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HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL
MARINE CORPS BASE, CAMP LEJEUNE

HAZARDOUS MATERIAL DISPOSAL COORDINATORS (HMDC)

PRIMARY George Radford, Environmental Management Updated
Building: 67 20 Aug 93)
Extension: 5063
Appt Date: 10 Mar 93
Training: 27-29 July 93

ALTERNATE MGySgt Palombi
Building: 67
Extension: 5063
Appt Date: 2 Sep 92
Training: 27-29 July 93

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO)

NAME OF ORGANIZATION BUILDING EXTENSION
Assistant Chief of Staff, Logistics
PRIMARY Arlene Waters 914 2535/2507
Appt Date:
Training: 28-30 Jul 92
ALTERNATE Sgt P. Patridge 914 2535/2507
Appt Date:
Training: 18 Aug 93
Hazardous Waste Sites: 908, AS-118,
1502, 80
Assistant Chief of Staff, Morale, Welfare, and Recreation
PRIMARY Fred Schmitt 1401 2517/2862
Appt Date:
Training: 27-29 Jul 93
ALTERNATE Fred Patterson 1015 2135/5392
Appt Date:

Training: 19 Aug 92

Hazardous Waste Sites and
Hazardous Material Site Managers
and Handlers: on separate lists

Base Maintenance Division

PRIMARY Jim Waldrop 1202 3046
Appt Date:
Training: 27-29 Jul 93

ALTERNATE Tim Jewell 1105 5158
Appt Date:

Training: 27-29

Hazardous Waste Sites: 1102, 1202



HAZARDOUS

MATERIAL DISPOSAL OFFICERS (HMDO)

NAME OF ORGANIZATION - BUILDING EXTENSION
Brig Co., HQ & Supt Bn
PRIMARY SSgt Phillip Bradshaw 1041 1967
Appt Date: 1 Apr 92
Training: 28-=30 Jul 92
ALTERNATE Cpl Reyna 1041 1967
Appt Date:
Training: Feb 93
Hazardous Waste Site: 1041
Brig Co., Correctional Custody Unit (Rifle Range)
PRIMARY SSgt Gene A. Rued
Appt Date: 5 Mar 93
Training:
HM/HW Handler at Brig at Rifle Range
- Sgt Karn
Appt: 25 Feb 92
Communications Electronics Division
PRIMARY George E. Krentz 1101 5422/2625
Appt Date: 25 Jun 91
Training: 27-29 Jul 93
ALTERNATE Bob Critcher 24 1661
Appt Date: ?
Training:
Hazardous Waste Sites: 24
Hazardous Waste Managers/Handlers none appointed
Field Medical Service School
PRIMARY HM1 Bodine M105 0742
Appt Date:
Training: 28-30 Jul 92
ALTERNATE Sgt Couch M105
0742/0982 Appt Date:
Training:
Hazardous Waste Sites: M105/104, M308
Headquarters & Support Battalion
PRIMARY SSgt Fraser 12 3852
Appt Date:
Training: 7? Jan 93
ALTERNATE LCpl Hudson 1117 3107

Appt Date: 19 Aug 91
Training:



Hazardous Waste Sites: 12, 1117

Dependent Schools -
PRIMARY Joe Jones 2461 Apt
Date: Training: 27-29 July 93



HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL

MARINE CORPS BASE, CAMP LEJEUNE

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO)

NAME OF ORGANIZATION BUILDING EXTENSION
Marine Corps Engineer School
PRIMARY CWO2 J. G. DePoorter BB~28 752877233
Appt Date: 30 June 93 (up dated
Training: 27 - 29 July 93 scheduled 5 July 93)
ALTERNATE GySgt S. Snow BB-49 7506/7262
Appt Date: 30 June 93
Training: 27-29 Jul 93
Hazardous Waste Sites: BB-86, BB-51
Marine Corps Service Support School
PRIMARY Capt Colmenares M130 0839
Appt Date:
Training:
ALTERNATE MGySgt Smith moved to new office 0839
Appt Date:
Training: 27-29 July 93
Hazardous Waste Sites: M90, M119, M171
Reserve Affairs Department
PRIMARY Capt McGrath 1211 222171732
Appt Date: ?
Training: ?
ALTERNATE SSgt Alltop 1403 222171732
Appt Date:

Training: 7 April 93

Hazardous Waste Sites: 1111



HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO)

NAME OF ORGANIZATION . BUILDING EXTENSION

Rifle Range Detachment

PRIMARY MGySgt Harmon RR11 7937/7952
Appt Date: (new)
Training: 27-29 July 93

ALTERNATE MSgt Phillips RR11 7952
Appt Date: (new)
Training: 27-29 July 93
Hazardous Waste Sites: RR13

School of Infantry

PRIMARY GySgt St. Hilaire TC-846 0248/0461
Appt Date:
Training: 28-30 Jul 92

ALTERNATE SSgt A. Smith TC-611 0399
Appt Date:
Training: 28-30 July 92

Site Manager Cpl M. S. Chaban TC~-816 0676
Cpl H. M. Hostetter TC-816 0676
Hazardous Waste Sites: TC-411, TC-820/822

AC/S, Training and Operations Dept

Training Support Division

PRIMARY Cpl John E. Wood, Jr. 1404 5479/3331
Appt Date: 15 June 93
Training:

ALTERNATE LCpl Dennis M. Sanders 1404 5479/3331
Appt Date: 7 Nov 91
Training:
Hazardous Waste Sites: 1410

(send mail here)
Site Manager
Cpl J. J. Hansen (June 93) Assistant Site Manager
Range Control Division

Site Manager - Boat Crew
EN2 H.L. Dunn (16 July 91)

Assistant Site Manager
EN2 J. D. Andrews (16 July 91)



HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL

2D MARINE DIVISION,

CAMP LEJEUNE

HAZARDOUS MATERIAL DISPOSAL COORDINATORS (HMDC)

PRIMARY Major Howard (will be replaced by

Building: H-1

Extension: 8047/8502

Appt Date:

Training: 27-29 July 93
ALTERNATE WO2 Marker

Building: H-1

Extension: 8047/8502

Appt Date: 15 Apr 93

Training:

HAZARDOUS MATERIAL DISPOSAL OFFICERS

(HMDO)

NAME OF ORGANIZATION

Headquarters Battalion
PRIMARY Lt Chiapello
Appt Date: July 93 ?
Training:

ALTERNATE LT Belson
Appt Date: July 91
Training:

2d Assault Amphibian Battalion
PRIMARY GySgt McCullough
Appt Date:
Training:

ALTERNATE LCpl Belkenstan
Appt Date:
Training:

2d Tank Battalion

PRIMARY Maj. Clippard
Appt Date:
Training:

ALTERNATE SSgt Ford
Appt Date:

Training: 27-29 July 93

Updated

Major Cook in Aug) 20 Aug 93

BUILDING EXTENSION
423 5305/5294
423 5305/5294
BB-6 7176

A-47 7436/7586
407 3861/3725
407 3861/3725



HAZARDOUS MATERIAL DISPOSAL OFFICERS

(HMDO)

NAME OF ORGANIZATION -

2d Reconnaissance Battalion

PRIMARY HMC Geurrero
Appt Date:
Training:

ALTERNATE GySgt Walkers
Appt Date:
Training:

2d Light Armored Infantry Battalion
PRIMARY Capt Coglianese

Appt Date:

Training:

ALTERNATE Sgt Cook
Appt Date:
Training:

2d Combat Engineer Battalion
PRIMARY Lt Hyams
Appt Date: June 91
Training:

ALTERNATE None

2d Marine Regiment PRIMARY
HP-250 3400
Appt Date: Jan 92
Training:

ALTERNATE SSgt Friend
Appt Date: June 91
Training:

1st Battalion,
PRIMARY

2d Marine Regiment
Lt Seldon
Appt Date:
Training:

ALTERNATE None
Appt Date:
Training:

2d Battalion, 2d Marine Regiment
PRIMARY Lt Miller

Appt Date:

Training:

ALTERNATE Sgt Edwards
Appt Date: Jan 92
Training:

CWO3 Detzel

BUILDING EXTENSION
BA-102 7327
BA-102 7327
503 2211/1992
503 2211/1992
417 3704
HP-250 3400
1506 3288
HP=-250 1803
HP-250 1803



HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL
2D MARINE DIVISION, CAMP LEJEUNE

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO)

NAME OF ORGANIZATION BUILDING EXTENSION

3d Battalion, 2d Marine Regiment

PRIMARY Lt Heimen HP-250 3277
Appt Date:
Training:

ALTERNATE None
Apt. date:
Training:

6th Marine Regiment

PRIMARY Capt Wasilewski TC-773 2884
Apt. date:
Training:

ALTERNATE SSgt Thompson TC-773 2884
Apt. date:
Training:

1st Battalion, 6th Marine Regiment

PRIMARY Lt Bettondorf TC~-608 0247
Apt. date:
Training:

ALTERNATE Sgt Jones TC-608 0247
Apt. date:
Training:

3rd Battalion, 6th Marine Regiment

PRIMARY Lt Banton . TC-774 0132
Apt. date:
Training:

ALTERNATE None

Apt. date:
Training:

8th Marine Regiment

PRIMARY CWO Clark HP-100 3460
Apt. date:
Training:

ALTERNATE SSgt Jones HP-100 3460
Apt. date:

Training:



HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL
2D MARINE DIVISION, CAMP LEJEUNE

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO)

NAME OF ORGANIZATION BUILDING EXTENSION

1st Battalion, 8th Marine Regiment
PRIMARY None

Apt. date:

Training:

ALTERNATE None
Apt. date:
Training:

d Battalion, 8th Marine Regiment

RIMARY Lt Coutet 118 2559
Apt. date:
Training:

o N

ALTERNATE Lt Kelliher 118 2559
Apt. date:
Training:

3rd Battalion, 8th Marine Regiment
PRIMARY None

Apt. date:

Training:

ALTERNATE None
Apt. date:
Training:

2d Battalion, 4th Marine Regiment

PRIMARY Lt McKee HP-~100 2137
Apt. date:
Training:

ALTERNATE Cpl Watson HP-100 2137
Apt. date:
Training:

10th Marine Regiment

PRIMARY Capt Rassel 1775 3933
Apt. date:
Training:

ALTERNATE MGySgt Arnold 1775 3933
Apt. date:
Training:

ist Battalion, 10th Marine Regiment

PRIMARY Lt McGhee 525 5102
Apt. date:
Training:

ALTERNATE 525 5102



HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL
2D MARINE DIVISION, CAMP LEJEUNE

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO)

NAME OF ORGANIZATION BUILDING EXTENSION

2d Battalion, 10th Marine Regiment

PRIMARY Cpl Bentey 501 1569
Apt. date:
Training:

ALTERNATE LCpl Krickham 501 1569
Apt. date:
Training:

3rd Battalion, 10th Marine Regiment

PRIMARY Lt Tormenti HP-560 1498
Apt. date: Dec 91
Training:

ALTERNATE LCpl Tatum HP-560 1498
Apt. date:
Training:

5th Battalion, 10th Marine Regiment

PRIMARY Lt Malone 516 1032
Apt. date:
Training:

ALTERNATE MSgt Myers 516 1032
Apt. date:
Training:

Headquarters Battery, 10th Marine Regiment

PRIMARY LCpl Poirier 1841 3897
Apt. date:
Training:

ALTERNATE LCpl Hucklerry 1841 3897

Apt. date:
Training:



HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL

2D FORCE SERVICE SUPPORT GROUP,

CAMP LEJEUNE

HAZARDOUS MATERIAL DISPOSAL COORDINATORS (HMDC)

PRIMARY Lt Carrell
Building: 317
Extension: 3924/2292
Apt. date: 27-29 July 93
Training:

ALTERNATE HM2 Hockenberry
Building: 317
Extension: 3924
Apt. date: 27-29 July 93
Training:

ALTERNATE MSgt Toles
Building: 317
Extension: 3924
Apt. date: 27-29 July 93

Training:

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO)

NAME OF ORGANIZATION

Headquarters & Service Battalion
PRIMARY 1stLlt McGeehan
Apt. date: 23 Jun 93
Training: 27-29 July 93

ALTERNATE MSgt Bowman
Apt. date: 23 Jun 93
Training:

LCpl Laurent
Hazardous Waste Sites: FC-253,

2d Maintenance Battalion
PRIMARY 1stLt Flagg
Apt. date:
Training: 27-29 July 93

ALTERNATE SSgt Mitchell
Apt. date:
Training: 27-29 July 93

Updated

20 Aug 93
BUILDING EXTENSION
FC-400 165571728
FC-263 3360/3461
FC-263 3360/3461

3549

FC-255

FC-500 5222/3989

FC-500 3983

5510

CIV Marie Silence Date: 27-29 July 93

Hazardous Waste Sites: FC-40, FC-50, FC-45, FC-280,
902, 1601, 1771



HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL
2D FORCE SERVICE SUPPORT GROUP, CAMP LEJEUNE

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO)

NAME OF ORGANIZATION BUILDING EXTENSION

24 Supply Battalion

PRIMARY 1st Lt Cole FC-500 3405/3256
Apt. date: try 3418
Training: 27-29 July 93

ALTERNATE GySgt Reyes FC-500 3405/3256
Apt. date:
Training: 27-29 July 93

Hazardous Waste Sites: FC-263, 907, 916

2d Landing Support Battalion

PRIMARY 1stLt Linquist (T. C.) FC-400 3753/3418
Apt. date:
Training: 27-29 July 93

ALTERNATE Sgt T. C. Smith FC-400 3753/3418
Apt. date: 11 Jan 93
Training: 30 June 93, 1 July 93
27-29 July 93
Hazardous Waste Sites: FC-120, 1871

2d Medical Battalion

PRIMARY 1stLt Hartman FC-263 3571/5099
Apt. date:
Training: 27-29 July ?2??

ALTERNATE HM1 Janowsky FC-263 3571/5099
Apt. date:
Training:

Hazardous Waste Sites: FC-263

2d Dental Battalion

PRIMARY ENS McElyea FC-400 2831/2935
Apt. date:
Training:

ALTERNATE LtJg Jacobson FC-400 2831/2935

Apt. date:
Training:

Hazardous Waste Sites: FC-308, 460



HAZARDOUS

HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL

2D FORCE SERVICE GROUP, CAMP LEJEUNE

MATERIAL DISPOSAL OFFICERS (HMDO)

NAME OF ORGANIZATION

BUILDING EXTENSION

8th Engineer Support Battalion

PRIMARY

ALTERNATE

g8th Motor

PRIMARY

ALTERNATE

NAME OF ORGANIZATION

2d LT Stover
Apt. date:
Training:

FC-300

Sgt Lang FC-300
Apt. date:
Training: 27-29 July 93

Hazardous Waste Sites: FC-200,

Transport Battalion
1stLt DePalma

Apt. date:
Training:

FC-400

LCpl Guillory
Apt. date:
Training:

FC-400
27-29 July 93
928

Hazardous Waste Sites: FC-270,

DEPLOYING UNITS
BUILDING

2622/1889

2622/1889

SFC-221, SGP-31

1684/1892

1684/1892

EXTENSION

MSSG-22
PRIMARY

ALTERNATE

MSSG-24
PRIMARY

ALTERNATE

Capt Skeens FC-100
Apt. date:
Training:
Sgt Brunson FC-100
Apt. date:

Training:

Hazardous Waste Sites: FC-100

1stLt Glass FC-100
Apt. date:

Training:

Sgt Knottey
Apt. date:
Training:

Hazardous Waste Sites: FC-=100

1333/1360

1333/1360

2641/2643

FC-100 2641/2643



HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL
2D FORCE SERVICE GROUP, CAMP LEJEUNE

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO)

NAME OF ORGANIZATION BUILDING EXTENSION
MSSG-26
PRIMARY 1stLt Ruane FC-100 2151/3513
Apt. date:
Training:
ALTERNATE SSgt Finley FC-100 2151/3513
Apt. date:
Training:

Hazardous Waste Sites: FC-100

BSSG-4

PRIMARY Capt Null unit not in service 60 2820
Apt. date:
Training:

ALTERNATE GySgt Flemming 60 2820
Apt. date:
Training:
Hazardous Waste Sites: None listed

BSSG-6

PRIMARY Capt Whieldon ? 60 5083
Apt. date:
Training:

ALTERNATE NMSgt Thompson ? 60 5083
Apt. date:
Training:

Hazardous Waste Sites: None listed



HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL
2D SURVEILLANCE, RECONNAISSANCE, AND INTELLIGENCE GROUP

CAMP LEJEUNE

-

HAZARDOUS MATERIAL DISPOSAL COORDINATORS (HMDC)

PRIMARY

ALTERNATE

GysSgt Polk
Building:
Apt. date:
Training:
Extension:

Sgt Babb

Building:
Apt. date:
Training:
Extension:

Hazardous Waste Sites:

also Precious Metals Updated
58 13 May 93
02 Mar 92
29 Apr 92
5038/9
58
27-29 July 93
5038/9
FC-241, FC-251, FC-365, 1309,
1310, 1604, 1605, 1747, 1827

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO)

NAME OF ORGANIZATION

BUILDING EXTENSION

Headquarters & Service Company

PRIMARY

Sgt Pence
Apt. date:
Training:

ALTERNATE Cpl Swink

Apt. date:
Training:

Intelligence Company
2d MAGTF All-Source Fusion Center

PRIMARY

WO Good
Apt. date:
Training:

ALTERNATE Sgt Walsh

Apt. date:
Training:

SITE MANAGER

HANDLERS

Ssgt Mc Kenny
Sgt Weaver

SSgt Messier
Sgt Benavitas
Cpl Chapel

1309 2692/2698

7 Oct 91

5 Aug 91
1309 2677

28 Aug 90

25 Sept 91
H-17N 8449
H-17N 8449
1747 1310
1309/1310 2677
H-1 no phone
H-1 no phone
H-1 no phone
FC-300 2926



HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL
2D SURVEILLANCE, RECONNAISSANCE, AND INTELLIGENCE GROUP
CAMP LEJEUNE

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO)

NAME OF ORGANIZATION BUILDING EXTENSION

Remote Piloted Vehicle Company

PRIMARY Capt Desalva 1747 deployed
Apt. date:
Training:

ALTERNATE Cpl Choquette extension 3024/3163 1747 deployed
Apt. date:
Training:

2d Anglico Company

PRIMARY Sgt Robertson FC-251 2028/5212
Apt. date:
Training:

ALTERNATE Cpl Dittmer FC-251 2028/5212

Apt. date:
Training:

2d Force Reconnaissance Company

PRIMARY Ssgt Rodrizuez FC-251 1664
Apt. date:
Training:

ALTERNATE FC=-251 1860
Apt. date:

2d Radio Battalion

PRIMARY Lt Sparks FC-365 1086
Apt. date:
Training:

ALTERNATE SSgt Dolan FC-365 5114

Apt. date:
Training:

g8th Comunications Battalion

PRIMARY Maj Lee FC-300 1622/1025
Apt. date:
Training:

ALTERNATE Cpl Perez FC-300 1622/1025
Apt. date:

Training:



HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL
II MARINE EXPEDITIONARY FORCE, CAMP LEJEUNE

HAZARDOUS MATERIAL DISPOSAL COORDINATORS (HMDC)

PRIMARY

Building: H-21

Extension: 8277

Apt. date: 22 July 92

Training: scheduled for 28-30 July 92 for contract 92
ALTERNATE

Building: 1205
Extension: 3380
Apt. date: Dec 91
Training:

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO)

NAME OF ORGANIZATION BUILDING EXTENSION

Headquarters & Service Company

PRIMARY WO J.L. Sprague H-21 8276
Apt. date: 22 July 92
Training: scheduled 28-30 July 92 contract

ALTERNATE Cpl Emery 1206/1205 3380
Apt. date:
Training:

Hazardous Waste Sites: H-22, H-36, 1205

NAVAL HOSPITAL

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO)

PRIMARY Lt C. C. Smith BUILDING EXTENSION
Apt. date: June 92
Training: 28=-30 July 92 scheduled

ALTERNATE EM1 Mann HM-118 4904
Apt. date:
Training:

NAVAL DENTAL CLINIC
2d Dental Bn

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO)

PRIMARY DTC Bruce Tolson BUILDING EXTENSION
Apt. date:
Training:

ALTERNATE DT2 Amos 5331/2270



Apt. date:
Training: 28 July 92



HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL
2d MARINE EXPEDITIONARY BRIGADE, CAMP LEJEUNE

HAZARDOUS MATERIAL DISPOSAL COORDINATORS (HMDC)
PRIMARY BUILDING EXTENSION
Apt. date:
Training:
ALTERNATE H-1 8771
Apt. date:
Training:
HAZARDOUS MATERIAL DISPOSAL OFFICER (HMDO)
PRIMARY SSgt G. C. Brown H-1 8771
Apt. date: 1 Apr 91 (?)
Training:
ALTERNATE SSgt F. L. Cativelia Apt. date: 1 Apr 91 (?)
Training:
materials go to RSU
HAZARDOUS MATERIAL/WASTE MANAGEMENT PERSONNEL
24TH MARINE EXPEDITIONARY UNIT, CAMP LEJEUNE
HAZARDOUS MATERIAL DISPOSAL COORDINATORS (HMDC)
PRIMARY Have no written appointments at this date.
(/css/9/11/92)
They are actively generating materials.
ALTERNATE



FINAL

SITE ASSESSMENT REPCRT

THE CAMPBELL STREET
JP-5 PIPELINE
NEW RIVER MARINE CORPS AIR STATION
JACKSONVILLE, NORTH CAROLINA

CONTRACT TASK ORDER 0013

Prepared For:

DEPARTMENT OF THE NAVY
ATLANTIC DIVISION
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Under the:

LANTDIV CLEAN Program
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Prepared By:
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EXECUTIVE SUMMARY

In accordance with the State of North Carolina’s Underground Storage Tank (UST)
Regulations, a Site Assessment Investigation was performed at the New River Air Station,
Jacksonville, North Carolina. The Site Assessment Investigation was performed to address
concerns related to the Campbell Street JP-5 Pipeline. The pipeline is used to transfer JP-5
aviation fuel from the Campbell Street Fuel Farm to the aircraft direct refueling area,
approximately 1.0 mile southeast of the Campbell Street Fuel Farm. The underground
pipeline currently in use was installed in 1985 as a replacement for the previous system. The
former pipeline running from the Campbell Street Fuel Farm to the flightline was abandoned

in place, except for a 400-foot section located at the flightline, which was removed.

The field investigation was initiated on December 9, 1991, and concluded on February 6, 1992.
Assessment activities included reviewing background information, performing a soil gas
survey, performing 20 penetrometers (hydropunches), installing 15 soil borings, subsurface
soil screening, soil sampling and analysis, installing seven shallow monitoring wells and four
deep monitoring wells, and groundwater sampling for chemical analysis. Hydraulic

conductivity tests were also performed on two selected monitoring wells.

Chemical analyses performed on the selected soil samples indicated that total petroleum
hydrocarbons (TPH) exceed the State of North Carolina action level of 35 mg/kg (established
by the Site Sensitivity Evaluation) in 10 soil samples. The highest TPH concentrations were
detected along the northern portion of the pipeline, east of the steam-generating building
(Building AS-4151); and at the southern end of the pipeline, near the aircraft direct refueling

area.

Volatile organic compounds (VOCs) were detected in all groundwater samples collected from
the penetrometers and seven of the eleven samples from the monitoring wells. No
groundwater monitoring wells were detected to have methyl tertiary butyl ether (MTBE).
One groundwater sample, from MW-1, was detected to contain base neutral/acid extractables
(BNAs). Benzene concentrations did not exceed the Federal Maximum Contaminant Level
(MCL) of 5.0 ug/L while the State Water Quality Standard (WQS) of 1.0 ng/L was exceeded in
three monitoring wells (MW-1, DW-1, and DW-3) as well as 11 penetrometers (HPs 5, 6, 7, 8,
10, 11, 12, 14, 18, 19, and 20). Three groundwater samples from the penetrometers (HP-10,
HP-12, and HP-18) exceeded the interim state WQS of 50 pg/L for MTBE.
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No direct exposure pathways for contamination are considered to exist at the Campbell Street
Fuel Farm or along the JP-5 Pipeline. Typical exposure pathways might be groundwater
ingestion, inhalation of volatile organics and direct contact with surface soils. There are three
known water supply wells within a 1/4-mile radius of the pipeline, but these wells are either
inactive or screened significantly deeper than the shallow aquifer that is beneath the pipeline.
Therefore, groundwater ingestion is an unlikely exposure pathway at this site. The entire
area along the pipeline is paved, or grass-covered; therefore, the risk of inhalation of volatile

organics from the soil is relatively low.

Based on the analytical findings, remediation only of the subsurface soils in the northern and
southern portions of the pipeline is recommended. Although groundwater contamination is
found at the site, the levels of contamination detected are such that the groundwater does not
have to be remediated immediately. Rather, it is recommended that the source of
contamination, the soils, be addressed. Periodic monitoring of the groundwater will assist in

evaluating whether groundwater remediation will eventually be required.
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2.0 SITE HISTORY/PREVIOUS INVESTIGATIONS

The flightline for the MCAS is supplied with fuel from the CSFF via an underground pipeline.
The underground pipeline from the CSFF runs south along White Street (Figure 2), then turns
to the east and connects to the aircraft direct refueling stations, which are located

approximately 0.7 miles southeast of the CSFF.

