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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 

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

MATERIAL DISPOSAL OFFICERS (HMDO) 

ALTERNATE 

HAZARDOUS 

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

NAME OF ORGANIZATION BUILDING EXTENSION - - 

Assistant 
PRIMARY 

ALTERNATE 

Assistant 
PRIMARY 

ALTERNATE 

Chief of Staff, Logistics 
Arlene Waters 
Appt Date: 
Training: 28-30 Jul 92 

914 253512507 

Sgt P. Patridge 
Appt Date: 
Training: 18 Aug 93 

914 253512507 

Hazardous Waste Sites: 908, AS-118, 
1502, 80 

Chief of Staff, Morale, Welfare, and Recreation 
Fred Schmitt 1401 251712862 
Appt Date: 
Training: 27-29 Jul 93 

Fred Patterson 
Appt Date: 
Training: 19 Aug 92 

1015 213515392 

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

Base Maintenance Division 
PRIMARY Jim Waldrop 

Appt Date: 
Training: 27-29 Jul 93 

ALTERNATE Tim Jewel1 
Appt Date: 
Training: 27-29 

Hazardous Waste Sites: 

1202 3046 

1105 5158 

1102, 1202 



I”, 

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO) 

NAME OF ORGANIZATION - -- 

Brig Co., 
PRIMARY 

ALTERNATE 

Brig Co., 
PRIMARY 

BUILDING EXTENSION 

HQ & Supt Bn 
SSgt Phillip Bradshaw 1041 
Appt Date: 1 Apr 92 
Training: 28-30 Jul 92 

Cpl Reyna 1041 
Appt Date: 
Training: Feb 93 

Hazardous Waste Site: 1041 

Correctional Custody Unit (Rifle Range) 
SSgt Gene A. Rued 
Appt Date: 5 Mar 93 
Training: 

1967 

1967 

HM/HW Handler at Brig at Rifle Range 
-. Sgt Karn 

Appt: 25 Feb 92 

Communications Electronics Division 
PRIMARY 

ALTERNATE 

George E. Krentz 
Appt Date: 25 Jun 91 
Training: 27-29 Jul 93 

Bob Critcher 
Appt Date: ? 
Training: 

1101 5422/2625 

24 1661 

Hazardous Waste Sites: 24 
Hazardous Waste Managers/Handlers none appointed 

Field Medical Service School 
PRIMARY HMl Bodine 

Appt Date: 
Training: 28-30 Jul 92 

ALTERNATE Sgt Couch 
0742/0982 Appt Date: 
Training: 

Hazardous Waste Sites: M105/104, M308 

Headquarters & Support Battalion 
PRIMARY 

ALTERNATE 

SSgt Fraser 
Appt Date: 
Training: ? Jan 93 

LCpl Hudson 
Appt Date: 19 Aug 91 
Training: 

Ml05 0742 

Ml05 

12 3852 

1117 3107 



Hazardous Waste Sites: 

Dependent Schools - 

PRIMARY Joe Jones 
Date: Training: 27-29 July 93 

12, 1117 

2461 Apt 



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 5. G. DePoorter BB-28 7528/7233 

Appt Date: 30 June 93 (up dated 
Training: 27 - 29 July 93 scheduled 5 July 93) 

GySgt S. Snow BB-49 750617262 
Appt Date: 30 June 93 
Training: 27-29 Jul 93 

Hazardous Waste Sites: BB-86, BB-51 

ALTERNATE 

Marine Corps Service Support School 
PRIMARY Capt Colmenares 

Appt Date: 
Training: 

Ml30 0839 

ALTERNATE MGySgt Smith moved to new office 0839 
Appt Date: 
Training: 27-29 July 93 
Hazardous Waste Sites: M90, M119, Ml71 

Reserve Affairs Department 
PRIMARY 

ALTERNATE 

Capt McGrath 
Appt Date: ? 
Training: ? 

SSgt Alltop 
Appt Date: 
Training: 7 April 93 

Hazardous Waste Sites: 

1211 2221/1732 

1403 222111732 

1111 



HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO) 

NAME OF ORGANIZATION - BUILDING EXTENSION -- 

Rifle Range Detachment 
PRIMARY MGySgt Harmon 

Appt Date: 
Training: 27-29 July 93 

MSgt Phillips 
Appt Date: 
Training: 27-29 July 93 
Hazardous Waste Sites: 

ALTERNATE 

School of 
PRIMARY 

ALTERNATE 

Infantry 
GySgt St. Hilaire 
Appt Date: 
Training: 28-30 Jul 92 

SSgt A. Smith 
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 

RR11 793717952 
(new) 

RR11 

RR13 

7952 
(new) 

TC-846 0248/0461 

TC-611 0399 

AC/S, Training and Operations Dept 

Training Support Division 
PRIMARY Cpi John E. Wood, Jr. 

Appt Date: 15 June 93 
Training: 

ALTERNATE 

1404 5479/3331 

LCpl Dennis M. Sanders 
Appt Date: 7 Nov 91 
Training: 

1404 547913331 

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 Updated 
Building: H-l Major Cook in Aug) 20 Aug 93 
Extension: 804718502 
Appt Date: 
Training: 27-29 July 93 

ALTERNATE W02 Marker 
Building: H-l 
Extension: 8047/8502 
Appt Date: 15 Apr 93 
Training: 

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO) 

NAME OF ORGANIZATION BUILDING EXTENSION -- 

Headauarters Battalion 
PRIMARY Lt Chiapello 

Appt Date: July 93 ? 
Training: 

423 5305/5294 

ALTERNATE LT Belson 
Appt Date: July 91 
Training: 

423 530515294 

2d Assault Amphibian Battalion 
PRIMARY 

ALTERNATE 

GySgt McCullough 
Appt Date: 
Training: 

LCpl Belkenstan 
Appt Date: 
Training: 

2d Tank Battalion 
PRIMARY Maj. Clippard 

Appt Date: 
Training: 

ALTERNATE SSgt Ford 
Appt Date: 
Training: 27-29 July 93 

BB-6 7176 

A-47 7436/7586 

407 3861/3725 

407 386113725 



HAZARDOUS MATERIAL DISPOSAL OFFICERS 

NAME OF ORGANIZATION - -- 

2d Reconnaissance Battalion 
PRIMARY HMC Geurrero 

Appt Date: 
Training: 

ALTERNATE GySgt Walkers 
Appt Date: 
Training: 

2d Light Armored Infantry Battalion 
PRIMARY 

ALTERNATE 

2d Combat 
PRIMARY 

ALTERNATE None 

Capt Coglianese 
Appt Date: 
Training: 

Sgt Cook 
Appt Date: 
Training: 

Engineer Battalion 
Lt Hyams 
Appt Date: June 91 
Training: 

2d Marine 
HP-250 

ALTERNATE 

Regiment PRIMARY CW03 Detzel 
3400 
Appt Date: Jan 92 
Training: 

SSgt Friend 
Appt Date: June 91 
Training: 

1st Battalion, 2d Marine Regiment 
PRIMARY Lt Seldon 

Appt Date: 
Training: 

(mD0) 

BUILDING EXTENSION 

BA-102 7327 

BA-102 7327 

ALTERNATE None 
Appt Date: 
Training: 

2d Battalion, 2d Marine Regiment 
PRIMARY 

ALTERNATE 

Lt Miller 
Appt Date: 
Training: 

Sgt Edwards 
Appt Date: Jan 92 
Training: 

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 

Appt Date: 
Training: 

HP-250 3277 

ALTERNATE None 
Apt. date: 
Training: 

6th Marine Regiment 
PRIMARY Capt Wasilewski 

Apt. date: 
Training: 

ALTERNATE SSgt Thompson 
Apt. date: 
Training: 

1st Battalion, 6th Marine Regiment 
PRIMARY Lt Bettondorf 

Apt. date: 
Training: 

ALTERNATE Sgt Jones 
Apt. date: 
Training: 

3rd Battalion, 6th Marine Regiment 
PRIMARY Lt Banton 

Apt. date: 
Training: 

ALTERNATE None 
Apt. date: 
Training: 

8th Marine Regiment 
PRIMARY CWO Clark 

Apt. date: 
Training: 

ALTERNATE SSgt Jones 
Apt. date: 
Training: 

TC-773 2884 

TC-773 2884 

TC-608 0247 

TC-608 0247 

TC-774 0132 

HP-100 3460 

HP-100 3460 



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

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO) 

NAME OF ORGANIZATION BUILDING EXTENSION -m 

1st Battalion, 8th Marine Regiment 
PRIMARY None 

Apt. date: 
Training: 

ALTERNATE None 
Apt. date: 
Training: 

2d Battalion, 8th Marine Regiment 
PRIMARY Lt Coutet 

Apt. date: 
Training: 

ALTERNATE Lt Kelliher 
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 

Apt. date: 
Training: 

ALTERNATE Cpl Watson 
Apt. date: 
Training: 

10th Marine Regiment 
PRIMARY Capt-Rassel 

Apt. date: 
Training: 

ALTERNATE MGySgt Arnold 
Apt. date: 
Training: 

1st Battalion, 10th Marine Regiment 
PRIMARY Lt McGhee 

Apt. date: 
Training: 

ALTERNATE 525 5102 

118 2559 

118 2559 

HP-100 2137 

HP-100 2137 

1775 3933 

1775 3933 

525 5102 



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

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO) 

NAME OF ORGANIZATION -m 

2d Battalion, 10th Marine Regiment 
PRIMARY Cpl Bentey 

Apt. date: 
Training: 

ALTERNATE LCpl Krickham 
Apt. date: 
Training: 

3rd Battalion, 10th Marine Regiment 
PRIMARY Lt Tormenti 

Apt. date: Dee 91 
Training: 

ALTERNATE LCpl Tatum 
Apt. date: 
Training: 

5th Battalion, 10th Marine Regiment 
PRIMARY Lt Malone 

Apt. date: 
Training: 

ALTERNATE MSgt Myers 
Apt. date: 
Training: 

Headquarters Battery, 10th Marine Regiment 
PRIMARY LCpl Poirier 

Apt. date: 
Training: 

ALTERNATE LCpl Hucklerry 
Apt. date: 
Training: 

BUILDING EXTENSION 

501 

501 

HP-560 

HP-560 

516 

516 

1841 

1841 

1569 

1569 

1498 

1498 

1032 

1032 

3897 

3897 



HAZARDOUS 

PRIMARY 

ALTERNATE 

ALTERNATE 

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO) 

HAZARDOUS MATERIAL/WASTE 
2D FORCE SERVICE SUPPORT 

MANAGEMENT PERSONNEL 
GROUP, CAMP LEJEUNE 

MATERIAL DISPOSAL COORDINATORS (HMDC) 

Lt Carrel1 Updated 
Building: 317 20 Aug 93 
Extension: 3924/2292 
Apt. date: 27-29 July 93 
Training: 

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

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

NAME OF ORGANIZATION -- 

Headquarters &I Service Battalion 

BUILDING EXTENSION 

PRIMARY 

ALTERNATE 

FC-400 1655/1728 
FC-263 3360/3461 

FC-263 3360/3461 

1stLt McGeehan 
Apt. date: 23 Jun 93 
Training: 27-29 July 93 

MSgt Bowman 
Apt. date: 23 Jun 93 
Training: 

LCpl Laurent 

Hazardous Waste Sites: FC-253, FC-255 

3549 

2d Maintenance Battalion 
PRIMARY 1stLt Flagg FC-500 5222/3989 

Apt. date: 
Training: 27-29 July 93 

ALTERNATE SSgt Mitchell FC-500 3983 
Apt. date: 
Training: 27-29 July 93 

CIV Marie Silence Date: 27-29 July 93 5510 

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 -m 

2d Supply 
PRIMARY 

ALTERNATE 

Battalion 
1st Lt Cole FC-500 
Apt. date: 
Training: 27-29 July 93 

GySgt Reyes FC-500 
Apt. date: 
Training: 27-29 July 93 

Hazardous Waste Sites: FC-263, 907, 916 

2d Landing Support Battalion 
PRIMARY 1stLt Linguist (T. C.) FC-400 

Apt. date: 
Training: 27-29 July 93 

ALTERNATE Sgt T. C. Smith FC-400 
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 

Apt. date: 
Training: 27-29 July ??? 

ALTERNATE 

2d Dental 
PRIMARY 

ALTERNATE 

FC-263 

HMl Janowsky 
Apt. date: 
Training: 

FC-263 

Hazardous Waste Sites: FC-263 

Battalion 
ENS McElyea 
Apt. date: 
Training: 

LtJg Jacobson 
Apt. date: 
Training: 

3405/3256 
try 3418 

340513256 

3753/3418 

375313418 

3571/5099 

357115099 

FC-400 2831/2935 

FC-400 2831/2935 

Hazardous Waste Sites: FC-308, 460 



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

- 

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO) 

NAME OF ORGANIZATION BUILDING EXTENSION -- 

PRIMARY 
8th Engineer Support Battalion 

2d LT Stover FC-300 2622/1889 
Apt. date: 
Training: 

Sgt Lang FC-300 262211889 
Apt. date: 
Training: 27-29 July 93 

Hazardous Waste Sites: FC-200, SFC-221, SGP-31 

ALTERNATE 

8th Motor 
PRIMARY 

ALTERNATE 

Transport Battalion 
1stLt DePalma 
Apt. date: 
Training: 

FC-400 168411892 

LCpl Guillory FC-400 168411892 
Apt. date: 
Training: 27-29 July 93 

Hazardous Waste Sites: FC-270, 928 

DEPLOYING UNITS 
NAME OF ORGANIZATION -v 

MSSG-22 
PRIMARY 

ALTERNATE 

MSSG-24 
PRIMARY 

ALTERNATE 

BUILDING EXTENSION 

Capt Skeens 
Apt. date: 
Training: 

FC-100 1333/1360 

Sgt Brunson 
Apt. date: 
Training: 

FC-100 133311360 

Hazardous Waste Sites: FC-100 

1stLt Glass 
Apt. date: 
Training: 

Sgt Knottey 
Apt. date: 
Training: 

Hazardous Waste Sites: FC-100 

FC-100 264112643 

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 -m 

MSSG-26 
PRIMARY 

ALTERNATE 

1stLt Ruane 
Apt. date: 
Training: 

FC-100 2151/3513 

SSgt Finley 
Apt. date: 
Training: 

FC-100 2151/3513 

Hazardous Waste Sites: FC-100 

BSSG-4 
PRIMARY Capt Null unit not in service 60 

Apt. date: 
Training: 

ALTERNATE GySgt Flemming 
Apt. date: 
Training: 

Hazardous Waste Sites: None listed 

BSSG-6 
PRIMARY Capt Whieldon ? 

Apt. date: 
Training: 

ALTERNATE NMSgt Thompson ? 
Apt. date: 
Training: 

Hazardous Waste Sites: None listed 

60 2820 

60 5083 

60 5083 

2820 



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

CAMP LEJEUNE 

HAZARDOUS MATERIAL DISPOSAL COORDINATORS (HMDC) 

PRIMARY GySgt Polk also Precious Metals Updated 
Building: 58 13 May 93 
Apt. date: 02 Mar 92 
Training: 29 Apr 92 
Extension: 5038/9 

ALTERNATE Sgt Babb 
Building: 58 
Apt. date: 
Training: 27-29 July 93 
Extension: 5038/9 

Hazardous Waste Sites: FC-241, FC-251, FC-365, 1309, 
1310, 1604, 1605, 1747, 1827 

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO) 

NAME OF ORGANIZATION -- 

Headquarters f Service Company 
PRIMARY Sgt Pence 

Apt. date: 7 Ott 91 
Training: 5 Aug 91 

ALTERNATE Cpl Swink 
Apt. date: 28 Aug 90 
Training: 25 Sept 91 

Intelligence Company 
2d MAGTF All-Source Fusion Center 
PRIMARY WO Good 

Apt. date: 
Training: 

ALTERNATE Sgt Walsh 

Apt. date: 
Training: 

SITE MANAGER 
SSgt MC Kenny 
Sgt Weaver 

HANDLERS SSgt Messier H-l no phone 
Sgt Benavitas H-l no phone 
C$l Chapel FC-300 2926 

BUILDING EXTENSION 

1309 269212698 

1309 2677 

H-17N 8449 

H-17N 8449 
1747 1310 

1309/1310 2677 
H-l no phone 



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

CAMP LEJEUNE w 

HAZARDOUS MATERIAL DISPOSAL OFFICERS (BMDO) 

NAME OF ORGANIZATION -- 

Remote Piloted Vehicle Company 
PRIMARY Capt Desalva 

Apt. date: 
Training: 

ALTERNATE Cpl Choguette extension 3024/3163 
Apt. date: 
Training: 

2d Anqlico Company 
PRIMARY 

ALTERNATE 

Sgt Robertson 
Apt. date: 
Training: 

Cpl Dittmer 
Apt. date: 
Training: 

2d Force Reconnaissance Company 
PRIMARY SSgt Rodrizuez 

Apt. date: 
Training: 

ALTERNATE 
Apt. date: 

2d Radio Battalion 
PRIMARY Lt Sparks 

Apt. date: 
Training: 

ALTERNATE SSgt Dolan 
Apt. date: 
Training: 

8th Comunications Battalion 
PRIMARY Maj Lee 

Apt. date: 
Training: 

ALTERNATE Cpl Perez 
Apt. date: 
Training: 

BUILDING EXTENSION 

1747 deployed 

1747 deployed 

FC-251 2028/5212 

FC-251 2028/5212 

FC-251 1664 

FC-251 1860 

FC-365 1086 

FC-365 5114 

FC-300 1622/1025 

FC-300 1622/1025 



HAZARDOUS MATERIAL/WASTE 
II MARINE EXPEDITIONARY 

MANAGEMENT PERSONNEL 
FORCE, CAMP LEJEUNE 

HAZARDOUS MATERIAL DISPOSAL COORDINATORS 0 

PRIMARY 
Building: 
Extension: 
Apt. date: 
Training: 

ALTERNATE 
Building: 
Extension: 
Apt. date: 
Training: 

H-21 
8277 
22 July 92 
scheduled for 28-30 July 92 for contract 92 

1205 
3380 
Dee 91 

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO) 

NAME OF ORGANIZATION BUILDING EXTENSION -- 

Headquarters &I 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 
Apt. date: 
Training: 

1206/1205 3380 

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

HAZARDOUS MATERIAL DISPOSAL OFFICERS (HMDO) 

PRIMARY Lt c. c. _. -. Smith BUILDING EXTENSION 
Apt. aate: June 92 
Training: 28-30 July 92 scheduled 

NAVAL HOSPITAL 

ALTERNATE EM1 Mann 
Apt. date: 
Training: 

HM-118 4904 

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-l a771 
Apt. date: 
Training: 

HAZARDOUS MATERIAL DISPOSAL OFFICER (HMDO) 

PRIMARY SSgt G. C. Brown H-l 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 
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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 held 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, instailing 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 pg/L while the State Water Quality Standard (WQS) of 1.0 ug/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-lo, 

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 l/Cmile 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/PFfEVIOUS 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-S 

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. In June 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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FIGURE 1 
CAMPBELL STREET JP-5 PIPELINE 

SITE LOCATION MAP 

NEW RIVER MARINE CORPS AIR STATION 
JACKSONVILLE, NORTH CAROLINA 
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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: 

l 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. 

l Two areas of the pipeline, the northern portion near Building AS-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. 

l 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/Ll 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. 

l 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. 

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

a rate of approximately 0.04 ft./year. 

l The average hydraulic conductivity for tests run on MW-2 and MW-3 was 

1.6 x 10-Z ft./day. 

l The groundwater gradient for the site (calculated from the hydraulic conductivity 

tests) was 0.002. 

l Estimated porosity for the site was 0.28 (Fetter 1980). 
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l Bemediation 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. 

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

abandoned pipeline and removing the contaminated soils. 

l 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. 

l 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 9,199l 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 neutrauacid 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 

l/bmile 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, br 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. 
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2.0 SITE HISTORY/PREVI-OtJS INVESTIGATIONS 

The CSFF consists of four above-ground storage tanks CAST). 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 USTs 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. 
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UST AS-143 is constructed of steel 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: 

l 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. 

l 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 VOC 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. 

l No off-site sources appear to be contributing to the groundwater contamination 

detected at the site. 

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

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

l The average hydraulic conductivity for tests run on MW-2 and MW-3 was 

2.3 x 10-z ft./day. 

l The groundwater gradient for the site (calculated from the hydraulic conductivity 

tests) was 0.006. 

l Estimated porosity for the site was 0.28 (Fetter 1980). 

l 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. 

l 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 wells near Building 903. 

Building 903 serves as a warehouse at the base. According to past documents provided by the 

government, one steel 550gallon 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 

million (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 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 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 Flanner Beach Formations of the Pleistocene series. The Castle 

Hayne Formation is composed of limestones and mans. 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 Camp Lejeune area, the Yorktown Formation is 

characterized by fine to medium-grain quartz sand (Hamed et al., 1989). The basal unit consists of 

contiguous clays. The James Cii 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 

surficiM 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 sudicial 

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 (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 t3310 

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 

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

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 hydrocarbondigesting 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. Soils 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-l through 903- 

3 during the April 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 all 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 I. The area south of Building 1115 formerly contained seven underground storage tanks 

(USTs). According to past documentation, all seven USTs (1100-l through 1100-7) were used to 

contain regular gasoline as part of the PX service station in this area. Construction drawings 

provided to GSI 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 21. Tanks 1100-l 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 1 100-l 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 11 15 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 Beaverdam Creek. Potable water for the base is 

supplied by wells 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 Castle Hayne Formation is composed of limestones and marls. 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 Camp Lejeune 

area, the Yorktown Formation is characterized by fine to medium-grain quartz sand (Harried 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 

sutficial aquifer and the confined Yorktown and Castle Hayne aquifers. The depth to groundwater 

typically ranges from three to twelve feet below the surface. 

The sutficial 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 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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4.5 Technical Summary s 

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 

adsorbed-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, 1.993, 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 purgeable 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 

Jr” 1). The site map (Figure 2) illustrates the location of the installed wells near the access manway 

. 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 

OO-gallon capacity tank and consists of single-wall steel construction. According to past documents, 

zsel fuel leak was discovered in a product line leading from UST-A-47-3 during a hydrostatic test on 

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

lmander Atlantic Division Naval Facilities Engineering Command (IANTDIV NAVFACENGCOM), 

7g 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 allowed water to enter the UST 

-tg rain storms displacing approximately 1,000 gallon s CI! diesel fuel. The release was discovered 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 

I~..~ A-47 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 

zr is located approximately 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 

Miocene 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. 

1, .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 

trial 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 collected 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 

orator 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 

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

:I---led 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. 

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

Is in the area are characterized as fine-grained sand and silt. Analytical results indicate that 

;orbed-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 

lotted 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-l 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 

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

ndards. 
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,:, 

Ie Description 

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

‘F The site map (Figure 2) illustrates the location of the installed wells near Building AS-1 14. 

ng &-I 14 senses 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 

lation documenting the age or condition of the UST when removed. According to the Closure 

-t 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) 

3tic petroleum hyrocarbons were detected in the headspace of soil samples collected from the 

-n of the excavation. A composite soil sample was subsequently collected from the bottom of the 

,ation and was analyzed for the presence of totai perroieum hydrocarbons (TPH) as fuel by U.S. 

Inmental 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-1 14 is located approximately 2,000 feet north of the Marine Corps Air Station. The area 

diately adjacent Building AS-l 14 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 

Iraphy. 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 

: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 

,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 
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;ated at the Marine Corps Air Station, New River, North Carolina. The site check was designed to comply with 

,VFAC contractual requirements. 

rw soil borings/monitoring wells were drilled and installed at the site on March 11, 1993. Soils in the area are 

i.-.,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 3.5 to 5 

t below the surface in monitoring well AS1 14-3. 

sed on liquid level measurements, the depth to groundwater ranges between approximately four and fwe 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 AS1 14-l through 

114-3 during the March 12, 1993 well gauging event. Groundwater samples were collected from the 

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

lrocarbon 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-l 18. Building AS-l 18 

5 an equipment facility at the base. According to past documents, one steel 550-gallon capacity 

gt uund storage tank (UST) used to store waste oil adjacent to the building was excavated and 

led on August 18, 1992. GSI 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 

Lies. 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 

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

le, 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. 

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

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

- 

and and Water Use 

/. G-1 18 is located approximately 2,000 feet north of the Marine Corps air field. The area 

zdiately adjacent Building AS-1 18 is comprised of buildings that house maintenance and other 

)ort 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 

liocene 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 

.t to 6,000 feet in the east. The geologic units in the area are divided into six formations: the C&e 
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)ils will be disposed of accordingly, in compliance with contract, state, federal and local regulations. 

le 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 

IL +y of the composite soil sample analytical results will be provided to the remediation contractor 

r acceptance of the SOILS. 
_ I 

‘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 

iateriafand 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 

le 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. 

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

,enerator to remove this portion of responsibility. 

In May 21, 1993, three drums of soil cuttings were removed from the site.and transported to the 

e- diation facility for recycling. 

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

5gaIlon drums 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 

AS-l 18 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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god detection limits. 

d on liquid-level measurements, the depth to groundwater ranges between approximately 9.5 and I I feet. 

ir’ -ease hydrocarbons were not measured or observed in monitoring wells AS1 18-1 through AS1 18-3 during 

&.,.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 

,urgeable aromatic hydrocarbons by EPA Method 602. Dissolved-phase hydrocarbon concentrations In all.of 

groundwater samples collected were less than the ,laboratoty’s reported method detection limit. 

. 
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1, . 

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

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

iv AS-410. Building 410 serves as a service station for the Marine Corps Commissary at the base. 

rL...,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 analy--” ‘-- l LA -------- -’ !------- +.-.l.*m-c. LC” 1”1 ,11cz plG3GLIcIb U. Yu..Cl.lr) .U.““*.G, 

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 

1 parts per billion (ppb) benzene, 1,990 ppb ethylbenzene, 4,320 ppb xylenes and 7,390 ppb MTBE. 

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

excavated soils were returned to the excavation. 

and and Water Use 

j; AS-410 is located approximately 2,000 feet north of the Marine Corps air field. The area 

eorately 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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urged on site. 

zchnical Summary 

Io..ser Technology Government Services, Inc. has completed a three well site check on the north 

If 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 

nan the laboratory’s reported method detection limits. 

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

Idwater flow direction across the site is towards the north and the hydraulic gradient is 0.006 feet 
: .d I.,.. . 

jot. Liquid-phase hydrocarbons were not measured or‘;obsenred lh 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. 

II’ ‘-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 

1 groundwater sample collected from monitoring well AS41ON-2 are greater than the state water , 

v standards. 

15 



-  

I :  

.___ - . - -  

Groundwater Technology Government k-vices. Inc. 
1244 B Executive Boulevard, Suite 106. Chesapeake. \‘A 23320 

Tel: (804) 43tki881 Fax: (MI 1362312 

THREE WELL SITE CHECK REPORT 
BUILDING AS-410 South 

MARINE CORPS AIR STATION, NEW RIVER, NC 
A&E CONTRACT NO: N62470-91-D-6652 

JOB NO. 830011088.29 

May 26, 1993 

Prepared for: 
Commander 

Atlantic Division 
Naval Facilities Engineering Command 

Norfolk, Virginia 2351 l-6287 

3UNDWATER TECHNOLOGY 
VERNMENT SERVICES, INC. 
Dared by: 

GROUNDWATER TECHNOLOGY 

3 Geologi3 Operations 

.ayior Sh&d&.P.G:- ’ 
ect Manager/Remediation S 

Offices throughout the U.S., Canada and Overseas 



lescription 

; 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 

d-410. Building 410 serves as a service station for the Marine Corps Commissary at the base. 

J to past documents, one steel 550-gallon capacity heating oil underground storage tank (UST) 

?85-gallon cap acity waste oil UST were excavated and removed on July 30, 1992. GSI could 

9 any information documenting the ada or condition of the USTs when removed. According to 

re Report prepared by Environmental and Regulatory Consultants, 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 

Ions in concentrations greater than 1,000 parts per million (ppm) in the headspace of the 

A soil sample was subsequently collected from the west end of the bottom of the heating oil 

ovation and was analyzed for the presence of total petroleum hydrocarbons (TPH)-as-fuel oil by 

lad 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 

G-410 is located approximately 2,000 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 

;t of the site that tap the Castle Hayne aquifer. 

3 
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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 

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

:ceptance of the soils. 

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

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

vial 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 

jgradation, 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 soil cuttings 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. 

ethnical Summary 

Idwater Technology Government Services, Inc. has completed a three well site check on the south 

If Building AS-410 located at the Marine Corps Air Station, New River, North Carolina. The site 

; was designed to comply with NAVFAC contractual requirements. 

14 



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

7od detection limits. 

”  
e 7 liquid-level measurements, the depth to groundwater ranges between approximately 8.5 and g feet. 

hydraulic gradient. across the site is 0.005 feet per foot towards the south. Liquid-phase hydrocarbons were 

measured or observed in monitoring, wells AS41OS1 through AS41 OS-3 during the March 15, 1993, well 

ging event. Groundwater samples were collected from the monitoring wells and analyzed for aromatic 

geable hydrocarbons by EPA Method 602. Dissolved-phase hydrocarbon concentrations in all of the 

lndwater 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 

:e I). The site map (Figure 2) illustrates the location of the installed wells near Building AS-522. 

rl’ -I to 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 

rtion detector (FID). Volatile organic vapor concentrations in the soil samples screened in the head 

3 of the sample 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 

ti 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 

luth end of the UST. 

md 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 

fely 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 

Whwest 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 

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 

comply with NAVFAC contractual requirements. 

i 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 

;orbed-phase hydrocarbon concentrations in all of the soil samples collected from the soil borings are 

j than the laboratory’s reported method detection limits. 

