sample ID: G128-1478-3E Date Received: 3/16/2005
Lab Project ID: G128-1478 Date Analyzed: 3/22/2005
Sample Wt/Vol: 500 ML Date Extracted: 3/21/2005
Dilution: 1 Matrix: Water
Retention Match Result
No. Compound Time CAS# Probability | (ug/L)
1 [No library search compounds detected.
2
3
4
5
6
7
8
9
10

Comment:

Tentatively Identified Compound (TIC) refers to substances which are not present
in the list of target compounds. Therefore, not all TICs are identified and
quantitated using individual standards. TIC listings are prepared utilizing a

computerized library search of electron impact mass spectral data and evaluation
of the relevant data by a mass spectral data specialist.

Quantitation is accomplished by relative peak area 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 area is equal to or greater than 10%

of that of the nearest internal standard. Quantitation provided is an estimate.

Page 1 of 1
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PARADIGM ANALYTICAL LABORATORIES, INC.

Resuits for Semivolatiles

by GCMS 625
Client Sample ID: ASTDELTAT-MWO04 Analyzed By: MRC
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 10:40
Lab Sample ID: G128-1478-5E Date Received: 3/16/2005
Lab Project ID: G128-1478 Date Extracted: 3/21/2005
Matrix: Water
Result Quantitation MDL Dilution Date
Compound ug/L Limit ug/L ug/L Factor Analyzed Flag
Acenaphthene BQL 10.0 1.22 1 3/22/2005
Acenaphthylene BQL 10.0 1.12 1 3/22/2005
Anthracene BaQL 10.0 1.75 1 3/22/2005
Benzola]anthracene BQL 10.0 1.36 1 3/22/2005
Benzo[a]pyrene BQL 10.0 127 1 3/22/2005
Benzolb]fluoranthene BQL 10.0 1.43 1 3/22/2005
Benzo{g,h,i]perylene BQL 10.0 4.57 1 3/22/2005
Benzolk]fluoranthene BQL 10.0 1.09 1 3/22/2005
Bis(2-chloroethoxy)methane BQL 10.0 1.11 1 3/22/2005
Bis(2-chloroethyl)ether BQL 10.0 1.09 1 3/22/2005
Bis(2-chioroisopropyl)ether BQL 10.0 1.57 1 3/22/2005
Bis(2-ethylhexyl)phthalate BQL 10.0 1.33 1 3/22/2005
4-bromophenyl phenyl ether BQL 10.0 1.99 1 3/22/2005
Butylbenzylphthalate BQL 10.0 1.63 1 3/22/2005
2-Chloronaphthalene BQL 10.0 1.25 1 3/22/2005
2-Chiorophenol BQL 10.0 4.22 1 3/22/2005
4-Chioro-3-methylphenol BQL 10.0 3.26 1 3/22/2005
4-Chlorophenyl phenyl ether BQL 10.0 1.42 1 3/22/2005
Chrysene BQL 10.0 1.11 1 3/22/2005
Dibenzo|a,hjanthracene BQL 10.0 4.87 1 3/22/2005
Di-n-Butylphthalate BQL 10.0 1.65 1 3/22/2005
1,2-Dichlorobenzene BQL 10.0 1.25 1 3/22/2005
1,3-Dichlorobenzene BQL 10.0 1.24 1 3/22/2005
1,4-Dichlorobenzene BQL 10.0 1.20 1 3/22/2005
3,3'-Dichlorobenzidine BQL 20.0 4,10 1 3/22/2005
2,4-Dichlorophenol BQL 10.0 3.75 1 3/22/2005
Diethylphthalate BQL 10.0 1.48 1 3/22/2005
Dimethylphthalate BQL 10.0 1.04 1 3/22/2005
2,4-Dimethyiphenol BQL 10.0 9.25 1 3/22/2005
Di-n-octylphthalate BQL 10.0 1.16 1 3/22/2005
4 6-Dinitro-2-methylphenol BQL 50.0 3.7 1 3/22/2005
2,4-Dinitrophenol BaL 50.0 4.20 1 3/22/2005
2,4-Dinitrotoluene BQL 10.0 1.52 1 3/22/2005
2,6-Dinitrotoluene BQL 10.0 1.41 1 3/22/2005
Fluoranthene BQL 10.0 1.41 1 3/22/2005
Fluorene BQL 10.0 1.22 1 3/22/2005
Hexachlorobenzene BQL 10.0 1.22 1 3/22/2005
Hexachlorobutadiene BQL 10.0 1.68 1 3/22/2005
Hexachlorocyclopentadiene BQL 20.0 20.0 1 3/22/2005
Hexachloroethane BQL 10.0 1.58 1 3/22/2005
Indeno(1,2,3-c,d)pyrene BQL 10.0 4.57 1 3/22/2005
Isophorone BQL 10.0 1.27 1 3/22/2005
Page 1 of 2 8270_LIMS_V1.9
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Semivolatiles