The underground pipeline currently in use was installed in 1985 as a replacement for the
previous system. The previous underground pipeline was abandoned in place for most of its
length. A 400-foot section of the abandoned pipeline was removed along the flightline as
shown on Figure 2. For most of its length, the current, active pipeline is adjacent to the
original, abandoned pipeline system. The approximate locations of the abandoned and
currently used pipelines are shown on Figure 2. The previous underground pipeline was
allowed to gravity empty before it was abandoned. The possibility of small amounts of JP-5

remaining in the line still exists.

The CSFF is located on the northwest corner of the intersection of White Street and Campbell
Street. The CSFF consists of four above-ground storage tanks (AST). The ASTs were installed
in 1985 and are constructed of steel. Each AST has a capacity of 215,000 gallons. The ASTs

are used for storage of JP-5 aviation fuel.

A known release of JP-5 aviation fuel occurred from the Campbell Street JP-5 Pipeline
approximately 0.35 miles south of the CSFF, in the vicinity of Buildings AS-4141 and AS-
4146. This release was associated with the operation of the now-abandoned pipeline. Free
product was identified in the area and an interim recovery system was installed and began
operation in 1986; it is still ongoing. InJune 1991, O’Brien and Gere submitted a Corrective

Action Plan (CAP) for this area. The affected area is shown on Figure 2.

The southern end of the pipeline, where the aircraft direct refueling station is located, also has
a history of releases. This area is reportedly being investigated by the Activity. The

approximate limits of the area under investigation are shown on Figure 2.

Three groundwater monitoring wells, from previous hydrogeologic assessments were found by
Baker personnel in the vicinity of the Campbell Street JP-5 Pipeline. The locations of these
wells are shown on Figure 2. Baker personnel checked the fluid level measurements in the

two northern monitoring wells with an oil/water interface probe. The third well could not be
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accessed. No free product was detected in the two wells which were checked. Information
regarding the reason for installation, date installed, well construction details, etc., were not
obtainable at the time this report was prepared. Additional monitoring wells are likely
located along the Campbell Street JP-5 Pipeline or other areas of the Activity through which

the pipeline travels. Baker is not aware of such wells at this time.
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11.0 CONCLUSIONS
The following conclusions are based on the results of Site Assessment Investigation:

e The soil gas survey results and the petroleum type evaluation based on the TPH
analyses, indicate that petroleum releases detected during this investigation are
related to the abandoned pipeline. The current pipeline that is in use has not

experienced a petroleum release.

e Two areas of the pipeline, the northern portion near Building AS5-4151 and the
southern end near the aircraft refueling station, had TPH concentrations that
exceeded the DEHNR action level of 35 mg/kg. Maximum TPH concentrations in
these two areas were 391.10 mg/kg and 893.46 mg/kg, respectively.

e If the laboratory’s difficulty in evaluating EDB in the groundwater samples is not
taken into consideration, none of the chemical constituents present exceeded the
Federal MCLs. The State WQS for benzene (1.0 pg/L) was exceeded in 14 of the
31 groundwater samples. The maximum benzene concentration detected was
3.16 pg/L. Two groundwater samples, hydropunches HP-10 and HP-12, had MTBE
concentrations of 81.98 pg/L and 194.56 pg/L, respectively. These two samples did not
exceed Federal MCLs but did exceed the State WQS of 50 pg/L.

e Groundwater in some areas of the MCAS has been impacted by other contaminant
sources; however, no off-site sources appear to be contributing to the groundwater

contamination detected along the pipeline.

e The direction of groundwater flow in the vicinity of the site appears to be southward at

a rate of approximately 0.04 ft./year.

e The average hydraulic conductivity for tests run on MW-2 and MW-3 was
1.6 x 10-2 ft./day.

e The groundwater gradient for the site (calculated from the hydraulic conductivity
tests) was 0.002.

e Estimated porosity for the site was 0.28 (Fetter 1980).
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Remediation of the soils in the vicinity of Building AS-4151 and the aircraft rapid
refueling station are recommended. It is anticipated that if these soils are remediated,
the condition of the shallow aquifer will improve without performing active
groundwater remediation. After remediation of the soils is completed, periodic
monitoring of monitoring wells should be performed to evaluate groundwater

conditions.

Soils in the vicinity of Building AS-4151 should be remediated by excavating the

abandoned pipeline and removing the contaminated soils.

Because low TPH concentrations in the soil are within the limits set by the SSE and
low VOC concentrations in the groundwater, it is recommended that the central area
of the pipeline not be addressed at this time. The levels of contamination present

indicate that this area is not a major petroleum source area.

It is recommended that the abandoned pipeline be flushed to confirm that it is no

longer a source of contamination.
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EXECUTIVE SUMMARY

In accordance with the State of North Carolina’s Underground Storage Tank (UST)
Regulations, a Site Assessment Investigation was performed at the New River Marine Corps
Air Station, Jacksonville, North Carolina. The Site Assessment Investigation was performed
to address concerns related to the Campbell Street Fuel Farm (CSFF) and a UST located at
Building AS-143. The CSFF formerly operated eight USTs. These USTs were replaced in
1985 with four aboveground storage tanks (ASTs). The CSFF is used for storing aviation fuels.
The UST located at Building AS-143 is used for the storage of gasoline products for refueling

military vehicles.

The field investigation was initiated on December 9, 1991 and concluded on January 17, 1992.
Assessment activities included reviewing background information, performing 15
penetrometers (hydropunches), installing of 14 soil borings, subsurface soil screening, soil
sampling and analysis, installing of seven shallow monitoring wells and three deep
monitoring wells, and groundwater sampling for chemical analysis. Hydraulic conductivity

tests were also performed on two selected monitoring wells.

Chemical analyses performed on the selected soil samples indicated that total petroleum
hydrocarbons (TPHs) exceed the State of North Carolina Action Level of 35 mg/kg in one soil
sample. This soil sample was obtained from soil boring MW-4 (4.0 to 6.0 foot), which is located
in the center of the CSFF, adjacent to the former location of the UST’s.

Volatile organic compounds (VOCs) were detected in all groundwater samples. Several
groundwater monitoring wells were detected to have methyl tertiary butyl ether (MTBE),
benzene, and other purgeable aromatics. Only one groundwater sample, from DW-2, was
detected to contain base neutral/acid extractables (BNAs). Benzene concentrations did exceed
the Federal Maximum Contaminant Level (MCL) of 5.0 pg/L at only one sampling location
(HP-15) while the State Water Quality Standard of 1.0 pg/L was exceeded at seven sampling

locations.

No direct exposure pathways for contamination are considered to exist at the CSFF. Typical
exposure pathways are groundwater ingestion, inhalation of volatile organics, and direct
contact with surface soils. Since there is only one known drinking water source within a
1/4-mile radius of the site, and since it is screened significantly deeper than the shallow

aquifer that is beneath the CSFF, groundwater ingestion is an unlikely exposure pathway at
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this site. The entire site is paved,-or grass-covered; therefore, the risk of inhalation of volatile
organics from the soil is relatively low. The presence of benzene and chlorinated VOCs in the
groundwater mildly pose a risk of potential impact to surface water and aquatic life, if natural

or manmade drainage pathways to the New River exist.

Based on the analytical findings, remediation only of the subsurface soils is recommended.
Though groundwater contamination is at the site, the levels of contamination detected are
such that the groundwater does not have to be remediated immediately. Rather, it is
recommended that the source of contamination, the soils, be addressed. Periodic monitoring of

the groundwater will assist in evaluating if groundwater remediation will eventually be

required.

ES-2



2.0 SITE HISTORY/PREVIOUS INVESTIGATIONS

The CSFF consists of four above-ground storage tanks (AST). The ASTs were installed in 1985
and are constructed of steel. Each AST has a capacity of 215,000 gallons. The ASTs are used

for storage of JP-5 aviation fuel.

The ASTs are replacement tanks for a UST system which existed prior to 1985 at the CSFF.
Prior to 1985, eight USTSs of varying capacities were reportedly used. Six of the eight USTs
were used for the storage of JP-5. Three of these six USTs had capacities of 120,000 gallons,
106,000 gallons, and 100,000 gallons. The other three JP-5 USTs had capacities of 50,000
gallons each. Capacities of the other two USTs are unknown at this time. Seven of the USTs
and associated piping systems were removed and replaced by the existing AST system in 1985.
One aviation gasoline (AVGAS) UST was filled with sand and has remained in place. The

location of this UST is not known at this time.

The flight line for the Air Station is supplied with fuel from the CSFF via an underground
pipeline. The underground pipeline from the CSFF runs south along White Street (Figure 2),
then turns to the east and connects to the aircraft direct refueling stations, which are located

approximately 1.0 mile southeast of the CSFF.

The underground pipeline currently in use was installed in 1985 as a replacement for the
previous system. The previous underground pipeline was allowed to gravity empty before it
was abandoned in place. For most of its length, the current, active pipeline is adjacent to the
original, abandoned pipeline system. The approximate location of the abandoned and
currently used pipelines are shown on Figure 2. The possibility of small amounts of JP-5

remaining in the line still exists.

A known release of JP-5 aviation fuel occurred approximately 0.35 miles south of the CSFF, in
the vicinity of Buildings AS-4141 and AS-4146. This release was associated with the
operation of the now abandoned pipeline. Free product was identified in the area and an
interim recovery system was installed and began operation in 1986 and is still ongoing. In
June 1991, O’Brien and Gere submitted a Corrective Action Plan (CAP) for this area. The

affected area is shown on Figure 2.

UST AS-143 is associated with Building AS-143, which is located on the eastern side of White

Street across from the CSFF. Building AS-143 serves as a military vehicle refueling station.



UST AS-143 is constructed of stee-l and contains unleaded gasoline. The UST is equipped with
a suction system with one pump, which is used to dispense the fuel. UST AS-143 was installed
in 1961 and has a capacity of 10,000 gallons.

Four groundwater monitoring wells, from a previous hydrogeologic assessment, are located in
the vicinity of CSFF and UST AS-143. The location of these wells are shown on Figure 3.
Baker personnel checked the fluid level measurements in each monitoring well with an
oil/water interface probe. No free product was detected in any of the four wells. Information
regarding the reason for installation, date installed, well construction details, etc., were not

obtainable at the time this report was prepared.
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11.0 CONCLUSIONS

The following conclusions are based on the results of Site Assessment Investigation:

e Only one area of the site was detected to have TPH concentrations greater than
35 mg/kg. This area is west of the Filter Pump building (in the vicinity of monitoring
well MW-4). The TPH concentrations detected in the soils near monitoring well MW-4
is apparently related to the soils associated with the former UST located at the site.
Considering the direction of groundwater flow and the shallow depth the TPH was
detected in boring DW-3, the TPH in this area is most likely due to past site activities

in the area.

e Groundwater contamination at the site appears to have two possible sources: the soils
west of the Filter Pump Building and the UST at AS-143. The VQOC levels detected in
monitoring wells MW-4 and DW-2 indicate that the groundwater has been impacted in
this area. VOC concentrations detected in hydropunch HP-15 indicates that a
potential release may be associated with this UST.

¢ No off-site sources appear to be contributing to the groundwater contamination
detected at the site.

e The direction of groundwater flow in the vicinity of the site appears to be south-

southeast at a rate of approximately 2 ft./year.

e The average hydraulic conductivity for tests run on MW-2 and MW-3 was
2.3 x 10-2 ft./day.

e The groundwater gradient for the site (calculated from the hydraulic conductivity
tests) was 0.006.

¢ Estimated porosity for the site was 0.28 (Fetter 1980).
¢ Remediation of the soils west of the Filter Pump Building is recommended. It is

anticipated that if these soils are remediated, the condition of the shallow aquifer will

improve without performing active groundwater remediation. After remediation of
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the soils is completed, periodic monitoring of monitoring wells should be performed to

evaluate groundwater conditions.

The UST and associated piping system at AS-143 should be tested for tightness to

determine if the system is in proper condition.
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2.0 BACKGROUND )}

2.1 Site Description

The site is located in the central region of the Marine Corps Base, Camp Lejeune, North Carolina
(Figure 1). The site map (Figure 2) illustrates the location of the installed welis near Building 903.
Building 903 serves as a warehouse at the base. According to past documents provided by the
government, one steel 550-gallon capacity underground storage tank (UST) used to store kerosine
adjacent to the building was excavated and removed in December 1992. No further information was
provided documenting the condition of the UST when removed. According to the Site Check Request
Form completed for the site by the Point of Contact for the site on January 14, 1993, two soil samples
were collected during excavation activities and were analyzed for the presence of total petroleum
hydrocarbons (TPH)-as-kerosine. The methods used in the laboratory analysis and the soil sample
locations were not documented. Analytical results indicated the samples contained 5,760 parts per

miilion (ppm) and 108 ppm TPH-as-kerosine.
2.2 Land and Water Use

Building 903 is located on the north side of the base. The area immediately adjacent Building 903 is
comprised of buildings that house maintenance and other support facilities for the base. The site is
situated in an area dominated by relatively flat topography. The nearest body of surface water is
Bearhead Creek located approximately 2,000 feet towards the north. Potable water for the base is
supplied by wells located approximately 500 feet towards the west-northwest that tap the Castle Hayne
aquifer.

2.3 Regional Geology

The coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
of Miocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overie
bedrock of Pre-Cretaceous age, thicken and dip eastward with thicknesses ranging from 1,500 feet in the
west to 6,000 feet in the east. The geologic units in the area are divided into six formations: the Castle
Hayne Formation of the Eocene series; the River Bend Formation of the Oligocene Series; the Pungo
River of the Miocene Series; the Yorktown Formation of the
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Pliocene series; and the James City and Flannér Beach Formations of the Pleistocene series. The Castle
Hayne Formation is composed of limestones and maris. The Castle Hayne Formation is overain by the
River Bend Formation. The Pungo River Formation is composed of interbedded phosphatic sands silts
and clays, diatomaceous clays, phosphatic and nonphosphatic limestones and silty claystones (Hoffman
and Ward, 1989). The Yorktown Formation is defined as a medium-to-coarse-grained, poorly sorted,
shelly sand (Blackwelder and Ward, 1980). In the Camp Lejeune area, the Yorktown Formation is
characterized by fine to medium-grain quartz sand (Harned et al., 1989). The basal unit consists of
contiguous clays. The James City Formation unconformably overlies the Yorktown Formation. The
James City Formation consists primarily of unconsolidated calcareous sandy clays and argillaceous
sands (Hoffman and Ward, 1989). The Flanner Beach Formation, which immediately underlies the site,
overlies the James City Formation. The Flanner Beach Formation is composed of fine, well-sorted sand
to silty sand.

2.4 Regional Hydrogeology

In the eastern part of the North Carolina coastal plain, groundwater is obtained from an unconfined
surficial aquifer and the confined Yorktown and Castle Hayne aquifers. The depth to groundwater
typically ranges from three to twelve feet below the surface.

The surficial unconfined aquifer consists of sediments of the Flanner Beach Formation. The surficial
aquifer is underiain by a confining unit of the James City Formation. The Yorktown aquifer underlies this
confining layer at approximately 50-feet below mean sea level (Hamed et al., 1989). A confining layer is
created by the upper clay and sandy silt beds of the Pungo River Formation separates the Yorktown and
underlying Castle Hayne aquifer. The general groundwater flow is in the direction of lower hydraulic
head to discharge areas like the New River and its tributaries or the ocean.
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- BTEX by EPA Method 8020.

- Polychlorinated Biphenyls by EPA Method 8080.

- Total Petroleum Hydrocarbons by modified EPA Method 418.1.

- Metals using the toxicity characteristic leaching procedure (TCLP) by EPA Methods 6010
and 7470.

- Extractable Organic Halides by EPA Method 9020.

- Percentage Moisture by EPA CLP Method.

On June 7, 1993, the soils were disposed of accordingly, in compliance with contract, state, federal and
local regulations. The drums were transported with a waste manifest to a remediation facility located in
Fayetteville, North Carolina for treatment and disposal. Prior to transport, a completed material

characterization form and copy of the composite soil sample analytical results was provided to the

tion contractor for acceptance of the soils. A copy of the application for the treatment of

v Qi s

ry
+
petroleum-contaminated soil and non-hazardous waste manifest is presented in Appendix E.

Within the treatment facility, the soils are emptied from the drums upon a thick low-permeability soil floor
in a large, enclosed building. An inoculum of known hydrocarbon-digesting microbes is added to the
material and the pH is adjusted to approximately 7 to 8. A bulking agent such as chicken manure may
be added and the materials are agitated. Following a period of approximately 30 days of
biodegradation, one composite soil sample is collected from each 50 tons of treated material to assess
the treatment conducted and insure proper clean-up levels are achieved. Once cleanup levels are
attained, the material is then used for road base, asphalt mixes, fill material, and other appropriate uses.
Upon completion of remediation, a certificate, with complete analytical data will be forwarded to the

generator to remove this portion of responsibility.

During monitoring well development and groundwater sample collection, purge water was stored in one
55-gallon drum on site. The purge water was treated using a portable carbon adsorption unit and
discharged on site.

4.5 Technical Summary

Groundwater Technology Government Services, Inc. has completed a three well site check at Building
903 located at the Marine Corps Base, Camp Lejeune, North Carolina. The site check was designed to
comply with NAVFAC contractual requirements.
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Three soil borings/monitoring wells were drilled and installed at the site on April 8, 1993. Sails in the
area are characterized as fine-grained sand and silt. Analytical results indicate that adsorbed-phase
hydrocarbon concentrations in all of the soil samples collected from the soil borings are less than the
laboratory’s reported method detection limits.

Based on liquid-level measurements, the depth to groundwater ranges between approximately 3 and 5
feet. Liquid-phase hydrocarbons were not measured or observed in monitoring wells 903-1 through 903-
3 during the Aprit 9, 1993 well gauging event. The hydraulic gradient across the site on April 9, 1993,
was 0.023 feet per foot towards the north. Groundwater samples were collected from the monitoring
wells and analyzed for purgeable aromatic hydrocarbons by modified EPA Method 602. Dissolved-phase
hydrocarbon concentrations in ail of the groundwater samples collected were less than the laboratory’s
reported method detection limit. ‘
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2.0 BACKGROUND -

2.1 Site Description

The site is located in the central region of the Marine Corps Base, Camp Lejeune, North Carolina
(Figure 1). The area south of Building 1115 formerly contained seven underground storage tanks
(USTs). According to past documentation, all seven USTs (1100-1 through 1100-7) were used to
contain regular gasoline as part of the PX service station in this area. Construction drawings
provided to GS! indicated that the tanks were used to store diesel fuel. According to the
construction drawings provided, six of the seven reported tanks could be located approximately on
the site map (Figure 2). Tanks 1100-1 through 1100-3 were installed in the 1940s and deactivated
in 1951. Tanks 1100-4 through 1100-7 were installed in 1951. The deactivation date of these
four tanks is unavailable. All USTs were of single-wall steel construction without cathodic or
corrosion protection. One three-inch diameter steel gravity product pipeline was installed from
Tank 1100-1 northeast along West Road and southeast along Ash Street, as shown on Figure 2.
According to the site check request form completed by the point-of-contact (POC) at the base, all

seven USTs and the three-inch diameter product line were excavated and removed.
2.2 Land and Water Use

Building 1115 is located approximately 1,500 feet south-of the Beaverdam Creek. The area
immediately adjacent Building 1115 is comprised of buildings that house maintenance and qther
support facilities for the base. The site is situated in an area dominated by relatively fiat
topography. The nearest body of surface water is Beaverdam Creek. Potable water for the base is
supplied by wellis located approximately 2,000 feet towards the west-northwest that tap the Castle
Hayne Aquifer.

2.3 Regional Geology

The coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay

deposits of Miocene to Holocene age. These deposits and formations of Lower Cretaceous age,
which overlie bedrock of Pre-Cretaceous age, thicken and dip eastward with thicknesses ranging
from 1,500 feet in the west to 6,000 feet in the east. The geologic units in the area are divided

into six formations: the Castle Hayne Formation of the Eocene series; the River Bend Formation of
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the Oligocene Series; the Pungo River of the Miocene Series; the Yorktown Formation of the
Pliocene series; and the James City and Flanner Beach Formations of the Pleistocene series.

The Castie Hayne Formation is composed of limestones and maris. The Castle Hayne Formation is
overlain by the River Bend Formation. The Pungo River Formation is composed of interbedded
phosphatic sands silts and clays, diatomaceous clays, phosphatic and nonphosphatic limestones
and silty claystones {Hoffman and Ward, 1989). The Yorktown Formation is defined as a medium-
to-coarse-grained, poorly sorted, shelly sand (Blackwelder and Ward, 1980). In the Cémp Lejeune
area, the Yorktown Formation is characterized by fine to medium-grain quartz sand (Harned et al.,
1989). The basal unit consists of contiguous clays. The James City Formation unconformably
overlies the Yorktown Formation. The James City Formation consists primarily of unconsolidated
calcareous sandy clays and argillaceous sands (Hoffman and Ward, 1989). The Flanner Beach
Formation, which immediately underlies the site, overlies the James City Formation. The Flanner

Beach Formation is composed of fine, well-sorted sand to silty sand.
2.4 Regional Hydrogeology

In the eastern part of the North Carolina coastal plain, groundwater is obtained from an unconfined
surficial aquifer and the confined Yorktown and Castle Hayne aquifers. The depth to groundwater

typically ranges from three to twelve feet below the surface.

The surficial unconfined aquifer consists of sediments of the Flanner Beach Formation. The surficial
aquifer is underlain by a confining unit of the James City Formation. The Yorktown aquifer
underlies this confining layer at approximately 50-feet below mean sea level (Harned et al., 1989).
A confining lavyer is created by the upper clay and sandy silt beds of the Pungo River Formation
separates the Yorktown and underlying Castle Hayne aquifer. The general groundwater flow is in
the direction of lower hydraulic head to discharge areas like the New River and its tributaries or the

ocean.
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4.5 Technical Summary -

Groundwater Technology Government Services, Inc. has completed a five well, plus five additional
well site check at Building 1115 located at the Marine Corps Base, Camp Lejeune, North Carolina.

The site check was designed to comply with NAVFAC contractual requirements.

Ten soil borings/monitoring wells were drilled and installed at the site on July 14, 15 and 16, 1993.
Soils in the area are characterized as fine-grained sand and silt. Analytical results indicate that
adso'rbed-phase hydrocarbon concentrations were detected in the soil samples collected from the
monitoring wells GT-2, GT-3, GT-4, GT-5, and GT-10.

Based on liquid-level measurements, the depth to groundwater ranges between approximately 5 and
7 feet. Liquid-phase hydrocarbons thicknesses of 7.65, 0.17 and 10.18 feet were measured in
monitoring wells GT-3, GT-4, and GT-10, respectively, during the June 16, 1993 well gauging
event. The hydraulic gradient across the site on June 16, 1993, was 0.050 feet per foot towards
the north. Groundwater samples were collected from the monitoring wells and analyzed for
purgeable aromatic hydrocarbons by modified EPA Method 602 and purgeabie halocarbons by EPA
Method 601. Dissolved-phase hydrocarbon concentrations in all of the groundwater samples
collected were detected in all of the samples collected from the monitoring wells and are greater

than State Water Quality Standards established by the NCDEHNR.
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site Description

site is located in the southern region of the Marine Corps Base, Camp Lejeune, North Carolina

Jra1). The site map (Figure 2) illustrates the location of the installed wells near the access manway

« 4-47-3 and the pump islands. Building 47 serves as a maintenance facility for amphibious

cles at the base. There are five USTs located at the site. Underground storage tank A-47-3 is a
00-gallon capacity tank and consists of single-wall steel construction. According to past documents,
asel fuel leak was discovered in a product line leading from UST-A-47-3 during a hydrostatic test on

1 30, 1992. According to a memo from the Commanding General, Marine Corps Base to the

imander Atlantic Division Naval Facilities Engineering Command (LANTDIV NAVFACENGCOM),

ng repair activities to the UST and ancillary equipment, the manhole cover to the UST and fuel _
enser return line were damaged. The damage was not reported and sllowed water to enter the UST T
g rain storms displacing approximately 1,000 gallons of diesel fuel. The release was discoveréd on
ust 17, 1992. The UST system has been repaired and returned to service. No soil and water

ples were collected during repair activities.
Land and Water Use

e is located approximately 200 feet north of Courthouse Bay. The area immediately adjacent

J..y A47 is comprised of buildings that house maintenance facilities for. the base and woodlands.
site is situated in an area dominated by relatively flat topography. The nearest body of surface

or is located apprdximately 200 feet towards the southeast. Potable water for the base is supplied by

s located approximately 2,500 feet towards the east that tap the Castle Hayne aquifer.
Regional Geology

coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
fiocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
rock of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the Camp

:une area (Harned et al., 1989). The geologic units in the area are divided into six formations: the
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copy of the composite soil sample analytical results will be provided to the remediation contractor

cceptance of the soils.

i .e treatment facility, the soils are emptied from the drums upon a thick low-permeability soil floor
large, enclosed building. An inoculum of known hydrocarbon-digesting microbes is added to the
rrial and the pH is adjusted to approximately 7 to 8. A bulking agent such as chicken manure may
dded and the materials are agitated. Following a period of approximately 30 days of

egradation, one composite soil sample is coliected from each 50 tons of treated material to assess
reatment conducted and insure proper clean-up levels are achieved. Once cleanup levels are

ned, the material is then used for road base, asphalt mixes, fill material, and other appropriate uses.
n completion of remediation, a certificate, with complete analytical data will be forwarded to the

arator to remove this portion of responsibility.
disposal of the soil cuttings is currently pending.

ing monitoring well development and groundwater sample collection, purge water was stored in three
jallon drums on site. The purge water was treated using a portable carbon adsorption unit and

:b~~ed on site.