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

lraulic 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. 

solved-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, ethylbenzene, and xylenes concentrations in the 

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

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

I’ -?a (Figure 1). The site map (Figure 2) iliustrates’the location of the Building AWu4, the 

)pl&mate location of the underground storage tank (UST), and the location of the installed wells. 

rilding AS-804 formerly served as a photographic development facility. According to documents 

ovided to GSI by LANTDIV, one steel 1 ,OOO-gaiion capacity UST was excavated and removed on _. 

rgust 25, 1992. This UST is believed to. have been used as a storage and dispensing vessel for fuel oil. 

.ounciwater Technology GSI could not identify any information documenting the age or condition of the 

;T when removed. A new 1,OOO-gaiion capacity aboveground storage tank was installed to replace .the 

moved UST. According to the closure Report prepared.for the site by Environmental Regulatory 

)nsuitants, inc. (ERG) 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 subm’kted for analysis due to the presence of iiquidiphase hydrocarbons on the 

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 fiat 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 thattaps the Castle-Hayne aquifer located approximately 1.7 miles towards the northwest of 

s location. 

3 Regional Geology 

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

Miocene to Hoiocene age. These deposits and formations of Lower Cretaceous age, which overlie 

drock of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the MCAS area . 

amed et al., 1989). The geologic units in the area are divided into six formations: the Castle Hayne 

jrmation of the Eocene Series; the River Bend Formation of the Oligocene Series; the 

3 
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lwater Technology GiSl has comprerea a Lnree weir SIE cneck ror ~urmmg t-ot)~~t LUC~;LL~~ al ~1~8 

Corps Air Station, New River, North Carolina. The site check was designed to comply with 

C contractual requirements. 

ic dorings/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 

lalytical results indicate that adsorbed-phase hydrocarbon concentrations in all of the soil samples-- 

ti from the soil borings are less than the laboratory’s reported method detection limits, with the 

on of 19 ppn: TPH-as dizs el in the sample collected at 3.5 to 5 feet in monitoring well AS804’-3. 

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

lt 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 

?d for aromatic purgeable hydrocarbons by modified EPA Method 602. Dissolved-phase 

arbon concentrations in all of the groundwater samples collected were less than the laboratory’s 

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

+ - well AS804-2 and 1.1 ppb ethylbenzene in monitoring well AS804-3. Benzene, toluene, 

~,,tne, and xylenes concentrations in the groundwater samples are less than the State Water 

Standards established by the NCDEHNR. 
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Site Description 

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

J’ ‘1. The site map (Figure 2) illustrates the location of the installed wells near Building AS-822. 

II&,~ AS-822 sewes as a communications facility at the base. According to past documents, one 

i 550gallon capacity underground storage tank (UST) used to store waste oil adjacent to the 

iing was excavated and removed on August 25, 1992. GSI could not identify any information 

lmenting the age or condition of the UST when removed. According to the Closure Report prepared 

hvironmental Regulatory Consultants, Inc., on September 17, 1992, for the site, no soil samples 

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

3rn of the ,excavation which were screened with a flame ionization detector (FID) did not indicate the 

ence of aromatic petroleum hyc#ocarbons. A water sample was collected from the water infiltrating 

the excavation. The water sample was not submitted to the analytical laboratory because of the 

ence of liquid-phase hydrocarbons on the.sutface 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 

>ort facilities for the Base. The site is situated in an area dominated by relatively flat topography. 

n-&rest 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. 

qegional 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 Seriesj the 

3 
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Extractable Organic Halides by EPA Method 9u2u; ano 
Percentage Moisture by EPA CLP Method. 

I’ disposed of accordingly, in compliance with contract, state, federal and local regulations- 

UIIG were transported with a waste manifest to a remediation facility located in Fayetteville, North 

la for treatment and disposal. Prior to transport, a completed material characterization form and 

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

tance of the soils. 

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

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

ial and the pi-l 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, 

material is then used for road base, asphalt mixes, fill material, and other appropriate uses. Upon 

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

move this portion of responsibility. 

Jay 7, 1993, three drums of soil cuttings were removed from the site and transported to the 

2diation facility for recycling. A copy of the application for treatment of petioleum contaminated 5 

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

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

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

:harged on site. 

Technical Summary 

lundwater 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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rrbon concentrations in all of the soil samples collected trom tne soil borings are less man rne 

~ry’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 

ir ~ well AS822-1, 5,100 ppm in monitoring well AS822-2, and 61 ppm in monitoring well AS8223 

XI liquid-level measurements, the depth to groundwater is at approximately 2 to 3 feet. Liquid-phase 

lrbons were not measured or observed in monitoring wells AS822-1 through AS8223 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, 

I C ,rolina (Figure 1). The site map (Figure 2) illustrates the location of Building AS843 and the 

o.. af the installed monitoring wells. Building AS843 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 

lated 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 

jcarbons on the surface of the sample. Additionally, the soil sample collected from the bottom of 

xcavation was not screened with a flame-ionizatiori d&cior (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 

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

ze water is the New River. Potable water for the Base is supplied by wells located approximately 

liles 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 

xene 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 MCAS area 

sd 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; 

It-differentiated units of the Ouaternary Series. The Castle Hayne Formation is composed of 

;ones and marls. The Castle Hayne Formation is overlain by the River Bend Formation. 

3 
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? Corps Air Station, New River, North Carolina. The site check was designed to comply with 

4C contractual requirements. 

\ Jorings/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 

xx&phase hydrocarbon concentrations in all of the soil samples collected from the soil borings are 

ran the laboratory’s reported method detection limits in the gasoline, diesel mineral spirits, 

xre, 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 AS8433 

the July 20, 1993 well. gauging event. The hydraulic gradient across the site is 0.016 feet per foot 

fs the northeast. Groundwater samples werecollected from the monitoring wells and.analyzed for 

tic purgeable hydrocarbons by modified EPA Method.602 and base/neutral, acid semi-volatile 

xrnds by EPA Method 625. Dissolved-phase BTEX concentrations in all of the groundwater 

3~ nollected were less than the State Water Quality Standards established by the North Carolina 

4, .rt of Environment, Health and Natural Resources (NCDEHNR). The sample collected from 

xing well AS8433 contained 16 parts per billion (ppb) naphthalene. The duplicate 

3 collected from monitoring well AS8433 contained 17 ppb naphthalene and 280 ppb 

?thylhexyl)phethalate. The laboratory report indicates that the analyte bis(2-ethylhexyl)phethalate 

und 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 

i 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 

lved 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 

1r-t 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, 

ample was not submitted for analysis because of the presence of liquid-phase hydrocarbons on the 

ce of the sample. 

and and Water Use 

fing. AS-849 is .located approximately 150 feet west of the New River. The area immediately adjacent 

lina AS-849 is comprised of grassy fields and buildings that house support facilities for the base. 

c 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 

Iiocene 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 

nation of the Eocene Series; the River Bend Formation of the Oligocene Series; the 

grade, 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. 
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Percentage Moisture by EPA CLP Method. 

Mere disposed of accordingly, in compliance with contract, state, federal and local regulations. 

c. were transported with a waste manifest to a remediation facility located in Fayetteville, North 

na for treatment and disposal. Prior to transport, a completed material characterization form and 

Df the composite soil sample analytical 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 lnoculum of known hydrocarbondigesting microbes is added to 

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

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

gradation, one composke soil sample is coiiecred from each 50 tons of treated matenai IO assess 

tatment conducted and insure proper clean-up levels are achieved. Once cleanup levels are 

~3, the material is then used by the Cumberland 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 %-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. 

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

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

urged on site. 

:chnical Summary 

tdwater 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 

npiy with NAVFAC contractual requirements. 
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the IaboratoQt’S reported methoa CIeteCtiOn limits. 

I liquid-level measurements, the depth to groundwater ranges between approximately 3.5 and 4 

3 by tdraulic gradient across the site is 0.062 feet per foot towards the northeast. Liquid-phase 

L .j were not measured or observed in monitoring wells AS849-1 through AS8493 during the 

I, 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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escription 

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

- 2 site map (Figure 2) illustrates the location of the Building AS-3000, and the location of 

Q delis. According to past documents, one steel 550-gaiion 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 

In of the UST when removed. According to the Tank Removal Report prepared for the site by 

ntai and Regulatory Consultan& inc. on October 29, 1992, soil samples were collected from 

I of the excavation and screened with a flame ionization detector (FID). Volatile organic vapor 

:ions in the soil samples screened with a FID ranged from 0 parts per million (ppm) to 37.0 

I soil samples were subsequentiy collected from the bottom of the excavation and analyzed for 

ice of total petroleum hydrocarbons (TPH)-as-gasoline and TPH-asdiesel by U.S. 

ntai Protection Agency (EPA) Methods 5030 and 3550, respectively. Analytical results from 

lemovai 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-asdiesel. .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 

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

I an area dominated by reiativeiy 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. 

nai Geology 

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

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

If Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the Camp 

rea (Hamed et al., 1989). The geologic units in the area are d’wided into six formations: the 

=ormation of the Eocene Series; the River Bend Formation of the Oligocene Series; the 

/ 
I 
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L,, 

Metals using the toxicity characteristic leacnrng proceoure (I L,V) oy trh Memoos OUIU 

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

?L . &posed of accordingly, in compliance with contract, state, federal and local regulations. On 

1~3, the drums were transported with a waste manifest to a remediation facility located in - 

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

lmcontaminated soil and waste manifest are presented in Appendix E. Prior to transport, a 

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

j to the remediation contractor for acceptance of the soils. 

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

re, enclosed building. An inoculum of known hydrocarbondigesting 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 I 

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 

ai “ata will be forwarded to the generator to remove this portion of responsibility. 

nonitoring 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 

ged on site. Final disposal of the water is pending. 

.hnical Summary 

water Technology GSI 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 

3 contractual requirements. 

14 



1, 

orbed-phase hydrocarbon concentrations In all ot the SOII samples collectea Tram rne SOII oorrngs are 

than the laboratory’s reported method detection limits. 

& qn liquid-level measurements, the depth to groundwater is at approximately two feet. The 

rc...c gradient across the site on March 23, 1993, was 0.014 feet per foot towards the east. 

rid-phase hydrocarbons were not measured or observed in monitoring wells AS3000-1 through 

0003 during the March 23, 1993 well gauging event. Groundwater samples were collected from the 

ritoring 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 xyienes 

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 installed wells. 

f al 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. 

litionally, 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, 

ated 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 couldnot identify 

information documenting the age or condition of the USTs when removed. This scope of work is to 

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

ding AS-3504. 

ording to the Tank Removal Closure Report prepared for the site by Environmental and Regulatory 

rsultants, Inc. on September 29, 1992, two soil samples w&e collected from the excavation located 

mediately to the east of Building AS-3504 for laboratory analysis during excavation activities. The 

lples 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. 

1) d results from the Tank Removal Closure Report indicate that TPH-as-gasoline concentrations 

3 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 

ding 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 wells located 

-oximately two miles towards the northwest that tap the Castle Hayne aquifer. 

3 
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later Technology GSI has Completed a three well site check for Building AS-3504 located at the 
; 

:orps Air Station, New River, North Carolina. The site check was designed to comply with 

contractual requirements. 

iI ,,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 

f-phase hydrocarbon concentrations in all of the soil samples collected from the soil borings are 

the laboratory’s reported method detection limits. 

I 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 south- 

t. Liquid-phase hydrocarbons were not measured or observed in monitoring well’s AS3504-1 

~3504-3 during the March 24, 1993 well gauging event. Groundwater samples were collected 

monitoring wells and analyzed for aromatic purgeable hydrocarbons 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 theiexception of the sample collected 

litoring well AS3504-1. Benzene, toluene, ethylbenzene and xylenes concentrations in the 

ster 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 

I ‘7qure 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 capacity 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 

j in the excavation. According to the Closure Report prepared for the site by Environmental & 

iory 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 

le 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 

;s because of the presence of liquid-phase hydrocarbons on the surface of the sample. 

nd and Water Use 

> .. S-4158 is located approximately 800 feet towards the east of the Southwest Creek on the west 

f llle 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 

lated by relatively flat topography. The nearest body of surface water is the New River located 

?et towards the west. Potable water for the base is supplied by a well field that tap the Castle 

3 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 

Dck of Precambrian age, thicken and dip eastward with a thickness of 1,500 feet in the MCAS area 

led et al., 1989). The geologic units in the area are divided into six formations: the Castle Hayne 

lation of the Eocene Series; the River Bend Formation of the Oligocene Series; the 

3 
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d. ‘U.1. a “ ”  .  .  .  .  4 . . . 3 ,  -  -  

56 located at the Marine Corps Air Station, New River, North Carolina. The site check was 

led 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 

lil sample collected at 3.5 to 5 feet in monitoring well AS4158-2. 

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

ulic gradient across the site on March 29, 1993, was 0.037 feet per foot towards the east-northeast. 

l-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 

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

3 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 

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

todng well AS4158-2 was greater than the State Water Quality Standards. 
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mription I ; ; 
! ! 

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

site map (Figure 2) illustrates the location of the installed wells near Building BB-71. 

3-71 serves as an equipment storage facility at the base. According to past documents, one 

allon capacity underground storage tank (UST) used to store waste oil adjacent to the 

3s 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 80-77 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 

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

yne aquifer. 

mal Geology 

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

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

Df 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. 

jrmation 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 Pleistocene series. The Castle Hayne Formation is composed 

3s and marls. The Castle Hayne Formation is overlain 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 

~ply with NAVFAC contractual requirements. 

Jorings/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 

re 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 

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

I 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 

zss than the laboratory’s reported method detection limit. 

16 

GROUNDWATER 
TECHNOLOGY 



Groundwater Technology Government Services 
1244 B Executive Boulevard, Suite 106, Chesapeake. VA 2 

Tel: (804) 4X-7881 Fax (804) 436 

THREE WELL SITE CHECK REPORT 
BUILDING BB-177 

MARINE CORPS BASE, CAMP LEJEUNE, NC 
A&E CONTRACT NO: N62470-91-D-6652 

JOB No. 830011088.41 

October 14, 1993 

Prepared for: 
Commander 

Atlantic Division 
Naval Facilities Engineering Command 

Norfolk, Virginia 23511-6299 

GROUNDWATER TECHNOLOGY 
GOVERNMENT SERVICES, INC. 
Prepared by: 

GROUNDWATER TECHNOLOGY 
GOVERNMENT SERVICES, INC. 
Approved by: 

__ .y;. - :r- _. 

William L. Hughes 
Lead Geoloqist 



31te uescrrpuon 
I 

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

;lro 1). The site map (Figure 2) illustrates the location of the installed wells near Building 

1 Building BB-177 serves as a retail fueling station at the base. According to past documents, in 

1 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 

uary 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 

3. 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--e is supplied by wells located approximately 1,000 feet towards the west-northwest that .tap the 

tk ,iayne 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 

rock of Pre-Cretaceous age, thicken and dip eastward with thicknesses ranging from 1,500 feet in the 

t 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 

lner 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, 

3 
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urn-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, 

le Flanner Beach Formation, which immediately underlies the site, overlies the James City 

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

legional Hydrogeology 

3 eastern part of the North Carolina coas,tal plain, groundwater is obtained from an unconfined 

:ial aquifer and the confined Yorktown and Castle Hayne aquifers. The depth to groundwater 

ally ranges from three to twelve feet below the surface. 

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

er is underlain by a confining unit of the James City Formation. The Yorktown aquifer underlies this 

ning layer at approximately %)-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 

‘o&town and underlying Castle Hayne aquifer.- The general groundwater flow is in the direction of 
. 

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

Ater flow direction is typically towards the south. 

6 

133a G 
7m7 

ROUNDWATER 
11, I, TECHNOLOGY 



ised 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 

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

: 1 to past documents, one steel l,OOO-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 

oy 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 and Method 9071, respectively. Analytical results 

the Closure Report indicate that TPH-as-fuel oil concentrations were less than the laboratory’s 10 

I 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 

;oil sample collected from the north end of the excavation was less than the laboratory’s 10.0 ppm 

od detection limit. 

and and Water Use 

1 C-102 is located approximately 6,000 feet east of the New River near the Force Troops 

plex. 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 

lorth that tap the Castle Hayne aquifer. 

qegional 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 

3 
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1.. 

; and clays, diatomaceous clays, phosphatic and nonphosphatic limestones and srlty claystones 

jffman 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 

:1- xterized by fine- to medium-grain quartz sand (Murray and Keoughan, 1989). The basal unit 

tslais 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, groundwater is obtained from an unconfined 

f&l aquifer and the confined Yorktown and Castle Hayne aquifers. The depth to groundwater 

ically ranges from 3 to 12 feet below the surface. 

3 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, 

--rsists of a series of sand and limestone beds (Harned et al., 1989), is 150 to 350 feet thick and is 

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

d day 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. 



ti on the results of this site check Grounawater i ecnnorogy tiis~ suggests me iolrowrng accl~~rorra~ ~C;~IC)I is aL 

;ite: 

8 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 303OC. 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. 

n 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. 

n 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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lescription 
.7 

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

I Ihe site map (Figure 2) illustrates the location of the installed wells near Building BB-9. 

aL d serves as a heating plant. According to past documents, three steel l,OOO-gallon capacity 

end storage tanks (UST) used to store heating oil adjacent to the building were excavated and 

in.-February, .1993. GSI could not identify any information documenting the age or condition of 

when removed. According to a memo to NAVFACENGCOM from the Commanding General at 

arps Base, Camp Lejeune, dated October 1, 1992, volumetric tests performed on USTs BB-9-1 

-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 

:ing the collection of soil or groundwater samples. 

and Water Use 

16-g 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 

lb1 oximately 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 day deposits 

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

If 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 

n-ration of the Eocene series; the River Bend Formation of the Oligocene Series; the Pungo 

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

each Formations of the Pleistocene series. 
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NAVFAC contractual requirements. 

. 

&~s/monitoring wells were drilled and installed at the site on April 7, 1993. Soils in the 

ra+i+i as fine-grained sand and silt. Analytical results indicate that total oil and grease, 

31 and TPH-as-lubricating oil were detected in all of the soil samples collected from the soil 

@d-level measurements, the depth to groundwaterranges 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 

a/ells and analyzed for purgeable aromatic hydrocarbons by modified EPA Method 602. 

hase hydrocarbon concentrations in all of the groundwater samples collected from 

wells BBS?1 and. 669-2 were less than the laboratory’s reported method detection limit. The 

)ncentration in the groundwater sample collected from monitoring well 889-3 was greater 

ate Water Quality Standards. I 
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te Description 

L., 

te is located in the central region of the Marine Corps Base, Camp Lejeune, North Carolina (Figure 

IF ‘+e map (Figure 2) illustrates the location of the installed wells near Building BB-51. Building 

sU,~es 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. Analyticsi results indicated that the samples contained 3,366 parts per 

I (ppm) and 1,096 ppm oil and grease. 

tnd and Water Use 

7g BB-51 is located within the Courthouse Bay area of the Marine Corps Base. The area 

liately adjacent Building BB-51 is comprised of buildings that house instructional facilities at the 

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

f jter is the New River located approximately 3,000 feet towards the south. Potable water for 

1st: IS supplied by wells located approximately 1,000 feet towards the west-northwest that tap the 

8 Hayne aquifer. 

sgional Geology 

xstal 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 

ck of Precambrian age, thicken and dip eastward with thicknesses ranging from 1,500 feet in the 

o 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 

3r Beach Formations of the Pleistocene series. The Castle Hayne Formation is composed 
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le g, 1993, the soils were disposed of accordingly, in compliance with contract, state, federal and 

?gu_lations. The drums were transported with a waste manifest to a remediation facility located in 

3 , 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 hydrocarbondigesting microbes is added to the 

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

jed 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 

fatment conducted and insure proper clean-up levels are achieved. Once cleanup levels are 

d, 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 

3tor to remove this portion of responsibility. 

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

I \ Drum onsite. The purge water was treated using a portable carbon adsorption unit and 

urged on site. 

ethnical Summary 

idwater 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 silt. Analytical results indicate that adsorbed-phase 

xarbon concentrations by GC-FID in all of the soil samples collected from the soil borings are less 

f 
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I 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 

P “*(ring t e p h A ril 9, 1993 well gauging event. The hydraulic gradient across the site on April 9, 

h-a 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. 

.ved-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 

.2. 
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cription 

cated at Marine Corps Base, Camp Lejeune, North Carolina (Figure 1). The site map 

I’ es the location of the Building FC-120, and the location of the installed wells. 

piist documents, one steel l,OOO-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 

7g 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 

locumenting the soil sample locations. 

3 Water Use 

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

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

* 3 dominated by relatively flat topography. The nearest body of surface water is the 

‘otable water for the base is supplied by wells located approximately three miles towards 

.t tap the Castle Hayne aquifer. 

I Geology 

slain 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 

3 
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CL; sq Metals using the toxicity characrensrrc leacnrng proceoure \ I clu-) oy trn bhemAh ou I u di LO .‘e’-‘:I: . -~‘2~~~.~:~470; 

. -. 
.., 

&&actable Organic Halides by EPA Method 600-4-84-008; and 
Percentage Moisture by EPA CLP Method. 

. i 

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

or 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 

?d in Appendix E. The drums were transported with a waste manifest to a remediation facility located in 

riiie, 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 

rice of the soils. 

le treatment faci!;ty, the soils are emptied from the drums upon a thick low-permeability soil floor in a 

~ciosed building. An inocuium of known hydrocarbondigesting 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 days of biodegradation, one composite soil 

is collected from each 50 tons of treated material to assess the treatment conducted and insc:; i;:cpc: 

I levels are achieved. Once cleanup levels are attained, the material is then used for road base, asphalt 

iI’ deriai, and other appropriate uses. Upon completion of remediation, a certificate with complete 

31 “ata will be forwarded to the generator to remove this portion of responsibility. 

nonitoring well development and groundwater sample collection, purge water was stored in 55gaiion 

In site. The purge water was treated using a portable carbon adsorption unit and discharged on site. 

hnicai Summary 

vlrater Technology GSI has compieted a three well site check for Building FG120 located at Marine Corps 

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

nents. 

14 



mples collected from the soil borings are less than the laboratory’s reported method detection I 

jr’ measurements, the depth to groundwater is at approximately 16 feet. The hydraulic 

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

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

tll 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 xyienes concentrations in 

Water Quality Standards established by the NCDEHR. 

all of the groundwater samples are 
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le Description 

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

.I The site map (Figure 2) illustrates the location of the installed wells near Building FC-201. 

-ding to past documents, one steel 1 ,OOO-gallon capacity underground storage tank (UST) used to 

waste oil was excavated and removed on July 1, 1993. Groundwater Technology GSI 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 

:ted at 7 feet below grade from the north end of the excavation contained 1,800 ppm TPH-as-oil 

Irease. 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 

Icarbon 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. 

Ile water for the base is supplied by wells located approximately three miles towards the north that 

le 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 

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 
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al and the pH is adjusted to approxrmatery i to 8. A LJurtw Ly aycb 8k 3uc.14 ~3 b, l,v,\U,, hoU.I”.r “‘.., 

led 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 

?; ?nt conducted and ensure proper cleanup levels are achieved. Once cleanup levels are 

-+I .ire 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 

liation facility for treatment. Copies of the application for treatment of petroleum-contaminated soil 

Jaste manifest are presented in Appendix E. 

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

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

arged on site. 

‘ethnical Summary 

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

eo 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 results indicate that the soil sample 

!cted at 3.5 to 5 feet below grade from monitoring well FC201 E-l contained 51 ppm TPH-as- 

eating oil. The soil sample collected. at 3.5 to 5 feet from monitoring well FC201 E-3 contained 370 

I TPH-asdiesel. Total oil and grease concentrations ranged from less than 39 ppm in the soil 

,ple collected from monitoring well FC201 E-2 to 4,800 ppm in monitoring well FC201 E-l. 

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, 

16 



I. 

.tions were less than the laboratory’s reported method detectlon ilrnlt rn rne CJ~OU~UV~~~~, 

)Ilected from monitoring well FC201 E-1 and FC201 E-3. Benzene, toluene, ethylbenzene, and 

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

\ )r Quality Standards established by the NCDEHNR. 
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e Description 

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

3 The site map (Figure 2) illustrates the location of the installed wells near Building FC-201. 

fing to past documents, one steel 550-gaIlon capacity underground storage tank (UST) used to 

vaste oil was excavated and removed on July 1, 1993. Groundwater Technology GSI could not 

I any information documenting the age or condition of the 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 

d 9071. Analytical results from the Closure Report indicate that TPH-as-oil and grease 

%rations were 780 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 

rth that tap the Castle Hayne aquifer. 

qional Geology 

~stal 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 

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

s Hayne Formation of the Eocene Serjes; the River Bend Formation of the Oligocene Series; the 

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

3 
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7470; 
Extractable Organic Halides by EPA Method 6004-84-008; and 
Percentage Moisture by EPA CLP Method. 

?I . ,rsposed of accordingly in compliance with contract, state, federal and local regulations. The drums 

nsported with a waste manifest to a remedlation facility located in Fayetteville, North Carolina for 

nt and disposal. Prior to transport, a completed material characterization form (Appendix E) and copy of 

lposite 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 floor in a 

nclosed building. An inoculum of known hydrocarbondigesting microbes is added to the material and 

is adjusted to approximately 7 to 8. A bulking agent such as chicken manure may be added 2nd 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 

I 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. 

/ Lo, 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 petroieum-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 

zhnical Summary 

Water Technology GSI has completed 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 

ztual requirements. 
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entrations in all of the soil samples collecrec rrom me SUII uui rrrya QI t: hea3 LL ,QIL Lb ,t; LaU.,, UIvL, I , bVU, . . . 

od detection limits with the exception of 220 ppm total oil and grease at 3.5 to 5 feet in monitoring well 

11 W-2 and 53 ppm total oil and grease at 3.5 to 5 feet in monitoring well FC201 W-l. 

!G ,.I 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. 

rndwater 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 FC2OlW-1 

FC2OlW-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 

)EHNR. 
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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 installed wells near the streets where 

I-’ 70 was located. Building H-30 was used as a Naval Hospital and has been demolished. 

r-r!, &O 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 

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

;ite 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 

on limit in a soil sample collected ai ii~t: r~~luduct lines to $30 ppm in the soil sample collected 

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

nd and Water Use 

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

1’ llilding 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 wells 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 

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

xk 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 

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

of the Miocene Series; the Yorktown Formation of the 

3 
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? Corps Base, Camp Lejeune, North Carolina. The site check was designed to comply with 

:ontractual requirements. 

‘rigs/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 

rntered 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. 

iiquid-level measurements, the depth to groundwater ranges between approximately 2 and 6 

d-phase hydrocarbons were not measured or observed in monitoring wells H3O-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. 

chase 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 

qd 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 l,OOO-gallon capacity underground storage tank (UST) 

d to store fuel oil was excavated and removed on June 28, 1992. GSI could not identify any 

lrmation documenting the age or condition of the UST when removed. According to the Tank 

nova1 Report prepared for the site by Environmental and Regulatory Consultants, Inc.-on 

Itember 17, 1992, two soil samples were collected for laboratory analysis during excavation activities. 

3 samples were analyzed for the presence of total petroleum hydrocarbons (TPH)-as-diesel and 

-t-as-gasoline by U.S. Environmental Protection Agency (EPA) Methods 3550 and 5030, respectively. 

jlytical 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 

I LCH-4022 is located approximately 2,500 feet south of Mott Creek. The area immediately 

scent 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 

ek 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 

b 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 

rock of Pre-Cretaceous 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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rdwater Technology Government Setvices, Inc. has Completed a three weir site cneck 101 Esuuolng _.i -..5.. 
IO22 located at Marine Corps Base, Camp Lejeune, North Carolina. The site check was designed 

nply with NAVFAC contractual requirements. 

sorl borings/monitoring wells were drilled and installed at the site on March 26, 1993. Soils in the 

jre characterized as clayey fine-g&-red sand. Analytical results indicate that adsorbed-phase 

!carbon concentrations in the soil samples collected from monitoring well LCH4022-2 was less than 

boratory’s reported method detection limits. The soil samples collected from monitoring wells 

022-l and LCH4022-3 contains 1,100 ppm and 4,900 ppm TPH-asdiesel, respectively. 

j on liquid-level measurements, the depth to groundwater is at approximately 3 feet. The hydraulic 

snt across the site on March 29, 1993, was 0.040 feet per foot towards the southeast. Liquid-phase 

jcarbons were detected in monitoring well LCH4022-1 during the March 29, 1993 well gauging 

. On June ‘46; 1993,“iiquid-phase hydrocarbons were detected in monitoring wells LCH4022-2 and 

-0223. Groundwater samples were collected from all of the monitoring wells and analyzed for 

modified EPA Method 602. Dissolved-phase hydrocarbon 

entrations were greater than the laboratory’s reported method detection limit in all of the 
. . 

tiwater samples collected. Benzene and ethylbenzene concentrations in the groundwater samples 

r ?r than the State Water Quality Standards established by the North Carolina Department of 

onment, Health and Natural Resources (NCDEHNR). 
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2.1 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 SIT39-A and the location of the installed wells. According to 

past documents, one steel 1 ,OOO-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 Consultants, Inc. on October 5, 

1992, two soil samples 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 

indicate that the TPH-as-gasoline concentration in all of the samples collected was less than the 

&oratory‘s IU 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 SlT-39A is located approximately 1,800 feet west of the Northeast Creek. The area immediately 

adjacent Building SlT-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 
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4.5 Technical Summary 

Groundwater Technology GSI has completed a three well site check for Building SlT39-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 slte on April 1, 1993. Soils in the 

area are characterized as clayey ffne-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 

laboratory’s reported method detection limits. 