by GCMS 625
Client Sample ID: ASTDELTAT-MWO04 Analyzed By: MRC
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 10:40
Lab Sample ID: G128-1478-5E Date Received: 3/16/2005
Lab Project ID: G128-1478 Date Extracted: 3/21/2005
Matrix: Water
Resuit Quantitation MDL Dilution Date
Compound ug/L Limit ug/L ug/L Factor Analyzed Flag
Naphthalene BQL 10.0 1.08 1 3/22/2005
Nitrobenzene BQL 10.0 1.32 1 3/22/2005
2-Nitrophenol BQL 10.0 3.52 1 3/22/2005
4-Nitrophenol BQL 50.0 3.17 1 3/22/2005
N-Nitrosodi-n-propylamine BQL 10.0 1.87 1 3/22/2005
N-Nitrosodiphenylamine BQL 10.0 1.53 1 3/22/2005
Pentachlorophenol BQL 50.0 2.83 1 3/22/2005
Phenanthrene BQL 10.0 1.38 1 3/22/2005
Phenol BQL 10.0 3.38 1 3/22/2005
Pyrene BaL 10.0 2.08 1 3/22/2005
1,2,4-Trichlorobenzene BQL 10.0 1.33 1 3/22/2005
2,4,6-Trichlorophenol BQL 10.0 2.92 1 3/22/2005
Spike Spike Percent
Added Result Recovered
2-Fluorobiphenyl 10 6.8 68
2-Fluorophenol 10 6.4 64
Nitrobenzene-d5 10 6.8 68
Phenol-d6 10 6.3 63
2,4,6-Tribromophenol 5 3.1 61
4-Terphenyl-d14 10 9.5 95
Comments:
Flags:
BQL = Below Quantitation Limits.
J = Detected below the quantitation limit.
—
Reviewed By: ‘&
Page 2 of 2 8270_LIMS_V1.8
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PARADIGM ANALYTICAL LABORATORIES, INC.

Resulits of Library Search for Semivolatile Compounds

by GCMS
Client Sample ID: ASTDELTAT-MWO04 Analyzed By: MRC
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 10:40
Lab Sample ID: G128-1478-5E Date Received: 3/16/2005
Lab Project ID: G128-1478 Date Analyzed: 3/22/2005
Sample Wt/Vol: 500 ML Date Extracted: 3/21/2005
Dilution: 1 Matrix: Water
Retention Match Result
No. Compound Time CAS# Probabllity | (ug/L)
1 |No library search compounds detected.
2
3
4
5
6
7
8
9
10

Comment:

Tentatively dentified Compound (TIC) refers to substances which are not present
in the list of target compounds. Therefore, not all TICs are identified and
quantitated using individual standards. TIC listings are prepared utilizing a
computerized library search of electron impact mass spectral data and evaluation
of the relevant data by a mass spectral data specialist.

Quantitation is accomplished by relative peak area 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 area is equal to or greater than 10%

of that of the nearest internal standard. Quantitation provided is an estimate.

Reviewed by: _E

Page 1 of 1 sv_tics_LIMS_v1.1
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Semivolatiles