Technical Summary

undwater Technology Government Services, Inc. has completed a five well plus two additional well
check at UST-47-3 located at Building A-47, Camp Lejeune Marine Corps Base, North Carolina. The

check was designed to comply with NAVFAC contractual requirements.

ren soil borings/monitoring wells were drilled and installed at the site on March 16 and 17, 1993.

{s in the area are characterized as fine-grained sand and silt. Analytical results indicate that
sorbed-phase hydrocarbon concentrations in the gasoline, mineral spirits, diesel and fuel oil range of
TPH spectrum in all of the soil samples collected from the soil borings are less than the laboratory's
orted method detection limits. All of the soil samples collected from the soil borings contained TPH-

lubricating oil. Concentrations of TPH-as-lubricating oil ranged from 410 ppm to 3,000 ppm.
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'/3-1 through A47/3-7 during the March 17, 1993, well gauging event. Groundwater samples were

ected from the monitoring wells and analyzed for aromatic purgeable hydrocarbons by modified EPA

hod 602. Dissolved-phase hydrocarbon concentrations in all of the groundwater samples collected
s than the laboratory’'s reported method detection limit with the exception of samples collected

n monitoring wells A47/3-3, A47/3-5 and A47/3-6. Dissolved-phase benzene concentrations in

ples collected from monitoring wells A47/3-5 and A47/3-6 were greater than the State Water Quality

ndards.
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te Description

ite is located in the central region of the Marine Corps Air Station, New River, North Carolina

¢  The site map (Figure 2) illustrates the location of the installed wells near Building AS-114.
ny AS-114 serves as a vehicle maintenance facility for base equipment. According to past

nents, one steel 550-gallon capacity underground storage tank (UST) used to store waste oil

ant to the building was excavated and removed on July 15, 1992. GSI could not identify any
1ation documenting the age or condition of the UST when removed. According to the Closure

1 prepared for the site by Environmental and Regulatory Consultants, Inc. on September 15, 1993,
amples screened with a flame ionization detector (FID) indicated that 60.0 parts per million (ppm)
atic petroleum hyrocarbons were detected in the headspace of soil samples collected from the

T of the excavation. A composite soil sample was subsequently collected from the bottom of the
ation and was analyzed for the presence of totai petroieum hydrocarbons (TPH) as fuel by U.S.
>nmental Protection Agency (EPA) Method 3550 and TPH as oil and grease by EPA Method 9071.
tical results from the Tank Removal Report indicated that the sample contained 320 ppm TPH as

il. The TPH concentration as oil and grease concentration was below the 10 ppm quantitation limit.
and and Water Use -

ng AS-114 is located approximately 2,000 feet north of the Marine Corps Air Station. The area
diately adjacent Building AS-114 is comprised of buildings that house equipment maintenance and
support facilities for the base. The site is situated in an area dominated by relatively flat

jraphy. The nearest body of surface water is the New River located approximately 4,100 feet

ds the east. Potable water for the base is supplied by wells located approximately 2,100 feet

ds the west that tap the Castle Hayne Aquifer.

egional Geology

:0astal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
ocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
xck of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the Camp

ne area (Harned et al., 1989). The geologic units in the area are divided into six formations: the
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:ated at the Marine Corps Air Station, New River, North Carolina. The site check was designed to comply with
WFAC contractual requirements.

ree soil borings/monitoring wells were drilled and installed at the site on March 11, 1993. Soils in the area are
a._..terized as fine-grained sand and silt. Analytical results indicate that adsorbed-phase hydrocarbon
ncentrations in all of the soil samples collected from the soil borings are less than the laboratory’s reported

thod detection limits with the exception of 450 ppm TPH-as-lubricating oil in the sample collected at 3.5to 5
t below the surface in monitoring well AS114-3.

sed on liquid level measurements, the depth to groundwater ranges between approximately four and five feet.
3 groundwater flow direction across the site is towards the north-northwest and the hydraulic gradient is 0.008
t per foot. Liquid-phase hydrocarbons were not measured or observed in monitoring wells AS114-1 through
114-3 during the March 12, 1993 weli gauging event. Groundwater samples were collected from the

nitoring wells and analyzed for aromatic purgeable hydrocarbons by EPA Method 602. Dissolved-phase

irocarbon concentrations in all of the groundwater samples collected were less than the laboratory’s reported
thod detection limit.
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te is located in the central region of the Marine Corps Air Station, New River, NC (Figure 1). The

ap (Figure 2) illustrates the location of the installed wells near Building AS-118. Building AS-118

:  an equipment facility at the base. According to past documents, one steel 550-gallon capacity
giuund storage tank (UST) used to store waste oil adjacent to the building was excavated and

/ed on August 18, 1992. GS! could not identify any information documenting the age or condition
UST when removed. According to the Closure Report prepared for the site by Environmental and
atory Consultants, Inc. on September 29, 1992, no soil samples were collected during excavation

sies. A water sample was collected from the water infiltrating into the excavation and was analyzed
e presence of aromatic volatile organic compounds by U.S. Environmental Protection Agency

) Method 602. Analytical results indicated that the sample contained 16.4 parts per billion (ppb)

1e, 16.4 ppb ethylbenzene, and 764 ppb xylenes. The benzene concentration was below the

titation limit. The sample was also anaiyzed for the bases, neutrals and acids extractables.

tical results indicate that all of the compounds analyzed were below the quantitation limit with the

ntion of 2-methyl naphthalene, which was detected at a concentration of 20.4 ppb.

.and and Water Use

4S-118 is located approximately 2,000 feet north of the Marine Corps air field. The area
adiately adjacent Building AS-118 is comprised of buildings that house maintenance and other
yort facilities for the base. The site is situated in an area dominated by relatively flat topography.
nearest body of surface water is the New River located approximately 5,900 feet towards the east.

ble water for the base is supplied by wells located approximately 6,500 feet towards the west-

nwest that tap the Castle Hayne Aquifer.

Regional Geology

coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
fiocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
rock of Precambrian age, thicken and dip eastward with thicknesses ranging from 1,500 feet in the

1 to 6,000 feet in the east. The geologic units in the area are divided into six formations: the Castle
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ils will be disposed of accordingly, in compliance with contract, state, federal and local regulations.
ie drums will be transported with a waste manifest to a remediation facility located in Fayetteville,
>rth Carolina for treatment and disposal. Prior to transport, a completed material characterization form

w Jpy of the composite soil sample analytical results will be provided to the remediation contractor

r acceptance of the soils.

‘ithin the treatment facility, the soils are emptied from the drums upon a thick low-permeability soil floor
a large, enclosed building. An inoculum of known hydrocarbon-digesting microbes is added to the
aterial and the pH is adjusted to approximately 7 to 8. A bulking agent such as chicken manure may
e added and the materials are agitated. Following a period of approximately 30 days of

iodegradation, one composite soil sample is collected from each 50 tons of treated material to assess
1e treatment conducted and insure proper clean-up levels are achieved. Once cleanup levels are
ttained, the material is then used for road base, asphalt mixes, fill material,-and other appropriate uses.

ipon completion of remediation, a certificate, with complete analytical data will-be forwarded to the

:enerator to remove this portion of responsibility.

>n May 21, 1993, three drums of soil cuttings were removed from the site-and transported to the

e—~~diation facility for recycling.

during monitoring well development and groundwater sample collection, purge water was stored in three

55-galion drums on site. The purge water was treated using a portable carbon adsorption unit and

Jischarged on site.

4.5 Technical Summary

Groundwater Technology Government Services, Inc. has completed a three well site check at Building

AS-118 located at the Marine Corps Air Station, New River, North Carolina. The site check was designed

to comply with NAVFAC contractual requirements.
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10d detection limits.
ad on liquid-level measurements, the depth to groundwater ranges between approximately 9.5 and 11 feet.

i ~hase hydrocarbons were not measured or observed in monitoring wells AS118-1 through AS1 18-3 durihg
Mo.ch 11, 1993 well gauging event. The hydraulic gradient across the site on March 11, 1993, was 0.034

per foot towards the south. Groundwater samples were collected from the monitoring wells and analyzed
surgeable aromatic hydrocarbons by EPA Method 602. Dissolved-phase hydrocarbon concentrations in qll.of

groundwater samples collected were less than the laboratory's reported method detection limit.
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site is located in the central region of the Marine Corps Air Station, New River, North Carolina

re 1). The site map (Figure 2) illustrates the location of the installed wells on the north side of

ru...g to past documents, six 4,000 gallon capacity underground storage tanks (UST) used to store
line on the north side of the building were excavated and removed on July 28, 1992. GSI could not
ify any information documenting the age or condition of the USTs when removed. According to the
Jre Report prepared for the site by Environmental and Regulatory Consultants, Inc. on September
992, no soil samples were collected during excavation activities. A water sample was collected

the water infiltrating into the excavation and analyzed ior the presence cf tonzong, weluene,
benzene, xylenes and methyl tertiary butyl ether (MTBE) by U.S. Environmental Protection Agency
) Method 602. Analytical results from the Closure Report indicated that the water sample contained

) e 1,990 nnh ethylbenzene 4 320 nnh xviene nd 7 390 nnbh MTBE
pb etnyibenzene, 4,320 pph Xyle a /7,320 ppb MIBt,

c
(>4 LTV AV ey L L] Wyrciics Qs

na
Q@

toluene concentration was below the 125 ppb quantitation limit. Following the removal of the USTs,

»xcavated soils were returned to the excavation.

-and and Water Use

¥~ AS-410 is located approximately 2,000 feet north of the Marine Corps air field. The area
eaiately adjacent Building AS-410 is comprised of buildings that house maintenance and support
ties for the base. The site is situated in an area dominated by relatively flat topography. The

est body of surface water is the New River located approximately 2 miles towards the east. Potable
r for the base is supplied by wells located approximately 3,000 feet towards the west-northwest that

‘he Castle Hayne aquifer.

Regional Geology

coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
liocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
-ock of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the Camp

une area (Harned et al., 1989). The geologic units in the area are divided into six formations: the
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irged on site.

achnical Summary

1a..ater Technology Government Services, Inc. has completed a three well site check on the north
f Building AS-410 located at the Marine Corps Air Station, New River, North Carolina.. The site
: was designed to comply with NAVFAC contractual requirements.

soil borings/monitoring wells were drilled and installed at the site on March 11 and 12, 1993.
in the area are characterized as silty and clayey fine-grained sand. Analytical results indicate that
‘bed-phase hydrocarbon concentrations in all of the soil samples collected from the soil borings are

han the laboratory’s reported method detection limits.

1 on liquid-level measurements, the depth to groundwater is at approximately 9 feet. The

'dwater flow direction across the site is towards the north and the hydraulic gradient is 0.006 feet
ot. Liqmd-phase hydrocarbons were not measured or observed in monitoring wells AS410N-1

gh AS410N-3 during the March 15, 1993 well gauging event. Groundwater samples were collected
the monitoring wells and analyzed for aromatic purgeable hydrocarbons by EPA Method 602.

I ‘-phase hydrocarbon concentrations were detected in all of the groundwater samples collected.
ene and ethylbenzene concentrations in all of the groundwater samples collected are greater than
tate water quality standards established by the NCDEHR. The toluene and xylenes concentrations
» groundwater sample collected from monitoring well AS410N-2 are greater than the state water

'y standards.
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; located in the central region of the Marine Corps Air Station, New River, North Carolina
e site map (Figure 2) illustrates the location of the installed wells on the south side of

\S-410. Building 410 serves as a service station for the Marine Corps Commissary at the base.
] to past documents, one steel 550-gallon capacity heating oil underground storage tank (UST)
285-gallon capacity waste oil UST were excavated and removed on July 30, 1992. GSI could

fy any information documenting the ays or condition of the USTs when removed. According to
re Report prepared by Environmental and Regulatory Consuitants, Inc. on September 29, 1992,
e, no soil samples were collected during UST-removal activities from the waste oil excavation
tory analysis. A soil sample was collected from the bottom of the heating oil excavation and
with a flame ionization detector (FID). The FID indicated the presence of aromatic petroleum

K ok.\
ie

(D

yons in concentrations greater than 1,000 parts per million (ppm) in the headspac
A soil sample was subsequently collected from the west end of the bottom of the heating oll
wation and was analyzed for the presence of total petroleum hydrocarbons (TPH)-as-fuel oil by
10d 3550 and TPH-as-gasoline by EPA Method 5030. Analytical results from the Closure Report
that the sample contained 6,900 ppm TPH-as-fuel oil and 1,200 ppm TPH-as-gasoline.

Water Use

AS-410 is located approximately 2,0C0 feet north of the Marine Corps air field. The area

ely adjacent Building AS-410 is comprised of buildings that house maintenance and other
acilities for the base. The site is situated in an area dominated by relatively flat topography.
est body of surface water is the New River located approximately one mile towards the east of
Potable water for the base is supplied by wells located approximately 3,000 feet towards the

1t of the site that tap the Castle Hayne aquifer.
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will be disposed of accordingly, in compliance with contract, state, federal and local regulations.
irums will be transported with a waste manifest to a remediation facility located in Fayetteville,
olina for treatment and disposal. Prior to transport, a completed material characterization form

sopy of the composite soil sample analytical results will be provided to the remediation contractor

sceptance of the soils.

1 the treatment facility, the soils are emptied from the drums upon a thick low-permeability soil floor

arge, enclosed building. An inoculum of known hydrocarbon-digesting microbes is added to the

rial and the pH is adjusted to approximately 7 to 8. A bulking agent such as chicken manure may

ided and the materials are agitated. Following a period of approximately 30 days of

:gradation, one composite soil sample is collected from each 50 tons of treated material to assess
eatment conducted and insure proper clean-up levels are achieved. Once cleanup levels are

ed, the material is then used for road base, asphalt mixes, fill material, and other appropriate uses.
completion of remediation, a certificate, with complete analytical data will be forwarded to the

-ator to remove this portion of responsibility.

ay 7, 1993, the drums of sail cuttingé were removed from the site and transported to the

»n facility for recycling. ‘A copy of the application for treatment of petroleum contaminated soil

ion-hazardous waste manifest is presented in Appendix E.

g monitoring well development and groundwater sample collection, purge water was stored in three
llon drums on site. The purge water was treated using a portable carbon adsorption unit and

arged on site.
echnical Summary

rdwater Technology Government Services, Inc. has completed a three well site check on the south
»f Building AS-410 located at the Marine Corps Air Station, New River, North Carolina. The site

: was designed to comply with NAVFAC contractual requirements.
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Lo

sentrations in all of the soil samples collected from the soil borings are less than the laboratory’s reported

10d detection limits.

<

¢ n liquid-evel measurements, the depth to groundwater ranges between approximately 8.5 and 9 feet.
hydraulic gradient across thé site is 0.005 feet per foot towards the south. Liquid-phase hydrocarbons were
measured or observed in monitoring wells AS410S-1 through AS410S-3 during the March 15, 1993, well
ging event. Groundwater samples were collected from the monitoring wells and analyzed for aromatic
jeable hydrocarbons by EPA Method 602. Dissalved-phase hydrocarbon concentrations in all of the

indwater samples collected were less than the laboratory's reported method detection limit.
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ite is located in the central region of the Marine Corps Air Station, New River, North Carolina

re 1). The site map (Figure 2) illustrates the location of the installed wells near Building AS-522.

~" 110 past documents, one steel 300-gallon capacity underground storage tank (UST) used to
waste oil adjacent to the building was excavated and removed on October 13, 1992. GSI could
lentify any information documenting the age or condition of the UST when removed. According to
losure Report prepared by Environmental Regulatory Consultants, Inc., on October 29, 1993, for
te, soil samples were collected from the bottom of the excavation and screened with a flame

ition detector (FID). Volatile organic vapor concentrations in the soil samples screened in the head
: of the sampie with a FID ranged from 0 parts per million (ppm) to 22.0 ppm. Two soil samples
collected from the bottom of the excavation and analyzed for the presence of oil and grease by

>d 9071. Analytical results indicate that the soil sample collected at two feet below the north end of
ST contained 140 ppm waste oil and 34 ppm in the soil sample collected at the sample depth at
>uth end of the UST.

and and Water Use

ng AS-522 is located approximately 4,600 feet towards the west of the New River at the Marine
field. The area immediately adjacent to Building AS-522 is comprised of buildings that house
enance and other support facilities for the air field. The site is situated in an area dominated by
rely flat topography. The nearest body of surface water is the New River located approximately
feet east. Potable water for the base is supplied by wells located approximately one mile towards

Jrthwest that tap the Castle Hayne aquifer.
egional Geology

oastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
>cene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
ck of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the Camp

ne area (Harned et al., 1989). The geologic units in the area are divided into six formations: the

3 Hayne Formation of the Eocene Series; the River Bend Formation of the Oligocene Series; the
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522 located at the Marine Corps Air Station, New River, North Carolina. The site check was designed

somply with NAVFAC contractual requirements.

¢ Jil borings/monitoring wells were drilled and installed at the site on March 18 and 19, 1993.
Is in the area are characterized as silty and clayey fine-grained sand. Analytical results indicate that
sorbed-phase hydrocarbon concentrations in all of the soil samples collected from the soil borings are

5 than the laboratory's reported method detection limits.

sed on liquid-level measurements, the depth to groundwater is at approximately four feet. The

fraulic gradient across the site on March 19, 1993 was 0.187 feet per foot towards the southwest.
uid-phase hydrocarbons were not measured or observed in monitoring wells AS522-1 through

522-3 during the March 19, 1993, well gauging event. Groundwater samples were collected from the
nitoring wells and analyzed for aromatic purgeable hydrocarbons by modified EPA Method 602.
ssolved-phase hydrocarbon concentrations in all of the groundwater samples collected were less than
- laboratory’s reported method detection limit, with the exception of the duplicate sample collected

m monitoring well AS522-3. Benzene, toluene, ethyibenzene, and xylenes concentrations in the

yundwater samples are less than the state water quality standards established by the NCDEHNR.
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1 Site Description

ie site Is located in the central region of the Marine Corps Alr Station (MCAS), New River, North

1» “ma (Figure 1). The site map (Figure 2) illustrates the location of the Building AS-804, the
pruximate location of the underground storage tank (UST), and the location of the installed wells.
lilding AS-804 formerly served as a photographic development facility. According to documents
ovided to GSI by LANTDIV, one steel 1,000-gallon capacity UST was excavated and removed on

igust 25, 1992. This UST is believed to-have been used as a storage and dispensing vessel for fuel oil.
oundwater Technology GSI could not identify any information documenting the age or condition of the
3T when removed. A new 1,000-gallon capacity aboveground storage tank was installed to replace the
moved UST. According to the Closure Report prepared.for the site by Environmental Regulatory
nsultants, inc. (ERC) dated September 15, 1992, no soil samples were collected for laboratory

alysis at the time the UST was removed. According to the ERC report, a water sample collected from
3 excavation was not submitted for analysis due to the presence of liquid-phase hydrocarbons on th?

rface of the sample.
2 Land and Water Use

" g AS-804 is located approximately 150 feet west of the New River at the MCAS air field.. The area
mediately adjacent Building AS-804 is comprised of buildings that house support facilities for the air
id. The site is situated in an area dominated by relatively flat topography. The nearest body of -

rface water is the New River located 150 feet towards the east. Potable water for the base is supplied
-a well that taps the Castle Hayne aquifer located approximately 1.7 miles towards the northwest of

s location.
3 Regional Geology

e coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
Miocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
drock of Precambrian age, thicken and dip eastward with a thickness of 1,600 feet in the MCAS area - -
amed et al., 1989). The geologic units in the area are divided into six formations: the Castle Hayne

yrmation of the Eocene Series; the River Bend Formation of the Oligocene Series; the
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LI

iwater Technology GS| has compieled a tnree weu sile CiHecK 10l DUNGING Ad-bu4 1uCaled at e
Corps Alr Station, New River, North Carolina. The site check was designed to comply with

C contractual requirements.

5. oorings/monitoring wells were drilled and installed at the site on March 22, 1993. Soils in the

e characterized as slit and fine-grained sand from the surface to 2 feet deep. A clay layer

s from 2 feet to a depth of 9 feet. Underlying the clay is a water bearing fine-grained sand and
walytical results indicate that adsorbed-phase hydrocarbon concentrations in all of the soil samples“
ad from the soil borings are less than the laboratory's reported method detection limits, with the ’

on of 19 ppm TPH-as dicsel in the sample collected at 3.5 to § feet in monitoring well AS804-3.

on liquid-level measurements, the depth to groundWater is at approximately 9 feet. The hydraulic
1t across the site on March 23, 1993 was 0.066 feet per foot towards the southeast. Liquid-phase
arbons were not measured or observed in monitoring wells AS804-1 through AS804-3 during the
23, 1993, well gauging event. Groundwater samples were collected from the monitoring wells and
xd for aromatic purgeable hydrocarbons by modified EPA Method 602. Dissolved-phase

arbon concentrations in all of the groundwater samples collected wére less than the laboratory's

:d method detection limit, with the exception of 0.5 ppb toluene in the sample collected from

7~ well AS804-2 and 1.1 ppb ethylbenzene in monitoring well AS804-3. Benzene, toluene,
1cne, and xylenes concentrations in the groundwater samples are less than the State Water
Standards established by the NCDEHNR. |
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ite Descrintion
te Description

site is located in the central region of the Marine Corps Air Station, New River, North Carolina

J- *). The site map (Figure 2) illustrates the location of the installed wells near Building AS-822.
Iy AS-822 serves as a communications facility at the base. According to past documents, one

| 5650-gallon capacity underground storage tank (UST) used to store waste oil adjacent to the

ling was excavated and removed on August 25, 1992. GSI could not identify any information
Imenting the age or condition of the UST when removed. According to the Closure Report prepared
‘nvironmental Regulatory Consultahts, Inc., on September 17, 1992, for the site, no soil samples

» collected for laboratory analysis during excavation activities. Soil samples collected from the

om of the excavation which were screened with a flame ionization detector (FID) did not indicate the
ence of aromatic petroleum hydrocarbons. A water sample was collected from the water infiltrating
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ence of liquid-phase hydrocarbons on the surface of the sample.
-and and Water Use

ling AS-822 is located approximately 1,100 feet west of the New River on the edge of the Marine
»  -field. The area immediately adjacent to Building AS-822 is comprised of buildings that house
yort facilities for the Base. The site is situated in an area dominated by relatively flat topography.
nearest body of surface water is the New River located approximately 1,100 feet towards the east.
ble water for the base is supplied by wells located approximately two miles towards the northwest

tap the Castle Hayne aquifer.
Iegional Geology

coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
iocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
‘ock of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the Camp

une area (Harned et al., 1989). The geologic units in the area are divided into six formations: the

le Hayne Formation of the Eocene Series; the River Bend Formation of the Oligocene Series;- the
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Cativae o

Extractabie Organic Halides by EPA Methoa Su2u, ana
Percentage Moisture by EPA CLP Method.

1~ disposed of accordingly, in compliance with contract, state, federal and local regulations.
urus were transported with a waste manifest to a remediation facility located in Fayetteville, North
1a for treatment and disposal. Prior to transport, a completed material characterization form and

>f the composite soil sample analytical results were provided to the remediation contractor for

tance of the soils.

. the treatment facility, the soils are emptied from the drums upon a thick low-permeability soil fioor
irge, enclosed building. An inoculum of known hydrocarbon-digesting microbes is added to the

ial and the pH is adjusted to approximately 7 to 8. A bulking agent such as chicken manure may
ded and the materials are agitated. Following a period of approximately 30 days of biodegra-

1, one composite soil sample is collected from each 50 tons of treated material to assess the

nent conducted and insure proper clean-up levels are achieved. Once cleanup levels are attained,
1aterial is then used for road base, asphalt mixes, fill material, and other appropriate uses. Upon

sletion of remediation, a certificate, with complete analytical data will be forwarded to the generator

move this portion of responsibility.