Based on liquid-level measurements, 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 SlT39A-1 through SlT39A-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, ethyfbenzene and 

xylenes concentrations in all of the groundwater sampfes collected from monitoring well Sll39A-1 are 

greater than the State Water Quality Standards established by the NCDEHNR. Dissolved-phase 

hydrocarbon concentrations are less than the State Water Quality Standards in samples collected from 

monitoring wells SlT39A-2 and STT39A3. 
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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 SIT-69 and the location of the installed wells. According to 

past documents, one steel 1 ,OOO-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 condition 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 laboratory 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 SlT-69 is located approximately 2,000 feet west of the Northeast Creek. The area immediately 

adjacent Building SlT-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 -.i,. “,> - : . . 

SIT-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 29, 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 

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 SlT69- 

3 during the idarch 29, 1993 well gauging event. Groundwater samples wara 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 
-.dd.--*L-.-i- ==s- 

limit in the ground%&$ &&&%%llected from monitoring well STT69-2. Groundwater samples 

collected from monitoring well SlT69-1 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 site is located at Marine Corps Base, Camp Lejeune, North Carolina (Figure 1). The site map 

(Figure 2) illustrates the location of the Building l-T-2455, and the location of the installed wells. 

According to past documents, one steel l,OOO-galion 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 

coilected at the same depth from the south end. The composite ,soil sample collected from the stockpile 

of excavated soil contained 2,130 ppm TPH-as-fuel oil. 

2.2 Land and Water Use 

Building IT-2455 is located approximately 1,000 feet north of the New River at the Base. The area 

immediately adjacent Building l-T-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 wlth a thickness of 1,500 feet in the Camp 

Lejeune area (Hart-red et al., 1989). The geologic units in the area are divided into six formations: the 
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4.5.Technicai Summary _ 
..- -a.-.-_- .- ---- . . ..-. _ 

Groundwater Te&noiogy,G$! has completed a three well site check for Building TT-2455 located at Marine ~f+p&jJj$ tL-.&,Li) ,.-);i&<...L. ‘. ‘.I.. 
Corps.Base, Camp Lejeune, North Carolina. The slte check was designed to comply with NAVFAC contractual _-A -b.G. i 

-. . . _. 
Three-.&i borings/monitoring wells were drilled and Installed at the slte on March 30, 1993. Soils in the area are 

characterized as &yan&layey flne-gralned sand. Analytical results indicate that adsorbed-phase hydrocarbon 

con&&tions in-at1 of &soil-samples coilected from the soil borings are less than the laboratory’s reported 
^1-’ 

method detectio~$&f’&h‘ihe exception of 6,600 ppm TPH-asdiesel and 4,300 ppm total oil and grease in 

monitoring well ‘lT2455-3. , 

Based on~iiquid-level measurements, the depth to groundwater is at approximately 13 feet. The hydraulic 

gradient-across the slte on March 37, 1993, was 4 x lOa feet per foot towards the south-southwest. Llquid- If 

phase hydrocarbons were not measured or G b;ar;ed in monitoring wells ll2455-1 through TT2455-3 during ihe 

March 3J: 1993 well gauging event. Groundwater samples were collected from the monitoring wells and 

analyzed for aromatic.purgeabie hydrocarbons by modified EPA Method 602. Dissolved-phase hydrocarbon 
--,- -. -.. -. ..: 

ons were less than the’iaboratoty’s reported method detection limit In all of the groundwater samples 
:i 

collected, with the exception of the sample collected from monitoring well lT2455-3. Benzene, toluene, 

ethylbenzene and xyfenes concentrations in all of the groundwater samples are less than the State Water Quality 

Standards estabiished 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 550-gallon UST used to store hydraulic 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 Consultants, 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 total oil -and grease concentrations of 650 ppm and 850 ppm. 

2.2 Land and Water Use 

1 

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 located approximately 1.5 miles towards the 

southeast that tap the Castle Hayne aquifer. 

2.3 Regional Geology 

1 

B 
II 
II 

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 Castle 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 soil 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 period 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 

55gallon 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 sitecheck 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 ail of the soil samples collected 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 collected 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 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 GT-3 which showed a 5.3 ppb concentration of diethylphthalate and a 

I .3 ppb concentration of bis(2-ethylhexyl)phthalate. The method( blank contained 1.2 ppb 

bis(2-ethylhexyl)phthaiate, suggesting blank contamination occur$!d during the analysis. 
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gwPOTENTL4L RECEPThRS/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 

Lbjeune, North Carolina. The site consists of a 250-gallon steel UST (UST 21.1) containing 

regular gasoline and two estimated 500-gallon aboveground storage tanks (ASTs) mnt.ai&g 

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 Recept&s/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 (DEHINR), information on water supply and 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: 

l 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 DEHNB action limit of 10 mgkg, based on the SSE evaluation. Based on 

the TPH analysis, the contamination present in the soils is most representative of 

gasoline. 

a The Federal MCL for benzene of 5.0 pg/L was exceeded in three groundwater samples. 

Monitoring wells MW-1, MW-2, and MW-9 exhibited benzene concentrations of 

35 pg/L, 2,420 pg/L, and 12 pg.& which exceed Federal limits. The State WQS for 

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

in addition to the other three samples. 

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

samples analyzed. 

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

analyzed. 

l 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. 

l The average hydraulic conductivity calculated for the shallow water-bearing zone is 

8.8 x 10-z 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. 

l The average groundwater gradient for the site is 1.8 x 10-z based on water level data 

collected on May 19,1992. 

l Estimated porosity for the site was 0.30 (Fetter 1980). 
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l The average transmissivity (Tl of the shallow water bearing zone is 156 fWday; for 

the deeper water bearing zone, the average T and storativity (S) are 5,192 W/day and 

2.42 x 10-2, based on the aquifer (drawdown and recovery) tests. 

l 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. 

l It is recommended that additional field work be performed to further identify the 

lateral limits of both soil and groundwater contamination. 

l 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 



Final 

Site Assessment Report 

Former Rifle Range 
MCX Service Station 

Underground Storage Tank RR - 72 

MCB Camp Lejeune, North Carolina 

Prepared For: 

Department of the Navy 
Atlantic Division 
Naval Facilities 

Engineering Command 
Norfolk, Virginia 

Under the 

LANTDIV CLEAN Program 

Comprehensive Long-Term 
Environmental Action Navy 



d rl RR13 
I. 

AST 2-250 GAL 0 0 

AST 2-500 GAL 0 0 

RR13 

.- 

_ 

.q;. . 

EXISTING AST 
(NO. 2 FUEL 

r FUEL SUPPLY LINE 

; 
RR72 

W 
Z 

5 

a 
w 

g 
a 

40 0 20 80 I //mm 
1 inch = 40 ft. Baker Envkmnental k 

LEGEND 
MW- 1 EXISTING GROUNDWATER MONITORING WELL 

FIGURE Z- 1 

RR-3 1, lm 

8 INSTALLED BY ATEC ASSOC., AUGUST 1991 SITE PLAN 
APPROXIMATE LOCATION OF FUEL DISTRIBUTION 

- SUPPLY LINE 
FORMER MCX SERVICE STATlON RR-72 

P - PREMIUM GASOLINE UST 
UST SYSTEM_ RR-72 

UL- UNLEADED GASOLINE UST 

SOURCE: LANTOIV. MAY 1992 

MCB CAMP LEJEUNE 
CAMP CEJEUNE, NORTH CAROLINA 

2-2 



c. 3.0 POTENTIAL RECEPTORS/SITE UTILITIES 

u 

3.1 Site Description . -- 

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 RR72 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-723), and a 600-gallon aboveground storage tank (ASI’). The location of the 

study site is shown on Figure 2-l. 

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. 

-“?.A- i? 

3.2 Off-Site Contamination Sources I ‘_ _.. ..<d; 
.~ 7 ‘y+m’Ici;F - 

Two 600 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 comer 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-l. 

3.3 Potential Receptors/Site Utilities 

3.3.1 Local Land Use 

Land cover in the subject area is mixed urban. Lo+ land uses along Powder Lane are related 

to base operations and are primarily light industrial and military. Buildings RR6 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. 
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11.0 CONCLUSIONS - 

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

l 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. 

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

impacted by volatile organics, more specifically aromatic hydrocarbons. 

l 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. 

3 

l The direction of groundwater flow in the vicinity of the site appears to be southwest at 

a rate of approximately 190 fe$year. .- --_... ..- i . . .‘--T- -“‘.. -- -- - 

l The average hydraulic conductivity for tests run on MW-2 and MW-3 was 

1.48 feet/day. 

l The groundwater gradient for the site (calculated from the hydraulic conductivity 

tests) was 0.106. 

l Estimated porosity for the site was 0.30 (Fetter, 19891. 

l 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. 

l Tanks RR-72-2 and RR-72-3 should be properly closed and removed.- Contaminated 

soil in the immediate vicinity of the excavations should be removed and properly 

disposed. 
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3.0 POTENTIAL RECEPTORS/SITE UTILITIES 

I 

_._ 
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 l-1. Figure 2-l 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 

J 3.3.1 Local Laud 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 observation 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 894096). 

3-l ! 



11.0 CONCLUSIONS - 

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

l TPH concentrations detected in site soils ranged from 1.0 mg/kg to 11.0 mg/kgfor 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 boring 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. 

l 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 ug/L which slightly exceeds the State and Federal limits. 

l 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. 

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

samples analyzed. 

l 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/Ll exceeded the Federal MCL of 0.1 u&/L. 

l 1,2-dicloro&hane 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. 

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. 

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

2.5 x 10-4 cm/set based on slug test data. 
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l The average groundwater gradient for the site is 0.0013 based on water level data 

collected on May 20,1992. 

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

l Bemediation 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. 
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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, 

Mot-t Creek and Northeast Creek. 

2.0 SITE DESCRIPTION 

Area of lnvestiaation 

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 .l . The site is situated entirely 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 Building 45. 

2.2 Site Historv and Ooerations 

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

1 3 
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LUST Site Assessment Report 
UST S-941 -2 
Building 45, MCB, Camp Lejeune 

Ms. Debra Picket& a Physical Science Technician with the Installation/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 0.01186, indicating 

that the leak was in a line. As mentioned in Section 1.3, ATEC conducted a site 

check in August 1991 which indicated that the 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 

4 
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1 .O 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 I 
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 Natural 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 Reaional Hvdrooeoloay 

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 (Harried, 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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Draft Report of Leaking Undergroind Storage 
Tank Site Investigation 

Berkley Manor Exchange Service Station 
UST 820-2 
April 29, 1993 

undeveloped land and on the east by Stone Street Extension, across which is base 

housing and a day-care center. 

2.2 Historv and Ooerations of Berklev 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 Berkley Manor began in 1984, when four fiberglass 

USTs (Numbers 820-1, 820-2, 820-3 and 820-4) were installed. Table 2.1 provides 

details 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 island. 
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Draft Report of Leaking Underground Storage 
Tank Site Investigation 

Berkley Manor Exchange Service Station 
UST 820-2 
April 29, 1993 

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 results of 

pressure-testing of UST Nos. 1 and 3. Ms. Johnson also provided the results 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 tests 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 TightTM 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. (19921, portions of which were provided to Law 

Engineering by Ms. Johnson. According to the results 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. 



Draft Report of Leaking Underground Storage 
Tank Site investigation 

Berkley Manor Exchange Service Station 
UST 820-2 
April 29, 1993 

7:4 Recommendations 

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

Berkley Manor, Law Engineering recommends the following activities: 

0 Identify possible on-going releases by testing the integrity of the UST 

systems and the underground lines. This testing is taking place in May 

1993. I 

0 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. 

0 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. Collect and test in the laboratory 

ground-water samples from these wells. 
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- 

-. l Install double-cased monitoring wells north, west and south of the 

estimated extent of the deep contaminant plume to delineate the lateral 

extent of this plume. Collect and test in the laboratory ground-water 

samples from these wells. 

1 

5 

I 

I 

I 

0 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. 

l 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. 

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

l Notify DEM of the findings and results of this investigation. 
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SECTION l-- INTRODUCTION 

1.01 Purpose and Scope - . _ .s:zl.s 
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 completed 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 I;\;ldendz;; 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 



3.02.4 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 

fiiitizipated future ccndli' .-- .Lr--rr.i. 

3.03 Conclusion of Oualitative 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 available to further evaluate the path\:ays 

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 in 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 fgtfier addressed in Section 4. 
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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 east/northeast, toward the barracks, training 

facilities, and Edwards Creek. 

d 
I 

2.0 SITE DESCRIPTION 

2.1 Area of lnvestiaation 

li The project site is located on A Street, MCB Camp Lejeune, Jacksonville, Onslow 

County, North Carolina. The site location is shown in Drawing 1 .l . 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 fast food restaurant, and north of the site is a wooded 

area. 

2.2 Si e Hi storv and Operations t 

Information concerning the history of the Mini C Store Service Station was provided 

by Ms. Debra Picket% 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 & Regulatory Consultants, Inc. dated September 15, 1992, the UST 



systems at the Mini C Store Ser_vice Station were installed in 1964. The UST systems 

at the site consisted of five underground storage tanks (one 4,000 gallon gasoline 

UST, two 6,000 gallon gasoline USTs, one 550 gallon diesel UST, and one 550 gallon 

used oil UST). According to the Tank Removal Report, UST No. TC-912-1, a 6,000 

gallon 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 deactivated in 1990 and excavated and removed in June 

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

1 
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, $ize of tank and tank status. The location of the USTs 

with respect to the site are presented 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 Drinkina-Water Well Inventory 

To identify potential receptors of ground-water contaminants, a survey of drinking 

water wells 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 

4 
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0 Definition of the spatial extent of vadose zone contamination, including 

the soils below the service station building, resulting from near surface 

discharges of petroleum. 

7.5 Recommendations 

0 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. 

0 Re-sampling of the ATEC monitoring wells to verify the concentrations 

of petroleum-related contaminants in the wells. 

0 Notification of the North Carolina Division of Environmental Management 

of the findings and results of this investigation. 
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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 

Dejeune, North Carolina. The site consists of a truck unloading pad connected to an oil/water 

separator, a fuel distribution line, and fuel dispensers. Figure 21 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. 

39 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-l. 

33 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 located 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 WeIls 

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. 
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11.0 CONCLUSIONS - 

The following conclusions are based on the results of the site assessment: 

l 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 oil). 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. 

l 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. 

l The NCWQS 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-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 pg/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. 

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

samples analyzed. 

l Concentrations of BNAs were detected in one deep monitoring well (DW-2). 

l The direction of groundwater flow in the vicinity of the site appears to be northeast at 

a rate of approximately 3 feet/year. 

l The average hydraulic conductivity calculated for the shallow water-bearing zone is 

4.6 x 10-l 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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l The average groundwater gradient for the site is 6.4 x10-3 based on water level data 

collected on May 6,199Z. 

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

l 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 Dewberry and Davis. 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 Management Dept. personnel 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 

that structure cracks 

supporting the tanks. 

notes, supplied by Mr. Morris, indicated 

were observed in the concrete cradles 

No surface contamination, nor surface drainage pathways, were 

observed in the tank area. There are 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; MW1 - MW14), four soil borings 

(Bl - B4), and ten hydropunches (Hl - HlO). 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, 

m6, MW8 and a composite) were selected for full-scan toxicity 

characteristic leaching procedure (TCLP) analyses. 

The pH results ranged from 4.1 to 5.4; flashpoint tests were 

negative; the TCLP results were below EPA regulatory criteria for 

this procedure. Barium and pentachlorophenol were detected above 

the analytical detection limits. The presence of pentachlorophenol 

(PCP) in the TCLP leachate from MW6 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: 

Samole # Sample Location TPH (ms/ks) 

MW4 9' - 11' 13.2 

MW6 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 

Nine of the 22 samples were non-detectable, while detected 

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 ltpockettl 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 by SW-846 methods 8010 

and 8020. In addition, samples from MWl, 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. w 

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: 

Detected Sample Results NC Standard 
Compound 0 (ms/l) 

benzene MWlO 0.014 0.001 
MW14 0.023 
Hl 0.022 
H3 0.007 
H4 0.007 

toluene MWlO 0.003 1.0 
Hl 0.190 
H4 0.003 

ethyl benzene MwlO 0.004 0.029 
Hl 0.017 
H4 0.002 

xylenes (total) MWlO 0.017 0.4 
Hl 0.062 
H3 0.003 
H4 0.012 

tri- MWlO 0.005 n/a 
chlorofluoromethane Hl 0.001 

1,1-dichloroethane Hl 0.002 n/a 

MCL 
0 

0.005 

2.0 * 

0.7 * 

10 * 

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/l/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. 

V1n/a@l indicates that North Carolina has not established 
a criterion for this chemical. 
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3.03.02.2 Ground Water Data Evaluation 

Benzene was detected in excess of both the North Carolina and 3 

Federal MCL criteria in two wells and three hydr0punches.c 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 l,l-dichloroethane, 

for which no regulatory limits have been established to date. 

As no criteria for trichlorofluoromethane and 1,l 

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. 

----. _,--- Ground water flow, based on data collected from the seven 

nested wells, is in 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 l,l-dichloroethane in the ground water, 

..- . 
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the groundwater and the prevention of down gradient migration of - 

the contaminants. This option could be considered as a remedial 

technology. 

Groundwater Containment 

Groundwater containment is a process by which an area of 

concern is separated from the 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 the future, it is recommended that each tank undergo 

testing for leakage before.subseguent usage: S&.n$e there is still! 

* waste oil present in tank STT66 it is suggested.&that it be empti$d 

. 
until such--time that its integrity- is established.g 

Additional site assessment work will be useful to identify the 

lateral and Vertical extent of contamination to the west and south 

of the site. I$stallation of m J A ._. additional momni.toring: wells an@ 

hydr;p?&hes-&would be .necessary to- delineate-,the. extent\ of- thei' 

benzene:@ume;:prior.tq recommending the.mo~,~,~~~~~priate r-&&al I " y?&":, 2.TLr. .7--j 

pechniqye;, 
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I SECTIQN 2 - SITE ASSESSMENT 

2.01 Hvdroaeolosy 

2.01.1 Preliminarv 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, Inc., 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 

construction 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. 
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Split spoon samples w_ere collected during the drilling of the 

7 deep wells and the 4 soil borings. Split spoon sampling occurred 

continuously from 0 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 soil 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 Investiuation 

Resultant of the preliminary site assessment, additional field 

activities were warranted to better define subsurface contamination 

identified in the vicinity of MW13 and MW14. In December 1992, 

addendum field activities were completed which 

installation of 6 monitoring wells, a test well, six 

soil and ground water sampling and analysis and the 

an eight hour pump test. 

included the 

hydropunches, 

completion of 

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 installed at a maximum depth of 30 feet below grade. . 

The 6" ID test well was 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 

three deep wells 

were collected during the installation of the 

and the test well. Detailed lithological 

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 completing the 30 foot deep hydropunches (H12, H14 

and H16) site conditions necessitated initial augering to 20 feet 

below grade before attempting the hydropunch. An instrument 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. 
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All fluids and soils generated by field activities were 
l - 

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 P.lain 

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 Aauifer Testing 

In-situ Permeability Testinq 

Hydraulic permeability (or conductivity) was estimated for 

each monitoring 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. 

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 

hydraulic conductivity was estimated to be 24 gpd/ft'. 

Pump Test 

A six inch ID test well (TW) was installed at the site to 

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 

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 

1 ! 
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clusters (MW3&MW4 and MW9&MWlO) were measured and recorded at 
l 

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 

Theis type curves. Aquifer coefficients were also calculated using 

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 

MWlO determined that the distance from MW9 and MWlO to the pumping 

test well may have been too great for the data to be utilized. 

MWlO 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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TW-Theis 494 16 0.30 
TW-Cooper/Jacob 449 15 0.06 

MW3-Theis 2845 95 0.08 
MW3-Cooper/Jacob 2850 95 0.06 

MWI-Theis 10332 
MW4-Cooper/Jacob 10103 

340 
340 

0.005 
0.004 

MW9-Theis 2050 70 0.076 
MWS-Cooper/Jacob 2604 90 0.035 

Transmissivity Hydraulic Conductivity 
(gpd/ft)- (gpd/ft') 

Storativity 

. 

The hydraulic conductivity determined by the pump test differs 

from that determined by the slug test by approximately one order of 

magnitude. Slug : test results provide a more localized 

interpretation of conductivity whereas 

likely to provide a better estimate 

conductivity. 

the 6" ID test well is more 

for a site-wide hydraulic 

Values in transmissivity and hydraulic conductivity appear to 

fluctuate with depth within the aquifer suggesting a heterogeneous 

formation. Differences in conductivity between shallow and deep 

wells are larger than those calculated for vertically equivalent 

depths at greater horizontal distances. This type of layered 

heterogeneity is common in 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/ZTi where: 

YL = Radius of influence 

3 
= Hydraulic gradient (0.001 ft/ft) 
= Estimated transmissivity (2000 gpd/ft) 

Q = Pumping rate (7920 gpd) 
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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 appear 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 electronic 

oil/water interface 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 elevations, 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 railroad 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 

6.008 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. 

2io2.2 Air Characterization 

During all field operations ambient air and sample head space 

was monitored for volatile organics using an Hnu or PID 

(photoionization detector). At no time did the workers' breathing 

zone or the' ambient air quality exceed 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 logs included in Appendix A. All the liquid samples 

registered below 5 ppm on the Hnu/PID. 

I 

11 



2.02.3 Soil Characterization - 

Preliminary Field Investiaation 

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 feet 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 

(Pensky-Martin closed cup technique) and.pH. Three water table 

samples (MW2, MW6, and MW8) and a composite 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 

(11OOC). 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 Investiaation 

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 O-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 lo-12 feet below grade from MW20. 

Barium was the only pkameter 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 lessthan 140OF. Measurements of 

pH ranged from 4.70 to 5.31. Laboratory results are presented in 

Appendix C.. 

2.02.4 Ground Water Characterization 

Preliminarv Field Investisation 

Between January 7 and 11 1992 ground water samples were 

collected from each monitoring well 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 the 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 MW14 and hydropunches Hl, H3 and H4 contained 

benzene concenkations ranging from 0.007 mg/l (H3 and H4) to 0.023 

w/l (MWI4), compared to the State standard of 0.001 mg/l. 

Trichlorofluoromethane, and 1,l dichloroethane were present in two 

sample locations (MWlO and Hl), however, there are no regulatory 

standards listed for these analytes. 

At the time of sampling specific conductivity and pH 

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 OBG 

Laboratory for analysis by method 601/602 for volatile organics. 

Benzene, toluene, ethylbenzene, xylene (BTEX), 

trichlorofluoromethane, l,l-dichloroethane, l,l,l-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 MW15, H12 

and H13 were the only sample locations to demonstrate toluene, 

ethylbenzene and xylene above laboratory detection limits. MW15 

14 



contained toluene, ethylbenzene and xylene values of 0.009 mg/l, 

0.010 mg/l and 0.019 mg/l, respectively. H12 demonstrated toluene, 

ethylbenzene, xylene concentrations of 0.10 mg/l, 0.03 mg/l and 

0.17 w/L 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 demonstrated 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 l,l- 

dichloroethane (0.002 mg/l), l,l,l-trichloroethane (0.009 mg/l) 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 Qualitv Assurance/Oualitv 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 in 

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-Soecific Descriptive Information 

3.02.1 Historv 

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 oil 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 .j 
.‘ 

EPA IR method 418.1 and for volatile organic compounds (VOC) (EPA _ ;c:: 
.::.;.- 

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. 
method), 7000 ppm total (IR method). 

211 ppm diesel (GC .-pq 
. . ..g ,*.1 */ 



1; 

Ii& i ‘I I 

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 

trichloroethane, 

Dewberry & Davis 

concentrations of 

pm methylene chloride, 0.035 3w 1,1,1- 

and 0.061 ppm 1,1,2-trichlorotrifluoroethane. 

concluded that, based on the locations and 

the detected compounds, the results are likely 

related to localized surface spills. 

3.02.2 Site & Surroundinq 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 air 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 

buildings are located north of the site. The nearest surface water 

body is the New River, located approximately 4000 feet to the east. 

The tanks are surrounded by an earthen berm. Ground cover in 

the immediate area of the tanks is grassy; surrounding area cover 

consists of buildings and pavement. The tanks are connected by 

piping and a hose to a small building which likely served as a pump 

house. A storm water drainage ditch runs around the outside of the 

berm. Steam lines are located overhead in the area of the tanks. 
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It appears that storm water lines run underground in the area of 
- 

the tanks. No surface contamination was observed in the tank area. 

According to Mr. Morris, all buildings in the area of the 

tanks are constructed on concrete slab. There are no known 

tunnels, underground storage areas, or similar underground 

according to Mr. Morris. 

A map of the site is presented as Figure 3. 

3.02.3 Demoaraohics 

spaces, 

The population at Marine Corps Air Station, New River includes 

military personnel and their families, as well as civilian 

employees. The tank area itself is adjacent to office buildings, 

machinery buildings and the fire station (i.e., buildings in which 

people work approximately 8 a.m. to 5 p.m.). Daily vehicular 

traffic passes near the tanks along Foster Street and Campbell ' 

Street, but not directly through the tank area. Foot traffic : 
g& 

around the tanks is possible, as there is no base reaulationor -'I: 

fencing prohibiting such. 

The tanks are inspected weekly, according to Mr. Morris. 
; - -2 

3.03 Current Site Data 
'.Y 

- .2 .-", ; 
The site investigation involved the installation, development, 

and sampling of seven 
*..:c: .$ 

shallow monitoring wells and seven deep:: 
3 

monitoring wells (as nested pairs; MW1 - MWl4), four soil borin s.? 
Jg jr:,- ,: I, . . 

(B1 - J34), and ten hydropunches (Hl - HlO). These are describe$& 

detail in Section 2.01 of this report. ..d 
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3.03.1 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 (California GC/FID 

method). Deep samples were collected at the water table (14' - 16' 

depth) f and shallow samples were collected five feet above the 

water table (9' - 11' depth). Five deep soil samples (Mw2, MW4, 

MW6, MW8, and MW12) were analyzed for flashpoint and pH. Two deep 

soil samples (MW2 and MW6) were selected for full-scan toxicity 

characteristic leaching procedure (TCLP) analyses. 

The pH results ranged from 4.8 to 7.6; flashpoint tests were 

negative; the TCLP results were below EPA regulatory criteria for 

this procedure. 

Soil TPH results were below the North Carolina action level of 

10 mg/kg for 21 of the 22 samples. The TPH concentration from 

boring B2, at a depth of 4 - 6 feet, was 

3.03.1.1 Soil Data Evaluation 

Fourteen of the 22 soil samples 

125 mg/kg. 

results were below the 

detection limit of lmg/kg, while detected concentrations (below 10 

mg/kg) ranged from 1.13 to 4.06 mg/kg. One sample (B2, 4' - 6') 

yielded results exceeding the North Carolina criterion. Results of 

the sample from B2 at 8 - 10 feet were below the detection limit. 

Based on these results, it appears that the occurrence of 125 mg/kg 

in B2 (4' - 6') is an isolated incident. 
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As a conservative approach the presence of TPH in subsurface 

soils at B2 will be addressed as a potential source for exposure in 

this risk assessment. 

3.03.2 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 by SW-846 methods 8010 

and 8020. Ground water samples from MW5 were analyzed for TCLP 

compounds. Section 2 of this report provides additional details on 

the analytical scheme. 

TCLP results from the MW5 ground water sample were less than 

detection limits for metals, volatiles, pesticides and herbicides. 

The 8010/8020 results were below method detection limits, with the 

exception of the following compounds (concentrations given in 

Cmpd. 

benzene 

toluene 

l,l-DCA 

1,2-DCE 

TCE 

pert 

chloro- 
ethane 

l,l,l- 
TCA 

Mw2 

nd 

. 350 

nd 

nd 

nd 

nd 

nd 

nd 

Mw3 mu 

nd .006 

nd nd 

nd nd 

nd .094 

nd .280 

. 004 nd 

nd nd 

nd nd 

. 001 nd 

nd .002 

nd nd 

nd nd 

. 004 nd 

nd nd 

nd nd 

nd nd 

MWlO 

nd 

nd 

.750 

. 076 

. 077 

. 210 

. 012 

nd 

MW12 m NC 

nd nd .OOl 

. 001 nd 1.0 

nd nd na 

nd nd na 

. 001 nd .0028 

. 004 nd .0007 

nd nd na 

nd .Oo2 0.2 

na I 

.07* 1 

0.005 

na 

na 

0.2 
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KEY: e 

l,l-DCA = l,l-dichloroethane 
1,2-DCE = 1,2-dichloroethylene (total) 
TCE = trichloroethylene 
Pert = perchloroethylene (or tetrachloroethylene) 
1,1,1-TCA = l,l,l-trichloroethane 
NC = North Carolina criteria (explained below) 
MCL = maximum contaminant level (explained below) 

Results of analyses of field blanks and trip blanks were all below 
detection limits. 

The North .Carolina standards are the ground water quality 
standards, as dictated in Title 15, Subchapter 2L, Section 
0.0200, of the North Carolina Administrative Code, dated 
12/l/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. 

l*n/a" indicates that there is no established criterion for this 
chemical. 

3.03.2.2 Ground Water Data Evaluation 

Eight organic compounds were detected in ground water samples; 

none of the detected compounds were detected in the field or trip 

blanks. Therefore, it is assumed that they are related to the 

site. These compounds are: 

benzene trichloroethylene 
toluene perchloroethylene 
1,ldichloroethane chloroethane 
1,2dichloroethylene l,l,l-trichloroethane 

Of these, benzene, trichloroethylene and perchloroethylene 

were detected above their corresponding NC standard in one or more 

samples. Toluene and l,l,l-trichloroethane were detected below the 

NC standards. l,l-dichloroethane, 1,2-dichloroethylene and 

chloroethane do not have standards established by North Carolina. 
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These eight compounds will be considered in assessing the potential 

risk related to the presence of these organic compounds in the site 

ground water. 