by GCMS 625
Client Sample 1D: ASTDELTAT-MWO05 Analyzed By: MRC
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 11:00
Lab Sample ID: G128-1478-6E Date Received: 3/16/2005
Lab Project ID: G128-1478 Date Extracted: 3/21/2005
Matrix: Water
Result Quantitation MDL Dilution Date
Compound ug/L Limit ug/L ug/L. Factor Analyzed Flag
Acenaphthene BQL 10.0 1.22 1 3/22/2005
Acenaphthylene BQL 10.0 1.12 1 3/22/2005
Anthracene BQL 10.0 1.75 1 3/22/2005
Benzo[a]anthracene BQL 10.0 1.36 1 3/22/2005
Benzo[a]pyrene BQL 10.0 1.27 1 3/22/2005
Benzo[b]fluoranthene BQL 10.0 1.43 1 3/22/2005
Benzo[g,h,ijperylene BQL 10.0 457 1 3/22/2005
Benzolk]fluoranthene BQL 10.0 1.09 1 3/22/2005
Bis(2-chioroethoxy)methane BQL 10.0 1.11 1 3/22/2005
Bis(2-chloroethyl)ether BQL 10.0 1.09 1 3/22/2005
Bis(2-chloroisopropyl)ether BAL 10.0 1.57 1 3/22/2005
Bis(2-ethylhexyl)phthalate BQL 10.0 1.33 1 3/22/2005
4-bromopheny! phenyl ether BQL 10.0 1.99 1 3/22/2005
Butylbenzylphthalate BQL 10.0 1.53 1 3/22/2005
2-Chloronaphthalene BQL 10.0 1.25 1 3/22/2005
2-Chlorophenol BQL 10.0 4.22 1 3/22/2005
4-Chloro-3-methylphenol BQL 10.0 3.26 1 3/22/2005
4-Chloropheny! pheny! ether BQL 10.0 1.42 1 3/22/2005
Chrysene BQL 10.0 1.11 1 3/22/2005
Dibenzo[a,h]anthracene BQL 10.0 4.87 1 3/22/2005
Di-n-Butylphthalate BQL 10.0 1.865 1 3/22/2005
1,2-Dichlorobenzene BQL 10.0 1.25 1 3/22/2005
1,3-Dichlorobenzene BQL 10.0 1.24 1 3/22/2005
1,4-Dichlorobenzene BQL 10.0 1.20 1 3/22/2005
3,3-Dichlorobenzidine BQL 20.0 4.10 1 3/22/2005
2,4-Dichlorophenol BaL 10.0 3.75 1 3/22/2005
Diethylphthalate BaQL 10.0 1.48 1 3/22/2005
Dimethyiphthalate BQL 10.0 1.04 1 3/22/2005
2,4-Dimethylphenol BQL 10.0 9.25 1 3/22/2005
Di-n-octylphthalate BQL 10.0 1.16 1 3/22/2005
4,6-Dinitro-2-methylphenol BQL 50.0 3.7 1 3/22/2005
2,4-Dinitrophenol BQL 50.0 4.20 1 3/22/2006
2,4-Dinitrotoluene BQL 10.0 1.52 1 3/22/2005
2,6-Dinitrotoluene BQL 10.0 1.41 1 3/22/2005
Fluoranthene BQL 10.0 1.41 1 3/22/2005
Fluorene BQL 10.0 1.22 1 3/22/2005
Hexachlorobenzene BQL 10.0 1.22 1 3/22/2005
Hexachlorobutadiene BQL 10.0 1.58 1 3/22/2005
Hexachiorocyciopentadiene BQL 20.0 20.0 1 3/22/2005
Hexachloroethane BAL 10.0 1.58 1 3/22/2005
Indeno(1,2,3-c,d)pyrene BQL 10.0 4.57 1 3/22/2005
Isophorone BQL 10.0 1.27 1 3/22/2005
Page 1 0f 2 8270_LIMS_V1.9
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Semivolatiles

by GCMS 625
Client Sample ID: ASTDELTAT-MWO05 Analyzed By: MRC
Client Project ID: 04 Heli. Rel. ' Date Collected: 3/15/2005 11:00
Lab Sample ID: G128-1478-6E Date Received: 3/16/2005
Lab Project ID: G128-1478 Date Extracted: 3/21/2005
Matrix: Water
Result Quantitation MDL Dilution Date
Compound ug/L Limit ug/L ug/L Factor Analyzed Flag
Naphthalene BQL 10.0 1.08 1 3/22/2005
Nitrobenzene BQL 10.0 1.32 1 3/22/2005
2-Nitrophenol BQL 10.0 3.52 1 3/22/2005
4-Nitrophenol BQAL 50.0 3.7 1 3/22/2005
N-Nitrosodi-n-propylamine BQL 10.0 1.87 1 3/22/2005
N-Nitrosodiphenylamine BQL 10.0 1.53 1 3/22/2005
Pentachlorophenol BQL 50.0 2.83 1 3/22/2005
Phenanthrene BQL 10.0 1.38 1 3/22/2005
Phenol BQL 10.0 3.38 1 3/22/2005
Pyrene BQL 10.0 2.08 1 3/22/2005
1,2,4-Trichlorobenzene BQL 10.0 1.33 1 3/22/2005
2,4,6-Trichlorophenol BQL 10.0 2.92 1 3/22/2005
Spike Spike Percent
Added Result Recovered
2-Fluorobiphenyl 10 7.7 78
2-Fluorophenol 10 7.5 75
Nitrobenzene-d5 10 7.7 77
Phenol-d6 10 7.2 72
2,4,6-Tribromophenol 5 34 68
4-Terphenyl-d14 10 10.6 106
Comments:
Flags:
BQL = Below Quantitation Limits.
J = Detected below the quantitation limit.
-
Reviewed By: gé‘f”
Page 2 of 2 8270_LIMS_V1.9
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results of Library Search for Semivolatile Compounds