Aay 7, 1993, three drums of soil cuttings were removed from the site and transported to the
idiation facility for recycling. A copy of the application for treatment of petroleum contaminated

; and non-hazardous waste manifest are presented in Appendix E.

ng monitoring well development and groundwater sample collection, purge water was stored in three

jallon drums on site. The purge water was treated using a portable carbon adsorption unit and
sharged on site.
Technical Summary

yundwater Technology Government Services, Inc. has completed a three well site check at Building
-822 located at the Marine Corps Air Station, New River, North Carolina. The site check was designed

comply with NAVFAC contractual requirements.
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Lo
irbon concentrations in all of the soil samples collected from the soil borings are iess han e
iry's reported method detection limits in the gasoline, mineral spirits, kerosene, fuel oil No. 6 and
ng oil range of the TPH spectrum. Concentrations of TPH-as-diesel in the soil samples were 250 ppm in

i~ - well AS822-1, 5,100 ppm in monitoring well AS822-2, and 61 ppm in monitoring well AS822-3.

n liquid-level measurements, the depth to groundwater is at approximately 2 to 3 feet. Liquid-phase
irbons were not measured or observed in monitoring wells AS822-1 through AS822-3 during the March
3 well gauging event. The groundwater flow direction across the site is towards the north and the

ic gradient is 0.043 feet per foot. Groundwater samples were collected from the monitoring wells and
d for aromatic purgeable hydrocarbons by modified EPA Method 602. Dissolved-phase hydrocarbon
trations were detected in all of the groundwater samples collected. Benzene and ethylbenzene

trations in all of the groundwater samples are greater than the state water quality standards.
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ite Description

ite is located in the central region of the Marine Corps Air Station (MCAS), New River,

1 ©.rolina (Figure 1). The site map (Figure 2) illustrates the location of Building AS-843 and the
o.. Jf the installed monitoring wells. Building AS-843 serves as the airfield operations building at
ase. According to documents provided to GSI by LANTDIV, one steel 550-gallon capacity
rground storage tank (UST) and one steel 285-gallon capacity UST, used to store diesel fuel, were
/ated and removed on September 1, 1992. There was no information available documenting the
r condition of the USTs when removed. According to the Closure Report prepared for the site, a
ample was'collected but not sent for laboratory analysis during excavation activities. The soil

le was not submitted to the analytical laboratory because of the presence of liquid-phase
)carbons on the surface of the sample. Additionally, the soil sample collected from the bottom of
xcavation was not screened with a flame-ionization ueiector (FID) because of the presence of these

-phase hydrocarbons.
and and Water Use

ng AS-843 is located approximately 1,100 feet west of the New River on the edge of the air field.
r- immediately adjacent Building AS-843 is comprised of buildings that house support facilities for
ase. The site is situated in an area dominated by relatively flat topography. The nearest body of
e water is the New River. Potable water for the Base is supplied by wells located approximately

iles towards the northwest that tap the Castle Hayne aquifer.
egional Geology

:oastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
scene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
xck of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the MCAS area
ed et al., 1989). The geologic units in the area are divided into six formations: the Castle Hayne
ation of the Eocene Series; the River Bend Formation of the Oligocene Series; the Belgrade, Pungo
and Eastover Formations of the Miocene Series; the Yorktown Formation of the Pliocene Series;
indifferentiated units of the Quaternary Series. The Castle Hayne Formation is composed of

:ones and maris. The Castle Hayne Formation is overlain by the River Bend Formation.
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> Corps Air Station, New River, North Carolina. The site check was designed to comply with

AC contractual requirements.

aorings/monitoring wells were drilled and installed at the site on June 24 and 25, 1993. Soils
area are characterized as silty and clayey fine-grained sand. Analytical results indicate that
>ed-phase hydrocarbon concentrations in all of the soil samples collected from the soil borings are
1an the laboratory’s reported method detection limits in the gasoline, diesel mineral spirits,
:ne, fuel oil No. 6,.and lubricating oil range of the TPH spectrum. The concentration of TPH by

lethod 418.1 in the composite soil sample collected for the purpose of soil disposal was 1,900

on liquid-level measurements, the‘depth to groundwater is at approximately 6 to 9 feet. Liquid-
hydrocarbons were not measured or observed in monitoring wells AS843-1 through AS843-3

the July 20, 1993 well. gauging event. The hydraulic gmd%ent across the site is 0.016 feet per foot
is the northeast. Groundwater samples were-collected fro?n the monitoring wells and-analyzed for
tic purgeable hydrocarbons by modified EPA Method.602 ;and base/neutral, acid semi-volatile
»unds by EPA Method 625. Dissolved-phase BTEX concer;trations in all of the groundwater

2= ~ollected were less than the State Water Quality Standards established by the North Carolina
a.. .t of Environment, Health and Natural Resources (NCDEHNR). The sample coliected from
ing well AS843-3 contained 16 parts per billion (ppb) naphthalene. The duplicate

2 collected from monitoring well AS843-3 contained 17 ppb naphthalene and 280 ppb

sthylhexyl) phethalate. The laboratory report indicates that the analyte bis(2-ethylhexyl)phethalate
wund in the blank as well as the sample. This indicates possible/probable blank contamination.

ate Water Quality Standards for these analytes are the practical quantitation limits.
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site is located on the east side of the Marine Corps Air Station (MCAS), New River, North Carolina
re 1). The site map (Figure 2) illustrates the location of the Building AS-849, the approximate

{ the underground storage tank (UST), and the location of the installed wells. Building AS-849
'S as a nuclear, biological and chemical warfare training facility at the base. According to
ments provided, one steel 550-gallon capacity UST used to store diesel fuel was excavated and
wved on August 24, 1992. Groundwater Technology Government Services, Inc. could not identify
nformation documenting the age or condition of the UST when removed. According to the Closure
it prepared for the site by Environmental Regulatory Consultants, Inc. (ERC) dated September 15,
, no soil samples were collected for laboratory analysis during excavation activities. A water sample
subsequently collected from the water infiltrating into the excavation. According to the ERC report,
sample was not submitted for analysis because of the presence of liquid-phase hydrocarbons on the -

.ce of the sample.
-and and Water Use

ling AS-849 is located approximately 150 feet west of the New River. The area immediately adjacent
fine AS-849 is comprised of grassy fields and buildings that house support facilities for the base.

. Is situated in an area dominated by relatively flat topography. The nearest body of surface

r is the New River located 150 feet towards the east. Potable water for the base is supplied by a

that taps the Castle Hayne aquifer located approximately 1.7 miles towards the northwest of this

tion.

Regional Geology

coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
tiocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
rock of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the MCAS area
med et al., 1989). The geologic units in the area are divided into six formations: the Castle Hayne
mation of the Eocene Series; the River Bend Formation of the Oligocene Series; the '
jrade, Pungo River, and Eastover Formations of the Miocene Series; the Yorktown Formation of the
cene Series; and undifferentiated units of the Quaternary Series. The Castle Hayne Formation is

- ed limestones and marls. The Castle Hayne Formation is overlain by the River Bend Formation.

; mmf
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i Percentage Moisture by EPA CLP Method.

nere disposed of accordingly, in compliance with contract, state, federal and local regulations.
- were transported with a waste manifest to a remediation facility located in Fayettevilie, North
na for treatment and disposal. Prior to transport, a completed material characterization form and
of the composite soil sample analyﬁcal results was provided to the remediation contractor for

tance of the soils.

the treatment facility, the soils are emptied from the drums onto a thick low-permeability soil floor
a large, enclosed building. An Inoculum of known hydrocarbon-digesting microbes is added to
aterial and the pH is adjusted to approximately 7 to 8. A bulking agent such as chicken manure

¢ added and the materials are agitated. Following a period of approximately 30 days of

jradation, one composite soin sample is coliected from each 50 tons of treated matenai 10 assess
:atment conducted and insure proper clean-up levels are achieved. Once cleanup levels are

xd, the material is then used by the Cumberiand County for road base, asphalt mix, fill material,
ther appropriate uses. Upon completion of remediation, a-certificate, with complete analytical data

» forwarded to the generator to remove this portion of responsibility.

', 1993, three 55-gallon drums of soil cuttings were removed from the site and transported to
:atment facility for recycling. A copy of the application for treatment of petroleum-contaminated
d non-hazardous waste manifest is presented in Appendix E.

] monitoring well development and groundwater sample collection, purge water was stored in
lon drums on site. The purge water was treated using a portable carbon adsorption unit and

irged on site.
achnical Summary

idwater Technology Government Services, Inc. has completed a three well site check at Building
9 located at the Marine Corps Air Station, New River, North Carolina. The site check was designed
nply with NAVFAC contractual requirements.
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the laboratory's reported method detection limits.

1 liquid-level measurements, the depth to groundwater ranges between approximately 3.5 and 4
» hdraulic gradient across the site is 0.062 feet per foot towards the northeast. Liquid-phase

L s were not measured or observed in monitoring wells AS849-1 through AS849-3 during the
,, 1993, well gauging event. Groundwater samples were collected from the monitoring wells and
for aromatic purgeable hydrocarbons by modified EPA Method 602. Dissolved-phase

bon concentrations in all of the groundwater samples collected were less than the laboratory's
method detection limit.
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located in the central region of the Marine Corps Air Station, New River, North Carolina

2 site map (Figure 2) lllustrates the location of the Building AS-3000, and the location of
a wells. According to past documents, one steel 5§50-gallon capacity underground storage

used to store diesel fuel was excavated and removed from the site on October 13, 1992.

ter Technology Government Services could not identify any information documenting the age
n of the UST when removed. According to the Tank Removal Report prepared for the site by
:ntal and Regulatory Consultangs, Inc. on October 29, 1992, soil samples were collected from
1 of the excavation and screened with a flame ionization detector (FID). Volatile organic vapor
sions in the soil samples screened with a FID ranged from 0 parts per million (ppm) to 37.0
) soil samples were subsequently collected from the bottom of the excavation and analyzed for

DLt Ao Aiaaal by, 11 CQ
rin-asd>-Juicotl vy U.o.

| 20 Y) ~

ice of total petroleum hydrocarbons (TPH)-as-gasoline and T
:ntal Protection Agency (EPA) Methods 5030 and 3550, reépectively. Analytical results from
%emovél Report indicate that the soil sample collected at 2-feet below the north end of the UST
285 ppm TPH-as-gasoline and 3..400 ppm TPH-as-diesel. :Adsorbed-phase hydrocarbon

tions in the soil sample collected at the same depth at the south end of the UST were below

tory's 10.0 ppm detection limit.
and Water Use

S-3000 is located approximately 3,500 feet west of the New River at the air field. The area

1y adjacent Building AS-3000 is comprised of aircraft taxiways and grassy fields. The site is

1 an area dominated by relatively flat topography. The nearest body of surface water is the
. Potable water for the base is supplied by wells located approximately 2 miles to the

that tap the Castle Hayne aquifer.

nal Geology

al plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
e to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
f Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the Camp

rea (Harned et al., 1989). The geologic units in the area are divided into six formations: the

“ormation of the Eocene Series; the River Bend Formation of the Oligocene Series; the
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b

and 7470;
- Extractable Organic Halides-by EPA Method 9020; and |
- Percentage Moisture by EPA CLP Method. |

- Metals using the toxicity characteristic leaching proceaure (1LLr) DY CrA Melnoas ouiu r

n. uisposed of accordingly, in compliance with contract, state, federal and local regulations. On ‘
1993, the drums were transported with a waste manifest to a remediation facility located in -

sille, North Carolina for treatment and disposal. A copy of the application for the treatment of |

im-contaminated soil and waste manifest are presented in Appendix E. Prior to transpott, a

ed material characterization form and copy of the composite soil sample analytical results was

1 to the remediation contractor for acceptance of the sails.

1e treatment facility, the soils are emptied frcm the drums upon a thick low-permeability soil floor
1e, enclosed building. An inoculum of known hydrocarbon-digesting microbes is added to the
and the pH is adjusted to approximately 7 to 8. A bulking agent such as chicken manure may
:d and the materials are agitated. Following a period of approximately 30 days of
adation, one composite soil sample is collected from each 50 tons of treated material to assess
tment conducted and ensure proper clean-up levels are achieved and cleanup levels are
. Once cleanup levels are attained, the material is then used for road base, asphalt mixes, fill

1 other appropriate uses. Upon completion of remediation, a certificate, with complete

ar wata will be forwarded to the generator to remove this portion of responsibility.

Tnonitoring well development and groundwater sample collection, purge water was stored in three
n drums on site. The purge water will be treated using a portable carbon adsorption unit and

Jed on site. Final disposal of the water is pending.
‘hnical Summary

water Technology GS! has completed a three well site check for Building AS-3000 located at the : _.
Corps Air Station, New River, North Carolina. The site check was designed to comply with

> contractual requirements.
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orbed-phase hydrocarbon concentrations in ail of the soil sampies coliectea rom tne sou Dorings are

than the laboratory’s reported method detection limits.

e~ ~n liquiddevel measurements, the depth to groundwater is at approximately two feet. The
re...«C gradient across the site on March 23, 1993, was 0.014 feet per foot towards the east.
lid-phase hydrocarbons were not measured or observed in monitoring wells AS3000-1 through
000-3 during the March 23, 1993 well gauging event. Groundwater samples were collected from the
iitoring wells and analyzed for aromatic purgeable hydrocarbons by modified EPA Method 602.
;olved-phase hydrocarbon concentrations were less than the laboratory’s reported method detection
in all of the groundwater samples collected. Benzene, toluene, ethylbenzene and xylenes
centrations in the groundwater samples are less than the State Water Quality Standards established
he NCDEHNR.
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: site is located in the central region of the New River Marine Corps Air Station (Figure 1). The site

p (Figure 2) illustrates the location of the Building AS-3504, -and the location of the insfalled wells.

¢ 2l 2,000-gallon capacity underground storage tank (UST) used to store diesel fuel, located
nediately to the east of Building AS-3504 was excavated and removed on August 19, 1992.

fitionally, during excavation activities at the site, one 550-gallon capacity UST, located at the

theast corner of a tin storage building east of Building AS-3504, two 2,500-gallon capacity USTs,

ited toward the west of Building AS-3504, and a second 550-gallon capacity UST, located to the east

Juilding AS-3538, all used to store diesel fuel, were excavated and removed. GSI could.not identify
information documenting the age or condition of the USTs when removed. This scope of work is to

‘orm a site check only at the 2,000-gallon capacity UST excavation area located to the east of

ording to the Tank Removal Closure Report prepared for the site by Environmental and Regulatory
isultants, Inc. on September 29, 1992, two soil samples wére collected from the excavation located
ediately to the east of Building AS-3504 for laboratory analysis during excavation activities. The
ples were analyzed for the presence of total petroleum hydrocarbons (TPH)-as-diesel and TPH-as-
oline by U.S. Environmental Protection Agency (EPA) Methods 3550 and 5030, respectively.

Iy 4l results from the Tank Removal Closure Report indicate that TPH-as-gasoline concentrations
2 less than the laboratory's reported 10 parts per million (ppm) detection limit. The TPH-as-diesel

centrations were 206 ppm and 32.5 ppm. There is no information on the soil sample locations.

Land and Water Use

Jing AS-3504 is located approximately 3,400 feet west of the New River at the air field. The area
ediately adjacent Building AS-3504 is comprised of buildings that house the support facilities for the
eld and plane taxiways. The site is situated in an area dominated by relatively flat topography. The
‘est body of surface water is the New River. Potable water for the base is supplied by wellé located
-oximately two miles towards the northwest that tap the Castle Hayne aquifer.

3
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/ater Technology GSI has completed a three well site check for Building AS-3504 located at the

‘orps Air Station, New River, North Caralina. The site check was designed to comply with
contractual requirements.

i - rings/monitoring wells were drilled and installed at the site on March 23 and 24, 1993.

he area are characterized as clay and fine-grained sand. Analytical results indicate that

i-phase hydrocarbon concentrations in all of the soil samples collected from the soil borings are
the laboratory's reported method detection limits.

1 liquid-level measurements, the depth to groundwater is at approximately 4 to 5 feet. The
gradient across the site on March 24, 1993, was 0.001 feet per foot towards the 'rsouth-

t. Liquid-phase hydrocarbons were not measured or observed in monitoring wells AS3504-1
A53504-3 during the March 24, 1993 well gauging event. Groundwater samples were collected
monitoring wells and analyzed for aromatic purgeable hycf‘rocarbons by modified EPA Method
solved-phase hydrocarbon concentrations were less than the laboratory’s reported method
limit in all of the groundwater samples collected, with the:exception of the sample collected
itoring well AS3504-1. Benzene, toluene, ethylbenzene and xylenes concentrations in the

ater samples are less than the State Water Quality Standards established by the NCDEHR.
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Description

is located in the central region of the Marine Corps Air Station (MCAS), New River, North

1 “T'qure 1). The site map (Figure 2) illustrates the location of the installed wells near Building

3. .ccording to documents provided, one steel 3,000-gallon capacity gasoline UST and two steel
allon capabity diesel underground storage tanks (USTs) were excavated and removed on August
2. GSI could not identify information documenting the age or condition of the USTs when

d. Three new 4,000-gallon capacity USTs for the storage of gasoline and diesel fuel were
1 in the excavation. According to the Closure Report prepared for the site by Environmental &
tory Consultants, Inc. (ERC) on September 15, 1992, no soil samples were collected for

ory analysis during excavation activities. From the ERC report, soil samples that were collected
e bottom of the excavation and screened with a flame ionization detector (FID) did not indicate
:sence of aromatic petroleum hydrocarbons. A water sample was collected from the water

ing into the excavation. According to the ERC report, the water sample was not submitted for
is because of the presence of liquid-phase hydrocarbons on the surface of the sample.

1

nd and Water Use

» ~ 5-4168 is located approximately 800 feet towards the east of the Southwest Creek on the west

fuie MCAS air field. The area immediately adjacent Building AS-4158 is comprised of buildings

ouse the maintenance and other support facilities for the Base. The site is situated in an area

ated by relatively flat topography. The nearest body of surface water is the New River located
set towards the west. Potable water for the base is supplied by a well field that tap the Castle

2 aquifer located approximately one mile north of this location.

egional Geology

>oastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
ocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
ock of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the MCAS area
1ed et al., 1989). The geologic units in the area are divided into six formations: the Castle Hayne

ation of the Eocene Series; the River Bend Formation of the Oligocene Series; the
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= TECHNOLOGY
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58 located at the Marine Corps Air Station, New River, North Carolina. The site check was

1ed to comply with NAVFAC contractual requirements.

borings/monitoring wells were drilled and installed at the site on March 23, 24 and 29, 1993.
in the area are characterized as silty fine-grained sand. Analytical results indicate that adsorbed-
» hydrocarbon concentrations in all of the soil samples collected from the soil borings are less than
boratory’s reported method detection limits with the exception of 88 ppm TPH-as-diesel detected in
Jil sample collected at 3.5 to 5 feet in monitoring well AS4158-2.

1 on liquid-level measurements, the depth to groundwater is at approximately 4 to 7 feet. The

wilic gradient across the site on March 29, 1933, was 0.037 feet per foot towards the east-northeast.
1-phase hydrocarbons were not measured or observed in monitoring wells AS4158-1 through
58-3.during the March 29, 1993 well gauging event. Groundwater samples were collected from the
toring wells and analyzed for aromatic purgeable hydrocarbons by EPA Method 602. Dissolved-

2 hydrocarbon concentrations were detected in all of the groundwater samples collected. Benzene
entrations in the groundwater samples are greater than the State Water Quality Standards

lished by the NCDEHR. The ethylbenzene concentration in the groundwater sample collected from

taring well AS4158-2 was greater than the State Water Quality Standards.
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sseription N

located in the southern region of the Marine Corps Base, Camp Lejeune, North Carolina

site map (Figure 2) illustrates the location of the inst'alled wells near Building BB-71.
3-71 serves as an equipment storage facility at the base. According to past documents, one
alfon capacity underground storage tank (UST) used to store waste oil adjacent to the
1s excavated and removed in December 1992. GSI could not identify any information
ng the age or condition of the UST when removed. According to the Site Check Request
pleted by the Point-of-Contact for the site on January 14, 1993, one soil sample was collected
avation activities and was analyzed for the presence of oil and grease by soxhlet extraction.

results indicated that the sample contained 1,696 parts per million (ppm) oil and grease.

and Water Use

B-71 is located in the Courthouse Bay area of the Marine Corps Base. The area immediately
3uilding BB-71 is comprised of buildings that house maintenance and other support facilities for .
The site is situated in an area dominated by relatively flat topography. The nearest body of
ater is the New River located approximately 2,000 feet towards the south. Potable water for

Jplied by wells located approximately 1,000 feet towards the west-northwest that tap the

yne aquifer.

»nal Geology

tal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
1e to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie

of Pre-Cretaceous age, thicken and dip eastward with thicknesses ranging from 1,500 feet in the
,000 feet in the east. The geologic units in the area are divided into six formations: the Castle -
srmation of the Eocene series; the River Bend Formation of the Oligocene Series; the Pungo

he Miocene Series; the Yorktown Formation of the Pliocene series; and the James City and
3each Formations of the Pléistoéene series. The Castle Hayne Formation is composed

as and marls. The Castle Hayne Formation is overain by the River Bend Formation. The Pungo

-‘mation is composed of interbedded phosphatic sands silts and clays, diatomaceous clays,
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located at the Marine Corps Base, Camp Lejeune, North Carolina. The site check was designed

1ply with NAVFAC contractual requirements.

yorings/monitoring wells were drilled and installed at the site on April 6, 1993. Soils.in the
-e characterized as fine-grained sand and silt. Analytical results indicate that adsorbed-phase
:arbon concentrations by GC/FID in all of the soil samples collected from the soil borings are less
1e laboratory's reported method detection limits. The soil sample collected at 3.5 to 5 feet below

in monitoring well BB71-2 contained 100 ppm total oil and grease.

on liquid-level measurements, the depth to groundwater ranges between approximately

3 feet. Liquid-phase hydrocarbons were not measured or observed in monitoring wells

i through BB71-3 during the April 7, 1993 well gauging event. The hydraulic gradient across the

1 April 7, 1993, was 0.009 feet per foot towards the southwest. Groundwater samples were -

ed from the monitoring wells and analyzed for purgeable aromatic hydrocarbons by modified EPA
d 602. Dissolved-phase hydrocarbon concentrations in all of the groundwater samples collected

ass than the laboratory's reported method detection limit.
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Qe vescrnpuon

site is located in the southern region of the Marine Corps Base, Camp Lejeune, North Carolina

dre 1), The site map (Figure 2) illustrates the location of the installed wells near Building

1 Building BB-177 serves as a retall fueling station at the base. According to past documents, in
¢ 1993 three steel 6,000-gallon capacity underground storage tanks (USTs) used to store gasoline,
ted adjacent to the building, were excavated and removed. According to a memorandum dated
ruary 23, 1993 from the Resident Officer in Charge of Construction to the Assistant Chief of Staff of
Environmental Management Division, a film of fuel was observed on the surface of residual water

in the excavation after the tanks were removed. Groundwater Technology Government Services,

was not provided any information documenting the age or condition of the USTs when removed.
Land and Water Use

ding BB-177 is located in the Courthouse Bay area of the Marine Corps Base. The area immediately
:cent Building BB-177 is comprised of Marine Corps barracks and other support facilities for the

2. The site is situated in an area dominated by relatively flat topography. The nearest body of

ace water is the New River located approximately 2,000 feet towards the south. Potable water for
b~~2 is supplied by wells located approximately 1,000 feet towards the west-northwest that tap the

tic «1ayne aquifer.
Regional Geology

coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
fiocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
rock of Pre-Cretaceous age, thicken and dip eastward with thicknesses ranging from 1,500 feet in the
1 to 6,000 feet in the east. The geologic units in the area are divided into six formations: the Castle
ne Formation of the Eocene series; the River Bend Formation of the Oligocene Series; the Pungo

:r of the Miocene Series; the Yorktown Formation of the Pliocene series; and the James City and

wner Beach Formations of the Pleistocene series. The Castle Hayne Formation is composed

:stones and marls. The Castle Hayne Formation is overlain by the River Bend Formation. The Pungo

:r Formation is composed of interbedded phosphatic sands silts and clays, diatomaceous clays,
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um-grain quartz sand (Murray and Keoughan, 1989). The basal unit consists of contiguous clays.

James City Formation unconformably overlies the Yorktown Formation. The James City Formation

ists primarily of unconsolidated calcareous sandy clays and argillaceous sands (Hoffman and Ward,
ie Flanner Beach Formation, which immediately underlies the site, overlies the James City

ation. The Flanner Beach Formation is composed of fine, well-sorted sand to silty sand.
tegional Hydrogeology

3 eastern part of the North Carolina coastal plain, groundwater is obtained from an unconfined
sial aquifer and the confined Yorktown and Castie Hayne aquifers. The depth to groundwater

ally ranges from three to twelve feet below the surface.

surficial unconfined aquifer consists of sediments of the Flanner Beach Formation. The surficial

er is undertain by a confining unit of the James City Formation. The Yorktown aquifer underlies this
ning layer at approximately 50-feet below mean sea level (Murray and Keoughan, 1989). A

ning layer is created by the upper clay and sandy silt beds of the Pungo River Formation separates
‘orktown and underlying Castle Hayne aquifer.- The general groundwater flow is in the direction of

- hydraulic head to di'scharge areas like the New River and its tributaries or the ocean. The regional

ater flow direction is typically towards the south.
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1sed on the results of this site check, Groundwater Technology Government Services, Inc. suggests

e following actions be considered at Building BB-177.

. Perform a review of the available documentation to determine if the soil excavated
during the UST removal activities was removed from the site and disposed or used as
backfill in the excavation.

. Perform an environmental site assessment to evaluate the horizontal and vertical
distribution of adsorbed- and dissolved-phase hydrocarbons at the site.
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site is located in the southern region of the Marine Corps Base, Camp Lejeune, North Carolina

re 1). The site map (Figure 2) illustrates the location of the installed wells near Building FC-102.

3 J to past documents, one steel 1,000-gallon capacity. underground storage tank (UST) used to
: waste oil was excavated and removed on June 29, 1992. There is no information documenting the
or condition of the UST when it was removed. According to the Closure Report prepared for the
Jy Environmental Regulatory Consultants, Inc. on September 15, 1992, two soil samples were

cted for laboratory analysis during excavation activities. The samples were analyzed for the

ence of total petroleum hydrocarbons (TPH)-as-fuel oil and TPH-as-oil and grease by U.S.
-onmental Protection Agency (EPA) Method 3550 énd Method 9071, respectively. Analytical resulits
the Closure Report indicate that TPH-as-fuel oil concentrations were less than the laboratory’s 10

; per million (ppm) method detection limit. The soil sample collected from the south end of the
vation contained 374.0 ppm TPH-as-oil and grease. The TPH-as-oil and grease concentration in
;0il sample collected from the north end of the excavation was less than the faboratory’s 10.0 ppm

10d detection limit.
-and and Water Use

| "C-102 is located approximately 6,000 feet east of the New River near the Force Troops
iplex. The area immediately adjacent Building FC-102 is comprised of woodlands. The site is
ted in an area dominated by relatively flat topography. The nearest body of surface water is the
River. Potable water for the base is supplied by wells located approximately three miles towards

orth that tap the Castle Hayne aquifer.