Except for MW3, the other six wells in which contaminants were 

detected are deep wells. Three compounds were detected in MW12, 

which is approximately 100 feet from the tanks; five compounds were 

detected in MWlO, which is approximately 150 feet southeast of the 

tanks. The other well locations are within 50 feet of the tank. 

Based on data collected from the seven shallow wells, 

localized and surficial ground water flow is in a radial pattern 

skewing to the east. Deep wells indicate a northeast flow 

direction. Ground water flow velocity is calculated to be 

approximately 1.6 feet/year. 

3.03.3 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 for exposure scenarios in the groundwater are: 

benzene trichloroethylene 
toluene perchloroethylene 
1,ldichloroethane chloroethane 
1,2dichloroethylene l,l,l-trichloroethane, 
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3.05.5.1 Potential Exposure via Direct Contact with Contaminated 

Subsurface Soils 

No current or anticipated disturbance of contaminated 

subsurface soils exists (see also discussion in Sections 3.05.02.1 

and 3.05.04.3). Thus, no potential for direct contact with 

contaminated subsurface soils under current or anticipated future 

conditions exists. 

In summary, under current and anticipated future conditions, 

there is no potential for exposure related to direct contact with 

the contaminated subsurface soils. 

Based on the above assessment, there is no significant risk 

associated with the TPH-contaminated subsurface soils and ground 

water contamination in the area of tanks AS-419, AS-420 and AS-421 

at the Marine Corps Air Station,New River, North Carolina related 

to the past operations of the tank. 

3.06 Conclusion 

The presence of eight organic compounds in the ground water, 

detected at eight different sampling locations (seven monitoring 

wells and one hydropunch) indicates that the ground water has been 

impacted. Six of the eight compounds detected were either in 

excess of the North Carolina ground water standards, or have no 

published regulatory standard for comparison. As stated above, 

potential exposure under current and anticipated future land uses 

do no include ground water use or consumption. 
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b However, if site use Is changed in the future to a previously 

unanticipated use, such that ground water is accessed (for potable 

or nonpotable uses), then additional consideration should be given 

at that time to the potential health effects related to the 

presenceofbenzene, trichloroethylene, toluene, perchloroethylene, 

l,l-dichloroethane, chloroethane, 1,2-dichloroethylene, and l,l,l- 

trichloroethane detected in the site ground water under this 

investigation. 
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SECTION 4 I RBMEDIATION ASSESSMENT 

4.01 Remedial Technoloqies 

The Risk Assessment indicates that there is an absence of any 

identifiable complete exposure pathways (i.e. no risk) at this 

time, However, organic compounds are present in the ground water 

above North Carolina State Regulations. The incidence of TPH in 

the soil at B2 appears to be a localized, isolated spill 

occurrence. In order to address the necessity of ground water 

remediation the following technologies have been considered. 

Air Strippinq 

An air-stripping treatment system removes volatile organics 

from the ground water through a chemical process involving the mass 

transfer of organics from the aqueous phase to the gaseous phase. 

The volatile organics desorb from the ground water into the passing 

air stream in accordance with Henry's Law. The process usually 

occurs within a cylindrical tower containing packing. The packing 

provides surface area upon which the desorption process can occur. 

The turbulent conditions within the tower are caused by the air 

stream flowing upward, counter-currently to the water. The water 
. 

exits the base of the packed bed and is collected in a sump below 

the injection point of the air. The air stream passes through a 

demisting pad prior to exhausting to the atmosphere. This pad 

removes entrained water droplets through an impingement process. 

Alternatively, a low profile air stripper (typically less than 

five feet high) may be used to remove volatile organics from the 

ground water. A low profile air stripper consists of multiple 
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trays, each of which receives a source of clean air. Since each 

tray receives a source of clean air a greater stripping efficiency 

is achieved. 

The performance of an air stripper depends upon the 

temperature of the ground water, the type of packing selected, the 

packing bed depth or tray interval spacing, the air to liquid 

ratio, and the concentration of contaminants in ground water. The 

solvents detected in the ground water at this site have been 

successfully removed from ground water using this technology. 

Carbon Adsorntion 

A granular activated carbon (GAC) treatment system removes the 

volatile organics from the ground water through physical adsorption 

of the organic molecules onto the porous carbon surface. Ground 

water would be pumped from the aquifer directly into a pressure 

vessel housing the GAC. As the ground water flows downward over 

the carbon, the zone of contaminant saturation moves down the bed. 

llBreakthrough" occurs when the zone of contaminant saturation has 

moved completely down the bed, exhausting all the carbon, and 

allowing volatile organics to exit the bed with the water flow. 

The movement of this zone of saturation is a function of the 

organic's adsorption capacity (or lading onto the carbon), the 

concentration of contaminants in the ground water, the operating 

temperature and pressure of the system, and the quality of the 

ground water with respect to solids, hardness, and other water 

quality parameters. 
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Once the carbon has been exhausted, the bed must be 

regenerated in ordered to resume its intended function. Several 

procedures are available for regenerating the bed, ranging from 

disposal of the exhausted carbon and replacement with new, virgin 

carbon to thermal regeneration of the exhausted carbon. 

Additionally available are disposable carbon units (i.e. 55 gallon 

drums) that can be returned to the manufacturer for replacement. 

Carbon adsorption would be considered applicable at this location. 

Bioremediation 

Bioremediation is a process by which the growth and activity 

of naturally occurring microorganisms are stimulated to degrade the 

compounds of interest. Stimulation of microbial growth and 

activity for hydrocarbon removal is accomplished through the 

addition of oxygen and nutrients. There are several factors that 

dictate the appropriateness of biodegradation. These include, but 

are not limited to the following: availability of oxygen and 

nutrients; type of hydrocarbon present and characteristics of the 

contaminated soils. 

Bioremediation can be implemented in-situ or ex-situ. To 

implement in-situ bioremediation, wells and infiltration galleries 

are used to transport oxygen and nutrients to the subsurface. To 

implement ex-situ bioremediation, ground water is pumped above 

ground and treated. 

Due to substances present, the low concentrations and 

distribution of the organic compounds at the site, bioremediation 
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does not appear to be an appropriate selection of remedial 

technology. 

4.02 Recommendations 

While there is no risk associated with the study area of Tanks 

AS419 - AS421, low concentrations of volatile organics were found 

to be present in the ground water. During a previous 

investigation, two out of nine soil samples analyzed exhibited TPH 

concentrations above method detection limits. Both of these 

samples were found in the near surface soil and contained 

approximately 7,000 ppm of TPH. During this investigation only one 

out of twenty two soil samples revealed a TPH level above 10 mg/kg 

024 wm). The location and depth of soils containing TPH 

concentrations above the North Carolina Action level of 10 mg/kg 

suggest the source to be from localized surficial spills. 

Investigations to determine the lateral and vertical extent of the 

chlorinated compounds should be continued using the appropriate 

sampling and testing protocols. Remediation of the ground water 

could be implemented effectively using recovery wells and air 

stripping. 
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it analyzes potential site-related acute and chronic health risks 

presented 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 above ground storage tanks are large cylindrical tanks, 

resting horizontally on concrete cradles, approximately ten to 

twelve feet above ground level. Tank S889 has a capacity of 

approximately 17,600 gallons and Tank S891 has a greater capacity 

of 30,000 gallons. The tanks were installed in 1942, when the base 

opened. The tanks were initially used for storage and distribution 

for liquid petroleum (LP). The LP was off-loaded from rail cars to 

the tanks, and then pumped from the tanks via a small concrete 

structure pumping station, to delivery trucks which serviced the 

base. Service of the tanks was changed in 1980, to waste oil 

storage. The waste oils included skimming oils from an oil/water 

separator. Tanks S889 and 5891 currently contain waste oils. 

According to Mr. Tom Morris, of the Environmental Management 

Department, Marine Corps Base, Camp Lejeune, a pipe freeze and 

break occurred at tank S889 within the past 5 years. Mr. Morris 

stated that an immediate clean-up followed the release, and that no 

additional actions were merited. Additional discussion of the site 

history is presented in Section 1.02 of this report. 
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3.02.2 Site & Surrounding Area Description 

Tanks S889 and S891 are two of four tanks in a row, all 

connected to the pumping station by piping. The four tanks and the 

station are surrounded by a two-feet-high earthen berm. The area 

immediately surrounding the berm and the tanks contains small metal 

sheds, old empty tanks, drums, lumber, animal traps, and other 

miscellaneous discarded items. The ground cover is comprised of 

dirt/sand, with some gravel and sparse vegetation outside of the 

berm. The entire tank area, including the gravel area with stored 

materials, is enclosed by a fence and secured by a locked gate. 

The rail tracks, once used to service the tanks, lie on an 

embankment, west of the fence. Immediately outside the fence are 

wooded areas, and a dirt road along the north border which leads to 

Holcomb Boulevard. A map of the site is presented as Figure 3. 

current underground utilities in the vicinity include a water 

line running to the north of the site which services Building No. 

803 and electrical lines along the north side of the site access 

road and running along the west of Building No. 804 and the earthen 

bern. 

One facility water supply well has been identified within 1500 

feet from the site. Well No. 633 is located to the west of Holcomb 

Blvd. and is listed as being 205 feet in total depth. A 24-inch 

diameter casing extends to a depth of 42 feet below grade and the 

remaining casing is eight inches in diameter. The pump is set at 

93 feet and the discharge rate is 205 gallons per minute (GPM). 
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3.02.3 Democraphics 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

The population at The Base includes thousands of military 

personnel and their families, as Well as Civilian employees. No 

one works at the S889 and S891 tank area. The tank area typically 

remains locked, and is entered once per week for a routine 

inspection of the tanks and the area. The nearest residential or 

occupied (work-related) buildings are over one-half mile away. 

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), four soil borings, and ten 

hydropunches, as described in detail in Section 2.01 of this 

report. 

3.03.1 Soil Data 

From each of the four soil borings, and each of the seven deep 

monitoring wells, two soil samples were selected for laboratory 

analyses. Shallow samples were collected at a depth of two to four 

feet (Bl-A indicates shallow soil sample from boring l), and deep 

samples were collected immediately above the water table, 13 to 15 

feet below grade (Bl-B indicates deep soil sample from boring 1). 

Soil samples were analyzed for pH, total petroleum 

hydrocarbons (TPH) by GC-FID, flash point and full-scan toxicity 

characteristic leaching procedure (TCLP). The pH results were 

within a typical range (3.4 - 5.1); flash point tests were 

negative; the TCLP results were below EPA regulatory criteria for 

this procedure. 
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Soil TPH results indicated some petroleum hydrocarbon 

contamination, primarily in shallow soils. The TPH sample results 

exceeding the North Carolina criterion of 10 mg/kg are as follows: 

Sample # Sample Tvne TPH (mu/kq) 

1DA shallow, from well boring 126 

2DA shallow, from well boring 35 

2DB deep I from well boring 20 

4DB-DUP deep t from well boring 252* 

B-1A shallow, from soil boring 172 

B-2A shallow, from soil boring 176 

B-4B deep, from soil boring 43 

* Sample 4DB collected at the same location registered 5.7 mg/kg 

TPH. 

The location of these samples is presented in Figure 3. 

3.03.2 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 were analyzed for volatile organic 

compounds by SW-846 methods 8010 and 8020. Three samples (from 

wells 4S, 5s and 7s) were analyzed by EPA SW-846 method 8100 and 

one sample (MW-4s) was analyzed for full scan TCLP. 

The 8010/8020 results were below method detection limits, with 

the exception of dichloromethane. Dichloromethane was found at one 

to four ug/l in eight samples; dichloromethane was also found in 

the reagent blank at three ug/l. Based on the occurrence of 
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dichloromethane in the blank and the low levels detected in the 

samples, it is concluded that the dichloromethane detected is 

likely a laboratory contaminant, and is not related to operations 

at the site. 

I i ,3 
i 
4 

I; 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

TCLP metals were also below method detection limits, as were 

the semivolatiles. The only volatile compound detected in ground 

water above method detection limits was toluene, at three ug/l, 

from monitoring well MW-6D. MW-6D is a deep downgradient 

monitoring well, located south of the tank area, outside the berm 

(see Figure 3). A comparison of this analytical result, along with 

the North Carolina (NC) ground water standards, is presented below: 

Detected Results NC Standard 
Comnound Samnle 0 (ms/l) 

toluene 6D 0.003 1.0 

The NC standard is the water quality standard 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/l/89. The standard applies to Class GA waters, 

which are considered to be drinkable in their natural state (i.e., 

potable water supplies). 

Ground water flow, based on data collected from the seven 

nested wells, is in a southerly direction; depth to ground water is 

approximately 13' - 16' below grade; ground water flow velocity is 

calculated to be approximately 5.8 feet/year. 

I 

I 
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I SECTION 2 a SITE ASSESSMENT 

I 

I 

t, 

I 

t 

I 

2.01 Hydroseolosv 

2.01.1 Field Investigation 

A subsurface investigation, designed to define the site's 

geologic conditions and delineate the extent of a possible 

contaminant plume, was completed in December 1991. Fourteen 

monitoring wells (seven nested pairs), four soil borings and ten 

penetrometer probes were completed in the study area. Figure 2 

illustrates the subsurface drilling locations of 1991. Laboratory 

results from that investigation indicated that additional soil 

borings were required to better define the contaminant extent. 

During the week of October 4th 1992, twelve soil borings were 

completed in the study area. Drilling operations were completed in 

accordance with drilling procedures outlined in Appendix D, and 

under the supervision of an OBG geologist by ATEC Associates, Inc. 

(ATEC) of Raleigh, NC. An illustration of the addendum soil boring 

locations is provided as Figure 6. 

Each of the twelve soil borings was completed to a depth of 

fifteen feet below grade. Cuttings generated from drilling 

operations were containerized for future disposal. Split spoon 

samples were collected in five foot intervals during the drilling 

of each soil boring. All soil sampling was conducted under the 

guidelines of ASTM D-1586. Appendix A contains lithologic 

descriptions of each soil sample, recorded in the field at the time 

of collection. Two soil samples from each location were selected 

for laboratory analysis as discussed in Section 2.02.3. 
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2.01.2 Site Geolosic Conditions 

Camp LeJeune is situated in the Atlantic Coastal Plain 

Physiographic Province which, in North Carolina, is characterized 

by low elevations and limited topographic relief (USGS, 1988). The 

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 subsurface investigation of December 

1991 of Tank S781 involved the upper 30 feet of sediments. Split 

spoon samples (Appendix A) revealed a subsurface geology 

characterized by unconsolidated sands, silts and clays. Below the 

topsoil and the brown, medium to fine grained sand of the uppermost 

four feet lie at least twenty feet of sands with small amounts of 

silt and clay which vary in colors from buff to orange, brown and 

white. At approximately 11 to 19 feet below grade lies a thin 

lamina of coarse to very coarse sand, which is underlain by gray to 

greenish-gray medium sands. Figures 4 and 5 present an approximate 

geologic cross section of the study area. 

Lithological descriptions of soil samples obtained from 

borings completed in October 1992 are recorded on bore logs located 

in Appendix A. Sediments from the soil borings are dominated by 

sands with small amounts of clay and silt and are consistent with 

past studies. 

2.01.3 Groundwater Flow 

On two separate occasions groundwater elevations were gauged 

in all of the monitoring wells at the Site. Using an electronic 

oil/water interface probe, groundwater was measured 'to be between 
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17 and 19 feet below the top of casing, or between 3 and 5 feet 

above mean sea level (AMSL). Using the elevational data summarized 

on Table 1, a groundwater contour map was derived. Figure 3 

illustrates the groundwater flow for December 1991. The 

measurements obtained on the second monitoring event (January 1992) 

support this flow direction. The groundwater measurements at MW7 

were dubious on both monitoring occasions and this measurement was 

not used when formulating the groundwater contour map. A??plying 

and estimated effective porosity of 0.40, and an average hydraulic 

gradient of 0.002 ft/ft, the groundwater appears to be flowing in 

a west to northwesterly direction at approximately 0.03 ft/day or 

10 ft/yr. Groundwater elevations, flow direction and local 

topography all suggest that groundwater from the site discharges to 

Northeast Creek. 

2.02 Environmental Assessment 

2.02.1 Free Product Characterization 

Using an electronic oil/water interface probe, groundwater and 

possible free product were measured in each monitoring well. On 

two separate occasions all fourteen monitoring wells were gauged 

and free product was not detected in any of the wells. Groundwater 

samples obtained from the penetrometer probes were also scrutinized 

for the possible presence of free phased hydrocarbons. None of the 

ten samples contained free product. 

2.02.2 Air Characterization 

During all field activities worker's breathing zone and 

ambient air were monitored for volatile organics using a calibrated 
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photoionization detector (PIDj. At no time did the worker's 

breathing zone or the ambient air quality exceed 1 ppm. 

2.02.3 Soil Characterization 

Two soil samples from each addendum soil boring were selected 

for laboratory analysis. At each location a sample from the water 

table and five feet above the water table were sent to 

Environmental Testing Services, Inc., in Norfolk, Virginia for 

analysis of Total Petroleum Hydrocarbons (TPH) by Methods 3550 and 

5330. One sample, taken from BllA was also analyzed for TCLP 

compounds. Laboratory results are available for review in Appendix 

C. 

TCLP analysis was conducted on a soil sample from boring lla. 

All parameters of the TCLP analysis were below laboratory detection 

limits with the exception of barium. Barium was present in levels 

below regulatory levels (0.091 mgL1). 

Samples analyzed for TPH by Method 5030 (low to medium boiling 

point hydrocarbons) demonstrated TPH concentrations ranging from 

below laboratory detection limits to 2.0 mg/kg, This analysis will 

detect fuel types with low to medium boiling points (including 

BTEX-containing hydrocarbons). TPH concentrations by Method 3550 

(medium to high boiling point including hydrocarbons containing 

semi-volatile constituents) ranged from below laboratory detection 

limits to 59 mg/kg. Soil boring BllA contained the highest 

concentrations of TPH by Method 3550 (59.0 mg/kg) and Method 5030 

(2.0 w/W. Soil TPH concentrations are summarized on Figures 7 

and 8 and are described below. 
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Tank S781 Area 

As shown on Figure 7, soil borings in the immediate vicinity 

of Tank S781 had the following concentrations of total petroleum 

hydrocarbons: 

Sample& Sample Depth (feet) TPH (ms/kcrI 

Bl-A 14-16 25 

B-4 4-6 11,000 

B-4 9-11 12,000 

Mw-4 14-16 255 

MPSBl o-5 1200 

MPSB2 o-5 1400-2200 

As discussed in Section 3 of the May, 1992 Site Assessment 

Report, it is not unreasonable to assume that these TPH 

concentrations are the result of the operation of tank S781. 

Field to the Northwest of Building 45 Complex 

The field to the northwest of the building 45 complex shows 

evidence of past industrial use. A road traverses this field, and 

a piece of equipment was discovered in this field near MW-14 during 

the Fall 1991 investigation. 

As shown on Figure 8, soil borings in the field to the 

northwest of the building 45 complex had the following 

concentrations of total petroleum hydrocarbons: 

Sample& Sample Depth (feet) 

MN-8 o-2 
MW-8 4-6 

TPH (ms/kcrl 

6.7 
22.8 

Mw-14 o-2 4.3 
Mw-14 2-4 11.4 
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B-4A 9-11 - LT-1 
B-4A 14-16 LT-1 

B-5A o-2 17 
B-5A 4-6 LTl 

B-6A o-2 20 
B-6A 4-6 4 

B-1OA o-2 LT-1 
B-1OA 4-6 LT-1 

B-11A o-2 59 
B-11A 4-6 LTl 

Relatively low concentrations of TPH are consistent throughout 

this area and likely unrelated to the operation of Tank S781. This 

conclusion is drawn based on the following: 

Volatile organic compounds were not detected in 
hydropunches H-7, H-4, and H6, which are located between 
the tank and this field. 

TPH was not detected in water table soils from B5A, and 
BllA (i.e., 4'-6'), whereas TPH was detected in the 
surface soils (i.e., O'-2'), suggesting a surface source. 

TPH was not detected at all in soils from boring 10A. 

TPH concentrations in the surface sample from B6A was 
higher than the water table sample, suggesting a surface 
source. 

TPH was detected at a higher concentration in the water 
table sample from MW-8 than the surface soil sample. 
However, the fact that TPH was detected in the surface 
soil sample suggests that surface deposition of petroleum 
compound could be a source. 

The observation might be made that the concentrations of TPH 

in the surface soils are due to a fluctuating ground water table, 

instead of a surface source. This would be plausible, however, the 

absence of TPH in the groundwater table soil samples from B5A and 

BllA, coupled with the detection of TPH in those surface soil 

samples, would suggest a surface source. 

R 

R 

b 

c 

a 

P 

P +a 
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Based on the above evaluation, the TPH concentrations detected 

in the field to the west of the building 45 complex are unlikely to 

be related to the operation of Tank S781 and are therefore 

considered outside the scope of this report. 

2.02.4 Groundwater Characterization 

Between December 6 and 12, 1991 groundwater samples were 

collected from each monitoring well and hydropunch location. 

Groundwater samples were sent to OBG Laboratories in Syracuse, NY 

for analysis by EPA Methods 8010, 8020, 8100 and TCLP. Standard 

laboratory QA/QC procedures were applied in accordance with the 

referenced EPA methods. Laboratory results are available for 

review in Appendix B. 

All parameters, included in analytical methods EPA 8100 and 

TCLP, demonstrated values below laboratory detection limits. 

Constituents of the EPA 8010 and.8020 methodologies that were found 

to be above laboratory detection limits were below Ambient Water 

Quality Criteria. 





for Superfund, Volume I: Human Health Evaluation Manual". As such, I 

it analyzes potential site-related acute and chronic health risks 

presented 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 176,000 gallon capacity storage tank was originally owned 

and operated by Tidewater Electric, prior to 1942, and was used to 

store fuel oil. Following the Marine Corp acquisition of the 

property in 1942, the tank was used to store waste oils, primarily 

related to diesel engine maintenance and repair. The tank is 

surrounded by a brick retaining wall, approximately five feet high. 

Ground level inside the retaining wall slopes downward toward the 

tank. 

The tank was emptied in 1988, according to Tom Morris, 

Environmental Management Department, MCB Camp Lejeune, N.C. for 

this project. According to Mr. Morris, approximately eight inches 

of thick sludge still remains in the bottom of the tank. There is 

no history of leaks from the tanks. However, Mr. Morris reported 

that a pump leak occurred, possibly when the tank was emptied. 

According to Mr. Morris, this leak resulted in excavation of the 

impacted soils within the surrounding brick wall. 

Preliminary site investigations were conducted in November 

199Q by Dewberry and Davis. Five hand auger, five soil borings and 

two monitoring wells were completed in the area of tank S-781. 

While the ground water samples did not indicate contaminant levels 
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above method detection limits, three soil samples yielded total 

petroleum hydrocarbon (TPH) concentrations exceeding 10 ppm. TPH 

concentrations ranged from below method detection limits to 2200 

pm 

3.02.2 Site & Surroundins Area Description 

The tank is located adjacent to Building 45, the Base's heavy 

equipment maintenance and storage building. The tank and Building 

45 are located approximately 130 feet southwest of the Camp Lejeune 

railroad, which parallels a four-lane road (Hwy 24). Residential 

housing is located on the other side of this road, northeast of the 

tank. There are no water supply wells within 1500 feet of the 

site. The area south and west of the tank/Building 45 is 

undeveloped and wooded. The Building 45‘area, including tank S-781 

is enclosed by a locked fence. Access is gained only during 

regular work hours. The fencing to the east runs between the site 

and the railroad tracks. Surface drainage ditches parallel the 

railroad, between the fence and the railroad. 

The ground cover in the immediate area of the tank is grassy, 

with some pavement and gravel immediately adjacent to Building 45. 

The nearest surface water is Northeast Creek, approximately 800 

feet to the northwest. There are no water supply wells within 1500 

feet of the site. The only utilities servicing the site are above 

round electric 

ite is presente 

line 

.d as 

!S 

F 

as illustrated on Figure 6. 

igure 2. 

A map of the 
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I 3.02.3 Demographics 

The population at Camp Lejeune includes military personnel and 

their families, as well as civilian employees. Based on 

observations made during a site visit, approximately 10 - 20 people 

are employed at the Building 45 compound, a typical 8-hour/day, 5- 

day/week job. 

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; MW1 - MW14), four soil borings 

(Bl - B4), and ten hydropunches (Hl - HlO). These are described in 

detail in Section 2.01 of this report. 

3.03.1 Soil Data 

'c 

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 using a gas 

chromatograph/flame ionization detector (GCrFID)F. Soil samples 

were collected at the water table and five feet above the water 

table. Five soil samples collected from the water table (MW2, MW4, 

Mw6, MW8, and MW12) were analyzed for flash point-2nd pH'-z Two 

other soil samples (MW2 and MW4) were selected for full-scan 

toxicity characteristic leaching procedure (TCLP) analyses. 

The pH results ranged from 4.8 to 7.4; flash point tests were 

negative; the TCLP results were below EPA regulatory criteria for 

this procedure. 
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Soil TPH results ranged from 4.3 mg/kg in MW14 (0' - 2' 

depth) to 12,000 mg/kg in B4 (4' - 6' depth). Twelve soil samples 

exceeded 10 mg/kg TPH, as follows: 

Sample # Sample Depth 

Mw2 _ 14 '-16' 
Mw2 9' - 11' 
Mw4 9' - 11' 
Mw4 14' - 16' 
MW6 9' - 11' 
MW6 14' - 16' 
MW8 11' - 6' 
MT710 4' - 6' 
Mw14 2' - 4' 
Bl 4' - 6' 
B4 4' - 6' 
B4 9' - 11' 

3.03.01.1 Soil Data Evaluation 

TPH (mslkq) 

19 
15 
15 

255 
14 
13 
23 
17 
11 
11 
12,000 
11,000 

Two sampling locations stand out as having TPH-contaminated 

soils significantly exceeding 10 mg/kg. These are monitoring well 

MW4 and soil boring B4. Referencing Figure 2, B4 is located west 

of the tank, while MW4 is southwest of the tank. Located in the 

immediate area of B4, MW4 and tank S-781 is a small uncovered, 

subgrade structure that appears to be a pit or catch basin, and a 

small building that appears to be the pump house for the tank 

system. As such, it is reasonable to assume that subsurface piping 

related to the tank system exists in the area of B4, running 

between the tank, the pump house, and perhaps the catch basin. MW4 

is located perpendicular to the downgradient direction of tank S- 

781 and B4, approximately 25 feet west of the pump house and catch 

basin. 

In summary, it appears that TPH-soil contamination is present 

in close proximity to the tank and associated pump house and catch 
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basin, and is likely related to the former operation of tank S-781. 

Raleigh, N.C. and Jacksonville, N.C. offices of Carolina Power and 

Light (CP&L) were contacted regarding the operation of tank S781 

under the ownership of CP&L (previously named Tidewater Electric), 

prior to 1942. No historical information on the past operation of 

the tank was available from CP&L. According to Environmental 

Management Department, MCB Camp Lejeune, the operation of the tank 

involved the tank itself, the pump house, lines between the tank 

and pump house, and lines running from the tank to the building and 

there are no other sources or avenues for petroleum hydrocarbons at 

the site. According to Major McLain, Facilities Utilization 

Officer, in charge of the operations at building 45, there are no 

other sources or avenues for petroleum hydrocarbons at the site 

related to tank S781 other than the pump house and building 45. 

The presence of the TPH materials in soil samples from MW4 and B4 

are considered in the exposure pathways, as discussed in 

subsections 3.05.2, 3.05.4 and 3.05.5. 

3.03.2 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 
7 ,,, 

were analyzed for volatile organic compounds by SW-846 methods 8010 

and 8020 (equivalent to EPA Methods 601 and 602). In addition, 

samples from MWl, MW7 and MWll were analyzed by EPA SW-846 method 

8100 equivalent to Method 610), (polynuclear aromatic hydrocarbons; 
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PAHs). Ground water samples from MW3 were analyzed for full scan 

TCLP compounds. Section 2 of this report provides additional 

details on the analytical scheme. 

esults were below regulatory limits; PAHs results were' 

le~~~~an.-khe .detection limits. ,.- 4 

I TIhjcaOlOj-8020 results we?%?&low method detection limits, with 

L 
, -a. 

the exception of the following compounds:V 

Detected 
Compound 

Sample 
Number 

Results NC Standard 
(ms/ll (msll) 

MCL 
l!IEI.u 

chlorobenzene H5 
1,2-dichlorobenzene H8 
1,3-dichlorobenzene H5 
1;4lxchlorobenzene H5 
l,l-dichloroethane MW3 

II Hl 
l,l-dichloroethylene MW4(dup) 
1,2-dichloroethylene MW4 
ethylbenzene Mw3 
toluene MW12 

II H9 
vinyl chloride MW4(dup) 

0.005 0.3 
0.031 0.62 
0.006 0.62 
0.084 0.0018 
0.016 n/a 
0.002 n/a 
0.002 0.007 
0.002 n/a 
0.016 0.029 
0.002 1.0 
0.002 1.0 
0.002 0.000015 

0.1 * 
0.6 * 
0.6 * 
0.075!\ 
n/a 
n/a 
0.007 
0.07 * 
0.7 * 
2.0 * 
2.0 * 
0.002 

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/l/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 
a criterion for this chemical. 

3.03.02.2 Ground Water Data Evaluation 

The following compounds were detected in excess of the North 

Carolina criteria: 
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- 1,4-dichlorobenzene (p=dichlorobenzene) in H5 
- vinyl chloride, in duplicate sample for MW4. 