Client Sample ID: ASTDELTAT-MWO05

Client Project ID; 04 Heli. Rel.

by GCMS

Analyzed By:

Date Collected

MRC

: 3/15/2005 11:00

Lab Sample ID: G128-1478-6E Date Received: 3/16/2005
Lab Project ID: G128-1478 Date Analyzed: 3/22/2005
Sample Wi/Vol: 500 ML Date Extracted: 3/21/2005
Dilution: 1 Matrix: Water
Retention Match Result
No. Compound Time CAS# Probabllity | (ug/L)
1 |No library search compounds detected.
2
3
4
5
6
7
8
9
10

Comment:

Tentatively Identified Compound (TIC) refers to substances which are not present
in the list of target compounds. Therefore, not all TICs are identified and
quantitated using individual standards. TIC listings are prepared utilizing a

computerized library search of electron impact mass spectral data and evaluation
of the relevant data by a mass spectral data specialist.

Quantitation is accomplished by relative peak area 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 area is equal to or greater than 10%

of that of the nearest internal standard. Quantitation provided is an estimate.

Reviewed by: _/_éi
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Volatiles

by GC 602
Client Sample ID: ASTDELlTAT-MW01 Analyzed By: DCS
Client Project ID: 04 Heli. hel. Date Collected: 3/15/2005 10:20
Lab Sample ID: G128-14!78-1A Date Received: 3/16/2005
Lab Project ID: G128-1478 Matrix: Water
Analyte ‘ Result RL Dilution Date
ug/L ug/L Factor Analyzed
Benzene BQL 1.00 1 3/22/2005
Ethylbenzene BQL 1.00 1 3/22/2005
Methyi-tert butyl ether (MTBE) BQL 2.00 1 3/22/2005
Toluene BQL 1.00 1 3/22/2005
m/p-Xylene BQlL 2.00 1 3/22/2005
o-Xylene : BQL 2.00 1 3/22/2005
Surrogate Spike Recoverlels Spike Spike Percent
Added Resuit Recovery
Trifluorotoluene 40 37.0 92.6

Comments:
All values corrected for dilutiqm.
BQL = Below quantitation limit.

Reviewed By: ﬁ
N.C. CERTIFICATION #481 ecums o7 of 24




PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Volatiles

by GC 602
Client Sample ID: ASTDELTAT-MWO02 Analyzed By. DCS
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 9:45
Lab Sample ID: G128—14i78-2A Date Recsived: 3/16/2005
Lab Project ID: G128-1478 Matrix: Water

Analyte Result RL Dilution Date

ug/l. uglL Factor Analyzed
Benzene BQL 1.00 1 3/22/2005
Ethylbenzene BQL 1.00 1 3/22/2006
Methyl-tert butyl ether (MTBE) BQL 2.00 1 3/22/2005
Toluene BQL 1.00 1 3/22/2005
m/p-Xylene BQL 2.00 1 3/22/2005
o-Xylene BQL 2.00 1 3/22/2005
Surrogate Spike Recoveries Spike Spike Percent

Added Result Recovery
Trifluorotoluene 40 38.0 95
Comments:
All values corrected for dilutio{n.
BQL = Below quantitation limit.
Reviewed By: E
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Volatiles

; by GC 602
Client Sample ID: ASTDEL[TAT-MWO3 Analyzed By: DCS
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 11:15
Lab Sample ID: G128—14I;8-3A Date Received: 3/16/2005
Lab Project ID: G128-1478 Matrix: Water
Analyte Result RL Dilution Date
ug/L ug/L Factor Analyzed
Benzene BQL 1.00 1 3/22/2005
Ethylbenzene , BQL 1.00 1 3/22/2005
Methyi-tert butyl ether (MTBE) BQL 2.00 1 3/22/2005
Toluene BQL 1.00 1 3/22/2005
m/p-Xylene BQL 2.00 1 3/22/2005
o-Xylene BQL 2,00 1 3/22/2005
Surrogate Spike Recoveries Spike Spike Percent
Added Resuit Recovery

Trifluorotoluene 40 38.0 95

Comments:
All values corrected for diluticr.
BQL = Below quantitation limit.