3egional Geology

coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
iocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
'ock of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the Camp

Jne area (Harned et al., 1989). The geologic units in the area are divided into six formations: the
le Hayne Formation of the Eocene Series; the River Bend Formation of the Oligocene Series; the

rade, Pungo River, and Eastover Formations of the Miocene Series; the Yorktown Formation of the
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L
; and clays, diatomaceous clays, phosphatic and nonphosphatic limestones and silty claystones
ffman and Ward, 1989). The Yorktown Formation is defined as a medium- to coarse-grained, poorly
ted, shelly sand (Blackwelder and Ward, 1980). In the Camp Lejeune area, the Yorktown Formation
+ acterized by fine- to medium-grain quartz sand (Murray and Keoughan, 1989). The basal unit
1510(S Of contiguous clays. The James City Formation unconformably overlies the Yorktown

‘mation. The James City Formation consists primarily of unconsolidated calcareous sandy clays and
illaceous sands (Hoffman and Ward, 1982). The undifferentiated units, which immediately underlies

site, are composed of fine, well-sorted sand to silty sand.

Regional Hydrogeology

‘he eastern part of the North Carolina coastal plain, groundwafer is obtained from an unconfined
ficial aquifer and the confined Yorktown and Castle Hayne aquifers. The depth to groundwater

ically ranges from 3 to 12 feet below the surface.

> surficial unconfined aquifer extends to depths ranging from 50 to 100 feet. This unit is not used as
.ource of water on the base. The Castle Hayne aquifer, the principle source of water for the base,
1sists of a series of sand and limestone beds (Harned et al., 1989), is 150 to 350 feet thick and is

- n 50 and 300 feet below the surface. Aquifers below the Castle Hayne consist of a thick sand

i clay sequence and contain saltwater in the Camp Lejeune area. The general groundwater flow is in

» direction of lower hydraulic head to discharge areas like the New River and its tributaries or the

ean.
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:d on the results of this site check, Groundwater i ecnnology Lol suggests Uie 101owiNg aaaiudia aCuvils au

site:

Review the UST removal documentation to determine if the excavated soil was removed
from the site and disposed or used as backfill in the excavation. If the excavated soils
were used as backfill material, the soils that had originally surrounded the UST would
have the greatest potential for containing adsorbed-phase hydrocarbons. It is suggested
that one shallow soil boring be installed within the former UST excavation to evaluate the
soil. Two soil samples should be collected and analyzed for the presence of TPH by
EPA Method 413.1 and lead, barium, arsenic, cadmium, chromium, silver, mercury and
selenium by Standard Method 3030C. This data could be used to determine if any
potentially released hydrocarbon concentrations present are greater than the clean-up
levels established by the NCDEHNR.

Install two additional monitoring wells to the northwest of the site. Collect one soil
sample from each boring during drilling activities and analyze for the presence of
petroleum hydrocarbons by EPA Method 413.1.

Collect groundwater samples from all of the monitoring wells and analyze for the
presence of dissolved-phase hydrocarbons by EPA Method 625. This would confirm

that dissolved-phase hydrocarbon concentrations are less than State Water Quality
Standards.
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Jescription

s located in the southern region of the Marine Corps Base, Camp Lejeune, North Carolina

i The site map (Figure 2) lllustrates the location of the installed wells near Building BB-9.

s o serves as a heating plant. According to past documents, three steel 1,000-gallon capacity
Jnd storage tanks (UST) used to store heating oil ad]ace;}t to the building were excavated and
in-February, 1993. GSI could not identify any informatioﬁ documenting the age or condition of
when removed. According to a memo to NAVFACENGCOM from the Commanding General at
orps Base, Camp Lejeune, dated October 1, 1992, volumetric tests performed on USTs BB-G-1
-2 in 1990 were inconclusive. A volumetric test was never performed on UST BB-9-3.

;e contamination was noted during tank removal activities; however, there is no information

ting the collection of soil or groundwater samples.

and Water Use

3B-9 is located in the Courthouse Bay area of the Marine Corps Base. The area immediately
3uilding BB-9 is comprised of buildings that house military personnel. The site is situated in an
inated by relatively flat topography. The nearest body of surface water is the New River

» ~ximately 1,000 feet towards the south. Potable water for the base is supplied by wells .
yoximately 1,200 feet towards the north-northwest that tap the Castle Hayne Aquifer.

nal Geology

al plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits

e to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie

f Pre-Cretaceous age, thicken and dip eastward with thicknesses ranging from 1,500 feet in the
300 feet in the east. The geologic units in the area are divided into six formations: the Castle
‘mation of the Eocene series; the River Bend Formation of the Oligocene Series; the Pungo

e Miocene Series; the Yorktown Formation of the Pliocene series; and the James City and
sach Formations of the Pleistocene series.

7@ GROUNDWATER
] TecHNOLOGY




N.C. ;@,

SOURCE: U.S.G.S. TOPOGRAPHIC QUADRANGLE
NEW RIVER INLET, N.C.
7.5 MINUTE SERIES
34077 —-£3-TF-024
1988

SCALE 1:24,000

0 2,000 4. 000
m
SCALE FEET
DESIGNED: )
YUNDWATER BH SITE LOCATION
OLOGY DETAILED:
CLIENT: DRAWING DATE:
e B, PJC LANTDIV NAVFACENGCOM 3/25/93
VA, 23320 CHECKED:  [TocaTION: FIGURE:
B BUILDING BB-9 1
MARINE CORPS BASE, CAMP LEJUENE, N.C.




CONCRETE
TANK PAD

BRICK
BUILDING

BUILDING

\\
\/\
FORMER LOCATION

OF USTs

0
=
sSCA

SOURCE: BOBBI

OUe) Gre¢

D00 Te

REY. NO.: ORAg"

CLIENT:
LANTD!

LOCATION: 8
MARINE CORPS

DESIGNED;  [DET
BH f




at the Marine Corps base, vatip nejouic, cxwes <o o -

NAVFAC contractual requirements.

n""”ﬂ*"s/monitoring wells were drilled and installed at the site on April 7, 1993. Soils in the
Taw.clized as fine-grained sand and silt. Analytical results indicate that total oil and grease,
al and TPH-as-lubricating oil were detected in all of the soil samples collected from the soil

juid4evel measurements, the depth to groundwater.ranges between approximately 4 and 7
-phase hydrocarbons were not measured or observed in monitoring wells BB9-1 through

g the April 8, 1993 well gauging event. The hydraulic gradient across the site on April 8,
.142 feet per foot towards the south. Groundwater samples were collected from the

wells and analyzed for purgeable aromatic hydrocarbons by modified EPA Method 602.
hase hydrocarbon concentrations in all of the groundwater samples collected from

wells BB9-1 and BB9-2 were less than the {aboratory’'s reported method detection limit. The
ncentration in the groundwater sample collected from monitoring well BB9-3 was greater

ate Water Quality Standards. ;
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te Description

te is located in the central region of the Marine Corps Base, Camp Lejeune, North Carolina (Figure
e map (Figure 2) illustrates the location of the installed wells near Building BB-51. Building
s..ves as an instruction building at the Marine Corps Engineering School at the Base. According
t documents, two steel 300-gallon capacity underground storage tanks (UST) used to store waste
ir the building were excavated and removed on August 18, 1992. GSI could not identify any
ation documenting the age or condition of the UST when removed. According to the Site Check
st form prepared by the point of contact at the Base on January 14, 1993, two soil samples were
ted during excavation activities. The soil samples were analyzed for the presence of oil and grease
soxhlet extraction method. Analyticai results indicated that the samples contained 3,366 parts per

i (ppm) and 1,096 ppm oil and grease.
ind and Water Use

1g BB-51 is located within the Courthouse Bay area of the Marine Corps Base. The area

fiately adjacent Building BB-51 is comprised of bﬁildings that house instructional facilities at the
The site is situated in an area dominated by relatively flat topography. The nearest body of

¢ ter is the New River located approximately 3,000 feet towards the south. Potable water for
ise 1s supplied by wells located approximately 1,000 feet towards the west-northwest that tap the

: Hayne aquifer.
agional Geology

oastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
cene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
ck of Precambrian age, thicken and dip eastward with thicknesses ranging from 1,500 feet in the
0 6,000 feet in the east. The geologic units in the area are divided into six formations: the Castle
> Formation of the Eocene series; the River Bend Formation of the Oligocene Series; the Pungo
of the Miocene Series; the Yorktown Formation of the Pliocene series; and the James City and

or Beach Formations of the Pleistocene series. The Castle Hayne Formation is composed
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e 9, 1993, the soils were disposed of accordingly, in compliance with contract, state, federal and
rgulations. The drums were transported with a waste manifest to a remediation facility located in
; , North Carolina for treatment and disposal. Prior to transport, a completed material

terization form and copy of the composite soil sample analytical results was provided to the

.ation contractor for acceptance of the soils.

the treatment facility, the soils are emptied from the drums upon a thick low-permeability soil floor
-ge, enclosed building. An inoculum of known hydrocarbon-digesting microbes is added to the

al and the pH is adjusted to approximately 7 to 8. A bulking agent such as chicken manure may
led and the materials are agitated. Following a period of approximately 30 days of

jradation, one composite soil sample is collected from each 50 tons of treated material to assess
:atment conducted and insure proper clean-up levels are achieved. Once cleanup levels are

id, the material is then used for road base, asphalt mixes, fill material, and other appropriate uses.
completion of remediation, a certificate, with complete analytical data will be forwarded to the

ator to remove this portion of responsibility.

1 monitoring well development and groundwater sample collection, purge water was stored in one

Il Jrum onsite. The purge water was treated using a portable carbon adsorption unit and

irged on site.

achnical Summary

dwater Technology Government Services, Inc. has completed a three well site check at Building
i located at the Marine Corps Base, Camp Lejeune, North Carolina. The site check was designed

mply with NAVFAC contractual requirements.
: soil borings/monitoring wells were drilled and installed at the site on April 7, 1993. Soils in the

are characterized as fine-grained sand and siit. Analytical results indicate that adsorbed-phase

Jcarbon concentrations by GC-FID in all of the soil samples collected from the soil borings are less
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| on liquid-level measurements, the depth to groundwater ranges between approximately 9 and 11
Liquid-phase hydrocarbons were not measured or observed in monitoring wells BB51-1 through

2 “iring the April 9, 1993 well gauging event. The hydraulic gradient across the site on April 9,
w... 0.071 feet per foot towards the southeast. . Groundwater samples were collected from the
oring wells and analyzed for purgeable aromatic hydrocarbons by modified EPA Method 602.
wved-phase hydrocarbon concentrations in all of the groundwater samples collected were less than

boratory’s reported method detection limit with the exception of 0.5 ppb toluene in monitoring well
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cription
cated at Marine Corps Base, Camp Lejeune, North Carolina (Figure 1). The srte map
i “es the location of the Building FC-120, and the location of the installed wells.

past documents, one steel 1,000-gallon capacity underground storage tank (UST) used to
»il adjacent to the building was excavated and removed on September 7, 1992.

Technology GSI could'not Identify any information documenting the age or condition of the
moved. According to the Tank Removal Report prepared for the site by Environmental and
‘onsultants, Inc. on September 28, 1992, two soil samples were collected for laboratory
1g excavation activities. The samples were analyzed for the presence of total recoverable
e by Method 9071. Analytical results from the Tank Removal Report indicate that the total
;e concentrations were 3,220 parts per million (ppm) ‘and 13,600 ppm. There is no

{ocumenting the soil sample locations.
4 Water Use

120 is located approximately 5,500 feet east of the New River near the Force Troops

1e area immediately adjacent Building FC-120 is comprised of woodlands. The site is

- 1 dominated by relatively flat topography. The nearest body of surface water is the
Sotable water for the base is supplied by wells located approximately three miles towards
t tap the Castle Hayne aquifer.

| Geology

olain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
o Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
‘recambrian age, thicken and dip eastward with a thickness of 1,500 feet in the Camp

. (Harned et al., 1989). The geologic units in the area are divided into six formations: the
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; Metals using the toxicity charactersuc ieacning proceaure (iuLr) Dy CrA veuiuas ouiu aild
: =--T470; 0 -

- Extractable Organic Halides by EPA Method 600-4-84-008; and

-~ Percentage Moisture by EPA CLP Method.

!

-, 1993, the drums of soll cuttings were removed from the site and transported to the remediation

r treatment. Soils were disposed of accordingly, in compliance with contract, state, federal and local
ins. A copy of the application for treatment of petroleum-contaminated soil and waste manifest are

ad in Appendix E. The drums were transported with a waste manifest to a remediation facility located in
rille, North Carolina for treatment and disposal. Prior to transport, a completed material characterization
d copy of the composite soil sample analytical results was provided to the remediation contractor for

nce of the soils.

e treatment facility, the soils are emptied from the drums upon a thick low-permeability soil floor in a

1closed building. An inoculum of known hydrocarbon-digesting microbes is added to the material and
{

s adjusted to approximately 7 to 8. A bulking agent such as chicken manure may be added and the

s are agitated. Following a period of approximately 30 déys of biodegradation, one composite soil
) levels are achieved. Once cleanup levels are attained, the material is then used for road base, asphalt
il - aterial, and other appropriate uses. Upon completion of remediation, a certificate with compiete

a1 uata will be forwarded to the generator to remove this portion of responsibility.

monitoring well development and groundwater sample collection, purge water was stored in 55-gallon

n site. The purge water was treated using a portable carbon adsorption unit and discharged on site.
hnical Summary
water Technology GSI has completed a three well site check for Building FC-120 located at Marine Corps

amp Lejeune, North Carolina. The site check was designed to comply with NAVFAC contractual

nents.
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mples collected from the soil borings are less than the laboratory's reported method detection

/' easurements, the depth to groundwater is at approximately 16 feet. The hydraulic

2 ...e on March 25, 1993, was 0.002 feet per foot towards the west. Liquid-phase

3 not measured or observed in monitoring wells FG120-1 through FC120-3 during the

i1l gauging event. Groundwater samples were collected from the monitoring wells and

itic purgeable hydrocarbons by modified EPA Method 602. Dissolved-phase hydrocarbon

‘e less than the laboratory’s reported method detection limit in all of the groundwater samples
3, toluene, ethylbenzene and xylenes concentrations in all of the groundwater samples are
Water Quality Standards established by the NCDEHR.
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te Description

ite is located in the southern region of the Marine Corps Base, Camp Lejeune, North Carolina

U The site map (Figure 2) illustrates the location of the installed wells near Building FC-201.
'ding to past documents, one steel 1,000-gallon capacity underground storage tank (UST) used to
waste oil was excavated and removed on July 1, 1993. Groundwater Technology GS! could not
fy any information documenting the age or condition of the UST when removed. According to the
re Report prepared for the site by Environmental and Regulatory Consultants, Inc. on September
392, two soil samples were collected for laboratory analysis during excavation activities. The

les were analyzed for the presence of total petroleum hydrocarbons (TPH)-as-fuel oil and TPH-as-
d grease by Method 9071. Analytical results from the Closure Report indicate that the soil sample
sted at 7 feet below grade from the north end of the excavation contained 1,800 ppm TPH-as-oil
jrease. The soil sample collected at the same depth from the south end of the excavation

ined 25,000 ppm TPH-as-oil and grease. The soil samples collected from the excavation, which
screened using a flame-ionization detector (FID), indicated the presence of aromatic petroleum

carbon concentrations ranging from 60 parts per million (ppm) to 200 ppm.

and and Water Use

ing FC-201 is located approximately 4,700 feet east of the New River The area immediately

:ent Building FC-201 is comprised of buildings for base support facilities. The site is situated in an
dominated by relatively flat topography. The nearest body of surface water is the New River.

Sle water for the base is supplied by welis located approximately three miles towards the north that

1e Castle Hayne aquifer.

legional Geology '

coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
iocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
ock of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the Camp

ine area (Harned et al., 1989). The geologic units in the area are divided into six formations: the

le Hayne Formation of the Eocene Series; the River Bend Formation of the Oligocene Series; the
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b
al and the pH is adjusted to approxXimately 7 10 8. A Duihiily QYSiit suuii Go Liiieis tasin o i
jed and the materials are agitated. Following a period of approximately 30 days of
jradation, one composite soil sample is collected from each 50 tons of treated material to assess
v - 2nt conducted and ensure proper cleanup levels are achieved. Once cleanup levels are

3, «1@ material is then used for road base, asphalt mixes, fill material; and other appropriate uses.

completion of remediation, a certificate with complete analytical data will be forwarded to the

ator.

ay 20, 1993, the drums of soil cuttings were removed from the site and transported to the
jiation facility for treatment. Copies of the application for treatment of petroleum-contaminated soil

/aste manifest are presented in Appendix E.

g monitoring well development and groundwater sample collection, purge water was stored in two

llon drums on site. The purge water was treated using a portable carbon adsorption unit and

arged on site.

‘echnical Summary

r  1ter Technology GSI has completed a three well site check for the east side of Building- FC-201

ea at the Marine Corps Base, Camp Lejeune, North Carolina. The site check was designed to

oly with NAVFAC contractual requirements.

e soil borings/monitoring wells were drilled and installed at the site on March 25 and 30, 1993.

; in the area are characterized as fine-grained sand. Analytical resuits indicate that the soil sample
icted at 3.5 to 5 feet below grade from monitoring well FC201E-1 contained 51 ppm TPH-as-
cating oil. The soil sample collected at 3.5 to 5 feet from monitoring well FC201E-3 contained 370
1 TPH-as-diesel. Total oil and grease concentrations ranged from less than 39 ppm in the soil

ple collected from monitoring well FC201E-2 to 4,800 ppm in monitoring well FC201E-1.

ed on liquid-level measurements, the depth to groundwater is at approximately 4 to 5 feet. The
raulic gradient across the site on March 30, 1993, was 0.006 feet per foot towards the northwest.

lid-phase hydrocarbons were not measured or observed in the monitoring wells during the March 30,
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tions were less than the laboratory’s reported method detection mit in the grouiuwais,
sllected from monitoring well FC201E-1 and FC201E-3. Benzene, toluene, ethylbenzene, and

oncentrations in the groundwater samples collected from all the monitoring wells are less than

\

 Quality Standards established by the NCDEHNR.
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e is located In the southern region of the Marine Corps Base, Camp Lejeune, North Carolina

; The site map (Figure 2) illustrates the location of the installed wells near Building FC-201.
ling to past documents, one steel 550-gallon capacity underground storage tank (UST) used to
vaste oil was excavated and removed on July 1, 1993. Groundwater Technology GSI could not

/ any information documenting the age of condition of thq UST when removed. According to the
e Report prepared for the site by Environmental and Regulatory Consultants, Inc. on September
32, two soil samples were collected for laboratory analysis during excavation activities. The

:s were analyzed for the presence of total petroleum hydrocarbons (TPH)-as-oil and grease by

1 8071. Analytical results from the Closure Report indicate that TPH-as-oil and grease

"trations were 760 parts per million (ppm) in the soil sample collected at 2 feet below the north

the excavation and 390 ppm in the sample collected from the same depth at the south end.

nd and Water Use

1g FC-201 is located approximately 4,700 feet east of the New River The area immediately

:nt Building FC-201 is comprised of buildings that house support facilities for the Base. The site is
an area dominated by relatively flat topography. The nearest body of surface water is the

liver. Potable water for the base is supplied by wells located approximately three miles towards

irth that tap the Castle Hayne aquifer.

:gional Geology

dastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
'cene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
ck of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the Camp

1e area (Harned et al., 1989). The geologic units in the area are divided into six formations: the
 Hayne Formation of the Eocene Series; the River Bend Formation of the Oligocene Seriés; the

ide, Pungo River, and Eastover Formations of the Miocene Series; the Yorktown Formation of the
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b

- Metals using tne 10XICily characiensuc ieaciiuly piruceuuic AWl J Y e S v iree e e

7470;
- Extractable Organic Halides by EPA Method 600-4-84-008; and

- Percentage Moisture by EPA CLP Method.

1. _isposed of accordingly in compliance with contract, state, federal and local regulations. The drums
insported with a waste manifest to a remediation facility located in Fayetteville, North Carolina for

nt and disposal. Prior to transport, a completed material characterization form (Appendix E) and copy of
posite soil sample analytical results was provided to the remediation contractor for acceptance of the

he treatment facility, the soils are emptied from the drums upon a thick low-permeability soil fioor in a
nclosed building. An inoculum of known hydrocarbon-digesting microbes is added to the matenal and
is adjusted to approximately 7 to 8. A bulking agent such as chicken manure may be added and the

Is are agitated. Following a period of approximately 30 days of biodegradation, one composite soil

is collected from each 50 tons of treated material to assess the treatment conducted and ensure proper
)y levels are achieved. Once cleanup levels are attained, the material is then used for road base, asphalt
fill material, and other appropriate uses. Upon completion of remediation, a certificate with complete

:al data, will be forwarded to the generator to remove this portion of responsibility.

/ v, 1993, the drums of soil cuttings were removed from the site and transported to the remediation

for treatment. Copies of the application for treatment of petroleum-contaminated soil and waste manifest

sented in Appendix E.

monitoring well development and groundwater sample collection, purge water was stored in two 55-
drums on site. The purge water was treated using a portable carbon adsorption unit and discharged on

chnical Summary

iwater Technology GSI has completéd a three well site check for the east side of Building FC-201 located
Marine Corps Base, Camp Lejeune, North Carolina. The site check was designed to comply with NAVFAC

ctual requirements.
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entrations in all of the soil samples coliectea Irom e SOI VUIIHYS Qi 1823 LAl LIS 1GUIGUL ) © 1 Spriie s
od detection limits with the exception of 220 ppm total oil and grease at 3.5 to 5 feet in monitoring well

11W-2 and 53 ppm total oil and grease at 3.5 to 5 feet in monitoring well FC201W-1.

a .1 liquid-level measurements, the depth to groundwater is at approximately 6 to 8 feet. The hydraulic
ient across the site on April 1, 1993, was 0.003 feet per foot towards the south. Liquid-phase hydrocarbons
. not measured or observed in the monitoring wells during the April 1, 1993 well gauging event.

indwater samples were collected from the monitoring wells and analyzed for aromatic purgeable

ocarbons by modified EPA Method 602. Dissolved-phase hydrocarbon concentrations were less than the
ratory’s reported method detection limit in the groundwater sample collected from monitoring well FC201W-1
FC201W-3. Benzene, toluene, ethylbenzene, and xylenes concentrations in the groundwater samples

:cted from all of the monitoring wells are less than the State Water Quality Standards established by the

JEHNR.
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is located in the central region of the Marine Corps Base, Camp Lejeune, North Carolina

1). The site map (Figure 2) illustrates the location of the instailed wells near the streets where
+' 20 was located. Building H-30 was used as a Naval Hospital and has been demolished.

ny 0 past documents, two steel 560-gallon capacity underground storage tanks (USTs) used to

:ating oil adjacent to the building were excavated and removed in July 1992. GSI was not

4 any additional information documenting the condition of the USTs when removed. According

site Check Request Form completed for the site by the Point of Contact (POC) on December 9,

oil samples were collected during excavation activities and were analyzed for the presence of

troleum hydrocarbons (TPH)-as-gasoline and TPH by EPA Methods 5030/8015 and 3550/8015,

ively. Analytical results provided by the POC indicated that TPH-as-gasoline concentrations in
samples ranged from less than the laboratory’s 6.0 parts per million (ppm) reported method

an limit in a soil sample collected ai tiie product lines tc 800 ppm in the soil sample collected

1e southwest corner of the excavation. The soil sample depths were not documented.

nd and Water Use

1g H-30 is located near the Marine Division Headquarters at Hadnot Point. The area immediately

v ilding H-30 is comprised of buildings that house personnel for the base. The site is situated
area dominated by relatively flat topography. The nearest body of surface water is the New River
d approximately 50 feet towards the north. Potable water for the base is supplied by welis located

ximately 3 miles towards the northeast that tap the Castle Hayne aquifer.

egional Geology

-oastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
acene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
xck of Pre-Cretaceous age, thicken and dip eastward with thicknesses ranging from 1,500 feet in the
to 6,000 feet in the east. The geologic units in the area are divided into six formations: the Castle

e Formation of the Eocene Series; the River Bend Formation of the Oligocene Series; the Pungo

of the Miocene Series; the Yorktown Formation of the
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: Corps Base, Camp Lejeune, North Carolina. The site check was designed to comply with
sontractual requirements.