1,4-dichlorobenzene, detected in H5 at 0.084 mg/l, exceeds the. 

regulatory criteria. This is an isolated occurrence of a compound 

not typically related to waste diesel oils. Therefore, the 1,4- 

dichlorobenzene detected in H5 is not likely related to the pas: 

operation of tank S-781. However, it is considered in the exposure 

scenarios, as discussed in subsections 3.05.02, 3.05.03 and 

3.05.04. 

The vinyl chloride was below detection limits in the other 

portion of the duplicate sample for MW4. Vinyl chloride detected 

at 0.002 mg/l is within the federal MCL criterion. 

The other organic compounds detected in the ground water 

samples are within regulatory limits, as presented on the above 

table. The only exception is l,l-dichloroethane, for which no 

regulatory limit has been established to date. 

Ground water flow, based on data collected from the seven 

nested wells, is in a west-northwesterly direction; ground water 

flow velocity is calculated to be approximately 10 feet/year. It 

is possible that ground water samples collected during the summer 

season, rather than the winter season, may reflect different 

analytical results. 

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 
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EXEhJTNESUMMARY 

MCB Camp Lejeune is a training base for the Marine Corps, located in Onslow 

County, North Carolina. It covers approximately 170 square miles, and is bounded to 

the southeast by the Atlantic Ocean, to the west by U.S. 17, and to the northeast by 

State Road 24. The base is bisected by the New River estuary, which occupies 

approximately 30 square miles of the total area of the facility. 

The Hadnot Point Industrial Area (HPIA) of MCB Camp Lejeune is located on the 

east side of the New River estuary. The HPIA is comprised of approximately 75 

buildings and facilities. These include maintenance shops, gas stations, administrative 

offices, commissaries, snack bars, warehouses, storage yards and a dry cleaning 

facility. A steam plant and training facility occupy the southwest portion of HPIA. 

In addition, underground storage tanks, stormwater drains, and oil/water separators 

are present. As a result of Marine operations and activities, wastes that contain 

hazardous and toxic compounds are generated at the base. This has resulted in the 

storage, disposal, and/or spillage of these wastes. Several of the base’s water supply 

wells at HPIA have been shut down as a result of the presence of contaminants. 

Due to the potential of spillage of wastes in the HPIA, several investigations have 

been conducted to date on the Hadnot Point Operable Unit which is defined as that 

area bounded by Holcomb Boulevard to the west, Sneads Ferry Road to the north, 

Louis Street to the east, and the Main Service Road to the south. The Hadnot Point 

Operable Unit also includes the two primary hydrologic units; an unconfined surficial 

aquifer and a semi-confined potable aquifer (Castle Hayne). This report summarizes 

to date data which has been collected from the shallow and Castle Hayne aquifers and 

the unsaturated shallow soils. 

A transformer storage yard (Site 21) and a fuel tank farm (Site 22) are located within 

the northern portion of HPIA. Two other study areas, the industrial area fly ash 
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dump (Study Area 24) and the Hadnot Point bum dump (Study Area 28) lie to the 

south and southwest of the site. These areas of concern are not included in the 

operable unit and will be considered in separate studies at a later date. 

The investigation of the HPIA has been completed as a phased approach, with the 

results of one investigation being the basis for the next phase. Three major 

investigations or Studies have been completed at the installation prior to the 

completion of this report. These investigations are described below. 

An Initial Assessment Study (IAS) was conducted under the Navy Assessment and 

Control of Installation Pollutants (NACIP) program at MCB Camp Lejeune in 1983. 

The IAS report (Water and Air Research, 1983), which was a record search of the 

installation, identified a number of areas within MCB Camp Lejeune, including the 

HPIA, as potential sources of contamination. As a result of this study, Environmental 

Science and Engineering, Inc. (ESE) was contracted by the Navy to investigate the 

HPIA as well as other potential source areas. 

The initial ESE investigation, referred to as the Confirmation Study is divided into 

two investigation steps: the Verification Step and the Characterization Step. The 

Verification Step at HPIA was conducted to determine if areas of suspected 

contamination, as documented in the IAS, were indeed contaminated. This 

investigation was conducted from April 1984 through January 1985, and involved the 

installation of three shallow groundwater monitor wells and the sampling of the 

potable water supply wells in the HPIA, as well as the investigation of other sites 

within Camp Lejeune. This step identified the presence of volatile organic 

compounds (VOCs) in the shallow aquifer in the vicinity of the Hadnot Point 

Industrial Area Tank Farm (Site 22) and in a single potable Supply Well (602). 

Based on the results of the Verification Step, the Characterization Step was performed 

at HPIA during the period of 1986 through 1988. This phase was designed to 

evaluate the extent of the VOC contamination identified in the Verification Step 
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within the HPIA. The Characterization Step consisted initially of a records search of 

available base records, a physical inspection of each building within I-IPIA, and a soil 

gas survey targeted to those areas identified by the records search as being potential 

contamination sources. 

Each of the areas identified by the records search as potential sources of VOCs was 

investigated with the use of the soil gas technique which focused on TCE as the 

contaminant of concern. Areas which exhibited TCE or other VOC contamination in 

the soil included the areas around Bldgs. 901, 902, and 903, Bldg 1202, and Bldgs. 

1502, 1601, and 1602. 

Following analysis of the record search and soil gas data, locations were chosen for 

the installation of 27 shallow (25 feet), 3 intermediate (75 feet), and 3 deep (150 feet) 

monitoring wells to determine if contamination identified during the soil gas 

investigation had migrated to the shallow and deeper groundwater. All new and 

existing HPIA monitoring wells and nearby water supply wells were then sampled. 

Aquifer testing of one deep potable supply well was conducted to evaluate the 

hydraulic parameters of the Castle Hayne aquifer and to determine the transport 

mechanisms between the shallow and Castle Hayne aquifers. 

The Confirmation Study served to narrow the list of source areas to three primary 

areas, being the areas surrounding buildings 902, 1202, and 1601. 

The Supplemental Characterization Step, performed at HPIA in 1990-1991, was 

designed to further evaluate the extent of contamination in the Castle Hayne aquifer 

and to characterize the contamination within the shallow soils at suspected source 

locations. The Suppleniental Characterization Step consisted of 30 soil borings at the 

3 suspected source locations (Bldgs. 902, 1202, and 1601) to characterize shallow soil 

contamination, installation of additional intermediate and deep monitoring wells into 
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the Castle Hayne aquifer, and sampling 

wells and nearby water supply wells. 

The groundwater sampling and analysis program continues to reflect two nodes of 

of all new and existing HPIA monitoring 

VOC and\or petroleum hydrocarbon contamination within the shallow aquifer. The 

northern node consists of two separate sources of contamination--one centered near 

the maintenance facility associated with Bldg. 901, and another centered at the Hadnot 

Point Fuel Tank Farm (Site 22). Contaminant isopleth modeling suggests that these 

two source areas may have effectively coalesced into one larger node of contamina- 

tion. The southern node is centered near the maintenance facility associated with 

Bldg. 1601. The surficial aquifer will initially be remediated under an Interim 

Remedial Action which is the subject of reports prepared under separate cover. 

A Risk Assessment (RA) has been completed for the shallow soils at the 3 remaining 

areas of concern. This assessment has shown that the low levels of contamination 

detected within the soils do not pose a human or ecological threat. This RA also 

addressed the groundwater within the Castle Hayne aquifer. While contaminants have 

been detected in one monitor well and in several potable wells, no current risk was 

identified. Additional studies addressing the extent of contamination within the Castle 

Hayne aquifer are being undertaken under separate cover. 

. . . 
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6.0 SUMMiRY AND CONCLUSIONS 

6.1 RECORDS SEARCH 

The existing IAS report (NEESA, 1983) was reviewed, and potential sources of the 

contamination identified by the Verification Step efforts were noted. With the 

assistance of Camp Lejeune staff, a 2-person team from ESE conducted a building-by- 

building evaluation of all past and/or current activities that may have utilized any 

solvent compounds. buildings and other facilities identified in the IAS report were 

evaluated with extra caution. In many cases, the physical facilities of the buildings 

(i.e, floor drains, sumps, and unmarked pipe lines) were inspected to identify the 

general purpose and any interconnections. Any pits, tanks, or other drainage 

structures outside of the buildings were also closely investigated. 

A number of potential source areas within HPIA were identified, for the most part 

associated with vehicle maintenance facilities. Three specific areas exhibited a higher 

probability of actually being the source of the observed contamination: (1) Bldgs. 

901, 902, and 903; (2) Bldg. 1202; and (3) Bldgs. 1502 and 1601. 

6.2 SOTL INVESTIGATION 

6.2.1 Soil Gas Survev 

To optimally site monitor well locations, soil gas sampling and analysis was 

conducted in the vicinity of all buildings that could potentially act as VOC source 

areas, as indicated by the records search effort. 

VOCs, if present in groundwater or in the soil matrix, occupy the interstices or voids 

in the soil. Vapors from the interstitial space were sampled and characterized using a 
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portable gas chromatograph (GC). Determination of contaminant concentrations to 

the low parts-per-billion level was made with this system. TCE was used as the 

indicator compound at HPIA to trace volatile plumes. 

The soil gas investigation corroborated the records search efforts by verifying the 

presence of TCE within the unsaturated soils at the three primary sites. Limited 

amounts of TCE contamination were detected at sites other than the three major ones. 

6.2.2 Soil Samuling and Analvtical Results 

Shallow soil borings were performed at HPIA to evaluate the extent of shallow (above 

the water table) soil contamination in three areas of concern at HPIA. These areas 

are located in the vicinity of Buildings 1601, 902, and 1202. 

Each soil boring was advanced to the water table. Continuous split spoon sampling 

was conducted while vapor monitoring with an photoionization detector, and samples 

were selected from each boring for chemical analysis. Ten percent of the samples 

collected were analyzed for full Target Contaminant List (TCL) parameters. The 

remaining 90% were analyzed for volatile organic compounds (TCL VOAs), pesti- 

cides and PCBs, and Toxicity Characteristic Leaching Procedure (TCLP) metals. 

While TCE and other volatile compounds were the primary concern during the soil 

gas survey, these compounds were detected in few of the soil samples collected. 

Quantifiable concentrations of TCE, toluene and 1,2-DCE were detected in samples 

collected from one soil boring (SB-5), and ethylbenzene and xylenes were detected in 

another. Several other compounds were detected as TICS. Semi-volatile compounds 

were quantified in one soil sample and were detected as TICS in eight others. 

Pesticides were quantified in a total of five samples collected from three boreholes. 

Three metals (aluminum, calcium, and iron) were abundant in many of the soil 

samples analyzed in concentrations greater than 1,000 ug/kg. Many of the other 
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metals analyzed for were also detected, but were detected in quantities that were 

above the instrument detection level but below the certified limit of the method. 

TCLP analysis of 27 samples showed detectable quantities of virtually all analytes 

with the exception of mercury and silver. Mercury was detected in one sample and 

silver was not detected in any sample. Those analytes which were detected typically 

were detected in quantities that were above the instrument detection level but below 

the certified limit of the method. 

Based on these analyses, the shallow soils at the areas investigated do not appear to 

be heavily contaminated. Volatile compounds detected in the soil gas remain in the 

vapor phase and have not adhered to the soils. The hits in the sample from SB-5 

were collected near the old TCE tank at Building 902 and appear to be associated 

with that tank. 

The semi-volatile compounds detected in boring SB-6 and the volatile compounds 

detected in SB-14 are fuel related (diesel) and fit with the use of these areas 

(Buildings 902 and 1202) as vehicle repair and maintenance. 

Pesticide contamination is limited and occurs in the surface soils (O-2 feet) in three of 

the five samples where they were detected. 

Many of the metals detected were found in all samples analyzed and are therefore 

indicative of the soil matrix and associated clays. 

6.3 GROUNmWATER INVESTTGATION 

6.3.1 Monitor Well Installation 

A network of groundwater monitoring wells was installed at the site to define the 

nature of the contaminants within the groundwater and to determine the horizontal and 

vertical extent of the identified contaminants. A total of 33 wells were installed 
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during the Characterization phase (September 1986 through August, 1987); 27 

shallow wells, three intermediatk wells, and three deep wells. Additionally, two 

shallow wells were installed at the Hadnot Point Fuel Farm (Study Area 22) and one 

at the transformer storage yard (Study Area 21) during the Verification investigation. 

In December 1990, eight groundwater monitoring wells were installed downgradient 

of the four areas of concern in the Hadnot Point area at Camp Lejeune. Both an 

intermediate and deep well were installed at each location in order to evaluate the 

vertical distribution of contaminants in the groundwater downgradient of specific areas 

of concern. The areas of concern are Building 1602, Building 902, Building 1202, 

and the Industrial Area Tank Farm (Site 22). 

Shallow wells were completed to a depth of 2.5 feet. Each of the intermediate wells 

were screened from approximately 65 to 75 feet below grade. The deep wells were 

screened from approximately 140 to 150 feet below grade. All wells were developed 

by pumping, and well elevations and locations were surveyed. 

6.3.2 Groundwater Sampling 

Characterization Phase 

Each of the shallow wells installed during the Characterization were sampled three 

times during the phase, with a period of approximately 60 days between sampling 

events. The intermediate and deep wells were sampled once during this phase. All 

samples collected were analyzed for lead, oil and grease and volatile organics (EPA 

Method 624). 

Suoolemental Characterization 

Each of the groundwater monitor wells and nine water supply wells were scheduled to 

be sampled during the field investigation. One shallow well and one deep well could 

not be sampled because they could not be located after numerous attempts to find 
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them. Water supply wells 608 and 630 were not sampled because the wells were 

either welded shut (608) or demolished (630). 

All groundwater samples collected during this phase were analyzed for full TCL 

parameters. 

6.3.3 Analvtical Results 

Surficial Aquifer 

The sampling and analysis program has delineated the extent of contamination within 

the surficial aquifer at the HPIA. Two nodes of VOC and\or petroleum hydrocarbon 

contamination were found to exist. The northern node consists of two separate 

sources of contamination--one centered near the maintenance facility associated with 

Bldg. 901, and another centered at the Hadnot Point Fuel Tank Farm (Site 22). 

Contaminant isopleth modeling suggests that these two source areas may have 

effectively coalesced into one larger node of contamination. The southern node is 

centered near the maintenance facility associated with Bldgs. 1601 and 1709. 

When looking at the type of contamination at each of the nodes, fuel related 

compounds, as would be expected, constitute the bulk of the contamination at the tank 

farm, where a layer of floating product has been identified. The contamination 

centered near building 901 consists primarily of 1,2-DCE and TCE with minor 

secondary contamination by fuel related compounds. The contamination at Building 

1601 also consists of 1,2-DCE and TCE, but there is a strong fuel related component. 

Wells within the remainder of the plume are contaminated primarily by solvents. A 

comparison of the Characterization and supplemental Characterization data indicates 

that the strength of the VOC plume has increased based on the source strength at the 

center of each node. The horizontal extent of the plume has remained generally the 

same. 
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Semi-volatile compounds were detected in only six of the shallow wells tested. These 

compounds occurred in areas with high VOC contamination and were compounds 

commonly associated with diesel fuels or oils. 

Pesticide contamination was limited to one compound in one well and reflects the soil 

data in that any pesticides present are typically contained in the upper portion of the 

soil column. 

Metals in the shallow groundwater also reflect the soils data. High concentrations of 

basic metals typically associated with clays were in all samples. Part of this may be 

attributed to the unfiltered samples which are collected and analyzed. Release of 

metals adsorbed to the clays or contained in the clay minerals themselves can be 

achieved through the acidification of the sample during preservation. The shallow 

wells at the HPIA are all set into a silty clayey sand which extends to a depth of 

approximately 30 feet across the site. Four metals (chromium, iron, manganese, and 

sodium) were detected in concentrations above the primary or secondary drinking 

water standard in the majority of the wells tested. Lead was also in concentrations 

over the standards in one third of the wells. 

Castle Havne Aauifer 

Low concentrations of VOCs (l-50 ug/L total) were detected in all of samples 

collected from the intermediate depth wells. These compounds consisted of 1,2-DCE 

and the four fuel related compounds (benzene, toluene, ethylbenzene, and xylenes) 

although vinyl chloride was detected in well HPGW30-2. Most of the fuel related 

compounds were detected as TICS only. 

Semi-volatile compounds were detected in four of the intermediate depth wells. 

These compounds are typically associated with diesel fuels and oils, although a 

phthalate compound was detected as a TIC in three of the wells. Two of the wells 

contained naphthalene at levels greater than 50 ug/L. 
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a- No pesticides were detected in any of the samples collected from the intermediate 

depth wells. 
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Metals concentrations decreased significantly in the samples collected from the 

intermediate depth wells as compared to the shallow wells. This may be attributed to 

fewer clay minerals in the monitored zone. The intermediate wells are set into a 

1ithologica.l layer composed of sand, shells, and cemented elastics. The rise in the 

calcium concentrations reflects this change in lithology. Iron remained in concentra- 

tions above the standards in all of the intermediate depth wells sampled, and manga- 

nese and thallium each exceeded the standards in one well. 

Deep wells 

Fuel related VOCs (total 107 ug/L) were detected in one sample collected from a 

deep well (HPGW32-3). These compounds were also detected in the sample collected 

from the intermediate depth well at this location. No shallow well exists in this 

cluster, but the cluster is located within the shallow plume originating from the fuel 

tank farm area. Solvents were detected as TICS in one other well. 

One semi-volatile compound was detected as a TIC in two of the samples collected 

from the deep wells. No pesticides were detected in any of the samples collected 

from the deep wells. 

Metals concentrations were also decreased in the samples collected from the deep 

wells as compared to the shallow wells. The deep wells are set into similar materials 

as the intermediate depth wells; a lithological layer composed of sand, shells, and 

cemented elastics. Elevated calcium concentrations also occur in these wells. Iron 

remained in concentrations above the standards in all but one of the deep wells 

sampled, but these concentrations are up to 300 times less than those seen in the 

shallow well samples. Manganese barely exceeded the standard in one well. 

I . 

I 404lA043092 6-7 



Water Sunulv Wells 

Solvent contamination was detected in four water supply wells in 1984. Con- 

tamination in these wells included solvents and fuel related compounds. These wells 

were taken off line upon the discovery. VOC contamination in these wells has 

dropped since they were taken off line. With the end of pumping from these loca- 

tions, contamination is no longer being drawn into this zone. VOC contamination in 

the worst well (WS602) has dropped from a total of approximately 2,400 ug/L in 

1984 to less than 60 ug/L. Samples collected from four additional wells continue to 

show very low concentrations (l-3 ug/L) of solvent compounds as TICS. 

Iron and manganese continue to be elevated above standards in some of the wells 

tested. 

6.4 AOUIFER TESTING 

An aquifer pumping test was conducted at HPIA in April, 1987 to determine site- 

specific aquifer characteristics for the Castle Hayne aquifer, and to evaluate the 

interconnection between this unit and the surficial aquifer. Water supply well 642 

was selected for the pumping test because it was the closest, active well to HPIA that 

was not within the zone of deep contamination. The three observation wells included 

in the pumping test were a USGS well and two observation wells. 

Drawdown data from the pumping test was analyzed by a number of analytical 

methods. The methods of Theis (1985), Hantush (1955), and Walton (1962) were 

employed to analyze drawdown data for values of transmissivity and storage coefti- 

cient. The distance drawdown method of Cooper and Jacob (1946) was also used to 

analyze drawdown data. Additionally, the methods of Hantush and Jacob (1955) and 

Walton (1962) were used to evaluate properties of the semi-confining layer. 
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6.5 GEOHYDROLOGY 

The installation of the shallow monitor well network identified the presence of 

interlayered sands, silts, and clays in the shallow subsurface. This mixed sequence of 

materials appears to extend to a depth of approximately 100 feet at which point a 

more permeable unit of sand and limestone dominates the lithology. All potable 

groundwater at Camp Lejeune is obtained from this sand/limestone interval (Castle 

Hayne aquifer). 

Groundwater flow at the HPIA is generally toward the New River. Horizontal 

hydraulic gradients in the surf&l aquifer at HPIA were determined from the 

potentiometric surface map. In general, the horizontal hydraulic gradient in the 

surficial aquifer at HPIA is approximately 0.003 feet/ft. Specifically, the northern 

and southern portions of HPIA exhibit a horizontal hydraulic gradient of 0.003 feetift. 

However, the west-central portion of HPIA exhibits a horizontal hydraulic gradient of 

approximately 0.004 feetfft (ESE, 1991). al. (1989) and ESE (1988). 

Hydraulic gradients were also calculated for the deep and intermediate zones. Due to 

there being fewer measured points in these zones, the gradients are calculated from 

one end of the site to the other between well clusters 4 and 24. The calculated 

gradient for the intermediate zone was 0.0015 ft/ft and for the deep zone the gradient 

was 0.0021 ft/ft. All gradients were calculated using the February 1991 data. 

Vertical flow gradients were determined at monitoring well cluster locations by 

comparing water level measurements taken from shallow, intermediate, and deep 

monitoring wells. The shallow monitoring wells are approximately 25 feet deep, 

intermediate monitoring wells are approximately 75 feet deep, and the deep 

monitoring wells are approximately 150 feet deep. 

the 

The vertical gradient between the shallow zone and the deeper zones (intermediate 

and deep wells) is in the downward direction and increases as you move upgradient 
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across the site. This downward gradient is most pronounced in cluster 24. The 

Occurrence of this downward-gradient is most likely a result of pumping from the 

lower zones for potable uses and provides the hydrologic mechanism to carry 

Contaminants from the shallow zones to the lower zones. 

In general, the water levels within the intermediate and deep well of each well cluster 

are nearly the same with the exception of cluster 24 which shows an upward gradient. 

This data reflects the fact that the intermediate and deep zones behave hydrologically 

as one unit. 

The Castle Hayne aquifer was found to have an average transmissivity of 9.6 x 

lo3 gpdlft and an average storage coefficient of 8.8 x lOa. The hydraulic con- 

ductivity of the semi-confining bed separating the shallow and deep aquifer zones was 

found to be approximately 4.6 x 10” ft/day. The overall average leakance of this 

semi-confining bed was determined to be 1.1 x 10e3 day-‘. 
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7.0 CONSLUSIONS AND RECOMMENDATIONS 

This section presents the conclusions of the remedial investigation, and the human he 

ecological risk assessment. Although the ecological risk assessment is presente 

separate cover, the conclusions are provided herein in order to summarize the resu 

entire remedial investigation. Recommendations for further action and pre-design st 

also provided in this section. 

7.1 Conclusions 

Based on the results of the various environmental investigations conducted at Oper; 

No. 2, conclusions for each area of concern and media were developed and are presents 

7.1.1 Site 6, Lot 201 

l The northeast comer of Lot 201 (i.e., grid area A) at the former pesticide sto 

is contaminated with elevated levels of pesticides and volatiles that may be a 

with former waste storage/handling activities. The extent of soil contami 

limited in area since only two sampling locations (SB16 and SB17) exhibited 

contaminant levels. 

l Former waste storage/handling activities at Lot 201 have not adversely 

groundwater quality in this portion of Operable Unit No. 2. 

l The presence of low levels of pesticides throughout Lot 201 is indicative of fo 

control practices and is probably not associated with the former storage of I 

Low levels of pesticides were detected at similar concentrations throug 

210-acre Operable Unit. 

l Reported storage of PCB transformers at Lot 201 has not resulted in si 

impacts to soil or groundwater, based on the limited number of occurrences al 

contamination. 

l Overall, the current health risk to base personnel working at Lot 201 is P 

target range of 1x10-4 and 1x10-s. 
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7.1.2 Site 6, Lot 203 

l Pesticide levels detected in soil at Lot 203 are not indicative of pesticide I 

Pesticide levels at Lot 203 are comparable to other portions of Operable Un 

The southeast corner of Lot 203 did not reveal elevated pesticide levels gi. 

pesticides were reported to be disposed of in this area. 

l The area of Lot 203 near the former railroad spur may be associated with 

disposal activities. A limited number of surface and subsurface soil samples 

near the former railroad spur have revealed elevated levels of PCB-1260 an 

Historical aerial photographs indicate significant activity (i.e., surficial anon 

this area of Lot 203. 

l Disposal activities may have occurred in the north central portion of Lot 203 (I 

6GW15) where elevated levels of PCBs were detected in subsurface soil san 

addition to PCBs, elevated levels of PAHs were also detected in this area. 

l The reported PCB disposal area in the northeast comer of Lot 203 did nc 

elevated levels of PCBs. The reported area may have been inaccurately ide: 

Marine Corps Memorandum. 

l Military training operations at Lot 203 resulted in a substantial amount 

debris including communication wire, rocket casings, battery packs, small 

containers, and bivouac wastes. No S-gallon drums were uncovered in any c 

pit excavations within Lot 203. Trenches identified in historical photogra 

probably excavated as a means to dispose of military-type wastes and not for 

of disposing hazardous wastes. 

l Numerous drums on the surface of Lot 203 present a potential impact to hum 

and the environment. Samples collected from these drums indicate that so 

drum contents are characteristically hazardous. None of the drums were nc 

leaking. 

l Groundwater quality at Lot 203 has not been significantly impacted b 

disposal and storage practices. Trace levels of TCE were detected in wel- 

which is located in the north central portion of Lot 203 where disposal activ 
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have occurred. Trace levels of TCE and PCE were detected in well 6( 

Well 6GW23 is located in the south central portion of Lot 203. The source o 

contamination in well 6GW23 is unknown. Soil samples collected from this bc 

as well as other nearby soil borings did not indicated a source. The SOI 

contamination may have been from a previous spill, which has since migrated fr 

soil to groundwater. 

l Currently, Lot 203 is inactive and access is restricted. If the storage lot rc 

operations, the potential human health risk (i.e., incremental carcinogenic risk‘ 

be within the target range of 1x10-4 to 1x10-e. 

7.1.3 Wooded Areas and Site 82 

l The wooded area north of Lot 203 (Site 82) exhibited elevated VOC contaminan 

in soil at two locations near the eastern portion of the site. This area is a pc 

source of VOC contamination in groundwater. 

l A large quantity of drums and debris were observed on the surface and subsurf; 

north of Lot 203 in the wooded area (Site 82) near monitoring wells 6GW 

6GWlD. Samples collected of the waste material analyzed the waste as No. 6 f 

which is typically used for heating. Other drums uncovered could not be ide 

This area may also be a source of groundwater contamination at Site 82. 

l Shallow and deep groundwater north of Lot 203 (Site 82) exhibited elevated l( 

VOC contaminants. Deep groundwater quality was found to be significant1 

contaminated than shallow groundwater quality. 

l The horizontal extent of shallow groundwater contamination is defined. The 

apparently originates just north of Lot 203 (in the southern portion of Site 1 

discharges into Wallace Creek. Contaminants have migrated into the deeper 

of the aquifer as evidenced by elevated VOC levels in deep groundwater mor 

wells. 

l The horizontal and vertical extent of deep groundwater contamination hs 

evaluated. The horizontal extent of off-site contamination west of Site 82 (beyo 

6GW37D1, however, has not been fully defined. Moreover, the vertical extent h 
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evaluated to a depth of 230 feet. It is unknown at this time whether contamination 

extends below 230 feet. As mentioned previously, a clay layer is present at 

approximately 230 feet which may impede the vertical migration of contamination. 

For purposes of conducting the baseline human health and ecological risk assessment, 

the current deep groundwater database is adequate. For purposes of performing a 

feasibility study on the deep aquifer, the current database is also adequate to select 

feasible remedial alternatives. Additional deep wells west of Holcomb Boulevard and 

at and/or below the clay formation are required to support the design of an alternative 

which may employ containment/extraction wells. Installation of these additional 

wells is currently underway as of August 1993. 

l PCBs were detected in surface and subsurface soil near Piney Green Road east of 

Lot 201. Disposal activities may have occurred in this area, which once served as a 

training area. 

l Disposal activities may have occurred in the wooded area between Lot 201 and 203. 

One location (soil boring SBl) exhibited moderate levels of PCBs, PAHs, and 

pesticides in surface soil. The extent of this contamination is limited in area. 

l A former disposal area was identified during the test pit investigation in the wooded 

area between Lot 201 and Lot 203. Numerous Sgallon containers, bivouac wastes, 

and battery packs were encountered. All of the containers were rusted and destroyed 

to the point where their contents could not be identified; however, solvent-like odors 

were observed by the sampling team. A sample of the sludge material near the 

containers revealed that the material is characteristically hazardous due to elevated 

levels of lead. Chloroform was also detected, but was below TCLP regulatory levels. 

l Groundwater quality in the wooded area south of Lot 203 (near the above-mentioned 

disposal area) has been impacted by former disposal practices. Elevated levels of 

VGCs (chloroform, chlorobenzene, phenol) were encountered in wells 6GW16 and 

6GW25. 

l Potential human exposure to soil within the wooded portions of Operable Unit No. 2 

would not result in significant health risks. Incremental carcinogenic risk values are 

within the acceptable target risk range of 1x10-4 and 1x10-6. The area is frequented by 

hunters and military personnel. 
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7.1.4 Ravine 

None of the TCL organics detected in the ravine exceeded applicable water quality criteria 

values. Surface water concentrations of aluminum, cadmium, copper, iron, lead, silver, and 

zinc exceeded the WQS and/or WQSV in some of the samples. The exceedances of these TAL 

inorganics occurred in upstream and/or downstream samples or were infrequent in occurrence. 

o The presence of elevated levels of PAHs in soil and low levels of PCBs in sediment in 

the upper portion of the ravine (i.e., near Lot 203) is most likely due to former disposal 

practices. This portion of the ravine is filled with debris, including empty and 

partially-filled %-gallon drums and other containers. In addition, canisters with 

“DDT” markings were found in the middle section of the ravine (between Lot 203 and 

Wallace Creek). However, no elevated levels of pesticides were detected in the ravine 

sediments. 

l Soil contamination detected in the ravine has likely migrated to Wallace Creek via 

surface runoff. Wallace Creek sediments revealed the same constituents detected in 

ravine soils and sediments. 

l Because of the amount of debris and difficulty in accessing the ravine, it is unlikely 

that human exposure would occur. Incremental carcinogenic risk estimates for the 

weeded areas and ravine area have indicated that potential human health risks are 

within the target range of 1x10-4 and 1x10-s. 