Reviewed By:
N.C. CERTIFICATION #481 ac_timsvzo 19 of 24




PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Volatiles

; by GC 602
Client Sample ID: ASTDELTAT-MW03 Duplicate Analyzed By: DCS
Client Project ID: 04 Heli. ] el. Date Collected: 3/15/2005 11:15
Lab Sample ID: G128-1478-4A Date Received: 3/16/2005
Lab Project ID: G128-1478 Matrix: Water
Analyte ; Resuit RL Ditution Date
! ug/L ug/L Factor Analyzed
Benzene BaL 1.00 1 3/22/2005
Ethylbenzene BQL 1.00 1 3/22/2005
Methyl-tert butyl ether (MTBE) BQL 2.00 1 3/22/2005
Toluene BQL 1.00 1 3/22/2005
m/p-Xylene BQL 2.00 1 3/22/2005
o-Xylene BQL 2.00 1 3/22/2005
Surrogate Spike Recoverle$ Spike Spike Percent
Added Resuit  Recovery
Trifluorotoluene 40 36.9 92.3

Comments: ‘
All values corrected for dilution.
BQL = Below quantitation limi.

Reviewed By:
N.C. CERTIFICATION #481 ac_ums_v2o 20 of 24




PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Volatiles

by GC 602
Client Sample ID: ASTDELiTAT-MW04 Analyzed By: DCS
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 10:40
Lab Sample ID: G128-1478-5A Date Received: 3/16/2005
Lab Project ID: G128-14‘78 Matrix: Water

Analyte Result RL Dilution Date

ug/l. uglt. Factor Anaiyzed
Benzene . BQL 1.00 1 3/22/2005
Ethylbenzene , BQL 1.00 1 3/22/2005
Methyl-tert butyl ether (MTBE) BQL 2.00 1 3/22/2005
Toluene BQL 1.00 1 3/22/2005
m/p-Xylene , BQL 2.00 1 3/22/2005
o-Xylene BQL 2.00 1 3/22/2005
Surrogate Spike Recoverie# Spike Spike Percent

Added Result Recovery
Trifluorotoluene 40 37.8 94.6
Comments:
All values corrected for dilution.
BQL = Below quantitation limit.
Reviewed By:
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Volatiles

by GC 602
Client Sample ID: ASTDELTAT-MWO5 Analyzed By: DCS
Client Project ID: 04 Heli. Rel. Date Collected: 3/15/2005 11:00
Lab Sample ID: G128-1478-6A Date Received: 3/16/2005
Lab Project ID: G128-1478 Matrix: Water
Analyte Result RL Dilution Date
ugiL ug/l. Factor  Analyzed
Benzene BQL 1.00 1 3/22/2005
Ethylbenzene BQL 1.00 1 3/22/2005
Methyl-tert butyl ether (MTBE) BQL 2.00 1 3/22/2005
Toluene BQL 1.00 1 3/22/2005
m/p-Xylene BQL 2.00 1 3/22/2005
o-Xylene BQL 2.00 1 3/22/2005
Surrogate Spike Recoveries Spike Spike Percent
Added Result Recovery
Trifluorotoluene ' 40 ’ 38.0 94.9

Comments:
All values corrected for dilution.
BQL = Below quantitation limit.

Reviewed By: ‘f/
N.C. CERTIFICATION #481 ac_ums_vzo 22 of 24




PARADIGM ANALYTICAL LABORATORIES, INC.

List of Reporting Abbreviations
and Data Qualifiers

B = Compound also detected in batch biank

BQL = Below Quantitation Limit

DF = Dilution Factor

Dup = Duplicate

E = Estimated concentration, exceeds calibration range.
J = Estimated concentration, below calibration range and above MDL
LCS(D) = Laboratory Control Spike (Duplicate)

MDL = Method Detection Limit

MS(D) = Matrix Spike (Duplicate)

PQL = Practica! Quantitation Limit

RL = Reporting Limit

RPD = Relative Percent Difference

mg/kg = milligram per kilogram, ppm, parts per million
ug/kg = micrograms per kilogram, ppb, parts per billion
mg/L. = milligram per liter, ppm, parts per million

ug/L. = micrograms per liter, ppb, parts per billion

% Rec = Percent Recovery

% soilds = Percent Solids

Special Notes:

1) Metals and mercury samples are digested with a hot block, see the standard
operating procedure document for details.

2) Uncertainty for all reported data is less than or equal to 30 percent.

M134.011404.1
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FILE COPY

PARADIGM ANALYTICAL LABORATORIES, INC.
5500 Business Drive
Wilmington, North Carolina 28405
(910) 350-1903
Fax (910) 350-1557

Mr. Mike E. Mason

Richard Catlin & Associates
P.O. Box 10279
Wilmington NC 28404-0279

Report Number: G128-1271

Client Project: Helicopter Release

Dear Mr. Mason:

Enclosed are the results of the analytical services performed under the referenced
project. The samples are certified to meet the requirements of the National
Environmental Laboratory Accreditation Conference Standards. Copies of this report
and supporting data will be retained in our files for a period of five years in the event
they are required for future reference. Any samples submitted to our laboratory will
will be retained for a maximum of thirty (30) days from the date of this report unless
other arrangements are requested.