~ ‘'ngs/monitoring wells were drilled and installed at the site on April 8, 1993. Soils in the
haracterized as fine-grained sand, silt and clay. A clay layer that may act as a confining layer
intered in all of the monitoring wells. Drilling activities were terminated at 10 feet below grade
the possible migration of petroleum hydrocarbons below this clay interval. Analytical results
at adsorbed-phase hydrocarbon concentrations in all of the soil samples collected from the

s are less than the laboratory's reported method detection limits.

liquid-level measurements, the depth to groundwater ranges between approximately 2 and 6
d-phase hydrocarbons were not measured or observed in monitoring wells H30-1 through

ng the April 9, 1993 well gauging event. The hydraulic gradient across the site on April 9,
0.014 feet per foot towards the northeast. Groundwater samples were collected from the
wells and analyzed for purgeable aromatic hydrocarbons by modified EPA Method 602.
ohase hydrocarbon concentrations in all of the groundwater samples collected were less than
ory’s reported method detection limit with the exception of monitoring well H30-1. The

nd ethylbenzene concentrations in the water sample collected from monitoring well H30-1
.an the State Water Quality Standards.
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Site Description

2 site is located on the north side of Marine Corps Base, Camp Lejeune, North Carolina (Figure 1).
map (Figure 2) illustrates the location of the Building LCH-4022, and the location of the installed
Is. According to past documents, one steel 1,000-gallon capacity underground storage tank (UST)
xd to store fuel oil was excavated and removed on June 28, 1992. GSI could not identify any
yrmation documenting the age or condition of the UST when removed. According to the Tank
noval Report prepared for the site by Environmental and Regulatory Consultants, Inc.-on
dtember 17, 1992, two soil samples were collected for laboratory analysis during excavation activities.
:» samples were analyzed for the presence of total petroleum hydrocarbons (TPH)-as-diesel and
1-as-gasoline by U.S. Environmental Protection Agency (EPA) Methods 3550 and 5030, respectively.
ilytical results from the Tank Removal Report indicate that the soil sample collected at 2 feet below
north end of the UST contained 599 parts per million (ppm) TPH-as-gasoline and 4,300 ppm TPH-as-
sel. The soil sample collected at the same depth from the south end of the excavation contained 699
n TPH-as-gasoline and 14,900 ppm TPH-as-diesel.

Land and Water Use

| , LCH-4022 is located approximately 2,500 feet south of Mott Creek. The area immediately
acent Building LCH-4022 is comprised of buildings that house the Base personnel. The site is
ated in an area dominated by relatively flat topography. The nearest body of surface water is Mott
<k to the north. Potable water for the base is supplied by wells located approximately 1.5 miles
-ards the west that tap the Castle Hayne aquifer.

Regional Geology

- coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
Aiocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
:rock of Pre-Cretaceous age, thicken and dip eastward with a thickness of 1,500 feet in the Camp

sune area (Harned et al., 1989). The geologic units in the area are divided into six formations: the
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S
idwater Technology Government Services, Inc. has completed a three well site cneck 1or buuaing
1022 located at Marine Corps Base, Camp Lejeune, North Carolina. The site check was designed

nply with NAVFAC contractual requirements.

soil borings/monitoring wells were drilled and installed at the site on March 26, 1993. Soils in the
wre characterized as clayey fine-grained sand. Analytical results indicate that adsorbed-phase
carbon co'ncfentréiions in the soil samples collected from monitoring well LCH4022-2 was less than
boratory’s répo'fted method detection limits. The soil samples collected from monitoring wells
022-1 and LCH4022-3 contains 1,100 ppm and 4,900 ppm TPH-as-diesel, respectively.

1 on liquid-level measurements, the depth to groundwater is at approximately 3 feet. The hydraulic
ant across the site on March 29, 1993, was 0.040 feet per foot towards the southeast. Liquid-phase
)carbons were detected in monitoring well LCH4022-1 during the March 29, 1993 well gauging

. On June 16, 1993 Lfiquid-phase hydrocarbons were detected in monitoring wells LCH4022-2 and
022-3. Groundwater samples were collected from all of the monitoring wells and analyzed for

atic ;ﬁ;&ﬁ?’“’@‘&ﬁéﬁﬁ&'ﬁs wby} modified EPA Method 602. Dissolved-phase hydrocarbon
entrations were greater than the laboratory’s reported method detection limit in all of the

wdwater samples é&llected. Benzene and ethylbenzene concentrations in the groundwater samples
( r than the State Water Quality Standards established by the North Carolina Department of

onment, Health and Natural Resources (NCDEHNR).
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2.0 BACKGROUND )

2.1 Site Description

The site is located on the north side of Marine Corps Base, Camp Lejeune, North Carolina (Figure 1).
The site map (Figure 2) lllustrates Building STT39-A and the location of the installed wells. According to
past documents, one steel 1,000-gallon capacity underground storage tank (UST) used to store fuel oil
adjacent to the building was excavated and removed on June 8, 1992. GSI could not identify any
information documenting the age or condition of the UST when recovered. According to the Tank

Removal Report prepared for the site by Environmental and Regulatory Consuitants, Inc. on October 5,

were analyzed for the presence of total petroleum hydrocarbons (TPH)-as-fuel oil and TPH-as-gasoline
by U.S. Environmental Protection Agency (EPA) Methods 3550 and 5030, respectively. Analytical results
indicate that the TPH-as-gasoline concentration in all of the samples collected was less than the
laporatory’s 10 parts per million {ppm) method detection limit. The TPH concentration as fuel oil was
129.0 ppm in the sample collected two feet below the north end of the UST and 530.0 ppm in the
sample collected at the same depth from the south end.

2.2 Land and Water Use

Building STT-39A is located approximately 1,800 feet west of the Northeast Creek. The area immediately
adjacent Building STT-39A is comprised of buildings that house military personnel at the Base. The site
is situated in an area dominated by relatively flat topography. The nearest body of surface water is the
New River. Potable water for the base is supplied by wells located approximately 500 feet towards the

north of the site that tap the Castle Hayne aquifer.
2.3 Regional Geology

The coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
of Miocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
bedrock of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the Camp
Lejeune area (Harned et al., 1989). The geologic units in the area are divided into six formations: the
Castle Hayne Formation of the Eocene Series; the River Bend Formation of the Oligocene Series; the

Belgrade, Pungo River, and Eastover Formations of the Miocene Series; the Yorktown Formation of the

LL_J@ GROUNDWATER

L TecHNoLocy




FORMER 1,000 GALLON
UNDERGROUND TANK LOCATION /

4 STT39A-3

STT39A-2 ;\+

BUILDING
STT-39A

CHAIN LINK FENCE \

LEGEND
<+ MONITORING WELL

D & —m—

0 20 40

SCALE FEET

SOURCE: BOBBITT SURVEYING, PA. (4/5/93)

LI 1244-8 EXECUTVE BLVD.
C GROUND'ATER CHESAPEAKE, VA 23320
UL Tecanovocy (804) 436-7881

REV. NO.: [ORAWMING DATE: ACAD FILE:
el ity | 39A-STE

SITE MAP

CLIENT: PM:

LANTDIV NAVFACENGCOM (/4

LOCATION: PL/RG:
BUILDING STT-39A %
MARINE CORPS BASE, CAMP LEJEUNE, N.C.

DESIGNED: [DETAILED:  |PROJECT NO.: FICURE: |
BH PJC 830011088.2101 2




4.5 Technical Summary

Groundwater Technology GS! has completed a three well site check for Building STT39-A located at
Marine Corps Base, Camp Lejeune, North Carolina. The site check was designed to comply with
NAVFAC contractual requirements.

Three soil borings/monitoring wells were drilled and installed at the site on April 1, 1993. Soils in the
area are characterized as clayey fine-grained sand. Analytical results indicate that adsorbed-phase
hydrocarbon concentrations in all of the soil samples collected from the soil borings are less than the
IaboratorY's reported method detection limits.

Based on liquid-level measuréments, the depth to groundwater is at approximately 8 to 9 feet. The
hydraulic gradient across the site on April 1, 1993, was 0.012 feet per foot towards the south. Liquid-
phase hydrocarbons were not measured or observed in monitoring wells STT39A-1 through STT39A-3
during the April 1, 1993 well gauging event. Groundwater samples were collected from the monitoring
wells and analyzed for aromatic purgeable hydrocarbons by modified EPA Method 602. Dissolved-phase
hydrocarbon concentrations were less than the laboratory’s reported method detection limit in the
groundwater samples collected from monitoring well STT39A-2. Benzene, toluene, ethyibenzene and
xylenes concentrations in all of the groundwater samples collected from monitoring well STT39A-1 are
greater than the State Water Quality Standards established by the NCDEHNR. Dissolved-phase
hydrocarbon concentrations are fess than the State Water Quality Standards in samples collected from
monitoring wells STT39A-2 and STT39A-3. |
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2.0 BACKGROUND

2.1 Site Description

The site is located on the north side of Marine Corps Base, Camp Lejeune, North Carolina (Figure 1).
The site map (Figure 2) illustrates Building STT-69 and the location of the installed wells. According to
past documents, one steel 1,000-gallon capacity underground storage tank (UST) used to store gasoline
was excavated and removed on June 24, 1992. GSI could not identify any information documenting the
age or condiﬁon of the UST when recovered. According to the Tank Removal Report prepared for the
site by Environmental and Regulatory Consultants, Inc. on September 10, 1992, two soil samples were
collected for faboratory analysis during excavation activities. The samples were analyzed for the
presence of total petroleum hydrocarbons (TPH)-as-gasoline by U.S. Environmental Protection Agency
(EPA) Method 5030. Analytical results indicate that the TPH-as-gasoline concentration in all of the
sample collected was 560 parts per million (ppm). The soil sample collected from the excavated soils

contained 135 ppm TPH-as gasoline.
2.2 Land and Water Use

Building STT-69 is located approximately 2,000 feet west of the Northeast Creek. The area immediately
adjacent Building STT-69 is comprised of buildings that house military personnel at the Base. The site is
situated in an area dominated by relatively flat topography. The nearest body of surface water is the
Northeast Creek. Potable water forthe base is supplied by wells located approximately 1,500 feet

towards the south of the site that tap the Castle Hayne aquifer.
2.3 Regional Geology

The coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
of Miocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
bedrock of Pre-Cretaceous age, thicken and dip eastward with a thickness of 1,500 feet in the Camp
Lejeune area (Harned et al., 1989). The geologic units in the area are divided into six formations: the
Castle Hayne Formation of the Eocene Series; the River Bend Formation of the Oligocene Series; the
Belgrade, Pungo River, and Eastover Formations of the Miocene Series; the Yorktown Formation of the
Pliocene Series; and undifferentiated units of the Quaternary Series. The Castle Hayne Formation is

composed of limestones and marls. The Castle Hayne Formation is overlain by the River Bend
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4.5 Technical Summary

Groundwater Technology Government Services, Inc. has completed a three well site-check for Building

STT-69 located at Marine Corps Base, Camp Lejeune, North Carolina. The site check was designed to
comply with NAVFAC contractual requirements.

Three soil borings/monitoring wells were drilled and installed at the site on March 28, 1993. Soils in the
area are characterized as clayey fine-grained sand. Analytical reslults indicate that adsorbed-phase
hydrocarbon concentrations in all of the soil samples collected from the soil borings are less than the

laboratory’s reported method detection limits.

Based on liquid-level measurements, the depth to groundwater is at approximately 6 to 7 feet. The
hydraulic gradient across the site on March 29, 1993, was 0.012 feet per-foot towards the south.
Liquid-phase hydrocarbons were not measured or observed in monitoring wells STT69-1 through STT69-
3 during the March 29, 1993 well gauging event. Groundwater samples were collected from the
monitoring wells and analyzed for- aromatic purgeable hydrocarbons by modified EPA Method 602.

Dissolved-phase hydrocarbon concentrations were less than the laboratory s reported method detection

ey g e ...‘— -
e T e I

limit in the groTﬁ?:lwater samples collected from monitoring well STI'69-2 Groundwater samples
collected from monitoring well STT69-1 contained dissolved-phase hydrocarbon concentrations less than
State Water Quality Standards. Benzene, ethylbenzene and xylenes concentrations in all of the
groundwater samples collected from monitoring well STT69-3 are greater-than the State Water Quality
Standards established by the NCDEHNR.
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2.0 BACKGROUND

2.1 Site Description

The slte Is located at Marine Corps Base, Camp Lejeune, North Carolina (Figure 1). The site map
(Figure 2) illustrates the location of the Building TT-2455, and the location of the installed wells.
According to past documents, one steel 1,000-gallon capacity underground storage tank (UST) used to
store fuel adjacent to the building was excavated and removed on June 24, 1992. Groundwater
Technology GSI could not identify any information documenting the age or condition of the UST when
removed. According to the Closure Report prepared for the site by Environmental and Regulatory
Consultants, Inc. on September 15, 1992, two discrete soil samples and one composite soil sample were
collected for laboratory analysis during excavation activities. The samples were analyzed for the
presence of total petroleum hydrocarbons (TPH)-as-fuel oil and TPH-as-gasoline by U.S. Environmental
Protection Agency (EPA) Methods 3550 and 5030, respectively. Analytical results from the Closure
Report indicate that the TPH-as-gasoline concentration in all of the samples collected was less than the
laboratory's 10 parts per million (ppm) method detection limit. The TPH-as-fuel oil concentration ranged
from 106 ppm in the sample collected 2 feet below the north end of the UST to 2,750 ppm in the sample
collected at the same depth from the south end. The composite 'soil sampie collected from the stockpile
of excavated soil contained 2,130 ppm TPH-as-fuel oil.

2.2 Land and Water Use

Building TT-2455 is located approximately 1,000 feet north of the New River at the Base. The area
immediately adjacent Building TT-2455 is comprised of buildings that house military personnel. The site
is situated in an area dominated by relatively flat topography. The nearest body of surface water is the
New River. Potable water for the base is supplied by wells located approximately 1.5 miles towards the
southeast that tap the Castle Hayne aquifer.

2.3 Regional Geology

The coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
of Miocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
bedrock of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the Camp

Lejeune area (Harned et al., 1989). The geologic units in the area are divided into six formations: the
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4.5. Technical Summary .

- A A A 4 3 oA o

Groundwater Technology GS| has completed a three well site check for Building TT-2455 located at Marine
| Corps Base, Camp fel;ne. North Carolina. The site check was designed to comply with NAVFAC contractual
requlrem_ents , e

- Three soll bonngs/monttoring wells were drilled and installed at the site on March 30, 1993. Soils in the area are
characterlzed as sllty and clayey fine-grained sand. Analytical results indicate that adsorbed-phase hydrocarbon
) concentratlons in-all of the soll samples collected from the soil borings are less than the laboratory’s reported
method detectlon llmlts ‘with the exception of 6, 800 ppm TPH-as-diesel and 4,300 ppm total oil and grease in

monitoring well TT2455-3.

Based on liquiddevel measurements, the depth to groundwater is at approximately 13 feet. The hydraulic
_ gradient.across the site on March 31, 1993, was 4 x 10™ feet per foot towards the south-southwest. quuid-

March 31',* 1983 well gauging event. Groundwater samples were collected from the monitoring wells and

: analyzed tor aromatic. purgeable hydrocarbons by modified EPA Method 602. Dissolved-phase hydrocarbon
concentrations were less than the laboratory's reported method detection limit in all of the groundwater samples
collected, with the exception of the sample collected from monitoring well TT2455-3. Benzene, toluene,
ethylbenzene and xylenes concentrations in all of the groundwaterysamples are less than the State Water Quality

Standards established by the NCDEHR.
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2.0 BACKGROUND -

2.1 Site Description

The site is located at Marine Corps Base, Camp Lejeune, North Carolina (Figure 1). The site map
(Figure 2) illustrates the location of the Building T-2477, and the location of the installed wells.

According to documents supplied to GSI, one steel §50-gallon UST used to store hydrautic fluid adjacent
to the building was excavated and removed on December 12, 1993. According to the Tank
Removal/Abandonment Report prepared by Environmental and Regulatory Consuitants, Inc. on March
17, 1993, soil samples were collected from the bottom of the excavation and screened using a flame-
ionization detector (FID). Vapor levels in the soil samples ranged from 20.0 to 90.0 parts per million
(ppm). Two of the soil samples collected were submitted to a laboratory for analysis. The samples were
analyzed for the presence of oil and grease by Method 9071. Analytical results from the Tank Removal

Report indicate the soil samples contain totat oil and grease concentrations of 650 ppm and 850 ppm.
2.2 Land and Water Use

Building T-2477 is located approximately 2,000 feet north of the New River at the Base. The area
immediately adjacent Building T-2477 is comprised of buildings that house military personnel. The site is
situated in an area dominated by relatively flat topography. The: nearest body of surface water is the
New River. Potable water for the base-is supplied by wells Iocafed approximately 1.5 miles towards the
southeast that tap the Castle Hayne aquifer.

2.3 Regional Geology

The coastal plain consists of a layered sequence of unconsolidated sand, gravel, silt, and clay deposits
of Miocene to Holocene age. These deposits and formations of Lower Cretaceous age, which overlie
bedrock of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the Camp
Lejeune area (Harned et al., 1989). The geologic units in the area are divided into six formations: the
Castle Hayne Formation of the Eocene Series; the River Bend Formation of the Oligocene Series; the
Belgrade, Pungo River, and Eastover Formations of the Miocene Series; the Yorktown Formation of the
Pliocene Series; and undifferentiated units of the Quaternary Series. The Castle Hayne of the Pliocene
Series; and undifferentiated units of the Quaternary Series. The Formation is composed of limestones

and marls. The Castie Hayne Formation is overlain by the River Bend Formation. The Belgrade, Pungo
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The soil cuttings were used in a brick manufacturing process, where the sail is mixed with raw materials,
crushed, ground, compacted, and extruded into bricks. The bricks are preheated and then fired in
tunnel kilns at temperatures exceeding 1,700 degrees Fahrenheit for a pgriod of approximately 12 hours.
This process drives off and/or consumes any petroleum contamination. Any material that is not suitable
for brickmaking was segregated by the facility, cleaned, and remediated in a permitted bioremediation
facility.

During monitoring well development and groundwater sample collection, purge water was stored in three
55-gallon drums on site. The purge water was treated using a portable carbon adsorption unit and
discharged on site.

4.5 Technical Summary

Groundwater Technology GSI has completed a three well site -check for Building T-2477 located at
Marine Corps Base, Camp Lejeune, North Carolina. The site check was designed to comply with
NAVFAC contractual requirements.

Three soil borings/monitoring wells were drilled and installed at ihe site on July 19, 1993. Soils in the
area are characterized as silty and clayey fine-grained sand. Analytical results indicate that adsorbed-
phase hydrocarbon concentrations in all of the soil samples collécted from the soil borings are less than
the laboratory’s reported method detection limits with the exception of 330 ppm and 650 ppm total oil
and grease in the soil samples collected from monitoring well GT-1 and its duplicate sample,

respectively.

Based on liquid-level measurements, the depth to groundwater is at approximately 13 feet. The
hydraulic gradient across the site on July 20, 1993, was 0.007 feet per foot towards the north-northeast.
Liquid-phase hydrocarbons were not measured or observed in any of the monitoring wells during the
July 20, 1993 well gauging event. Groundwater samples were cgllected from the monitoring wells and
analyzed for base/neutrals and acids in water by modified EPA Method 625. Dissolved-phase
base/neutrals and acids in the groundwater samples were iess than the laboratory's reported method
detection limit in all of the groundwater samples collected, with the exception of the sample collected
from monitoring well GT-3 which showed a 5.3 ppb concentration of diethylphthalate and a

1.3 ppb concentration of bis(2-ethylhexyl)phthalate. The method‘ blank contained 1.2 ppb

bis(2-ethylthexyl)phthalate, suggesting blank contamination occuf.red during the analysis.
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. POTENTIAL RECEPTORS/SITE UTILITIES

Site Description

‘ST' 21.1 was located east of Building 21, the Auxiliary Pump Station for the Waste Water
Treatment Plant. Building 21 is located on a service road off River Road at the MCB, Camp
Lejeune, North Carolina. The site consists of a 256-ga110n steel UST (UST 21.1) containing
regular gasoline and two estimated 500-gallon aboveground storage tanks (ASTs) containing
fuel oil (no secondary containment present). Figure 2-1 shows the locations of these

structures.
North and east of the site is a wooded area. To the south is the Waste Water Treatment Plant
and sludge drying beds, and to the west is a waste water treatment basin, wooded area, and the

New River Estuary.

3.2 Off-Site Contamination Sources

Two 1,000 gallon ASTs are located approximately 200 feet west of Building 21. The ASTs are
presumed to contain No. 2 fuel oil. Secondary containment is present for both AST.

3.3 Potential Receptors/Site Utilities

3.3.1 Local Land Use

Land cover in the subject area is mixed urban. Local land uses are related to base operations
and the waste water treatment plant. Undeveloped, wooded land is located to the north and
east of the site. Further, there does not appear to be any other structures in the immediate
vicinity of the site that may contain USTs. ‘

3.3.2 Inventory of Water Supply Wells

As required by the North Carolina Department of Environment, Health, and Natural
Resources (DEHNR), information on water supply ahd observation wells located within 1,200
foot radius of the site must be identified. This was accomplished by notifying Activity
personnel at the MCB, Camp Lejeune. According to information provided by Camp Lejeune
personnel, there are no water supply wells within a 1,200 foot radius of UST 21.1 and
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11.0 CONCLUSIONS -
The following conclusions are based on the results of Site Assessment Investigation:

e TPH concentrations detected in site soils ranged from 1.0 mg/kg to 338 mg/kg
Samples collected from two soil boring locations exhibited TPH concentrations that
exceed the DEHNR action limit of 10 mg/kg, based on the SSE evaluation. Based on
the TPH analysis, the contamination present in the soils is most representative of

gasoline.

e The Federal MCL for benzene of 5.0 ng/L: was exceeded in three groundwater sa .
Monitoring wells MW-1, MW-2, and MW-9 exhibited benzene concentrations of
35 pg/L, 2,420 pg/L, and 12 pg/L which exceed Federal limits. The State WQS for

benzene of 1.0 pg/L was exceeded in MW-3 (2 pg/L), MW-4 (2 pg/L), and DW-4 (1 pg/L)

in addition to the other three samples.

o Concentrations of purgeable halocarbons were not detected in any of the groundwater

samples analyzed.

o Concentrations of total lead were not detected in any of the groundwater samples

analyzed.

e The direction of groundwater flow in the vicinity of the site appears to be north at a
rate of approximately 70 feet/year in the shallow water-bearing zone, and 2,329
feet/year in the deep water-bearing zone.

e The average hydraulic conductivity calculated for the shallow water-bearing zone is
8.8 x 10-2 feet/day; for the deeper water-bearing zone, the average hydraulic

conductivity is 3.4 feet/day. These values are based on slug test data.

o The average groundwater gradient for the site is 1.8 x 10-2 based on water level data
collected on May 19, 1992.

e Estimated porosity for the site was 0.30 (Fetter 1980).
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The average transmissivity (T) of the shallow water bearing zone is 156 ft2/day; for
the deeper water bearing zone, the average T and storativity (S) are 5,192 ft2/day and
2.42 x 10-2, based on the aquifer (drawdown and recovery) tests.

The average hydraulic conductivity, based on the aquifer tests, for the shallow water-
bearing zone is 3.12 feet/day and for the deep water-bearing zone is 104 feet/day.

|
It is recommended that additional field work be performed to further identify the
lateral limits of both soil and groundwater contamination.

Remediation of the soils and groundwater in the immediate vicinity of former UST

21.1 is recommended. However, until the suggested additional work is completed, the
alternatives for the remediation of this site should not be addressed.

11-2
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- 3.0 POTENTIAL RECEPTéRS/SITE UTILITIES

3.1  Site Description

il

Building RR-72, the former MCX Service Station is situated near the intersection of Shellrock
Drive and Powder Lane, Rifle Range Area, at the MCB, Camp Lejeune North Carolina. UST
System RR-72 is located on the northwest side of Building RR-72. The site consists of a service
building (Building RR-72), a pump island with three distribution pumps, two existing USTs
(RR-72-2 and RR-72-3), and a 500-gallon aboveground storage tank (AST). 'fhe location of the
study site is shown on Figure 2-1.

The RR-72 site is primarily covered with asphalt to the east and south and with grass on the
north and west. A wooded area, mostly in a ravine, is located to the south of Building RR-72.
To the east, is a open field. Operational buildings of the Rifle Range Area are located to the
north and west of Building RR-72.

-y

32  Off-Site Contamination Sources , S
Two 500 gallon and two 250 gallon ASTs are located approximately 150 feet to the north of
Building RR-72. These ASTs are adjacent to the southwest corner of Building RR-13. The
ASTs are presumed to contain either No. 2 fuel oil, diesel, or kerosene. No secondary
containment protection was noted for these ASTs. The location of these ASTs is shown on

Figure 2-1.

3.3 Potential Receptors/Site Utilities

3.3.1 Local Land Use

Land cover in the subject area is mixed urban. Local land uses along Powder Lane are related
to base operations and are primarily light industrial and military. Buildings RR-6 and RR-3,
located east of the site across Powder Lane, are the Rifle Range Fire Station and Mess Hall,
respectively. Building RR-13 is located to the immediate north of the site and is used for base
operations. Undeveloped land is located to the west and south of Building RR-72. Further,
there does not appear to be any other structures in the immediate vicinity of the site that may
contain USTs. R
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11.0

CONCLUSIONS
TPH concentrations in soil were below the state action level of 10 mg/kg.

Due to the low TPH concentrations in the soil, the “Passive Remediation Alternative”
appears to be the most practical approach. It may be necessary, however, to monitor

subsurface soils to evaluate future site conditions.

Based on the site history and the results of groundwater sampling, the site has been

impacted by volatile orgahics, more specifically aromatic hydrocarbons.