7.1.5 Site 9 

l Ongoing fire training exercises at Site 9 have not significantly impacted groundwater 

quality. Surface soil samples revealed TPH contamination in various areas. 

l Low levels of pesticides present at Site 9 are likely the result of former pest control 

practices and not associated with waste disposal. 

l Potential human health risks to military personnel training at Site 9 are within the 

incremental carcinogenic risk range of 1x10-4 and 1x10-6. 
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7.1.6 Ecological 

7.1.6.1 Wallace Creek 

l The presence of TCE, PCE, and other VOC contaminants in Wallace Creek 

shallow and possibly deep groundwater discharge. 

l Surface runoff from the ravine and portions of Site 82 (the wooded area nor 

203) have impacted sediment quality. Elevated levels of PAHs and PCBs art 

in Wallace Creek. These contaminants were also detected in the ravine. 

l Pesticides detected in sediment samples have exceeded EPA Region IV c 

screening values. The source of contamination may be due to either runoff 

ravine and/or historical pest control spraying practices. The highest 

pesticides were detected in two sampling stations that were located just down: 

where the ravine discharges into Wallace Creek. One upstream sampling 

exhibited pesticide levels above the sediment screening values. 

l None of the organic chemicals of concern detected in Wallace Creek c 

applicable water quality standards. 

l Inorganic levels for cadmium, copper, lead, mercury, nickel, silver, and zinc 

North Carolina Water Quality Standards (WQS) and/or EPA Region IV 

chronic WQSVs. Upstream sampling locations also exhibited inorganic levc 

exceeded these standards. The presence of inorganic constituents in Walla 

may not be associated with surface runoff from the ravine. 

l The fish population and diversity in Wallace Creek appears to be healthy, 

population statistics. No anomalies were observed on any of the fish collects 

the aquatic survey. 

l Some of the fish collected in Wallace Creek exhibited tissue concentrations 

pesticides, and TCE, which may be attributable to Site 82 and the ravi 

Ingestion of fish taken from Wallace Creek could result in human hea 

(incremental carcinogenic risks) above the target point of 1x10-4. 
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7.1.6.2 Bear Head Creek - 

l Sediment quality in Bear Head Creek may be impacted via surface runoff from the 

wooded areas. Low levels PAHs, pesticides, and PCBs were detected in sampling 

stations which border Site 6. VOC contaminants were also detected in sediment 

samples; however, the source of VOC contamination is unknown given that adjacent 

soil and groundwater did not exhibit VOC contamination. Pesticides in sediment are 

not likely associated with disposal practices. 

l Inorganic constituents detected in sediment are not likely the result of disposal 

practices at Site 6 or 9. Upstream sampling locations also exhibited inorganic 

constituents above EPA Region IV sediment screening values. 

l The fish community at Bear Head Creek appears to be healthy, based on population 

statistics and observations. None of the fish collected at Bear Head Creek exhibited 

lesions or other anomalies that would represent adverse conditions. 

l The fish community in Bear Head Creek had elevated levels of pesticides, PCBs, and 

zinc in tissue. The presence of these contaminants in fish tissue may be the result of 

contaminated sediment. Ingestion of fish taken from Bear Head Creek could result in 

incremental carcinogenic risks above the 1x10-4 departure point. 

l None of the TCL organics detected in Bear Head Creek exceeded applicable water 

quality criteria values. Dissolved oxygen concentrations and pH values were below 

WQS and WQSV at some of the stations, but probably were associated with natural 

conditions. 

l Surface water concentrations of copper, lead, mercury, nickel, and silver exceeded the 

WQS and/or WQSV in some of the samples. The exceedances of these TAL inorganics 

occurred in upstream and/or downstream samples or were infrequent in occurrence. 

7.1.6.3 Terrestrial Receptor 

Some of the contaminant concentrations in the surface soils of a few TAL inorganics may 

cause adverse effects to plants and invertebrates. The potential risk for terrestrial vertebrates 
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exposed to on-site soils and surface water is expected to be low based on a comparison of 

terrestrial reference values to chronic daily intake estimates. 

7.2 Recommendations 

1. Further groundwater investigations are required to better define the extent of deep 

groundwater contamination at Site 82. These studies would be required to support the 

remedial design of alternatives employing containment/extraction wells. 

2. Operating supply wells in the vicinity of Lot 203 should be monitored for VOC 

contamination. If elevated levels of VOCs are detected, the wells should be closed. 

3. As a time critical removal action, a fence should be constructed around the wooded 

area north of Lot 203 (i.e., Site 821, including the ravine to prevent access. Surficial 

VOC contamination was encountered in this area. 

4. Surficial drums at Lot 203 and in the wooded areas and ravine should be removed, 

overpacked, and properly disposed of as a non-time critical removal action. The drums 

present a potential source of groundwater contamination and human/ecological health 

hazard. 

5. Additional studies should be conducted in Wallace Creek to determine whether the 

presence of contaminants such as PCBs and pesticide in fish and shellfish are due to 

the site. The limited database is not sufficient to conclude whether bioaccumulation is 

occurring due to the site-related migration pathways. 

6. Based on the results of the Human Health Risk Assessment, and on a comparison of 

contaminant levels to groundwater standards, remedial action of the surficial and 

deep aquifer under Site 82 is recommended in order to restore the aquifer for future 

use. 

7. Based on the soil data results, remedial action is recommended for “hot spot” areas of 

soil with elevated levels of VOCs, PCBs, PAHs, and pesticides. These areas may be 

potential sources of groundwater contamination. 
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3.0 PHYSICAL CHARACT_ERISTICS OF THE STUDY AREA 

3 

This section contains a discussion of the physical characteristics of Sites 6 and 9 (refer to as 

Operable Unit No. 2 or OU No. 21 including: surface features, meteorology, hydrology, 

geology, soils, hydrogeology, land use, ecology, and water supply well inventories. This 

information was obtained from the RI field activities and available literature pertaining to 

MCB Camp Lejeune. 

3.1 Surface Features 

The topography of MCB Camp Lejeune is relatively flat with ground surface elevations 

ranging from mean sea level (msl) to 72 feet above msl. Most of MCB Camp Lejeune lies 

between 20 and 40 feet msl. The terrain of Camp Lejeune is typical of the North Carolina 

Coastal Plain. Drainage is generally to the New River and the Atlantic Ocean via the 

Intracoastal Waterway. 

OU No. 2 is dominantly a flat area with some elevation variations occurring near the northern 

portion of Site 82. Overall, the surface elevation at OU No. 2 ranges between 5 to 30 feet above 

msl (Figure 3-l). The highest elevations of OU No. 2 are encountered in the vicinity of Site 82 

where the elevation increases to approximately 30 feet above msl. Elevations drop off sharply 

at the banks of Wallace Creek located along the northern portion of Site 82 and Bear Head 

Creek located in the wooded area south of Lot 201. The terrain near the northern portion of 

Site 82 indicates that drainage would be toward Wallace Creek while the terrain near the 

southern portion of Site 6 (or northern portion of Site 9) indicates that drainage would be 

toward Bear Head Creek. 

Several major land surface features are present at OU No. 2. These features include a large 

ravine area, a smaller ravine area, surface depressions, and mounds as shown on Figure 3-l. 

The large ravine area, which has been discussed throughout this report (refer to Section 

2.1.1.3), is located north of Lot 203. This larger ravine is approximately 40 feet in width at its 

widest point (southern end) and extends from just north of Lot 203 to Wallace Creek 

(approximately 1,250 feet in length). A smaller ravine area is also located near the eastern 

boundary of Site 82, northeast of monitoring well 6GWlS. This smaller ravine is 

approximately 20 feet in width at its widest point and extends approximately 600 feet in the 

north to south directions. Surface water was noted in the larger ravine periodically while 

surface water was not noted in the smaller ravine. 
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A series of depressions and mounded areas are also present near the southern portion of Site 

82. Some of these features do not appear to be naturally occurring land features. The 

depressions appear to be former excavation areas while the mounded areas appear to be 

associated with excavations. Within some of these mounds, a large number of 5gallon pails 

were noted. These pails contain suspected solvents or lubrication oils. 

3.2 Meteoroloav 

MCB Camp Lejeune is located within the Coastal Plain physiographic division of North 

Carolina. Coastal Plain elevations range from 200 feet above msl at the western boundary to 

generally 30 feet or less in areas of tidal influence to the east. The tidal portion of the Coastal 

Plain, where Camp Lejeune is situated, is generally flat and swampy. 

Although coastal North Carolina lacks distinct wet and dry seasons, there is some seasonal 

variation in average precipitation. July tends to receive the most precipitation and rainfall 

amounts during summer are generally the greatest. Daily showers during the summer are not 

uncommon, nor are periods of one or two weeks without rain. Convective showers and 

thunderstorms contribute to the variability of precipitation during the summer months. 

October tends to receive the least amount of precipitation, on average. Throughout the winter 

and spring months precipitation occurs p rimarily in the form of migratory low pressure 

storms. Camp Lejeune’s average yearly rainfall is approximately 52 inches. Table 3-l 

presents a climatic smmmarf of data collected during 27 years (January 1955 to December 

1982) of observations at Marine Corps Air Station (MCAS) New River. 

Coastal Plain temperatures are moderated by the proximity of the Atlantic Ocean. The ocean 

effectively reduces the average daily fluctuation of temperature. Lying 50 miles of&hore at its 

nearest point, the Gulf Stream tends to have little direct effect on coastal temperatures. The 

southern reaches of the cold Labrador Current o&ets any warming effect the Gulf Stream 

might otherwise provide. 

Camp Lejeune experiences hot and humid summers; however, ocean breezes frequently 

produce a cooling effect. The wintar months tend to be mild, with occasional brief cold spells. 

Average daily temperatures range from 38” F to 58” F in January and 72“ F to 86” F in July. 

The average relative humidity, between 75 and 85 percent, does not vary greatly from season 

to season. 
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TABLE 3-l 

CLIMATIC DATA SUMMARY FOR MCAS NEW RIVER 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Mean Number of Days With 

Precipitation 
(Inches) 

Temperature 
(Fahrenheit) Precipitation I Temperature Relative 

Humidity 
(Percent) Maximum Minimum Average 

I I 
Maximum Minimum Average > = 0.01” > = 0.5” >=90F >=75F <=32F 

54 34 44 11 2 0 1 I 14 7.5 I 1.4 I 4.2 76 January 

74 I 67 I 36 I 46 I 9 1 3 1 0 1 1 I 11 I February 7.0 I 1.6 I 3.8 

78 I 64 I 42 I 63 I 10 I 2 I 0 I 5) March 8.0 I 0.8 I 3.6 

79 1 73 1 61 1 62 1 8 1 2 1 -- 1 14 I .- t April 6.5 I 0.5 I 3.0 

86 I 80 I 60 I 70 I 10 I 3 1 2 1 25 I 0 ! May 8.4 I 1.7 I 4.3 

F5 1 ii 1 67 1 76 1 11 1 4 1 6 1 29 -IO June 11.8 1 2.4 1 6.8 

85 I 88 I 72 I 80 I 14 I 5 1 12 I 31 I 0 ! July 14.3 1 4.5 1 8.0 

87 I 87 I 71 I 80 I 12 I 4 I 11 I 31 Io August 12.6 1 1.7 1 6.1 

87 I 83 I 66 I 75 I 9 1 3 1 3 1 27 1 0 i September 12.2 1 1.4 1 4.7 

October 6.6 I 0.7 I 2.8 82 1 64 1 2 1 -- 

November 6.7 I 0.6 I 2.6 80 I 66 I 44 I 55 I 7) 11 01 61 4 

77 4% 37 48 ! 9 2 0 2 11 

81 72 63 63 I 117 33 34 188 47 

December 

Annual 

-- Less than 0.6 days 
Source: Naval Oceanography Command Detachment, Asheville, North Carolina. Measurements obtained from January 1955 to December 1982. 



Observations of sky conditions-indicate yearly averages of approximately 112 days clear, 

105 partly cloudy, and 148 cloudy. Measurable amounts of rainfall occur 120 days per year, on 

the average. Prevailing winds are generally from the south-southwest 10 months of the year, 

and from the north-northwest during September and October. The average wind speed for 

MCAS New River is 6.9 m.p.h. 

3.3 Surface Water Hvdroloprv 

The majori& of MCB Camp Lejeune is nearly level with wide, undissected interstream areas 

in which drainage is poor and water movement is slow. The New River is the dominant 

surface water feature and receives drainage from most of the base. It flows in a southerly 

direction and empties into the Atlantic Ocean through the New River Inlet. 

OU No. 2 is located approximately 1.75 miles east of the New River and 12.5 miles north of the 

New River’s outlet into the Atlantic Ocean. Two drainages exist within and adjacent to 

OU No. 2. Wallace Creek forms the northern border of Site 82 and flows in a southwesterly 

direction toward the New River. Wallace Creek is surrounded by marsh that exhibits 

extensive surface ponding. Bear Head Creek lies within the southern portion of Site 6 and 

empties into Wallace Creek approximately 0.75 miles downstream from the site. 

The NC DEHNR classifies bodies of water within the state according to their designated use. 

Wallace Creek from its source to the New River and Bear Head Creek loom its source to 

Wallace Creek are designated as Class SB NSW surface waters. The Class SB NSW 

designation denotes tidal saltwaters protected for primary recreation, fishing and for the 

propagation and survival of aquatic life. 

Tide data was obtained from the National Oceanic and Atmospheric Admir&ration’s (NOM) 

Hampton Roads, Virginia station in order to quantify tidal effects on the New River and 

associated tributaries. A correction factor for the New River was applied to tidal d&a collected 

from August 1, 1992 to September 18,1992. High and Low tide data are suIILIL18Tized on 

Table 3-2. 



TABLE 3-2 

TIDE DATA FOR THE NEW RIVER IN JACKSONVILLE, NORTH CAROLINA 
REMEDIALINVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

1 HigiTide 1 LoTide 

feet) 1 Time 1 (feet) 

0.94 
0.98 

1 I 20.4 I 1.14 I r 

T a 
I.UU 1.15 

NA 

; 14.9 2.7 1.23 1.17 
6 NA NA 

08/02192 p&t%& 

08103l92 l”;“o 1.55 
1.64 , 

08/04/92 ;i”5 1.52 1 10.: 
1.67 1 22.f 

08/05/92 I;: 1.54 
, 1.62 

, -.30 NA NA 
I I 

1.55 4.0 1.04 
. c 7 16.5 1.04 

4 4.8 0.99 
5 17.2 1.02 

09/11/92 10.8 1.66 4.8 1.05 
23.3 1.66 18.1 1.12 

og'12'g2 11.4 1.71 6.1 1.14 
23.7 1.64 18.5 1.12 

09113192 12.1 1.69 6.7 1.05 
NA NA 18.9 l.lC 

~8632 }- 

0811 l/92 &++% I 16.2 1 0.90 1 

I 

0.3 1.64 NA NA 
12.7 1.70 7.0 LOE 
NA NA 19.8 1.11 

0.9 1.61 NA NA 
13.1 1.69 7.6 1.0: 
NA NA 20.2 1.11 

0.5 1. 
08129192 12.5 1. 

NA N . 
0.9 l..- 74 1 NA 1 NA i , ~~ . , 

08/30/92 12.9 1.75 1 7.7 1 0.96 
NA NA 1 20.2 1 0.93 

1.4 1. 

09/l{ 

Roads, Virginia Source: NOAA T1c.k Station in Hampton 
NA - Not Available 
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3.4 Geologv 

The following sections contain the regional geology of MCB Camp Lejeune and the site-specific 

geology of OU No. 2. 

3.4.1 Regional Geology 

MCB Camp Lejeune is located in the Atlantic Coastal Plain physiographic province. The 

sediments of the Atlantic Coastal Plain consist of interbedded sands, clays, calcareous clays, 

shell beds, sandstone, and limestone. These sediments are layered in interfingering beds and 

lenses that gently dip and thicken to the southeast. Regionally, they comprise 10 aquifers and 

nine confining units which overlie igneous and metamorphic basement rocks of 

pre-Cretaceous age. These sediments were deposited in marine or near-marine environments 

and range in age from early Cretaceous to Quatemaxy time. Table 3-3 presents a generalized 

stratigraphic column for Jones and Onslow Counties, North Carolina (Hamed et al., 1989). 

United State Geological Survey (USGS) studies at MCB Camp Lejeune indicate that the area 

is underlain by sand and limestone aquifers separated by confining units of silt and clay. 

These include the water table (surficial), Castle Hayne, Beaufort, Peedee, Black Creek, and 

upper and lower Cape Fear aquifers. The combined thickness of these sediments is 

approximately 1,500 feet. Less permeable clay and silt beds function as cotining units or 

semi-confining units which separate the aquifers and impede the flow of groundwater between 

aquifers. A generalized hydrogeologic cross-section of this area is presented in Figure 3-2. 

This cross-section illustrates the relationship between the aquifers in this area 

(Hamed et al., 1989). 

3.4.2 Site Geology 

Numerous soil borings were advanced in the surficial (depth less than 25 feet bgs) and deep 

(depth greater than 100 feet) soils within the vicinity of OU No. 2. The following provides a 

detailed description of the sticial and deeper subsurface soils. 

3.4.2.1 Surfcial Soil Conditions 

Surfmial soil conditions are generally uniform throughout OU No. 2. In general, surficial soils 

consist of unconsolidated deposits of siltg and clayey sand, silt, and clay. These soils represent 
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TABLE 3-3 

GEOLOGI;: AND HYDROGEOLOGIC UNITS IN 
THE COASTAL PLAIN OF NORTH CAROLINA 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Acauifer and Confining Unit 

Castle Hayne aquifer 

Cape Fear Formation 

Notes: 
(1) Geologic and hydrologic units probably not present beneath Camp Lejeune. 
(2) Constitutes part of the surficial aquifer and Castle Hayne confining unit in the study 

area. 
(3) Estimated to be confined to deposits of Paleocene age in the study area. 

Source: Hamed et al., 1989 
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the Quaternary “undifferentiatep” formation which characterize the surficial aquifer. Sands 

are fine to coarse-grained and contain varied amounts of silt (5% to 50%) and clay (5% to 20%). 

Results of standard penetration tests (commonly referred to as “blow counts,” ASTM 15861, 

indicate that the sands have a relative density of loose to dense. Further, the sands classify as 

SM and/or SC according to the Unified Soil Classification System (USCS). Silts are generally 

inorganic (ML) with the exception of organic silts encountered near Wallace Creek, Bear Head 

Creek, and the ravine (saturated conditions). Clays are plastic to nonplastic, contain varied 

amounts of silt and sand (5% to 25 %), and classify as CL (inorganic clays). Standard 

penetration results for cohesive soils (clays and silts) indicate a relative density of medium 

stiff to stiff. 

Several areas investigated within OU No. 2 contain large amounts of fill or reworked 

material. These materials were encountered throughout Lot 201, Lot 203, and portions of 

Site 9. Historical aerial photographs revealed that soils within and adjacent to the Lot 203 

have been excavated and reworked extensively over the years. Soil boring data indicates that 

fill material exists in these areas to depths greater than five feet bgs in some cases. 

Geologic cross-sections depicting surficial soil conditions underlying OU No. 2 were developed 

based on information obtained during the Phase I and Phase II drilling programs. As shown 

on Figure 3-3, two cross-sections within OU No. 2 were traversed for the surficial soils. In 

general, cross-section A to A’ traverses north to south (soil borings 6GW30 to 9GW4) while 

cross-section B to B’ traverses west to east (soil borings 6GW21 to 6GW25). 

Geologic cross-section A-A’ is presented on Figure 3-4. Surficial soils encountered traversing 

north to south across OU No. 2 are generally uniform. This area is predominantly underlain 

by silty sand (SM) with thin interbedded layers of silt (ML or MI-I) and clay (CL). The sand was 

typically encountered from just below the ground surface to approximately 25 feet bgs where 

the shallow borings were terminated. Thin laterally discontinuous layers of silt (1 to 3 feet 

thick) are present near the northern and southern boundaries of OU No. 2. Additionally, a 

thin laterally discontinuous layer of clay is present in the vicinity of soils boring 9GW6. 

Surficial soils encountered along the general northwest to southeast direction across the site 

are illustrated on Figure 3-5. Soils encountered along the B-B’ traverse are similar to those 

described for the A-A’ traverse. Silty sands underlie the area with thin interbedded layers of 

silt. The silty sands were encountered to a depth of approximately 25 feet bgs where the 

borings were terminated. Thin laterally discontinuous layers of silt (approximately 1 to 2.5 
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feet thick) were encountered i; soil borings 6GW21 (located west of Lot 203) and 6GW18 

(located in the wooded area east of Lot 201). 

Overall, the surficial soils encountered at OU No. 2 were generally consistent throughout. 

The dominant soil type encountered was a silty sand. Within the area investigated, a laterally 

continuous confining layer (i.e., one which displays a low enough permeability to impede the 

migration of contaminants to any stratigraphically lower water-bearing zones) was not 

encountered. 

3.4.2.2 Deep Soil Conditions 

Soils were classified during the Phase I and Phase II drilling programs to a maximum depth of 

236 feet bgs. Additional information on deep subsurface soil conditions to 310 feet bgs was 

also obtained from boring logs of supply wells (Hadnot Point supply wells) in the area. The 

following summarizes deep subsurface soil conditions underlying OU No. 2. 

Deeper subsurface soils (below 25 feet) are also generally consistent throughout the site. In 

general, the deeper subsurface soils consist of fine to medium-grained silty sand, silt, 

silty-sandy clay, and sandy-marly limestone fragments (gravel size). The appearance and 

classification (SM) of the deeper sands are similar to that described for the surficial sands. 

Below a depth of 50 to 60 feet, however, the sands become very dense to hard (blow counts 

above 50). Large amounts of shell fragments were noted frequently in the sands. Thin lenses 

of clay are interbedded within the sands. The clays contain trace (up to 10 percent) to little 

(10 percent to 20 percent) amounts of silt and sand, and are non-plastic to slightly plastic. 

Limestone is inter-bedded within the sands or occurs as separate units. The limestone contains 

mixtures of sand and limey mud (marl). This sandy-marly limestone is reported in the 

literature as representing the Castle Hayne aquifer (Hamed, et al, 19891. 

Geologic cross-sections depicting deeper subsurface soil conditions underlying OU No. 2 were 

also developed (refer to Figure 33). In general, cross section C to C’ traverses north to south 

(supply well borings HP-653 to HP-6351 while cross-section D to D’ traverses west to east 

(supply well borings HP-633 to deep monitoring well boring 6MW3D). 

Geologic cross-section C-C’ is shown on Figure 3-6. In general, deeper subsurface soils along 

this traverse consist of silty sand, clay, and limestone fragments (referred to as limestone, 

sandy limestone, and marly limestone because of its varied nature). 
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The upper silty sand unit, which is encountered from the ground surface, ranges in thickness 

from approximately 40 to 140 feet. This silty sand unit is thickest in the southern portion of 

the site and decreases toward the northern portion of the site. Within the upper silty sand 

unit, thin laterally discontinuous layers of clay (borings HP-653 and 6GW2D) and limestone 

(boring HP-6351 are present. The clay varies in thickness from approximately 2 to 10 feet 

while the limestone varies in thickness from approximately 3 to 5 feet. 

Underlying the upper silty sand is a limestone unit. The limestone unit varies in thickness 

from approximately 5 feet near the southern portion of the site to 80 feet near the northern 

portion of the site. 

Silty sands (lower unit) underlie the limestone unit to a depth of 310 feet bgs (estimated 

depth). At boring location HP-651, laterally discontinuous layers of clay (approximately 10 

feet thick) and limestone (approximately 10 feet) are present at 230 feet and 250 feet deep, 

respectively. 

Geologic cross-section D to D’ is shown on Figure 3-7. In general, deeper subsurface soils along 

this traverse also consist of silty sand, silt, clay, and limestone. Silty sands (upper silty sand 

unit), which are also encountered from ground surface, range in thiclmess from 40 feet near 

the eastern portion of the site (HP-6511 to 120 feet just west of Holcomb Boulevard (HP-633). 

Within the upper silty sand unit, discontinuous to partly continuous interbedded layers of clay 

(boring 6GWlD and HP-653 ranging in thickness from approximately 1 to 20 feet), silt (boring 

6GW28D approximately 5 feet thick), and limestone (boring 6GWlD approximately 10 feet 

thick) are present. The clay layer within the upper silty sand unit is partly continuous across 

the site since it is present from borings HP-653 to 6GW2D and at boring 6GWlD (very thin). 

A limestone unit (upper limestone unit) is present underlying the upper silty sand unit. This 

unit varies in thickness from approximately 20 feet just-west of Holcomb B.oulevard to 

approximately 140 feet just east of Piney Green Road. Subsequently, the limestone unit 

appears to decrease in thiclmess westward across the site. 
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Underlying the upper limestone_ unit are alternating sequences of silty sand (approximately 

30 feet thick), limestone (approximately 3 to 35 feet thick), and silty sand (approximately 20 to 

80 feet thick) to a depth of approximately 310 feet bgs. In general, the limestone unit which 

separates the silty sands is thinner compared to the silty sands. Moreover, this limestone unit 

generally becomes thinner eastward across the site. 

3.5 Test Pits 

3.5.1 Phase I Test Pits 

The Phase I exploratory excavations (test pits) completed in September 1992, revealed the 

presence of buried debris. The material unearthed has been classified as 

“Military/Construction Debris” for purposes of this study. Buried debris was encountered at 

several locations and consisted primarily of the following: 

0 Communication wire 

l Spent casings (95 to 105 mm cartridges) 

0 Scrap metal 

l Rebarandwire 

l Battery packs 

l 5-gallon Buckets 

In addition, isolated areas contained burned materiaUresidue within the test pit. Some 

anomalies identified in the geophysical survey, which did not correlate with trench and fill 

locations depicted on aerial photographs, were also investigated. The test pits associated with 

the anomalies revealed buried wood and trace amounts of scrap metal in some cases. It should 

be noted that these areas were not surveyed in and may have deviated from the actual 

anomaly detected in the geophysical survey. A detailed description of contents encountered 

and the approximate depth is ilhmtrated on the test pit logs presented in AppendixD.12. 

36.2 Phase II Test Pits 

The Phase II test pits completed in April 1993, also revealed the presence of buried debris. 

Communication wire was noted in four (6-TPl, 6-TP2, 6-TP3, and 6-TP4) of the six 

excavations. In test pits 6TP5 and 6-TP’7, numerous l- and B-gallon containers were noted in 

the excavations. The materials present in the containers appeared to be grease or a 
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lubrication oil, which was green@h-blue in color. Samples of the material were retained for 

laboratory analysis. Appendix D.12 contains the Test Pit Records which describe the 

materials encountered during the excavations. 

3.6 soils 

Information regarding site soil conditions was obtained from the Soil Survey publication 

prepared by the U.S. Department of Agriculture - Soil Conservation Service (SCS) for Camp 

Lejeune, North Carolina (SCS, 1984). As part of the RI, a limited number of soil samples were 

evaluated for geotechnical properties and classified according to the Universal Soil 

Classification System (USC%. The findings of that evaluation were used to confirm SCS 

survey results. Due to past burial and excavation activities at OU No. 2, however, the soils 

described in the SCS publication may differ from current site conditions. 

According to the SCS Soil Survey, OU No. 2 is underlain by a number of distinct soil units. 

The Baymeade (BaB) urban land complex, which underlies Site 9 and Lot 201, is typically 

found in areas where the original soil has been cut, filled, or graded. Soil properties of this 

unit have been altered through slope modification and smoothing. Due to its rapid infiltration 

rate and well drained nature, Baymeade soil tends to be used for parking lots and light-duty 

urban areas. The soil series found within Lot 203 and extending southward is characteristic of 

excavated areas. Excavated soils (I%) commonly range from 5 to 15 feet in depth and are 

subject to surface pending. 

The wooded areas that surround both Lots 201 and 203 are underlain by either Kureb (KuB) or 

Leon (Ln) fine sands. Kureb and Leon fine sands are typically found on uplands near large 

drainages and on convex divides. Kureb soils are well drained and range from 1 to 6 percent 

slopes. The Leon fine sand unit, unlike the Kureb, is poorly drained and tends to be nearly 

level. 

Wallace and Bear Head Creeks are bordered by Muckalee (Mk) loam soils that tend to be 

poorly drained and found on flood plains. The Muckalee unit is frequently flooded for brief 

periods and is subject to pending. Marwyn (Mac) loamy fine sands are found upland of the 

Muckalee unit on side slopes near large drainages. Marvyn soil areas are long and narrow, 

ranging from 6 to 15 percent in slope. 

J . 
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Generally soils identified by the_SCS at OU No. 2 are moderately to strongly acidic in nature 

(see Table 3-4). With the exception of the Muckalee unit, soils at the site are generally 

classified under USCS as SM or SP-SM (fine sand or loamy fine sand). Muckalee soils are 

classified as being ML (loam). Sieve analysis results from the limited number of samples 

collected during the field investigation are ‘consistent with the SCS Soil Survey 

(see Appendix PI. 

3.7 Hvdrogeology 

The following sections discuss the regional and site-specific hydrogeologic conditions. The 

information presented on the regional hydrogeology is from literature; site-specific 

hydrogeologic information presented is from data collected during the field investigation. 

3.7.1 Regional Hydrogeology 

The surfrcial aquifer lies in 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 at MCB Camp 

Lejeune. 