If there are any questions about the report or the services performed during this project,
please call Paradigm at (910) 350-1903. We will be happy to answer any questions or
concerns which you may have.

Thank you for using Paradigm Analytical Labs for your analytical services. We look
forward to working with you again on any additional analytical needs which you may have.

Sincerely,
Pmi\Anal ical Laboratories, Inc.
abo Directory Date *

J. Patrick Weaver

10f16
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID; HA-01 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-1 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis: Dry Weight
Analyte Resuit ReportLimit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 6.87 5030 1 03/11/04
Diesel Range Organics BQL 7.08 3550 1 03/10/04

Reviewed By: (’ﬂ

20f16
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PARADIGM ANALYTICAL LABORATORIES, INC.

Resulits for Total Petroleum Hydrocarbons
by GCIFID

Client Sample ID: HA-02 (0-1)
Client Project ID: Helicopter Release
Lab Sample ID: G128-1271-2

Analyzed By: CLP

Date Collected: 03/08/04
Date Received: 03/08/04

Lab Project ID: G128-1271 Matrix: Soil
Report Basis: Dry Weight
Analyte Result Report Limit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 6.86 5030 03/11/04
Diesel Range Organics 228 6.97 3550 03/10/04

0, Certification #4381

S.C. Certification #9902¢

Reviewed By:\mg_

30f 16
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID; HA-03 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-3 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis:  Dry Weight
Analyte Result ReportLimit Method Dilution
MG/KG MG/KG Factor
Gasoline Range Organics BQL 6.95 5030 1
Diesel Range Organics 13.7 7 3550 1

Date
Analyzed

03/11/04
03/10/04

Reviewed By: \ LQ,]

N.C. Certification #481 S.C. Certification #9902
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-04 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-4 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis: Dry Weight
Analyte Resuit ReportLimit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 7.3 5030 1 03/11/04
Diesel Range Organics 201 7.35 3550 1 03/10/04
Reviewed By.

N.C. Certification #481

S.C. Certification #99026
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

Client Sample ID: HA-05 (0-1)

Client Project ID: Helicopter Release
Lab Sample ID: G128-1271-5
Lab Project ID: G128-1271

Report Basis:  Dry Weight
Analyte Result
MG/KG
Gasoline Range Organics BQL
Diesel Range Organics BQL

N.C. Certification #481

S.C. Certification #99029

by GC/FID
Analyzed By. CLP
Date Collected: 03/08/04
Date Received: 03/08/04
Matrix: Soil
ReportLimit Method Dilution Date
MG/KG Factor Analyzed
6.58 5030 1 03/11/04
6.78 3550 1 03/10/04
Reviewed By:

6 of 16




PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-06 (0-1) Analyzed By: DCS
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-6 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis:  Dry Weight
Analyte Result ReportLimit Method Dllution
MG/KG MG/KG Factor
Gasoline Range Organics 10.6 6.8 5030 1
Diesel Range Organics 3520 347 3550 50

Date
Analyzed

03/11/04
03/11/04

Reviewed By: lM

N.C. Certification #481 S.C. Certification #99029

7 of 16




PARADIGM ANALYTICAL LABORATORIES, INC.

Resuits for Total Petroleum Hydrocarbons

by GC/FID
Client Sample 1D: HA-07 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample iD: G128-1271-7 Date Received; 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis:  Dry Weight
Anaiyte Result ReportLimit Method Dilution
MG/KG MG/KG Factor
Gasoline Range Organics BQL 7.06 5030 1
Diesel Range Organics 27.5 7.39 3550 1

Date
Analyzed

03/11/04
03/10/04

Reviewed By: Q 'y;l

N.C. Certification #481 S.C. Certification #39029
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PARADIGM ANALYTICAL LABORATORIES, INC.

Resulits for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-08 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID; G128-1271-8 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis:  Dry Weight
Analyte Result ReportLimit Method Dilution
MG/KG MG/KG Factor
Gasoline Range Organics BQL 6.77 5030 1
Diesel Range Organics 10.5 6.74 3550 1

Date
Analyzed

03/11/04
03/10/04

Reviewed By:mL

N.C. Certification #481  S.C. Certification #99025
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PARADIGM ANALYTICAL LABORATORIES, INC.