Because the area of impacted groundwater appears to be limited to the immediate

vicinity of the three USTs, the air stripping alternative for groundwater remediation

is recommended.

The direction of groundwater flow in the vicinity of the site appears to be southwest at
arate of approximately 190 feet/year.

The average hydraulic conductivity for tests run on MW-2 and MW-3 was
1.48 feet/day.

The groundwater gradient for the site {calculated from the hydraulic conductivity
tests) was 0.106.

Estimated porosity for the site was 0.30 (Fetter, 1989).

Additional field work is recommended at this site. The work will consist of installation
of Type III monitoring wells to determine the vertical extent of contamination,
installation of hydropunch penetrometers, and an aquifer test to evaluate site

hydrogeologic conditions. ’

Tanks RR-72-2 and RR-72-3 should be properly closed and removed.- Contaminated
soil in the immediate vicinily of the excavations should be removed and properly

disposed.
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3.0 POTENTIAL RECEPTORS/SITE UTILITIES

3.1 Site Description

UST H-28 was formerly located on the south side of Building H-28. Building H-28 is situated
on Hospital Point directly south of Julien C. Smith Drive, approximately 200 feet south of
Wallace Creek at MCB, Camp Lejeune, North Carolina. Land use in the immediate vicinity of
the site is residential. The location of the study site is shown on Figure 1-1. Figure 2-1 depicts
a site plan for Building H-28, showing the former location of the UST H-28 and surrounding

structures.

3.2 Off-Site Contamination Sources

No off-site contamination sources have been identified in the immediate vicinity of Building
H-28.

3.3 Potential Receptors/Site Utilities

3.3.1 Local Land Use

Land use in the area surrounding Building H-28 is considered to be residential. The site is
bordered to the north by Julien C. Smith Drive, residential homes, and Wallace Creek. A
fence and grass fields surround the site to the south, east, and west, as well as tennis courts to

the east.
3.3.2 Inventory of Water Supply Wells

As required by the North Carolina Department of Environmental Health and Natural
Resources (DEHNR), water supply and observatiozi wells within a 1,200 foot radius of a site
must be identified. According to information provided by The U.S. Geological Survey and by
Camp Lejeune personnel, no supply wells are located within a 1,200 foot radius of
Building H-28 (USGS, W-RIR 89-4096).

3-1



11.0 CONCLUSIONS -

The following conclusions are based on the results of Site Assessment Investigation:

® TPH concentrations detected in site soils ranged from 1.0 mg/kg to 11.0 mg/kg for low
to medium boiling points and from 1.0 mg/kg to 348 mg/kg for medium to high boiling
points. A sample collected from soil bof‘ing SB-1 (6 to 8 feet) exhibited a TPH
concentration that exceeded the DEHNR action limit of 35 mg/kg, based on the SSE
evaluation. Based on the TPH analysis, the contamination present in the soils is most

representative of diesel fuel.

® The State WQS and Federal MCL for benzene of 1.0 pg/L and 5.0 pg/L, respectively,
was exceeded in one groundwater sample. Monitoring well MW-6 exhibited a benzene
concentration of 8.0 pg/L which slightly exceeds the State and Federal limits.

¢ Benzene concentrations exceeding the State WQS and Federal MCL were detected at
MW-8 and MW-9 (wells installed in 1991 by ATEC Environmental Consultants, Inc.)
during the site check. However, benzene was not detected in these wells during the

site assessment.

® (Concentrations of purgeable halocarbons were not detected in any of the groundwater

samples analyzed.

® Detectable concentrations of BNAs were detected in two monitoring wells (MW-4 and
MW-6). The concentration of benzo(a)anthracene detected in monitoring well MW-4
(10.9 pg/L) exceeded the Federal MCL of 0.1 pg/L.

® 1,2-dicloroethane was the only constituent detected using the TCLP full scan analysis.
This concentration was detected in monitoring well MW-6 at 11.0 pg/L. This

concentration is above the State WQS of 0.38 pg/L.

¢ The direction of groundwater flow in the vicinity of the site appears to be northwest

and west at a rate of approximately 1.1 feet/year.

¢ The average hydraulic conductivity calculated for the site is 7.1 x 10-1 feet/day or

2.5 x 10-4 cmm/sec based on slug test data.

11-1



® The average groundwater gradient for the site is 0.0013 based on water level data
collected on May 20, 1992.

e Estimated porosity for the site was 0.30 (Fetter 1980).

® Remediation of the soils in the immediate vicinity of the former UST tank pit and in
the direct vicinity of soil boring SB-1 is recommended. It is anticipated that if these
soils are remediated, the condition of the shallow aquifer will improve without
performing active groundwater remediation. After remediation of the soils is

completed, periodic monitoring of monitoring wells should be performed to evaluate
groundwater conditions.

11-2
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DEART

LUST Site Assessment Report
UST S-941-2
Building 45, MCB, Camp Lejeune

ground-water monitoring wells were installed in the vicinity of the subject UST. The
locations of these wells, MW-1, MW-2, and MW-3, are exhibited in Drawing 3.1. As
indicated in the ATEC Underground Storage Tank Site Check Investigation Report,
dated February 18, 1992, the shallow ground water flow direction across the project
site was determined to be generally towards the northeast, towards Highway 24,

Mott Creek and Northeast Creek.

2.0 SITE DESCRIPTION

2.1 Area of Investigation

The project site is located adjacent to Building 780 near North Caroiina Highway 24
at the MCB, Camp Lejeune, Onslow County, North Carolina. The site location is
shown in Drawing 1.1. The site is situated entireiy within the confines of the MCB
and is bounded to the east by cleared land and Highway 24. South of the site is

wooded, west of the site is Building 780, and north of the site is Buiiding 45.
2.2 Site History and Operations

Information concerning the history of the tanks at the project site was provided by



IRAFT

LUST Site Assessment Reporf
UST S-941-2
Building 45, MCB, Camp Lejeune

Ms. Debra Pickett, a Physical Science Technician with the Instaliation/Restoration
Division of the Environmental Management Department at Camp Lejeune. The UST
system at the site consisted of two USTs. Tank S-941-2 was a 550-gallon steel tank
installed in 1941 which contained gasoline. Tank S-941-1 was a 6,000-gallon steel
tank also installed in 1941 which contained diesel fuel. According to information
provided by Ms. Pickett, UST S-941-2 failed a leak detection test in June 1990 with
a leak rate of 0.10250 gallons per hour. A subsequent tank-only test met the
National Fire Protection Association criteria with a change of only 0.011886, indicating
that the leak was in a line. As mentioned in;ISection 1.3, ATEC conducted a site
check in August 1991 which indicated that theﬁ soil and ground water at the site was
contaminated by petroleum-fuel-related hydrocarbons. The USTs were removed in
October 1992 by Jones and Frank. Closure samples collected below UST S-941-2
confirmed contamination in the soil with total petroleum hydrocarbon (TPH)
concentrations ranging from 52.3 parts per million (ppm) to 525 ppm. Due to the
presence of free product in the excavation for UST S-941-1 during the closure

process, no soil samples were collected.

2.3 Contaminant Source inventory

Underground storage tanks identified at the project site are listed in Table'2.1 along

with the product type, size of tank, installation date and tank status. The location of
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URAFT

1.0 [INTRODUCTION

The purpose of this Leaking Underground Storage Tank (LUST) Site Assessment
Workplan (Workplan) is to serve as a guidance document and procedural manual for
performing tasks to aid in determining the magnitude and extent of soil and ground-
water contamination; identifying possible free product accumulation; and assessing
potential exposure to possible subsurface contaminants at UST S-941-2 located at
Building 45 at Camp Lejeune. The location of the project site within the Marine Corps
Base is shown in Drawing 1.1.

This Workplan was prepared in accordance with the Scope of Work (SOW) developed
by the Naval Facilities Engineering Command and requirements listed as Tasks |
through X of the document entitled "Comprehensive Site Assessments at LUST Sites:
Basic Tasks and Minimal Elements" prepared by the Groundwater Section of the North
Carolina Department of Environment, Health and Naturai Resources (NCDEHNR}. The
objective of the Comprehensive Site Assessment is to provide sufficient data to meet
the requirements of Sections 280.63 and 280.65 of 40 CFR Part 280, Federal
Technical Standards for Underground Storage Tanks and Sections .0704 and .0706
of Title 15A, Chapter 2, Subchapter 2N, North Carolina Criteria and Standards
Applicable to Underground Storage Tanks.

2.0 SITE CHARACTERIZATION

2.1 Regional Hydr |

In the Camp Lejeune area, sediments deposited in marine or near-marine environments
are about 1,500 feet thick and overlie igneous and metamorphic basement rocks. The
aquifers of the Camp Lejeune area are the surficial, Castle Hayne, Beaufort, Peedee,
Black Creek, and upper and lower Cape Fear aquifers. They are separated by less
permeable clay and silt beds (confining units) that serve to impede the flow of ground
water between the aquifers (Harned, 1989).

The surficial aquifer is a series of sediments, primarily sand and clay, which commonly
extend to depths of 50 to 100 feet. This unit is not used for water supply on the
Base. The principal water-supply aquifer for the Base is the series of sand and
limestone beds that occur between 50 and 300 feet below land surface. This series
of sediments generally is known as the Castle Hayne aquifer. The Castle Hayne
aquifer is about 150 to 350 feet thick in the area and is the most productive aquifer
in North Carolina. It is a critical water-supply source, not only for Camp Lejeune but
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undeveloped land and on the east by Stone Street Extension, across which is base

housing and a day-care center.

2.2 History and Operations of Berkley Manor

Rachel Johnson of the Environmental Management Department (EMD) of the
installation/Restoration Division at Camp Lejeune provided information concerning the
history and operations of Berkley Manor, which opened in 1980. Storage of
petroleum products in USTs at Berkiey Manor began in 1984, when four fiberglass
USTs (Numbers 820-1, 820-2, 820-3 and 820-4) were installed. Table 2.1 provides
detaiis of these USTs. These are the original USTs; none have been removed or

replaced. The USTs are filled from above by tanker truck. Inventory is balanced daily.

There are two dispensing islands (Drawing 2.1) at Berkley Manor, each with four
pumps. The first island was installed in 1984 and the second during an expansion in
1988. During the expansion, a second underground fuel line was installed which was

connected to the line serving the original pump isiand.
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Jones and Frank pressure-tested the USTs for tightness in 1990. Ms. Johnson
provided portions of a report by EG&G Idaho, Inc. which included the resuits of
pressure-testing of UST Nos. 1 and 3. Ms. Johnson also provided the resuits of
pressure-testing of UST Nos. 2 and 4, which was performed one week later. The
results of the pressure testing are also shown on Table 2.1. Under 40 CFR 280.43,
a UST is considered to have passed a pressure-tightness test if the leak rate is less
than 0.05 gallons per hour. The results of these Fests indicate that UST Nos. 2 and
4 failed the pressure test. Law Engineering is coordinating the pressure-testing of
approximately 120 USTs at Camp Lejeune in Aprii/May 1993, during which the four

USTs at Berkley Manor will be retested.

Tracer Research Corporation performed Tracer ETigh‘t"‘" testing of the USTs and
distribution lines in 1992. The results of this testing was documented in a report by
R.E. Wright Associates, Inc. {1992), portions of which were provided to Law
Engineering by Ms. Johnson. According to the resulits of this testing, the UST system
met EPA criteria for tank tightness. However, high levels of total volatile
hydrocarbons were documented from probes placed in the UST excavation. In

addition, one inch of water was discovered in UST No. 1.
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74 Recommendations

To assist in developing the corrective action plan to restore subsurface conditions at

Berkley Manor, Law Engineering recommends the foliowing activities:

® Identify possible on-going releases by testing the integrity of the UST
systems and the underground fines. This testing is taking place in May

1993. |

® Install a single-cased monitoring well upgradient of the dispensing island
to delineate the northern extent of the contaminant plume. Collect and

test in the laboratory ground-water samples from these wells.

) Install a single-cased monitoring well downgradient of the estimated
southern extent of the contaminant plume to delineate the southeastern

extent of the contaminant plume. Coliect and test in the laboratory

ground-water samples from these wells.
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L Install double-cased monitoring wéus north, west and south of the

estimated extent of the deep contaminant plume to delineate the lateral
extent of this piume. Collect and test in the laboratory ground-water

samples from these wells.

Install additional double-cased monitoring wells to depths deeper than
the present double-cased wells to delineate the vertical extent of the
deep-contaminant plume. Install these wells at the locations of present
double-cased wells to create well pairs or clusters. Collect and test in

the laboratory ground-water samples from these wells.

Install additional soil borings in the vicinity of the dispensing islands and
underground fuel-dispensing lines to delineate the extent of petroleum-
contaminated soils. Collect and test in the laboratory soil samples from

these borings.

Develop design plans and implement a free-product recovery system.

Notify DEM of the findings and resuits of this investigation.
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SECTION 1 - INTRODUCTION

1.01 Purpose and_ Scope

The objective of this report is to present information that
has been gathered regarding any subsurface contamination in the
vicinity of Buildings M232 through M236 at Camp Johnson, Marine
Corps Base Camp Lejeune, North Carolina. O'Brien & Gere Engineers,
Inc. (O'Brien & Gere Engineers) has comple?ed two site
investigations which included monitoring well installation,
penetrometer probes, soil borings, groundwater elevation
monitoring, soil and groundwater sampling and analysis and in-situ
permeability testing. This report presents an addendum Site
Assessment, a risk assessment, a remediation assessment and
recommendations for the study area.

1.02 Site History and Description

The study area is located in Camp Johnson, previously referred
to as Montford Point and under the jurisdiction of Marine Corps
Base, Camp Lejeune, Jacksonville, N.C. (Figure 1) The site lies
approximately 800 feet inland of the New River and consists of 5
rectangular buildings (M232 - M236) used as living quarters for
bachelor military personnel (Figure 2). Between 1942 and 1990,
each building possessed an underground storage tank (UST),_located
at the northeast corner, used for heating oil. In May 1990 the
USTs were exhumed by UTTS Environmental and reported by UTTS to be

corroded. Soil samples collected at the time of the UST removals
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.02.4 Soil Exposure Pathway

Soil contamination has been identified at depths of six to
eight feet below grade. Since the horizontal and vertical extent
has not been completely established, there is a possibility that
additional contamination may exist in the areas of the tanks. It
is known that contaminated soils were used in filling the UST
excavations. Current disturbance is limited to occasional foot
traffic over the grassy cover and there are no plans for subsurface
disturbance of the area, such that subsurface soils may be
disturbed and direct contact might occur. Therefore, there is no
potential for contact with contaminated soils under current and
anticlipated future cendiiflons.

3.03 Conclusion of Qualitative Risk Assessment

Potential complete exposure pathways have been identified,
based on assumptions made regarding the extent of the source(s) of
contamination. These are summarized on Table 7. Currently there
is insufficient data avallable toc further evaluate the pathways
related to soil contamination. As a conservative measure,
remediation of the source of the contamination in the immediate
area of the tanks (i.e., contaminated soils) would be appropriate.

In accordance with North Carolina DEHNR guidance, remediation
efforts at MW3 are also appropriate, based on the presence of free
product, and the presence of phenanthrene greater than the DEHNR
groundwater criterion.

It should be noted, as stated previously, the presence of

chloroform and benzene i1n excess of DEHNR groundwater criteria are
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outside the scope of this-investigation (since their presence is
not related to the former USTs, but rather from an alternate
source), and therefore have not been addressed in this risk

assessment. -These compounds are further addressed in Section 4.
|
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the ATEC Underground Storage Tank Site Check Investigation Report, dated February
18, 1982, the shallow groun.d-water flow direction across the project site was
determined to be generally towards the east/northeast, toward the barracks, training

facilities, and Edwards Creek.
2.0 SITE DESCRIPTION

2.1 Area of Investigation

The project site is located on A Street, MCB Camp Lejeune, Jacksonville, Onslow
County, North Carolina. The site location is shown in Drawing 1.1. The site is
situated entirely within the confines of the MCB and is bounded to the east by the
enlisted men’s club and barracks. South of the site is a recreation building, west of
the site is a trailer housing a f;;st food restaurant, and north of the site is a wooded

area.

2.2 Site History and Operations

Information concerning the history of the Mini C Store Service Station was provided
by Ms. Debra Pickett, a Physical Science Technician with the installation Restoration
Division of the Environmental Management Department at Camp Lejeune. According
to the information provided by Ms. Pickett, a Tank Removal Report prepared by

Environmental & Reguiatory Consultants, inc. dated September 15, 1992, the UST
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systems at the Mini C Store Service Station were installed in 1964. The UST systems
at the site consisted of five unflerground storage tanks (one 4,000 gallon gasoline
UST, two 6,000 gallon gasoline USTs, one 550 gallon diesei UST, and one 550 gallon
used oil UST). Accqrding to the Tank Removal Report, UST No. TC-912-1, a 6,000
gailon regular gasoline UST, failed a tank system check performed on June 28, 1990
by Jones and Frank with a full 'system volume change of 0.5795 gallons per hour.
The petroleum USTs were deacltivated in 1990 and excavated and removed in June

1992; however, it appears that the used oil UST, located on the western side of the

}
service station, has not been removed from the site.

2.3 Contaminant Source Inventory

USTs identified at the Mini C Store facility are listed in Table 2.1 along with the
product type, installation date, s;ize of tank and tank status. The location of the USTs
with respect to the site are pres:ented in Drawing 2.1. It should be noted that Table
2.1 includes only those underground tanks that have been identified during the course

of this investigation.

2.4 Drinking-Water Well Inventory

!
To identify potential receptors of ground-water contaminants, a survey of drinking
water welis in the vicinity of the project site was performed by reviewing United

States Geological Survey (USGS) Report 89-4096 and discussing water wells in the
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L Definition of the spatial extent of vadose zone contamination, including
the soils below the service station building, resuiting from near surface

discharges of petroleum.

Recommendations

® Implementation of a monitoring program for MCB Camp Geiger drinking
water wells TC-600 and TC-700 as a precautionary measure. Sampling
and analysis should be conducted on a quarterly basis and test

i

parameters should include (but not necessarily be limited to) benzene,

toluene, ethylbenzene, MTBE; lead, and total xylenes.

o Re-sampiing of the ATEC monitoring wells to verify the concentrations

of petroleum-related contaminants in the wells.

o Notification of the North Carolina Division of Environmental Management

of the findings and results of this investigation.

70
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3.0 POTENTIAL RECEPTORS/SITE UTILITIES

3.1 Site Description

UST System SA-21 was formerly located west of Building A-47, the Amphibious Vehicle
Maintenance Facility. Building A-47 is situated on Courthouse Road at the MCB Camp
Lejeune, North Carolina. The site consists of a truck unloading pad connected to an oil/water

separator, a fuel distribution line, and fuel dispensers. Figure 2-1 shows the locations of these
structures.

North of the parking lot is a clearing situated in a wooded area where the fuel dispensers are
located. The fuel distribution line that connects the UST to these dispensers lies under both
grass as well as paved asphalt. To the south and to the east are various other support

buildings. Also to the east is Courthouse Bay which is part of the New River Estuary.

3.2 Off-Site Contamination Sources

Approximately 1,050 cubic feet of soil was excavated when UST SA-21 was removed. The
stockpiled soil (on plastic sheeting and covered) is located approximately 250 feet northeast of
the former UST SA-21 tank pit. The location of this stockpile is shown on Figure 2-1.

3.3 Potential Receptors/Site Utilities

3.3.1 Local Land Use

Land cover in the subject area is mixed urban. Local land uses are limited to the Boat Basin,
and Courthouse Bay which includes the Amphibious Vehicle Maintenance Facility.
Undeveloped, wooded land is Iocated to the north and west of the site. Further, there does not

appear to be any other structures in the immediate vicinity of the site that may contain

petroleum products.
3.3.2 Inventory of Water Supply Wells
As required by the North Carolina Department of Environment, Health, and Natural

Resources (DEHNR), information on water supply and observation wells located within 1,500-

foot radius of the site must be identified. This was accomplished by notifying Activity
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personnel at the MCB Camp Lejeune and reviewing appropriate documents. As shown on
Figure 3-1, one supply well was identified within 1,500 feet of the site. The supply well, A-5, is
located approximately 1,320 feet northwest of the site. Additional information regarding well

construction details is provided in Table 3-1.
3.3.3 Site utilities

The only underground utility located in the immediate vicinity of the site that could
potentially assist in contaminant migration was the main water line along Courthouse Road.
Other on site utilities include the abandoned fuel distribution pipeline still in place from UST
System SA-21 and the drain pipe connecting the truck unloading pad and oil/water separator.

The locations are shown on Figure 3-2.

3-2



11.0 CONCLUSIONS
The following conclusions are based on the results of the site assessment:

e TPH concentrations detected in site soils ranged from 1.0 mg/kg to 70.0 mg/kg for
low/medium boiling points (i.e., gasoline) and from 9.0 mg/kg to 2,004 mg/kg for
medium/high boiling points (diesel, kerosene, or No. 6 fuel 0il). Samples collected from
12 soil boring locations exhibited TPH concentrations that exceed the DEHNR action
limit of 10 mg/kg, based on the SSE evaluation. Based on the TPH analysis, the
contamination present in the soils is most representative of gasoline, diesel fuel,

kerosene, and No. 6 fuel oil.

¢ The extent of TPH soil contamination has not been fully evaluated in the northern,
western, and eastern portions of the site, Additional field work is recommended to

identify the lateral limits of soil contamination.

¢ The NCWQS and Federal MCL for benzene of 1.0 pg/L and 5.0 ng/L, respectively, was
exceeded in one groundwater sample. Monitoring well MW-15 exhibited a benzene
concentration of 38.0 pg/L which exceeds the State and Federal limits. Two ATEC
wells, MW-3 and MW-7, also exhibited benzene concentrations above the NCWQS
with concentrations of 3.0 ng/L and 45.0 pg/L, respectively, during the initial site
check. Additional field work is recommended to identify the lateral limits of benzene

contamination in the groundwater.

¢ Concentrations of purgeable halocarbons were not detected in any of the groundwater

samples analyzed.
e Concentrations of BNAs were detected in one deep monitoring well (DW-2).

® The direction of groundwater flow in the vicinity of the site appears to be northeast at

a rate of approximately 3 feet/year.
¢ The average hydraulic conductivity calculated for the shallow water-bearing zone is

4.6 x 10-1 feet/day; for the deeper water-bearing zone, the average hydraulic

conductivity is 2.8 feet/day. These values are based on slug test data.
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- ¢ The average ground\-vater gradient for the site is 5.4 x10-3 based on water level data
collected on May 5, 1992,

¢ Estimated porosity for the site was 0.30 (Fetter 1989).

® Remediation of the soils in the immediate vicinity of the former UST SA-21 tank pit,
the southern end of the fuel distribution line, and the stockpiled soils is recommended.
It is anticipated that if these soils are remediated, the condition of the shallow and
deeper water-bearing zones will improve without performing active groundwater
remediation. After remediation of the soils is completed, periodic monitoring of

monitoring wells should be performed to evaluate groundwater conditions.
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1990 by Dewbérfy and bavis. This investigation included hand
augering and soil boring sampling in the area of the tanks. Data
from this investigation indicate some TPH contamination in soils,
in excess of the North Carolina action level of 10 mg/kg. Also,
benzene, toluene, ethylbenzene, xylenes, styrene and 1,1,1-
“trichloroethane were detected as soil contaminants.

3.02.02 Site and Surrounding Area Description

The tanks are located approximately 200 feet west of Tarawa
Terrace, MCB Camp Lejeune. The immediate area of the tanks is
undeveloped, and covered by wooded and brush areas. The ground
cover within the fence consists of grassy and coarse vegetative
covers, with some gravel near the fence line. According to
Environmental Managemént Dept. personnél the area is not serviced
by underground utilities. An out of service fire hydrant was
observed adjacent to the west side of the fenced-in area.

Residential family housing is located approximately 1600 feet
away, toward the north.

Previous inspection notes, supplied by Mr. Morris, indicated
that structure cracks were observed in the concrete cradles
supporting the tanks.

No surface contamination, nor surface drainage pathways, were
observed in the tank area. There ére no water supply wells
operating within 1500 feet of the study area.

A map of the site is presented as Figure 2.

3.02.03 Demographics

The population at MCB Camp Lejeune includes military personnel
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and their families, as well as civilian employees. The tank area

itself is unoccupied; it is entered once per week for inspection.

3.03 Current Site Data

The site investigation involved the installation, development
and sampling of seven shallow monitoring wells and seven deep
monitoring wells (as nested pairs; MWl - MW14), four soil borings
(Bl - B4), and ten hydropunches (H1 - H10). These are described in
detail in Section 2.01 of this report.

3.03.01 Soil Data

Two soil samples from each of the four soil borings, and two
soil samples from each of the seven deep monitoring wells were
selected for laboratory analyses for TPH by gas chromatograph/flame
ionization detector (GC-FID). Deep samples were collected at the

water table, and shallow samples were collected five feet above the

water table. Five deep soil samples (MW2, MW4, MW6, MW8, and MW14)

were analyzed for flashpoint and pH. Four deep soil samples (MW2,
MW6, MW8 and a composite) were selected for full-scan toxicity
characte:istic leaching procedure (TCLP) analyses.