The principal water supply aquifer for the Base lies in a series of sand and limestone beds 

between 50 and 300 feet below land surface. This series of sediments generally is known as 

the Castle Hayne formation. The Castle Hayne formation is about 150 to 350 feet thick in the 

area and contains the most productive aquifer in North Carolina. Estimated trsnsmissivity 

(T) and hydraulic conductivity (K) values for the Castle Hayne Aquifer range from 4,300 to 

24,500feetVday (32,200 to 183,300 gallons/day/feet) and 14 to 82 feet/day, respectively 

(Harned et al., 1989). 

Onslow County and Camp Lejeune lie in an area where the Castle Hayne aquifer contains 

freshwater, although the proximity of saltwater in deeper layers just below the aquifer and in 

the New River estuary is of concern in managing water withdrawals from the aquifer. 

Overpumping of the deeper parts of the aquifer could cause intrusion saltwater. The aquifer 

contains water having less than 250 milligrams per liter (mg./B chloride throughout the area of 

the Base (Hamed et al., 1989). 
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TABLE 3-4 

SUMMARY OF SOIL PHYSICAL PROPERTIES 
OPERABLE UNIT NO. 2 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Soil Name 

Baymeade 

Kureb 

Leon 

Marvyn 

Muckalee 

Soil uses 
Symbol Classification 

BaB SM, SP-SM 

KllB SP, SP-SM 

Ln SP, SP-SM 

MaC SM 

Mk ML 

Depth 
(inches) 

O-30 

O-80 

o-17 

o-12 

O-28 

Moist Bulk 
Density 

<g/cc> 

1.60-1.76 

1.60-1.80 

1.40-1.65 

-- 

__ 

Permeability 
(cm/s) 

4.2x10-3 -1.37x 10-2 

4.2x10-3-1.37x10-2 

4.2x10-3-1.37 x10-2 

1.37x 10-3-4.2x10-3 

4.2 x10-4-1.37x 10-3 

shrink- Organic 
Soil Reaction Swell Matter 

(Pm Potential (percent) 

4.6 -6.6 LOW 0.5 - 1.0 

4.5 -7.3 LOW c2.p 

3.6 - 6.5 Low 0.5 -4.0 

4.5 -6.0 LOW c2.0 

6.1- 7.3 LOW 0.5 - 2.0 

Source: Soil Survey: Camp Lejeune, North Carolina, US. Department of Agriculture - Soil Conservation Service 

Notes: ML - Loam 
SM - Loamy Fine Sand 
SP - FineSand ’ 
-- - Not Estimated 



The aquifers that lie below the-Castle Hayne saturate thick sequences of sand and clay. 

Although some of these aquifers are used for water supply elsewhere in the Coastal Plain, they 

contain saltwater in the Camp Lejeune area and are not used (Hamed et al., 1989). 

Rainfall in the Camp Lejeune area enters the ground in recharge areas, infiltrates the soil, 

and moves downward until it reaches the water table, which is the top of the saturated zone. 

In the saturated zone, groundwater flows in the direction of lower hydraulic head, moving 

through the system to discharge areas like the New River and its tributaries or the ocean 

(Hamed et al., 1989). 

Water levels in wells tapping the surticial aquifer vary seasonally. The surficial aquifer 

receives more recharge in the winter than in the summer when much of the water evaporates 

or is transpired by plants before it can reach the water table. Therefore, the water table 

generally is highest in the winter months and lowest in summer or early fall (Hamed et al., 

1989). 

In semi-confined aquifers, water is under excess head and the level to which it rises in a 

tightly cased well is called the potentiometric surface. The hydraulic head in the 

semi-confined Castle Hayne aquifer, shows a different pattern of variation over time. Some 

seasonal variation also is common in the potentiometric surface of the Castle Hayne aquifer, 

but the changes tend to be slower and over a smaller range than for water table wells (Hamed 

et al., 1989). 

3.7.2 Site Hydrogeology 

As described in Section 3.4.2, the OU No. 2 is underlain by unconsolidated deposits of sand, 

silty sand, silt, clay, and limestone fragments which characterize the surflcial and deep water- 

bearing zones. These conditions are consistent with the regional hydrogeologic framework 

described in USGS publications. The following describes groundwater conditions *for both the 

surficial and deeper water-bearing zones. 

3.7.2.1 Surfmial Groundwater 

Surticial groundwater flow patterns in the vicinity of OU No. 2 were evaluated by a network of 

previously existing and newly installed shallow monitoring wells (less than 33 feet), and staff 

gauges installed in Bear Head Creek and Wallace Creek. The shallow monitoring well 
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network extends from north of Wallace Creek to south of Site 9, and east of Piney Green Road 

to Holcomb Boulevard. Monitoring well and staff gauge locations are shown on Figure 2-8. 

Groundwater was encountered during the drilling program at varying depths throughout 

OU No. 2. This variation in groundwater depths is attributed to topographic (i.e., land surface 

elevations) changes. A high water table (i.e., less than 2 feet bgs) was typically encountered 

near the banks of Wallace Creek and Bear Head Creek while a lower (i.e., greater than 

15 feet bgs) water table was encountered north of Lot 203 in the vicinities of well clusters 

6GWlS/D and 6GW28S/D. An average depth of groundwater across OU No. 2 is 

approximately 8 feet. 

Four rounds of groundwater level measurements were obtained from the shallow monitoring 

wells at Sites 6 and 82 (September 30,1992; October 26,1992; November 7,1992; and April 1, 

19931, and Site 9 (September 15,1992; September 30,1992; and October 26,1992; and April 1, 

1993) during the Phase I and II field investigation as shown on Tables 3-5 and 3-6, 

respectively. Staff gauge surface water measurements from Bear Head Creek (September 30, 

1992 and April 1,1993) and Wallace Creek (April 1,1993) are shown on Table 3-7. 

Groundwater elevations (measured from top of PVC casing reference points) ranged from 1.03 

feet [well 82MW2 (10/26/921 located near Wallace Creek] to 29.39 [well 6GW2S (4/l/93) 

located east of Lot 203 across Piney Green Road] feet above msl. Water levels fluctuated 

between 0.7 and 5.59 feet over a seven month period. Well 6GWlS exhibited the largest 

fluctuation in water level of 5.59 feet. In general, the highest water levels were noted on 

April 1,1993 and the lowest water levels were noted on November 7,1992. 

Water level data was collected over a 24hour period from monitoring well 6GW28S. As shown 

on Table 3-8, water levels were fairly constant over a 24hour period as a change of only 0.06 

feet was observed. This very small change in water level is most likely the result of normal 

daily fluctuations. 

Surficial groundwater flow patterns in the vicinity of OU No. 2 on September 30, 1992 are 

depicted on Figure 3-8. As shown on Figure 3-8, a groundwater divide occurs near the north- 

central portion of OU No. 2. Groundwater on the north side of the divide is flowing northwest 

toward Wallace Creek while groundwater on the south side of the divide is flowing southwest 

toward Bear Head Creek. The groundwater flow patterns within these areas appear to be 

influenced by surface elevation changes. The data (i.e., ground surface and groundwater 
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L TA __ d 3-6 

SUMMARY OF WATER LEVEL MEASUREMENTS FROM SHALLOW MONITORING WELLS ON 
SEPTEMBER 30,1992, OCTOBER 261992, NOVEMBER 7,1992, AND APRIL 1,1993 

SITES 6 AND 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Top of PVC Depth to Depth to Depth to Depth to Groundwater Groundwater Groundwater Groundwater 
Casing Groundwater Groundwater Groundwater Groundwater Elevation Elevation Elevation Elevation 

Elevation(l) (feet, below (feet, below (feet, below (feet, below (feet, above (feet, above (feet, above (feet, above 
(feet, above top of casing) top of casing) top of casing) top of casing) msl) msl) msl) msl) 

msl) (9/30/92) (10126192) (1 l/7/92) (4/l/93) (9/30/92) (10126192) (1 l/7/92) (4/l/93) Well No. 

6GWlS@) 35.18 I 18.75 19.65 I 19.86 I 15.34 I 16.43 I 15.63 I 15.32 I 19.84 

6GW2S@) 38.37 13.98 14.57 14.91 8.98 24.39 23.80 23.46 29.39 

31.32 14.84 15.37 16.68 13.03 16.48 15.95 15.64 18.29 6GW3(2) 

6GW4(2) 27.99 I 7.53 
I 

7.85 8.27 4.48 20.46 20.14 19.72 23.51 

6.77 7.01 3.31 19.49 18.90 18.66 22.36 6GW5(2) 25.67 I 6.18 

6GW6(2) 8.56 8.76 4.45 19.04 18.18 17.98 22.29 

6.68 6.76 3.34 12.34 11.15 11.07 14.49 6GW7S2) 

6GW8(2) 6.82 7.25 4.03 15.99 15.53 15.10 18.32 

9.59 10.03 7.27 12.03 11.52 11.08 13.84 6GW9(3) 

-GE++ 6GW10(3) 

GGWll(3) 

7.75 8.12 6.22 12.58 12.13 11.76 13.66 

18.16 18.47 16.88 _- 16.89 16.58 18.17 

6GW12(3) 

6GW13(3) 

18.28 6.46 6.67 6.73 6.30 11.84 11.62 11.56 11.98 

20.10 5.70 7.56 7.65 4.21 14.40 12.54 12.45 15.89 

Notes: (1) - mean sea level 
(2) Existing monitoring well installed by ESE, Inc., November 1986. 
(3) Phasse I monitoring well installed by Baker Environmental, Inc., September-October 1992. 
(4) Phase II monitoring well installed by Baker Environmental, Inc., February-March 1993. 
(6) Existing monitoring well instahed by NUS Corporation, June 1991. 
(6) Existing monitoring well installed by S&ME, April 1992. 
(7) -- = Data not collected. 
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TABLE 3-L ‘NTINUED) 

SUMMARY OF WATER LEVEL MEASUREME& FROM SHALLOW MONITORING WELLS ON 
SEPTEMBER 30,1992, OCTOBER 26,1992, NOVEMBER 7,1992, AND APRIL 1,1993 

SITES 6 AND 82 
REMEDIAL INVESTIGATION CTO-9133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Well No. 

Top of PVC Depth to Depth to Depth to Depth to Groundwater Groundwater Groundwater Groundwater 
Casing Groundwater Groundwater Groundwater Groundwater Elevation Elevation Elevation Elevation 

Elevation(l) (feet, below (feet, below (feet, below (feet, below (feet, above (feet, above (feet, above (feet, above 
(feet, above top of casing) top of casing) top of casing) top of casing) msll msll msl) msll 

me11 (9/30/92) (10/26/92) (11/7/92) (4/l/93) (9/30/92) (lOl26192) (1 l/7/92) (4111931 

6GW 14(s) 28.49 -- 11.50 11.90 7.70 __ 16.99 16.59 20.79 

6GWl6S(3) 29.07 -- 11.09 11.27 6.78 __ 17.98 17.80 22.29 

6GW16(3) 27.63 mm 8.05 8.48 4.60 -- 19.58 19.15 23.03 

6GW17(3) 28.10 7.82 8.18 8.64 4.30 20.28 19.92 19.46 ,23.80 

6GW18(3) 29.70 8.58 7.99 9.58 5.61 21.12 21.71 20.12 24.09 

6GW19(3) 27.95 -- 7.49 7.90 3.95 __ 20.46 20.05 24.00 

6GW20(3) 25.08 -- 6.28 6.67 2.61 __ 18.80 18.41 22.47 

6GW21(3) 30.30 12.82 13.30 13.63 10.74 17.48 17.00 16.67 19.56 

6GW22(3) 24.13 6.32 5.84 -- 3.00 17.81 18.29 -- 21.13 

6GW23(3) 26.96 -- 7.56 7.93 4.60 -_ 19.40 19.03 22.36 

6GW25(3) 34.30 wm 11.88 12.24 8.10 __ 22.42 22.06 26.20 

6GW26(3) 23.66 -* 10.28 10.53 9.09 -- 13.38 13.13 14.57 

6GW28S(3) 30.20 -- 21.63 21.84 17.93 -- 8.57 8.36 12.27 

6GW3OS(3) 12.60 _- 6.07 6.05 3.60 -- 6.53 6.55 9.00 

6GW31@) 30.26 -- __ -- 11.34 -- -- __ 18.92 

Notes: (1) msl - mean sea level 
(2) Existing monitoring well installed by ESE, Inc., November 1986. 
(3) Newly installed monitoring well by Baker Environmental, Inc., September-October 1992. 
(41 Newly installed monitoring well by Baker Environmental, Inc., February-March, 1993. 
(61 Existing monitoring well installed by NUS Corporation, June 1991. 
(6) Existing monitoring well installed by S&ME, April 1992. 
(7) -- = Data not collected. 
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TABLE S-. ‘NTINUED) 

SUMMARY OF WATER LEVEL MEASUREME& FROM SHALLOW MONITORING WELLS ON 
SEPTEMBER 30,1992, OCTOBER 26,1992, NOVEMBER 7,1992, AND APRIL 1,199s 

SITES 6 AND 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Well No. 

Top of PVC Depth to Depth to Depth to Depth to Groundwater Groundwater Groundwater Groundwater 
Casing Groundwater Groundwater Groundwater Groundwater Elevation Elevation Elevation Elevation 

Elevation(l) (feet, below (feet, below (feet, below (feet, below (feet, above (feet, above (feet, above (feet, above 
(feet, above top of casing) top of casing) top of casing) top of casing) mall mall mall msll 

mall (9/30/92) (10/26/92) (11/7/921 (4/l/93) (9/30/92) (lo/261921 (U/7/92) (4/l/931 

6GW32(4) 21.79 _I ms mm 14.29 -- -e -- 7.50 

6GW3314) 22.42 -- -- -- 7.04 me wm 15.38 

6GW34(4) 32.01 IS -- -- 17.00 -- -- -- 15.01 

82MJV1(6) 8.68 4.00 4.18 4.17 3.36 4.58 4.40 4.41 , 5.23 

82MW2(6) 6.03 IS 6.00 4.17, 4.30 -- 1.03 1.86 1.73 

82MW3(@ 24.31 13.96 16.42 14.69 10.13 10.36 8.89 9.72 14.18 

B2MWSO(~) 32.19 9.29 11.68 12.10 8.46 22.90 20.51 20.09 23.73 

6MW2(6) 29.68 -- __ 8.36 4.20 -- __ 21.32 25.48 

6MWSS(6) 30.73 -- 9.24 9.42 7.94 -- 21.49 21.31 22.79 

6Mw8(6) 30.62 -w mm 10.06 6.93 -- -- 20.57 24.69 

6MW9@) 39.98 _I 16.01 16.33 11.17 -- 23.97 23.66 28.81 

6BP-6(s) 37.41 -m __ 16.67 12.10 __ __ 20.74 25.31 

Notes: (1) ma1 - mean sea level 
(2) Existing monitoring well installed by ESE, Inc., November 1986. 
(3) Newly installed monitoring well by Baker EnvironmentaI, Inc., September-October 1992. 
(4) Newly installed monitoring well by Baker Environmental, Inc., February-March, 1993. 
(6) Existing monitoring well installed by NUS Corporation, June 1991. 
(6) Existing monitoring well installed by S&ME, April 1992. 
(3 -- = Data not collected. 
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TABLE S-6 

SUMMARY OF WATER LEVEL MEASUREMENTS ON 
SEPTEMBER 16,1992, SEPTEMBER 30,1992, OCTOBER 26,1002, AND APRIL 1,lOOS 

SITE 0 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Top of PVC Depth to Depth to Depth to Depth to Groundwater Groundwater Groundwater 
Casing Groundwater Groundwater Groundwater Groundwater Elevation Elevation Elevation Groundwater 

Elevation(l) (feet, below (feet, below (feet, below (feet, below (feet, above (feet, above (feet, above Elevation 
(feet, above top of casing) top of casing) top of casing) top of casing) msl) msl) msll (feet, above msl) 

Well No. mall (9/M/921 (O/30/92) (10/26/92) (4/l/93) (91151921 (9/30/92) (10/26/92) [4/l/93) 

OGWl(2) 30.70 8.86 9.41 10.03 7.18 21.85 21.29 20.67 23.52 

9GW2(2) 27.82 8.46 8.97 9.57 6.25 19.37 18.85 18.25 21.57 

9GW3@) 26.42 9.72 10.40 10.99 8.40 16.70 16.02 15.43 18.02 

9GW4(2) 30.70 -- 9.20 9.69 4.96 mm 21.50 21.01 25.74 

9GW5(3) 30.81 -- 10.24 10.81 8.10 __ 20.67 20.00 22.71 

9GW6@) 31.31 -L 10.30 11.25 8.16 __ 21.01 20.06 23.15 

9GW 733) 28.76 -* 11.13 11.69 8.90 -- 17.63 17.07 19.86 

OGW7D(3)(4) 29.10 -- 13.66 18.40 15.10 -- 15.54 10.70 14.00 

9GW8@ 28.39 es 7.93 8.65 6.65 ss 20.46 19.74 22.74 

Notes: (1) msl - mean sea level 
(21 Existing monitoring well installed by ESE, Inc., November 1986. 
(31 Phase I monitoring well installed by Baker Environmental, Inc., September 1992. Note that no additional wells were installed during the Phase II 

investigation. 
(4) Deep monitoring well. 



TABLE 3-7 

SUMMARY OF STAFF GAUGE READINGS ON 
SEPTEMBER 30,1992 AND APRIL 1,1993 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Top of Staff 
Staff Gauge 

Gauge Elevation(l) 
No. (feet, above rad) 

St& St& 
Height Gauge Gauge Top of Water Top of Water 
of Staff Reading Reading Elevation Elevation 
Gauge (feet) (feet) (feet, above I& (feet, above 11~311 

(feet) (09/30/93) (04/01/93) (09/30/93) (04/01/93) 

2.5 0.30 0.60 5.90 6.20 

2.5 0.20 0.20 5.20 5.20 

2.5 0.25 - 4.15 

2.5 1 -- 1 1.20 1 -- 1 1-2a4) 

2.5 1 -- 1 1.00 I -- I 1*oo(4) 

Notes: (1) msl - mean sea level 
(2) Bear Head Creek staff gauge 
(3) Wallace Creek staff gauge 
(4) Elevations are direct readings in Wallace Creek 
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Time From Depth to Water Time From 
start (Min) 

Depth to Water 
(Feet, bgs.) Start (Mm) (Feet,bgs.) 

0.000 
10.000 
20.000 
30.000 
40.000 
50.000 

%-888 
SO:000 
90.000 

100.000 
110.000 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 

> 

180.000 
190.000 
200.000 
210.000 
220.000 

~~~~8~~ 
;;g;Cl; 

@O; 

;;$I;; 

310:ooo 

%E% 
340:ooo 

%E8 
370:OOo 

E-E 
4oo:ooo 

%E 
43z:OO; 

450:OOo 
460.000 
470.000 

‘7 480.000 

- +3x TABLE 3-8 

SUMMARY OF WATER LEVEL MEASUREMENTS 
OVER A 24-HOUR PERIOD AT SHALLOW MONITORING WELL 6GW28S 

SITE6 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

21.860 (1) 
21.906 
21.906 

Ez 
21:906 
21.891 
21.906 
21.906 
21.906 
21.906 
21.906 
21.906 

f xi: 
@Of& 

$;W6& 

21:906 
21.906 

Et! 
21:891 
21.996 
21.891 

E-E 
21:891 
21.906 
21.891 
21.891 
21.891 
21.906 
21.891 
21.891 
21.906 
21.891 
21.891 
21.906 
21.906 

22EE 
21:891 

f EE 
21:906 

XEi . 

490.000 

E8E 
520:000 

:Eoo:i 
550:ooo 
560.000 
570.000 
580.000 
590.000 

izK%! 
620:000 
630.000 
640.000 

iE%i 
670:000 
680.000 
690.000 

EEiz 
720:000 
730.000 

21.906 

t E: 
21:906 

:Ei: 
21:906 
ye” 

21:906 
21.906 
21.906 
21.906 
21.906 
21.906 
21.906 
21.906 
21.906 
21.906 
21.906 
21.906 

EZ 
21:906 
21.906 
21.906 
21.906 

22fi-E 
21:996 

E%i 
21:891 
21.891 

%E 
21:891 
21.891 
21.906 
21.891 
21.891 
21.891 
21.906 

EE 
;p; 

21:906 
21.906 

Time From Depth to Wate 
Start (Mid (Feet, bgs.) 

980.000 
990.000 

1000.000 
1010.000 

z-~~~ 
1040:000 

EE*x:: 
1070:000 
1080.000 
1090.000 

EEE 
1120:ooo 
1130.000 

E83~~ 
116O:OOO 
1170.000 
1180.000 

%KE 
1210:000 

Ez~ 
1240:000 
1250.000 
1260.000 
1270.000 
1280.000 
1290.006 
1300.000 
1310.000 
1320.000 
1330.000 

z%E 
1360:000 
1370.000 
1380.000 
1390.000 

:z*ooE . 

21.906 
21.906 
21.891 
21.906 
21.891 
21.891 
21.906 
21.891 
21.891 
21.891 
21.891 
21.906 
21.906 
21.891 
21.891 
21.891 
21.906 
21.891 
21.891 
21.891 
21.906 

f zz 
21:906 

%E 
21:891 

%iE 
21:906 
21.906 
21.906 
21.906 
21.891 
21.891 

f?Z 
21&6 
21.906 

f %z 
21:906 

E-EZ . 

3 
Notes: (1) Minimum Water Level Recorded 

(2) Maximum Water Level Recorded 
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elevations) also suggests that groundwater is recharging in the vicinity well 6GW2S and 

discharging in the vicinity of Wallace Creek. Flow patterns near the southern portion of 

OU No. 2 indicate that groundwater is discharging into Bear Head Creek as indicated by 

surface water staff gauge measurements. This drainage area appears to cover portions of Site 

6 (grid areas “201s” and “201E”) and all of Site 9. 

Surficial groundwater flow patterns on November 7, 1992 and April 1, 1993 are shown on 

Figures 3-9 and 3-10, respectively. Generally, the groundwater flow patterns on these dates 

are similar to those described for September 30,1992. 

Estimates of groundwater gradients (i) were calculated from September 30 and November 7, 

1992 groundwater elevation data. As shown on Table 3-9, the gradient varies by an order of 

magnitude across the site. In the vicinity of Wallace Creek and Bear Head Creek, the 

estimated gradient is approximately 0.01 (range of 0.012 to 0.022). In the north-central 

portion of the site (northeast of Lot 2011, however, the estimated gradient is approximately 

0.001 (average of 0.0042). The steeper gradient near Wallace Creek and Bear Head Creek 

reflects decreasing surface elevations in these areas. Moreover, the data suggest that 

groundwater velocities near Wallace Creek and Bear Head Creek may be increasing (given 

that K remained constant) because of the steeper groundwater surface. 

Surfmial (and deep) aquifer hydraulic characteristics [K, T, and storativity (S) ] were not 

evaluated during this investigation. A recent hydrogeologic investigation conducted by Baker 

(February, 1993) at Hadnot Point (less than l/2 miles from OU No. 2) provided estimates of T, 

S, and K within the surficial water-bearing zones. 

Aquifer pump and recovery test results indicate an average T of 561 gallons/day/feet 

(75feetzlday), an average K of 21 gallons/day/feet (2.8 feet%lay or 8.0 x 104 cm/r&, and an 

average S of 0.015 for the surficial silty-sands (10 to 25 feet bgs). A very low flow rate of 

1.2 gpm was maintained during this test. Slightly higher flow rates of 2 to 4 gpm were 

observed from shallow well development during the field investigation at OU.No. 2. 

3.7.2.2 Deer, Groundwater 

Deep groundwater flow patterns in the vicinity of OU No. 2 were evaluated by a network of 

deep monitoring wells (maximum depth of 230 feet bgs). The deep monitoring well network 

extends from north of Wallace Creek to Site 9, and east of Piney Green Road to Holcomb 
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TABLE 3-9 - 

SUMMARY OF ESTIMATED GROUNDWATER GRADIENT 
VALUES FOR SURFICIAL AND DEEP WATER-BEARING ZONES 

OPERABLE UNIT NO. 2 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

. 

> 

I 

Surficial Water-Bearing Zones 

General Area I 

9130192 1.2 x lo-2 3.7x 10-3 2.2 x 10-2 

1117192 1.2 x 10-Z 4.6 x 10-3 Not Determined 

Average 1.2 x 10-2 4.2 x 10-3 2.2 x 10-2 

Deep Water-Bearing Zones 

General Area 

Date Vicinity of North-Central 
Wallace Creek Portion of Site 

. 
lot26192 3.5 x 10-3 4.4 x 10-3 

lwU92 3.0 x 10-3 4.0 x 10-3 

Average 3.3 x 10-3 4.2 x 10-3 

Notes: Values expressed in feet/feet. 
Values represent au average of three measurements. 

Vicinity of 
Bear Head Creek 

Not Determined 

Not Determined 

Not Determined 
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Boulevard (refer to Figure 2-S). -Additionally, aquifer hydraulic characteristic data from the 

deeper water-bearing zones were obtained from well production tests (i.e., also commonly 

referred to as “well acceptance tests”) performed on water supply wells HP-651 and HP-636 

which are located along Piney Green Road. 

Three rounds of groundwater level measurements were obtained from the deep monitoring 

wells at Site 9 (September 30,1992; and October 26,1992; and April 1,1993) and Sites 6 and 

82; (October 26,1992; and November 7,1992; and April 1,1993) as shown on Tables 3-6 and 

3-10, respectively. Groundwater elevations (measured from top of casing reference points) 

ranged from 9.06 [well 6GW37D (4/l/93) located near the western boundary of Site 821 to 19.13 

[well 6GW2D (4/l/93) located east of Piney Green Road] feet above msl. Water levels 

fluctuated between 2.20 and 5.17 feet over a six month period. Well 6GW2D exhibited the 

largest fluctuation in water level of 5.17 feet. 

Water level data were also collected over a 24-hour period from deep monitoring well 

6GW28D. As shown on Table 3-11, the water level was also fairly constant over a 24-hour 

period as a change of only 0.05feet was observed. This very small change in water level is 

most likely the result of normal daily fluctuations. 

Figures 3-11, 3-12, and 3-13 depict groundwater flow patterns on October 26, 1992; 

November 7,1992; and April 1, 1993 for the deeper water-bearing zones. As shown on these 

figures, groundwater is flowing toward the west with local penetrations toward the general 

directions of Wallace Creek and Bear Head Creek. The groundwater flow pattern on 

November 7 exhibits a similar trend except that flow toward the southeast is not as 

pronounced. Most likely this trend on November 7 is the result of incomplete water level (i.e., 

measurements were not taken on this date) data from well 9GW7D. 

Estimates of the groundwater gradient for the deep water-bearing zones are presented on 

Table 3-9. The estimated groundwater gradients calculated are within the same magnitude 

across OU No. 2. The average groundwater gradients in the vicinity of Wallace Creek and the 

north-central portion of the site are 0.0030 and 0.0042, respectively. 

Overall, the deep and surficial groundwater flow patterns at OU No. 2 exhibit a similar trend. 

Subsequently, this trend may suggest that the surficial and deeper water-bearing zones are at 

least partly hydraulically interconnected. Although some clay layers underlie the site (i.e., 

boring 6GW2D from 25 to 27 feet bgs) which may impede vertical groundwater movement, 
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TABLE 3-10 

SUMMARY OF WATER LEVEL MEASUREMENTS FROM DEEP MONITORING WELLS ON 
OCTOBER 26,1992, NOVEMBER 7,1992, AND APRIL 1,1993 

SITES 6 AND 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Well No. 

Depth to Depth to Depth to 
Groundwater Groundwater Groundwater 
(feet, below (feet, below (feet, below 

top of casing) top of casing) top of casing) 
(10/26/92) (1 l/07/92) (04/01/93) 

Top of 
PVC Casing 
Elevation(l) 

(feet, above msl) 

Groundwater Groundwater Groundwater 
Elevation Elevation Elevation 

(feet, above msl) (feet, above msl) (feet, above msl) 
(10/26/92) (U/07/92) (04/01/93) 

6GWlD 36.31 I 23.07 23.32 19.90 12.24 I 11.99 I 15.41 ’ 

6GW2D 22.27 18.48 

8.94 6.72 

16.46 15.34 19.13 

9.19 11.14 14.36 

__ -- 18.26 

9.12 9.30 11.97 

6GW7D 

6MW3D 16.92 

12.50 

ww 

16.17 6GW27D 

6GW28D 31.74 I 22.06 22.10 19.90 9.69 I 9.64 I 11.84 

6GW30D 1.79 I 10.11 

6GW35D 6.18 - -  me 9.11 

-- -a 11.94 17.61 I -- 6.67 6GW36D 

6GW37D 16.96 I -- 6.90 __ I _- I 9.06 

Notes: (1) msl - mean sea water levels from Phase II 
Note that deep wells 6GWlDA and 6GW15D were not obtained because they were installed after April 1,1993. 



Time From Depth to Water Time From Depth to Water Time From Depth to Water 
Start (Min) (Feet, bgs.) Start (Min) (Feet, bgs.) Start (Min) (Feet, bgs.) 

0.000 
10.000 
20.000 

:;-Ei 
50:ooo 
60.000 
70.000 
80.000 
90.000 

100.000 
110.000 
120.000 
130.000 
140.000 

~~~-XXX 
170:ooo 
180.000 

: 190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
260.000 
270.000 
280.000 
290.000 
300.000 
310.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 