Resuits for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-09 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-9 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis: Dry Weight
Analyte Result ReportLimit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 7.4 5030 1 03/11/04
Diesel Range Organics 8.36 7.46 3550 1 03/10/04

Reviewed By:

10 of 16
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PARADIGM ANALYTICAL LABORATORIES, INC.

Resulits for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-10 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-10 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis: Dry Weight
Analyte Result ReportLimit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 7.31 5030 1 03/11/04
Diesel Range Organics 8.08 7.49 3550 1 03/10/04

Reviewed By:

11 of 16
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-11 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-11 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis:  Dry Weight
Analyte Result Report Limit Method Dilution
MG/KG MG/KG Factor
Gasoline Range Organics BQL 7.15 5030 1
Diesel Range Organics 15.4 7.43 3550 1

Date
Analyzed

03/11/04
03/10/04

Reviewed By: hL

N.C. Certification #481 S.C. Certification #99029
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-12 (0-1) Analyzed By: CLP
Client Project ID: Helicopter Release Date Collected: 03/08/04
Lab Sample ID: G128-1271-12 Date Received: 03/08/04
Lab Project ID: G128-1271 Matrix: Soil
Report Basis:  Dry Weight
Analyte Resuit  ReportLimit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 7.17 5030 1 03/11/04
Diesel Range Organics 13.6 7.22 3550 1 03/10/04

Reviewed By:

13 of 16
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PARADIGM ANALYTICAL LABORATORIES, INC.

List of Reporting Abbreviations
and Data Qualifiers

B = Compound also detected in batch blank

BQL = Below Quantitation Limit

DF = Dilution Factor

Dup = Duplicate

E = Estimated concentration, exceeds calibration range.
J = Estimated concentration, below calibration range and above MDL
LCS(D) = Laboratory Control Spike (Duplicate)

MDL = Method Detection Limit

MS(D) = Matrix Spike (Duplicate)

PQL = Practical Quantitation Limit

RL = Reporting Limit

RPD = Relative Percent Difference

mg/kg = milligram per kilogram, ppm, parts per million
ug/kg = micrograms per kilogram, ppb, parts per billion
mg/L = milligram per liter, ppm, parts per million

ug/L = micrograms per liter, ppb, parts per billion

% Rec = Percent Recovery

% sollds = Percent Solids

Special Notes:

1) Metals and mercury samples are digested with a hot block, see the standard
operating procedure document for details.

2) Uncertainty for all reported data is less than or equal to 30 percent.

MI134.011404.1
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EFILE copy

PARADIGM ANALYTICAL LABORATORIES, INC.
5500 Business Drive
Wilmington, North Carolina 28405
(910) 350-1903
Fax (910) 350-1557

Mr. Mike E. Mason

Richard Catlin & Associates
P.O. Box 10279

Wilmington NC 28404-0279 -

Report Number: G128-1296

Client Project: Helicopter Spill

Dear Mr. Mason:

Enclosed are the results of the analytical services performed under the referenced
project. The samples are certified to meet the requirements of the National
Environmental Laboratory Accreditation Conference Standards. Copies of this report
and supporting data will be retained in our files for a period of five years in the event
they are required for future reference. Any samples submitted to our laboratory will
will be retained for a maximum of thirty (30) days from the date of this report unless
other arrangements are requested.

If there are any questions about the report or the services performed during this project,
please call Paradigm at (910) 350-1903. We will be happy to answer any questions or
concerns which you may have.

Thank you for using Paradigm Analytical Labs for your analytical services. We look
forward to working with you again on any additional analytical needs which you may have.

Sincerely,
Paradigm {\I/ytljl Laboratories, Inc.
A\R [28n4
ory Directory Date

J Patnck Weaver

10f8
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID; HA-13 Analyzed By: DCS
Client Project ID: Helicopter Spill Date Collected: 04/19/2004 14:05
Lab Sampie ID: G128-1296-1 Date Received: 04/20/2004
Lab Project ID: G128-1296 Matrix: Soil
Report Basis:  Dry Weight
Analyte Result ReportLimit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 7.24 5030 1 04/22/04
Diesel Range Organics 18.6 7.62 3550 1 04/26/04

Reviewed By: _junt~

N.C. Certification #481 S.C. Certification #99026
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by
Client Sample ID: HA-14
Client Project ID: Helicopter Spill
Lab Sample ID: G128-1296-2
Lab Project ID: G128-1296
Report Basis:  Dry Weight
Analyte Result
MG/KG
Gasoline Range Organics BQL
Diesel Range Organics BQL