The pH results ranged from 4.1 to 5.4; flashpoint tests were
negative; the TCLP results were below EPA requlatory criteria for
this procedure. Barium and pentachlorophenol were detected above
the analytical detection limits. The presence of pentachlorophenol

(PCP) in the TCLP leachate from MWé indicates that PCP is present

in the site subsurface soils.

Soil TPH results ranged from non-detectable to 13.2 mg/kg in

MW4 (9 - 11 feet depth). Two soil samples exceeded 10 mg/kg TPH,

13
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as follows:

Sample # Sample Location TPH (mg/kqg)
MwW4 9' - 11! 13.2
MWe6 14' - 16! 12.3

All other soil samples analyzed, including samples from other
depths at MW4 and MW6, and samples from borings (Bl and B2) which
lie between MW4 and MW6, were less than 10 mg/kg.

3.03.01.1 Soil Data Evaluation

concentrations ranged from 1.16 mg/kg to a maximum of 13.2 mg/kg.
Two samples'yielded TPH results in excess of the North Carolina
criterion. While these data do not indicate a "pocket" area of
contamination, nor relatively high concentrations of TPH, as a
conservative approach the presence of TPH in subsurface soils in
two samples, at concentrations up to 13.2 mg/kg will be addressed
as a potential source. |

3.03.02 Ground Water Data

No free product was detected in the fourteen ground water
monitoring wells, nor was free product detected in the ten
hydropunches.

Ground water samples from each monitoring well and hydropunch
were analyzed for volatile organic compounds bylsw—846 methods 8010
and 8020. In addition, samples from MW1l, MW3 and MW7 were analyzed
by EPA SW-846 method 8100 (polynuclear aromatic hydrocarbons;
PAHs). Ground water samples from MW3 were analyzed for full scan

TCLP compounds. Section 2 of this report provides additional
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details on the analytical scheme.

TCLP results were less than detection limits; PAH results were

less than the detection limits.

The 8010/8020 results were below method detection limits, with

the exception of the following compounds:

E

Detected Sample Results NC Standard MCL
Compound {(mg/1) (mg/1) {(mg/1)
benzene MW10 0.014 0.001 0.005
MW14 0.023
H1l 0.022
H3 0.007
H4 0.007
toluene MW10 0.003 1.0 2.0 *
H1 0.190
H4 0.003
ethyl benzene MW10 0.004 0.029 0.7 *
H1l 0.017
H4 0.002
xylenes (total) MW10 0.017 0.4 10 *
H1l 0.062
H3 0.003
H4 0.012
tri- MW10 0.005 n/a n/a
chlorofluoromethane H1l 0.001
1,1-dichlorocethane H1l 0.002 n/a n/a

The NC standards are the water quality standards
applicable to the ground waters of North Carolina, as
dictated in Title 15, Subchapter 2L, Section 0.0200, of
the North Carolina Administrative Code, dated 12/1/89.
The standard applies to Class GA waters, which are
considered to be drinkable in their natural state (i.e.,
potable water supplies).

MCL's are the Maximum Contaminant Level allowable for
drinking water, under the National Primary Drinking Water
Regulations. Those marked with the * indicate proposed
limits; all others are final and current limits.

"n/a" indicates that North Carolina has not established bt
a criterion for this chemical.
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3.03.02.2 Ground Water Dqta Evaluation

Benzene was detected in excess of both the North Carolina and >
Federal MCL criteria in two wells and three hydropunches.® The
other organic compounds detected in the ground water samples are
within regulatory limits, as presented on the above table. The
only exceptions are trichlorofluoromethane and 1,1-dichloroethane,
for which no regulatory limits have been established to date.

As no criteria for trichlorofluoromethane and 1,1
dichloroethane exists, these compounds, along with benzene, will be
considered in assessing the potential risk related to the presence
of these organic compounds in the ground water.

e Ground water flow, based on data collected from the seven
nested wells, 1is 1in a southerly direction; ground water flow
velocity is calculated to be approximately 3 feet/year.

3.03.03 Ambient Air Data

Ambient air quality was monitored during field activities with
a photoionizing organic vapor detector (PID) with a 10.2 eV lamp.
PID readings were recorded from the breathing zone of the on-site
workers and at the ground surface every 15 to 30 minutes. The PID
readings did not exceed the detection limit of the PID (1 ppm) at
any time during the ambient air monitoring.

3.04 Identification of Chemicals and Media of Concern.

Based on the results of the site investigation, as described
in the previous section, the environmental contaminants to be
considered in the following exposure scenarios are benzene,

trichlorofluoromethane and 1,1-dichloroethane in the ground water,
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the groundwatér and the p;evention'of down gradient migration of
the contaminants. $his option could be considered as a remedial
technology.
Groundwater Containment

Groundwater containment is a process by which an area of
concern 1is separated from ‘thé surrounding environment thereby
minimizing the potential migration of hydrocarbon compounds. The

separation may be accomplished by the installation of grout

curtains, cut-off walls, and/or slurry walls. Recovery wells would
then be installed to remove contaminants. Due to the distance

between contaminant occurrence this technology is not recommended
for this site
4.03 Recommendations

In order to prevent a release that could be potentially
harmful in thé future, it is recommended‘that each tank undergo
testing for leakage before.subsequent usage# %éggsmphere is stilld¢
waste oil present in tank STT66 it is suggested that it be emptied
until such time that its integrity-is-establishédf7

Additional site assessment work will be useful to identify the
lateral and vertical extent of contamination to the west and south
of the site. .igggg}%ation of additional monitoring.wells and"
hydr?EEP¢hes*would be necessary to- delineate. the extent: of- the#’
benzene plume- prior to recommending the.most appropriate remedial g

jtechnique- .
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SECTION 2 - SITE ASSESSMENT

2.01 Hydrogeology

2.01.1 Preliminary Field Investigation

In order to explore the site’s geologic conditions and
identify the presence of a possible petroleum hydrocarbon plume,
seven shallow monitoring wells, seven deep monitoring wells, four
soil borings, and ten hydropunches were installed in the vicinity
of Tanks STT61 - STT66 between 12 December 1991 and 11 January
1992.

Under the supervision of an OBG geologist, drilling operations
were performed by ATEC Associates, 1Inc., of Raleigh, North
Carolina, in accordance with the drilling procedures outlined in
Appendix E. Figure 2 is an illustration of the various drill
locations.

Monitoring wells were installed in nested pairs, comprising
one shallow well and one deep well. Each monitoring well was
constructed of 2" ID, schedule 40, PVC, with 10 feet of 0.01 slot
screen. Shallow wells (odd numbered) were installed to a depth
between 12 and 15 feet below grade. Within 3 feet of each shallow
well a deep monitoring well (even numbered) was emplaced to a depth
between 28 to 30 feet below grade. Appendix A contains well
constrﬁction diagrams for each well. Soil borings were terminated
at the water table which was encountered between 4 and 8 feet below
grade. Cuttings generated from drilling activities were contained

in 55 gallon drums and left at the site for future management.



Split spoon samples were collected during the drilling of the
7 deep wells and the 4 soil borings. Split spoon sampling occurred
continuously from O to 6 feet below grade and in 5 foot intervals
thereafter in accordance with ASTM D-1586. Detailed lithologic
descriptions of each soil sample were recorded in the field on
boring logs located in Appendix A. Each soil sample was screened
for volatile organic compounds using an Hnu. Two soil samples from
each deep well and so0il boring were selected for laboratory
analysis as discussed in section 2.02.3.

Each well’s horizontal location and top of casing elevation
was established to 0.01 ft. accuracy by a survey conducted by
Robert H. Davis, RLS (Exhibit A).

Addendum Field Investigation

Resultant of the preliminary site assessment, additional field
activities were warranted to better define subsurface contamination
identified in the vicinity of MW13 and MW1l4. In December 1992,
addendum field activities were completed which included the
installation of 6 monitoring wells, a test well, six hydropunches,
soil and ground water sampling and analysis and the completion of
an eight hour pump test.

Drilling operations were completed by ATEC Associates under
the supervision of an OBG geologist. Procedures for drilling
activities are located in Appendix E. Figure 2 illustrates the
location of all drilling activities.

Three monitoring wells (MW15, MW17 and MW19) were installed at

a maximum depth of 15 feet and three monitoring wells (MW16, MW18
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and MW20) were ipstalled at a maximum depth of 30 feet below grade.
The 6" ID test well wa; installed at a depth of 20 feet below
grade. Well construction diagrams of each well are located in
Appendix A. After installation each well was developed by
continuous low yield pumping and sampled for volatile organics by
method 601/602. Ground water analytical results are further
discussed in Section 2.02.4. Aquifer characteristic testing, in
the form of in-situ permeability testing and an eight hour pump
test was conducted on each newly installed monitoring well and the
test well, respectively. Aquifer characteristics are presented in
Section 2.01.3.

Soil samples were collected during the installation of the

three deep wells and the test well. Detailed 1lithological

~descriptions of each sample were recorded on bore logs presented as

Appendix A. Two soil samples from each location were sent to ETS
Laboratory for analysis of TPH, pH, and flash point. One sample,
obtained from MW20, was also analyzed for TCLP to facilitate drill
cutting disposal. Results of laboratory analyses are further
discussed in Section 2.02.3.

Penetrometer probes were installed in 15 foot and 30 feet
depths. Before completind the 30 foot deep hydropunches (H12, Hl4
and H16) site conditions necessitated initial augering to 20 feet
below grade before attempting the hydropunch. An insirument survey
was conducted by R.H.Davis (RLS) to determine the location and

elevation of each hydropunch and well. Survey data is located in

Exhibit A.



A%l fluids and soils generated by field activities were
containerized and transported to a permitted disposal facility for
subsequent disposal.

2.01.2 Geologic Conditions

MCB Camp Lejeune is situated in the Atlantic coastal Plain
Physiographic Province which, in North Carolina, is characterized
by a broad flat surface that slopes gently to the southeast (USGS,
1988). The MCB Camp Lejeune area overlies Cretaceous sediments of
sands, silts and clays that thicken towards the east and reach a
thickness of approximately 2500 feet. The investigation at Tarawa
Terrace, Tanks STT61 - STT66, involved the upper 30 feet of
sediments. Split spoon samples (Appendix A) revealed a subsurface
geology characterized by sand, silt and clays in various hues of
gray (bluish, greenish and pinkish) and light brown. Figures 5 and
6 present a geologic cross section of the study area along the
downgradient direction. Split spoon samples from addendum drilling
activities demonstrated findings consistent with the preliminary
site investigation. A grain size analysis of soil obtained from
the unconfined aquifer encountered during the installation of the
test well (9 - 11 feet below grade) revealed sediments ranging from
fine-to-medium, sandy-clay to fine-to-medium clayey-sand. Results
of this grain size analysis, conducted by McCallum Testing
Laboratories of Chesapeake, Va., by method ASTM D-422 are included
in Appendix H. An Inclusive Graphic Standard Deviation (Folk)

calculation determined the aquifer to be extremely poorly sorted.
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2.01.3 Aquifer Testing )
In-situ Permeability Testing

Hydraulic permeability (or conductivity) was estimated for
each nmonitoring well with the performance of an in-situ
permeability (slug) test. The test involves the removal of several
gallons of water from each well, creating a potential for flow into
the well from the surrounding aquifer. The rate at which the
ground water re-enters the well is monitored until the well’s

static water level is approached. Ground water levels during the

tests were measured with an electronic oil/water interface probe.

=N BN A BN

Values of hydraulic conductivity' were calculated based on the
change in water level versus the change in time using Horselov’s

formula. Appendix D contains the test data and the results are

summarized on Table 2. Using this method, the geometric mean for

b

hydraulic conductivity was estimated to be 24 gpd/ft’.

Pump Test

A six inch ID test well (TW) was installed at the site to

E N

determine the hydraulic characteristics of the aquifer including

transmissivity, hydraulic conductivity and the pumping well’s

radius of influence. The test well was installed to a depth of 20
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feet below grade with 15 feet of 0.01 slot screen. On December 17

1992, a pump test was performed with the constant discharge rate
(Q) of 5.5 gallons per minute (gpm) for a duration of eight hours.
The pumping rate was maintained by using a submersible pump with
the pumping rate being calibrated every 30 minutes for the duration

of the test. Water levels in the pumping well and two nearby well




clusters (MW3&MW4 and MW9&MW10) were measured and recorded at
various intervals during, and directly following the test.
Following the pump test, ground water recovery of the test well was
measured until the aquifer had recovered to within 95% of its
static level.

Using a graphical well analysis computer program, data
collected from the in-field testing was evaluated to determine the

aquifer’s hydraulic parameters by matching the drawdown data to

a modification of the Theis type curve matching by the Cooper &
Jacob (1946) straight line method, by plotting the drawdown of the
ground water versus elapsed time and the drawdown versus distance
from the pumping well on semi-logarithmic paper. By using these
methods the values were determined for transmissivity, storage and
hydraulic conductivity. Evaluation of data collected from MW9 and
MW10 determined that the distance from MW9 ahd MW10 to the pumping
test well may have been too great for the data to be utilized.
MW10 did not demonstrate enough drawdown to be considered effective
in the evaluation of aquifer characteristics, and was not used.
The following values were determined for transmissivity, storage
and hydraulic conductivity for the test well (TW), MW3, MW9

(shallow wells) and MW4 (deep well):
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Transmissivity Hydraulic Conductivity Storativity
(gpd/ft)- (gpd/£t?)

TW-Theis 454 16 0.30
TW-Cooper/Jacob 449 15 0.06
MW3-Theis 2845 9% 0.08
MW3-Cooper/Jacob 2850 95 0.06
MW4-Theis 10332 340 0.005
MW4-Cooper /Jacob 10103 340 0.004
MW9-Theis 2050 70 0.076
MW9-~Cooper /Jacob 2604 90 - 0.035

.

The hydraulic conductivity determined by the pump test differs
from that determined by the slug test by approximately one order of
magnitude. Slug iteét results provide a more localized
interpretation of conductivity whereas the 6" ID test well is more
likely to provide a better estimate for a site-wide hydraulic
conductivity.

~Values in transmissivity and_hydraulic conductivity appear to
fludtuate with depth within the aquifer suggesting a heterogeneous
formation. Differences in conductivity between shallow and déep
wells are larger than those calculated for vertically equivalent
depths at greater horizontal distances. This type of layered
heterogeneity is common iﬁ unconsolidated marine deposits.

For the purpose of estimating the radius of influence, a
geometric mean of transmissivity values (2000 gpd/ft) was used in
the following equation:

YL = Q/2Ti where:

YL = Radius of influence

i = Hydraulic gradient (0.001 ft/ft)

T = Estimated transmissivity (2000 gpd/ft)
Q = Pumping rate (7920 gpd)



From this equation, the radius of influence, using Theis type
curves, is calculated to be approximately 2200 feet. Calculations
utilizing values from the Cooper & Jacob straight line method
approximate the radius of influence to be 2000 feet. These two
values appeér to be in agreement with one another. Data generated
from the pump test can be reviewed in Appendix F.

2.01.4 Ground Water Flow

On December 17 1992, ground water elevations were gauged in
all of the monitoring wells at the site. Using an electroni
oil/water iﬁterface probe, ground water was measured to be between
4 and 8 feet below the top of the well casing. After installation,
each well was surveyed to establish top of casing elevations
relative to 100.00 feet. From these elevatidns, the ground water
elevation in each well can be determined. Using the elevational
data summarized on Table 1, ground water contour maps were derived.
Figure 3 depicts the ground water flow across the study area as
monitored by the shallow wells. Figure 4 illustrates the ground
water flow monitored by the deep wells. Ground water appears to be
flowing in an overall southerly direction. Variances in ground
water elevations north of the railroad tracks suggest a possible
re-charge boundary in the shallow ground water system, created by
the railrocad tracks and compacted path around the tank area.
Differences in coarseness and compaction of shallow subsurface
materials can produce a re-charge effect, especially during times
of increased precipitation. The deeper monitoring wells do not

appear to be affected by such shallow factors. With an estimated
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hydraulic gradient of 0.001 ft/ft and an effective porosity of
0.40, the flow velocity of the ground water can be approximated at
0.008 ft/day or 3 ft/yr.-
2.02 Environmental Assessment
2.02.1 Free Product Characterization

With an electronic oil/water interface probe each well was
monitored for the possible presence of free product on at least two
occasions. Free product was not detected in any of the wells
during preliminary or addendum field events.
2.02.2 Air Characterization

During all field operations ambient air and sample head space
was monitored for volatile organics wusing an Hnu or PID
(photoionization detector). At no time did the workers’ breathing
zone or the ambient air quality éxceed 1 ppm. As each soil and
liquid sample, was collected the Hnu/PID was used to detect
volatile emissions. Only one soil sample (MW12) demonstrated
volatile organic levels above 5 ppm (a reading of 9 ppm was
recorded). Hnu/PID values for soil samples were recorded on the
bore 1logs included in Appendix A. All the 1liquid samples

registered below 5 ppm on the Hnu/PID.
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2.02.3 Soil Characterization
Preliminary Field Investigation

Two soil samples from each soil boring and deep monitoring
well were selected for laboratory analysis. At each location a
sample from the water table and five feét above the water table was
sent to Environmental Testing Services, Inc., in Norfolk, Virginia,
for TPH analysis (California method)., Five water table samples

(MW2, MW4, MW6, MW8, and MW14) were also analyzed for flash point

samples (MW2, MW6, and MW8) and a compésite sample (obtained from
directly beneath the tanks) were selected for Toxicity
Characteristic Leaching Process (TCLP) analysis (EPA Manual SW-846
Method 1311). Laboratory results are presented in Appendix C.

Total Petroleum Hydrocarbons (TPH) for the 22 samples
collected ranged from below method detection limits to 13.2 mg/kg.
The geometric mean concentration was 2.31 mg/kg and only one water
table sample (MW6) was above 10 mg/kg. Flash point testing on five
soil samples was negative at the maximum temperature tested
(110°C). Of the forty TCLP parameters, two constituents were found
above method detection limits. Barium and Pentachlorophenol were
present, however neither represented concentrations above
regulatory levels.
Addendum Field Investigation

Two soil samples from each deep well and the test well were
submitted to ETS Laboratory for analysis of TPH by methods 3550 and

5030, Flash Point by method 1010 and pH by method 9045. Only one
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soil sample exhibited TPH above laboratory detection limits. Soil
obtained from 0-2 feet below grade from the test well contained 12
mg/kg TPH by method 3550. Analysis by method 5030 of the same
interval did not demonstrate TPH values above laboratory detection
limits. For the purpose of soil disposal, a TCLP analysis was
conducted on soil collected from 10-12 feet below grade from MW20.
Barigm was the only p;rameter to be detected above laboratory
detection limits. The detected concentration of Barium (0.641
mg/l) was below the regulatory level of 100 mg/l.

Flash point and pH analyses were conducted on three soil
samples collected at the water table of each deep monitoring well.
In each instance, flash point was less than 140°F. Measurements of
pH ranged from 4.70 to 5.31. Laboratory results are presented in
Appendix C.

2.02.4 Ground Water Characterization

Preliminary Field Investigation

Between January 7 and 11 1992 ground water samples were
collected from each monitoring yell and hydropunch. Hydropunch
sampling was accomplished by the methods previously described in
Section 2.01.1 Ground water samples from each monitoring well were
obtained by using a stainless steel bailer and following the
procedures dictated in Appendix G. Prior to sample collection,
each monitoring well was purged of three times thé well’s volume.
Ground water samples were sent to OBG Laboratories in Syracuse,
N.Y. for analysis by EPA methods 8010, 8020, 8100 and TCLP. EPA

methods 8010, 8020, and 8100 are derived from, and equivalent to,
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EPA methods 601, 602 and 610, respectively. They utilize the same
technique and include the same parameters. Laboratory results are
available for review in Appendix B.

Of all the parameters analyzed, only benzene was found to
exist in concentrations over North Carolina Ground Water Standards.
Monitoring well MW1l4 and hydropunches H1, H3 and H4 contained
benzene concenérations ranging from 0.007 mg/l (H3 and H4) to 0.023
mg/l (MW1l4), compared to the State standard of 0.001 mg/l.
Trichlorofluoromethane, and 1,1 dichloroethane were present in two
sample locations (MW10 and Hl), however, there are no regulatory
standards listed for these analytes.

At the time of sampling specific conductivity and PpH
measurements were obtained from each of the monitoring wells.
These measurements are summarized on Table 3.

Addendum Field Investigation

In December 1992, ground water from each newly installed
monitoring well and hydropunch was collected and sent to 0BG
Laboratory for analysi; by method 601/602 for volatile organics.
Benzene, toluene, ethylbenzene, XyYlene (BTEX) ,
trichlorofluoromethane, 1,1-dichloroethane, 1,1,1-trichloroethane,
tetrachloroethene and chloroform was found to exist in the ground
water in concentrations above laboratory detection limits. Six
sample locations exhibited benzene in concentrations ranging from
0.001 mg/l (MW20) to 0.042 mg/l (H13). Monitoring well MW1l5, H12
and H13 were the only sample locations to demonstrate toluene,

ethylbenzene and xylene above laboratory detection limits. MW15
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contained toluene, ethylbenzene and xylene values of 0.009 mg/l,
0.010 mg/l and 0.019 mg/l, respectively. HI12 demonstrated toluene,
ethylbenzene, xylene concentrations of 0.10 mg/l, 0.03 mg/l and
0.17 mg/1, respectively. Toluene, ethylbenzene, xylene
concentrations in H13 were 0.008 mg/l, 0.003 mg/l and 0.012,
respectively. The toluene, ethylbenzene, Xylene values were at or
below the State Ground Water Standards. MW16 demoﬁstrated a 0.002
mg/l concentration of chloroform. H12 and H13 were the only sample
locations to exhibit the presence of trichlorofluoromethane.
Concentrations were found to be 0.055 mg/l (H12) and 0.001 mg/l
(H13). H12 was the only sample location to demonstrate 1,1-
dichloroethane (0.002 mg/l), 1,1,1-trichloroethane (0.009 mg/1l) and
tetrachloroethene (0.002 mg/l) above laboratory detection limits.
Ground water laboratory results are located in Appendix B.

Specific conductivity, measured at the time of sampling,
ranged between 98 and 135 umhos/cm. Measurements of pH varied
between 5.27 and 6.75 (standard units). Field measurements are
included in Table 3.

2.03 Ouality Assurance/OQuality Control

Throughout field operations steps were taken to maintain
quality assurance and quality control (QA/QC). Field instruments
such as the Hnu/PID, pH meter and specific conductivity meter were
calibrated on site. The Hnu/PID was calibrated to 100 ppm
isobutylene. Specific conductivity and pH meters were calibrated

with standardized solutions.
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Sampling equipment was decontaminated by using a series of
rinses involving distilled water, non-phosphate detergent, methanol
and dilute nitric acid. A rinse blank (field blank) was included
in the analysis to —confirm the decontamination process

effectiveness.

Standard laboratory QA/QC procedures were applied 1in

accordance with the referenced EPA Methods. -In addition, trip

blanks and duplicate samples were used.
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The primary guidance document applied is the EPA’s "Risk Assessment
Guidance for Superfund, Volume I: Human Health Evaluation Manual".
As such, it analyzes potential site-related acute and chronic

health risks to on-site and off-site receptors, under both current

and future use scenarios.
3.02 Site-Specific Descriptive Information
3.02.1 History

The three 25,000 gallon tanks were installed in 1954 for

!

storage of #6 fuel oil and used for such until 1979. From 1979
until 1988 the tanks were used for waste o0il storage. The tanks
were emptied in 1988, according to Tom Morris, Environmental
Management Department MCB Camp Lejeune. Mr. Morris is O’Brien &
Gere Engineers, Inc. environmental contact for this project. The
tanks currently remain empty, with the exception of 2 - 3 inches of
residual product at the bottom of each tank.

According to Mr. Morris, a spill occurred in the tank area
(date, quantity and details unknown).

Preliminary site investigations were conducted in November
1990 by Dewberry and Davis. This investigation included soil
borings in the area of the tanks. Soil samples were analyzed for

total petroleum hydrocarbons (TPH) by both California GC Method and

EPA IR method 418.1 and for volatile organic compounds (VOC) (EPA

Method 8010/8020). TPH results from two soil samples are as

follows (as reported in the Dewberry and Davis report):

- Sample NRSB-5, near the valves on the west sides of the

tanks, 1 - 2 feet below grade. 211 ppm diesel (GC

method), 7000 ppm total (IR method).
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- Sample NRSB~7, near the valves on the east sides of the
tanks, 0.5 - 2° feet below grade. 70 ppm diesel (GC),
7500 total (IR). A sample from the same boring, at 3.5 -

4 feet was 200 ppm total (IR).

Results of the other nine soil boring samples were below the
detection limit of 10 ppm. Soil samples analyzed for VOC’s (34
priority pollutants; EPA Methods 8010/8020) yielded 0.006 ppm
chloroform, 0.03 ppm methylene chloride, 0.035 ppm 1,1,1-
trichloroethane, and 0.061 ppm 1,1,2-trichlorotrifluoroethane.
Dewberry & Davis concluded that, based on the locations and
concentrations of the detected compounds, the results are likely

related to localized surface spills.

3.02.2 Site & Surrounding Area Description

The tanks are located on the southwest corner of Foster Street
and Campbell Street at the Air Station. The base fire station is
located 200 feet to the south;“the ailr station’s taxiway is located
800 feet further south of the fire station. Large machinery
buildings, aircraft hangars and the base’s commissary building are
located to the west. Further east on Foster Street is.an area
recently graded, for construction of an aircraft hangar. Office
b