N.C. Certification #481

GC/FID
Analyzed By: DCS
Date Collected: 04/19/2004 14:10
Date Received: 04/20/2004
Matrix: Soil
Report Limit Method Dilution Date
MG/KG Factor Analyzed
6.27 5030 1 04/23/04
7.04 3550 1 04/26/04

Reviewed By: __pwc~

S.C. Certification #99026
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID

Client Sample ID: HA-15 Analyzed By: DCS
Client Project ID: Helicopter Spill Date Collected: 04/19/2004 14:15

Lab Sample ID: G128-1296-3 Date Received: 04/20/2004

Lab Project ID: G128-1296 Matrix: Soil

Report Basis:  Dry Weight
Analyte Result ReportLimit Method Dilution Date
' MG/KG MG/KG Factor Analyzed
Gasoline Range Organics BQL 7.85 5030 1 04/23/04
Diesel Range Organics 21.5 8.09 3550 1 04/26/04

Reviewed By: _pwe

N.C. Certification #481 S.C. Certification #9902
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-16 Analyzed By: DCS
Client Project ID: Helicopter Spill Date Collected: 04/19/2004 14:20
Lab Sample ID: G128-1296-4 Date Received: 04/20/2004
Lab Project ID: G128-1296 Matrix: Soil
Report Basis:  Dry Weight
Analyte Result Report Limit Method Dllution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics 167 27.4 5030 4 04/23/04
Diesel Range Organics 1330 72.3 3550 10 04/28/04

Reviewed By: _my_

N.C. Certification #481 S.C. Certification #99029
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PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Total Petroleum Hydrocarbons

by GC/FID
Client Sample ID: HA-17 Analyzed By: DCS
Client Project ID: Helicopter Spill Date Collected: 04/19/2004 14:25
Lab Sample ID: G128-1296-5 Date Received: 04/20/2004
Lab Project ID: G128-1296 Matrix: Soil
Report Basis: Dry Weight
Analyte Result ReportLimit Method Dilution Date
MG/KG MG/KG Factor Analyzed
Gasoline Range Organics 1170 143 5030 20 04/23/04
Diesel Range Organics 11500 729 3550 100 04/28/04

Reviewed By: gt~

N.C. Certification #481 S.C. Certification #99026
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PARADIGM ANALYTICAL LABORATORIES, INC.

List of Reporting Abbreviations
and Data Qualifiers

B = Compound also detected in batch blank
BQL = Below Quantitation Limit

DF = Dilution Factor

Oup = Duplicate

E = Estimated concentration, exceeds calibration range.
J = Estimated concentration, below calibration range and above MDL
LCS(D) = Laboratory Control Spike (Duplicate)

MDL = Method Detection Limit

MS(D) = Matrix Spike (Duplicate)

PQL = Practical Quantitation Limit

RL = Reporting Limit

RPD = Relative Percent Difference

mg/kg = milligram per kilogram, pPpm, parts per million
ug/kg = micrograms per'kilogram, ppb, parts per billion
mg/L = milligram per liter, ppm, parts per million

ug/L = micrograms per liter, ppb, parts per biliion

% Rec = Percent Recovery

% soilds = Percent Solids

Special Notes:

1) Metals and mercury samples are digested with a hot block, see the standard
operating procedure document for details.

2) Uncertainty for all reported data is less than or equal to 30 percent.

Mi34.011404.1
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APPENDIX E

SAMPLING FIELD DATA WORKSHEET

Department of Defense; 204047_CSA text DRAFT.doc CATLIN Engineers and Scientists
CATLIN Project No. 204-047 June 2005
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SAMPLING FIELD DATA WORKSHEET
2004 HELICOPTER RELEASE

MARINE CORPS AIR STATION
NEW RIVER, NORTH CAROLINA

10:20

12.5 4.05 8.45 0.163

1.38

0.24

17.22

ASTDELTAT-MWOI 3/15/2005 2 4.13 Pumped 12
ASTDELTAT-MWO2 | 3/15/2005 9:45 2 12.5 1.93 10.57 0.163 1.72 5.17 0.24 21.54 Pumped 15
ASTDELTAT-MWO3 | 3/15/2005 11:15 2 12.5 3.9 8.6 0.163 1.40 4.21 0.24 17.52 Pumped 12
ASTDELTAT-MWO04 | 3/15/2005 10:40 2 12.5 3.76 8.74 0.163 1.42 4.27 0.24 17.81 Pumped 12
ASTDELTAT-MWOS | 3/15/2005 11:00 2 40 5.42 34.58 0.163 5.64 16.91 0.24 70.46 Pumped 25

2004 Helicopter Release; 204-047_mw sampling record.xls
CATLIN Project No. 204-047

CATLIN Engineers and Scientists

April 2Q05
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