%%: 
4oo:ooo 
410.000 
420.000 
430.000 

%EX 
460:000 
470.000 
480.000 

TABLE3-11 

~~~~ARY~F~~ATERLEvELMEA~~REM~T~ 
OVER A 24-HOUR PERIOD AT DEEP MONITORING WELL 6GW28D 

SITE 6 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

21.914 (1) 
21.945 
21.945 

;E 
21:945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 

EE 
21:945 
21.945 
21.945 
21.945 
21.945 
21.930 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.930 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 

490.000 
500.000 
510.000 
520.000 
530.000 
540.000 
550.000 

E*iE 
580:000 
590.000 
600.000 
610.000 
620.000 
630.000 
640.000 
650.000 
660.000 
670.000 
680.000 
690.000 
700.000 
710.000 
720.000 
730.000 
740.000 
750.000 
760.000 
770.000 
780.000 
790.000 
800.000 
810.000 
820.000 
830.000 
840.000 
850.000 
860.000 
870.000 
880.000 
890.000 
900.000 
910.000 
920.000 
930.000 
940.000 
950.000 
960.000 
970.000 

21.961(2) 
21.961 
21.961 
21.945 
21.961 
21.961 
21.945 
21.961 
21.961 
21.961 
21.961 
21.945 
21.961 
21.961 
21.961 
21.961 
21.945 
21.961 
21.961 
21.945 
21.961 
21.945 
21.961 
21.945 
21.945 
21.961 
21.945 
21.945 
21.945 
21.961 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 

EE 
21:945 

EE 
21:945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 

980.000 
990.000 

1000.000 
1010.000 
1020.000 
1030.000 
1040.000 
1050.000 
1060.000 
1070.000 
1080.000 
1090.000 
1100.000 
1110.000 
1120.000 
1130.000 
1140.000 
1150.000 
1160.000 
1170.000 
1180.000 
1190.000 
1200.000 
1210.000 
1220.000 
1230.000 
1240.000 
1250.000 
1260.000 
1270.000 
1280.000 
1290.000 
1300.000 
1310.000 
1320.000 
1330.000 
;;;m& 

1360~000. 

E-8;: 
1390:OO0 
1400.000 
1410.000 

21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.945 
21.930 
21.930 
21.930 
21.945 
21.945 
21.930 
21.945 
21.945 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.930 
21.914 
21.930 
21.930 
21.930 
21.914 
21.914 
21.914 

Notes: (1) Minimum Water Level Recorded 
(2) Maximum Water Level Recorded 

3-27 



these clay layers are laterally discontinuous and are characterized as leaky semi-confining. 

Accordingly groundwater recharging the surficial water-bearing zones will, over time, 

migrate vertically into the deeper soils. 

Groundwater elevation differentials (top of casing reference points were used as the datum 

reference) between the surficial and deeper water-bearing zones were evaluated from the 

October 26,1992 groundwater elevation data. These groundwater differentials are presented 

on Figure 3-14. Negative groundwater values represent downward heads (at well clusters) 

and positive values represent upward heads. At well cluster 6GW2S/D, a high downward head 

(-8.34) is observed. A high downward head would be expected at this cluster since groundwater 

is recharging in this area. At well clusters 82MW3/6GW27D and 6GW28S/D, upward heads 

(+ 0.23 and + 1.12) are observed. Upward heads at these clusters would be expected since 

groundwater is discharging in these areas. 

As mentioned in Section 3.7.2.1, aquifer hydraulic characteristics were not evaluated during 

this investigation. Estimates of specit& capacity, T and groundwater flow rates (i.e., discharge 

rates) are available from well performan ce tests performed on water supply wells HP-651 and 

HP-636 (well depth and screen intervals for these wells are shown on Table 3-15 in 

Section 3.10). Estimated specific capacity values from HP-651 and HP-636 are 3.8 and 

6.8 gallon&ninuteIfoot (of drawdown), respectively. Transmissivity values from HP-636 and 

HP-651 are 6,900 and 7,300 feetVday (51,600 to 54,600 gallons/day/feet), respectively. 

Estimates of T and K from other Camp Lejeune water supply wells (in the Castle Hayne 

aquifer) range from 4,300 to 24,500 feet%lay (32,200 to 183,000 gallons/day/feet) and 14 to. 

82 feet/day, respectively (Harried, et. al., 1989). Groundwater flow rates within well HP-651 

ranged from 50 gpm (screened from 189 to 194 feet bgs) to 150 gpm (screened from 140 to 

155 feet bgs) during testing. 

38 Land Use and Demorzraphv 

MCB Camp Lejeune encompasses an area of approximately 170 square miles (108,800 acres), 

and comprises several distinct areas of development including Hadnot Point, MCAfYCamp 

Geiger, French Creek, and Courthouse Bay. The ins&Ration border is approximately 70 miles 

in length, which includes 14 miles of ocean front and Intracoastal Watiy. 

The New River, which bisects the installation, provides both a commercial and recreational 

source of fmh and shellfiih for human consumption. The NC DEHNR reports that during the 
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years 1989 and 1990 over 2.7 million pounds of fish and shellfish were caught commercially in - 
the New River. 

Land use within Camp Lejeune is influenced by the topography of the land itself, by 

established environmental policy, and by base operational requirements. Soil drainage is the 

most critical factor which determines the suitability of a site for development. Much of the 

land area found within the facility consists of freshwater swamps that are wooded and largely 

unsuitable for development. In addition, approximately 3,000 acres of sensitive estuary and 

other areas set aside for the protection of threatened and endangered species are to remain 

undeveloped. Operational restrictions and regulations, such as explosive quantity safety 

distances, impact-weighted noise thresholds, and aircraft landing and clearance zones, may 

also greatly constrain and influence development (Master Plan, Camp Lejeune Complex, 

North Carolina, 1988). 

The vast major-i@ of Camp Lejeune is used as training ranges and maneuver areas. Although 

interspersed throughout the installation, these areas are generally concentrated between 

Sneads Ferry Road and the eastern border of the base. 

The combined military and civilian population of the Camp LejeuneIJacksonville area is 

approximately 60,000. At the present time nearly 90 percent of the surrounding population 

resides within urbanized areas. As evidenced by the rapid population growth of Jacksonville 

and adjacent communities, particularly during the period from 1940 to 1960, Camp Lejeune 

continues to have a direct effect on regional population growth and development. 

32 RePional ECO~OFV 

MCB Camp Lejeune, North Carolina, is approximately 108,860 acres, with 84 percent of the 

area covered by forests (USMC, 1987). The base drains primarily to the New River or its 

tributaries including Northeast Creek, Southwest Creek, Wriilace Creek, French Creek, Bear 

Head Creek, Freeman Creek, and Duck Creek. The soil types range from sandy loams to Sne 

sand and muck, with the do minant series being sandy loam (USMC, 1987). 

Vegetation at MCB Camp Lejeune, North Carolina, includes pure pine stands of loblolly and 

longleaf pine in the drier upland soils, pure pond pine stands in high organic wet soils, pine- 

hardwood and pure hardwood stands in streamside xones and in more productive soils, and 

bottomland hardwoods in the floodplains of the major creeks (USMC, 1987). Wildlife on the 
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base includes white-tailed deer, wild turkey, and black bear along with numerous small game 

species (e.g., bobwhite quail, mo&ng dove, rabbit) (USMC, 1987). 

Wallace Creek and Bear Head Creek are designated as Class SB by the North Carolina 

Department of Environment, Health, and Natural Resources (NC DEHNR), which are 

saltwaters protected for primary recreation (swimming on a frequent basis), fishing, and 

aquatic life including propagation and survival (NC DEHNR, 1992a, 1992b). These creeks are 

classified as Nutrient Sensitive Waters which are waters subject to growths of microscopic or 

macroscopic vegetation requiring limitations on nutrient inputs (NC DEHNR, 1992a, 1992b). 

Wallace Creek is classified as Inland Waters above, and Coastal Waters below the fast bridge 

upstream from its mouth (NCMFC, 1992). Wallace Creek and Bear Head Creek are classified 

as Inland Waters at all the sample stations. 

The New River, downstream of OU No. 2, is designated as Class SC: which are saltwater-s 

protected for secondary recreation, fishing, and aquatic life including propagation and 

survival (NC DEHNR, 1992a, 1992bl. All saltwaters in North Carolina are classified to 

protect these uses at a minimum (NC DEHNR, 1992a, 1992b). This section of the New River 

also is classified as a Nutrient Sensitive Water (NC DEHNR, 1992a, 1992b). 

39.1 Sensitive Environments 

This section describes the sensitive environments that were evaluated at OU No. 2. These 

sensitive environments include wetlands, protected species, and other potentially sensitive 

environments. 

3.9.1.1 Wetlands 

The NC DEHNR’s, Division of Environmental Management (DEM) has developed guidance 

pertaining to activities that may impact wetlands (NC DEHNR, 19924. In addition, certain 

’ activities impacting wetlands also are regulated by the U.S. Corps of Engineers. 

The U.S. Fish and Wildlife Service (FWS) prepared a National Wetlands Inventory 0 map 

for the Camp Lejeune, North Carolina quadrangle by stereoscopic analysis of high altitude 

aerial photographs (USDI, 1982). OU No. 2 is included in this map (see Appendix A in the 

Ecological Risk Assessment for a copy of the NWI map). The wetlands were identified on the 

photographs based on vegetation, visible hydrology, and geography in accordance with 
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Classification of Wetland and Deep-Water Habitats of the United States (Cowardin, et al, 

1979). NWI maps are intended ?or a initial identification of wetland areas. They cannot be 

substituted for an actual wetland delineation that may be required by Federal, state and/or 

local regulatory agencies. 

Several types of wetlands have been identified adjacent to Wallace Creek and Bear Head 

Creek from the NWI map. The wetlands along the creeks primari ly are palustine forested 

wetlands consisting of pond, longleaf or loblolly pines, along with oaks, black gum and 

baldcypress (NC DNRCD, 1988). [See the NWI map in Appendix A in the Ecological Risk 

Assessment for the wetland classifications and their locations]. 

3.9.1.2 Threatened and Endangered Species 

Certain species have been granted protection by the FWS under the Federal Endangered 

Species Act (16 U.S.C. 1531-15431, and/or the North Carolina Wildlife Resources Commission, 

under the North Carolina Endangered Species Act (G.S. 113-331 to 113-337). The protected 

species fall into one of the following status classifications: Federal or State endangered, 

threatened or candidate species, State special concern, State significantly rare, or State watch 

list. While only the Federal or State threatened or endangered and State special concern 

species are protected from certain actions, the other classified species have the potential for 

protection in the future. 

Table 3-12 lists the protected fauna1 species (either endangered, threatened, or special 

concern) and the only federally endangered or threatened floral species that have been 

identified in previous studies within the boundaries of MCB Camp Lejeune (USMC, 1991; 

LeBlond, 1991; Fussell, 1991; and Walters, 1991). The following paragraphs discuss the 

protected species observed at MCB Camp Lejeune during previous studies. 

A Peregrine falcon was spotted approximately five miles southeast of OU No. 2 @ussell, 1991). 

These birds potentially may inhabit or feed in areas surrounding OU No. .2 because of their 

large foraging range. Black skimmers and piping plovers were observed near the New River 

Inlet (Fussell, 1991). However, these birds primarily inhabit shore line areas and, therefore, 

are not expected to be found at OU No. 2. Bachmans sparrows and Red-cockaded woodpeckers 

were observed at numerous locations throughout southern MCB Camp Lejeune. None of these 

species were observed at OU No. 2 during intensive investigations ptiviously conducted for 
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TABLE 3-12 

OPERABLE UNIT NO. 2 
PROTECTED SPECIES WITHIN MCB CAMP LEJEUNE 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Species I Protected 
Classification 

American alligator (Alligator mississiuuienis) I ‘WA T(s) 

Bachmans sparrow (Aimouhilia aestivah@ 

Black skimmer (Rhvnochops niger) 

SC 

SC 

Green (Atlantic) turtle (Chelonia m. mvdas) I TV?, T(s) 

Loggerhead turtle (Csretta caretta) I T(f), T(s) 

Peregrine Falcon (*) I (*I 

Piping plover (Charadrius melodus) I T(D , T(s) 

Red-cockaded woodpecker (Picoides borealis) E(D, E(s) 

Rough-leaf loosestrife (Lvsimachia asuerulifolia) 

Legend: SC = State Special Concern 
Et0 = Federal Endangered 
E(s) = State Endangered 
T(f) = Federal Threatened 
T(s) = State Threatened 

* The observer did not differentiate between the American eastern 
peregrine Falcon [E (D, E ($1 or the &tic peregrine Falcon [T(f), TWI. 

3 
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MCB Camp Lejeune, therefore, there is a low potential for them to exist at OU No. 2 (Fussell, 

1991; Walters, 1991). 
- 

Sea turtles and sea turtle nests have been observed downstream of OU No. 2 in the New River 

on Onslow Beach. Sea turtles do not swim very far up the New River because of the low 

salinity, therefore, they are not expected to inhabit areas of OU No. 2 (USMC, 1991). During 

the ecological investigation conducted in August and September 1992, an alligator was 

observed in Wallace Creek. In addition, signs were posted at the boat launching ramp in 

Wallace Creek warning of the American alligators presence in the creek. 

A protected floral species and special-interest community survey previously was conducted at 

Camp Lejeune (LeBlond, 1991). From this list, the Rough-leaf loosestrife was the only 

Federally threatened or endangered plant species found on the Marine Corp Base. Several 

State endangered or threatened and Federal and State candidate species were found on the 

MCB. A road meadow, inhabited by the state watch species Lugwitia microcarpa, was located 

upstream of OU No. 2 on Wallace Creek (see Appendix B in the Ecological Risk Assessment). 

AIso upstream of OU No. 2 on Wallace Creek, a state registered natural resource area has 

been identifed (see Appendix B in the Ecological Risk Assessment). The general landscape 

consists of a broad floodplain and former mill pond on Wallace Creek which is dominated by a 

Cypress-Gum Swamp Community which grades upstream into a Coastal Plain Small Stream 

Swamp Community. The Cypress-Gum Swamp Community is dominated by Taxodium 

distichum, Nvssa biflora, e rubrum, Ulmus alata, and Fraxinus nennsvlvanica. The Plain 

Small Stream Swamp Community is dominated by Taxodium distichum, Nvssa biflora, 

Fraxinus pennsvlvanica, Ulmus americana, As rubrum, and Liquidambar stvraciflua. 

3.9.1.3 Other Sensitive Environments 

In addition to wetlands and protected species, the presence of other sensitive environments, 

including those listed in 40 CFR Part 300, were evaluated. These sensitive environments are 

evaluated when assessing potential hazardous waste sites using the Hazard Ranking System. 

These sensitive environments and their presence or absence at OU No. 2 are discussed below. 

0 Marine Sanctuary - OU No. 2 is not located within a Marine Sanctuary tlWMFC, 

1992). 

3-33 

_.. ~__--. 



l National Park - OU No. 2 is not located within a National Park (NPS, 1991). 

l Designated Federal Wilderness Area - OU No. 2 is not located within a Designated 

Federal Wilderness Area (WS, 1989). 

a Areas Identified under the Coastal Zone Management Act - The North Carolina 

Coastal Area Management Act (CAMA) regulates various types of Areas of 

Environmental Concern including estuarine waters, coastal wetlands, public trust 

areas, and estuarine shoreline through the establishment of unified policies, criteria, 

standards, methods, and processes (CAMA, 1974). Bear Head Creek, the inland 

portion of Wallace Creek, and any coastal wetlands associated with these waters are 

regulated under CAMA. The tidal portion of Wallace Creek along with 75 feet 

adjacent to the mean water line also are regulated under CAMA (NC DEHNR, 1993a). 

l Sensitive Areas Identified under the National Estuary Program (NEP) or Near 

Coastal Waters Program (NCWP) - OU No. 2 is not located within a Sensitive Area 

identified under the NEP or NCWP (USEPA, 1993). 

l Critical Areas Identified under the Clean Lakes Program - OU No. 2 is not located 

within a Critical Area identified under the Clean Lakes Program (NPS, 1991). 

l National Monument - OU No. 2 is not located within a National Monument (NPS, 

1991). 

l National Seashore Recreational Area - OU No. 2 is not located within a National 

Seashore Recreational Area (NPS, 1991). 

l National Lakeshore Recreational Area - OU No. 2 is not located within a National 

Lakeshore Recreational Area (NPS, 1991). . 

l National Preserve - OU No. 2 is not located within a National Preserve (NPS, 1991). 

0 National or State Wildlife Refuge - OU No. 2 is not located within a National or State 

Wildlife Refuge (NC WRC, 1992). 
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l Unit of the Coastal Barrier Resource Program - OU No. 2 is not located within a unit of 

the Coastal Barrier Resource Program (USDI, 1993). 

l Administratively Proposed Federal Wilderness Area - OU No. 2 is not located within 

an Administratively Proposed Federal Wilderness Area (WS, 1989,1993). 

l Spawning Areas Critical for the maintenance of fmh/sheRfish species within river, 

lake, or coastal tidal waters - OU No. 2 is not located within a spawning area critical 

for the maintenance of fish/shellfish species (Sholar, 1975). 

l Migratory pathways and feeding areas critical for maintenance of anadromous fmh 

species within river reaches or areas in lakes or coastal tidal waters in which fish 

spend extended periods of time - OU No. 2 is not a migratory pathway or feeding area 

critical for maintenance of anadromous fish species (NC DEHNR, 1993b). There is not 

a sign&ant population of anadromous fish in Wallace Creek, Bear Head Creek, or the 

New River downstream of Wallace Creek. 

l Terrestrial areas utilized for breeding by large or dense aggregations of animals - A 

study of the terrestrial species was not conducted at OU No. 2. However, OU No. 2 

probably is not utilized for breeding by large or dense aggregations of animals because 

the land is open and there is frequent military activity on the land. 

l National river reach designated as Recreational - Wallace Creek, Bear Head Creek, or 

the New River downstream of Wallace Creek are not designated as National 

Recreational Rivers (NBS, 1990,1993). 

l Federal designated Scenic or Wild River - Wallace Creek, Bear Head Creek, or the 

New River downstream of Wallace Creek are not Federally designated Scenic or Wild 

Rivers (NPS, 1990,1993). 

l State laud designated for wildlife or game management - OU No. 2 is not located 

within a State game land (NC WRC, 1992). 

l State designated Scenic or Wild River - Wallace Creek, Bear Head Creek, or the New 

River downstream of Wallace Creek are not State designated Scenic or Wild Rivers 

(NC MFC, 1992). 
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l State designated Natural Area - OU No. 2 is not located within a State designated 

Natural Area or Area of Significant Value (LeBlond, 1991). 

l State designated areas for protection or maintenance of aquatic life - No areas within 

the boundaries of OU No. 2 are designated as primary nursery areas or are unique or 

special waters of exceptional state or national recreational or ecological signiilcance 

which require special protection to maintain existing uses (NC DEHNR, 1992b). 

l Areas of Significant Value - OU No. 2 is not located within a State Area of Significant 

Value (LeBlond, 1991). 

l State Registered Natural Resource Area - The Wallace Creek Natural Resource Area 

is located upstream of OU No.2. 

3.10 Identification of Water Supplv Wells 

Potable water supply wells within a one-mile radius of Sites 6 and 82, and Site 9 were 

identified as shown on Figures 3-15 and 3-16, respectively. Information on well depths, screen 

intervals, aquifer characteristics (specific capacity and T), well distances and directions is 

provided on Tables 3-13 and 3-14 for Sites 6 and 82, and Site 9, respectively. Supply well 

information was obtained in the report entitled, “U.S.G.S. Water Resources Investigation 

Report 89496” (Hamed, et al., 1989). 

As shown on Table 3-13, eight wells were identified within a one-mile radius of Sites 6 and 82. 

Wells HP-635 and HP-636 are the closest active supply wells to Sites 6 and 82. These wells are 

located approximately 80 feet east-southeast across Piney Green Road. These wells are 

screened between 65 and 227 feet bgs. Based on groundwater flow patterns in the area, these 

wells are generally upgradient from Sites 6 and 82. Well HP-633 is the closest operating 

water supply well situated down gradient from Sites 6- and 82. Thii well is located 

approximately 1,599 feet northwest and is screened between 55 and 205 feet bgs. 

Three supply wells in the area, HP-651 (located approximately 80 feet east) and HP-653 

(located approximately 1,950 north), and HP-637 (located approximately 456 feet southwest1 

are currently out of service due to organic contamination. According to Camp Lejeune Water 

and Sewer Department personnel, HP-651 was shut down in February 1985. It is unknown 

when HP-653 and HP-637 were shut down. Groundwater quality data from well HP-651 (prior 
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TABLE 3-13 

SUMMARY OF WATER SUPPLY WELLS WITHIN A ONE-MILE RADNS OF SITES 6 AND 82(l) 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Well No. 

HP-633 

USGS Identification 
Number 

3441580772006.1 

Total Depth 
(feet) 

205 

Screen 
Interval 

(feet) 

55-65 
75-80 

95-106 
123-133 
138-143 
158-168 
178-183 
195-205 

Approximate 
Specific Estimated Distance/Direction 

Capacity Transmissivities from Site(b) 
(gaVmin/foot) (feetVday) (feet) 

-- (2) -- (2) 1,390lnorthwest 

HP-636 3440660771933.1 216 66-76 
93-108 
122-127 
136-146 
150-155 
170-175 
185-190 
210-215 

-- (2) -- (2) 80koutheast 

HP-636 3441190771933.1 227 go-100 
116-125 
130-135 
140-150 
158-163 
170-175 
185-190 
200-210 
222-227 

6.3 6,900 80least 

Notes: (1) Information obtained from “Assessment of Hydrogeologic and Hydraulic Data at Camp Lejeune Marine Corps Base, North 
Carolina,” 1989. 

(2) Information not available. 
(3) Sunolv well currently not in service. 
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TABLE 3-13 (CONTINUED) 

-’ 

SUMMARY OF WATER SUPPLY WELLS WITHIN A ONE-MILE RADIUS OF SITES 6 AND 82(l) 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Approximate 
Screen Specific Estimated Distance/Direction 

USGS Identification Total Depth Interval Capacity Transmissivities from Site(d) 
Well No. Number (feet) (feet) (gaYmin/foot) (feetz/day) (feet) 

, 
HP-637(3) 3440390771954.1 172 90-98 -- (2) -- (2) 450lsouthwest 

102-114 
120-128 
140-148 
156-172 

HP-641 3440390771954.1 178 108-118 -- (2) -- (2) 4,10O/north , 

128-150 
158-168 

f 
HP-651(3) 3442290771922.1 199 125-135 

140-155 
189-194 

3.8 7,300 801east 

HP-653(a) 3442100771925.1 270 

HP-709 3442130771854.1 140 

-- (2) 

70-90 
110-140 

-- (2) -- (2) 1,95O/north 

4.4 8,500 2,380lnortheast 

Notes: (1) Information obtained from “Assessment of Hydrogeologic and Hydraulic Data at Camp Lejeune Marine Corps Base, North 
Carolina,” 1989. 

(2) Information not available. 
(3) Supply well currently not in service. 
(4) Distance measured from closest boundary point at Site 6. 
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TABLE 3-14 

SUMMARY OF WATER SUPPLY WELLS WITHIN A ONE-MILE RADIUS OF SITE 9(l) 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Approximate 
Screen Specific Estimated ’ Distance/Direction 

USGS Identitkation Total Depth Interval Capacity Transmissivities from Site(d) 
Well No. Number (feet) (feet) (gal/min/foot) (feetz/day) (feet) 

HP-601(3) 3440180772020.1 196 45-60 -- (2) -- (2) 3,960lsouthwest 
95-100 
115-130 
175195 

m-602(3) 3440180772007.1 160 70-80 -- (2) -- (2) 3,30O/southwest 
100-105 
120-125 
145150 
155-160 

HP-634(a) 3440300771935.1 225 63-70 4.5 4,300 2,31O/south 
73-78 
83-88 

107-117 
124-129 
135.140 
153-163 
170-17s 
195200 
215225 

HP-642 3443040772100.1 210 112-124 -- (2) I- (2) 6,20O/south 
136-144 
153-163 
174-178 
188-196 

.- 

Notes: (1) Information obtained from “Assessment of Hydrogeologic and Hydraulic Data at Camp Lejeune Marine Corps Base, North 
Carolina,” 1989. 

(2) Information not available. 
(3) Supply well currently not in service. 
(4) Distance measured from closest boundary point at Site 9. 



TABLE 3-kiContinued) 

SUMMARY OF WATER SUPPLY WELLS WITHIN A ONE-MTLE RADIUS OF SITE 9(l) 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

USGS Identification Total Depth 
Well No. Number (feet) 

HP-636 3440660771933.1 216 

HP-636 3441190771933.1 227 

HP-637 (3) 3440390771964.1 172 

HP-661 (3) 3442290771922.1 199 

Screen 
Interval 

(feet) 

66-76 
93-108 
122-127 
136-146 
160-166 
170-176 
186-190 
210-216 
go-100 
116-126 
130-136 
140-160 
168-163 
170-176 
186-190 
200-210 
222-227 

90-98 
102-114 
120-128 
140-148 
166-172 

126-136 
140-166 
189-194 

Approximate 
Specific Estimated Distance/Direction 

Capacity Transmissivities from Site(d) 
(gaVmin/foot) (feetVday) (feet) 

-- (2) -- (2) 800least 

6.8 6,900 2,OOOlnortheast 

-- (2) -I (2) l,OOO/southwest 

3.8 7,300 6,00O/northeast 

Notes: (1) Information obtained from “Assessment of Hydrogeologic and Hydraulic Data at Camp Lejeune Marine Corps Base, North 
Carolina,” 1989. 

(2) Information not available. 
(3) Supply well currently not in service. 
(4) Distance measured from closest boundary point at Site 9. 



to being shut down) indicated l&O00 micrograms per liter (pg/l) of trichloroethane (TCE), 

1,580 pg/l of 1,2dichloroethene (DCE), and 400 pgfl of tetrachloroethene (PCE). Recent data 

from HP-651 @SE, 1991) indicated positive detections of vinyl chloride (70 pg/l), DCE (75 

@I), TCE (13 pg/l), and PCE (53 pg/l). Groundwater quality data from January 1985 

indicated TCE levels of 9.0 pg/l in well HP-652. The source of the contamination impacting 

these wells was not identified by Camp Lejeune personnel. 

Eight wells were identified within a one-mile radius of Site 9 (wells HP-635, HP-636, HP-637, 

and HP-651 were also within a one-mile radius of Sites 6 and 82), as shown on Figure 3-16. 

Three of these supply wells including HP-601, HP-602, and HP-634 have been shut down since 

1984 due to organic contamination. The source of the contamination impacting these wells 

was also not identified by Camp Lejeune personnel, but it is believed that the source may be 

related to waste handling, disposal activities at the Hadnot Point Industrial Area (HPIA). The 

following contaminant levels were detected: 

l HP-601 - DCE (8.8 to 99 pg/l> 

- TCE (26 to 230 pg/l) 

- PCE (1.5 to 5.0 pg/l) 

l HP-662 - DCE 

- TCE 

- PCE 

- toluene 

- vinylchloride 

(110 to 630 pg/l) 

(300 to 1,609 p&l) 

(24 PIa 

(5.4 to 12 pg/l) 

(18 pgA> 

l HP-634 - DCE 

- TCE 

- vinylchloride 

(2.3 to 700 pgfl) 

(10 pg/1) 

(6.8 Mm 

Well HP-635 is the closest active supply well to Site 9. This well is located approximately 

400 feet up gradient (east) 
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1.0 INTRODUCTION - 

This report presents the results of the prioritization of 18 current sites at Marine Corps Base, 

Camp Lejeune, North Carolina into Operable Units (OU). Remedial Investigations and 

Feasibility Studies are currently, or will be performed at these 18 sites under the Department 

of Navy’s Installation Restoration Program. This report has been prepared by Baker 

Environmental, Inc. (Baker) in response to the Request for Proposal for Contract Task Order 

0086 (CT0 0086) by the Atlantic Division, Navel Facilities Engineering Command 

(IANTDIV), dated November 21,199l. 

The 18 current RI/FS sites are identified in the “Final Site Management Plan For Marine 

Corps Base Camp Lejeune, North Carolina, Fiscal Year 1993” prepared for LANTDIV in 

September 1992 by Baker. Figure l-l shows the locations of the sites. 

As defined in the National Contingency Plan (NCP), an “Operable Unit means a discrete 

action that comprises an incremental step toward comprehensively addressing site problems. 

This discrete portion of a remedial response manages migration, or eliminates or mitigates a 

release, threat of a release, or pathway of exposure. The cleanup of a sits can be divided into a 

number of operable units, depending on the complexity of the problems associated with the 

site. Operable units may address geographical portions of a site, specific site problems, or 

initial phases of an action, or may consist of any set of actions performed over time or any 

actions that are concurrent but located in different parts of a site.” 

Site No. 78, the Hadnot Point Industrial Area (HPIA), has already been designated as 

Operable Unit No. 1, and an Interim Remedial Action (IRA) RI/I% for the shallow aquifer is 

being conducted at present. The remaining RI/FS sites have not been prioritized into OUs. 

The objective of this task is to evaluate these remaining sites and determine the most 

appropriate methods to determine the OUs. 

1.1 Scope of Work 

In order to complete the task objective, the following activities were conducted: 

l Discussions were held with EPA Region IV, N.C. DEHNR and LANTDIV to review 

possible methods of categorizing sites into OUs. 

l-l 



September 17, 1992 

Baker Environmental, Inc. 
Airport Office Park. Building 3 
420 Rouser Road 
Coraopolis. Pennsylvania 15108 

(412) 269-6000 
FAX (412) 2692002 

Corn manding Officer 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Virginia 23511-6287 

Attn: Mr. Byron Brant, P.E. 
Code 1822 

Re: Contract N62470-89-D-4814 
Contract Task Order (CTO) 0086 
Final Operable Unit Evaluation Report 
MCB Camp Lejeune, North Carolina 

Dear Mr. Brant: 

Enclosed please find three (3) copies of the above-referenced report. Baker has revised 
the report to include Site 86 per your direction. Based on our discussion on 
September 14, 1992, no other changes were necessary since neither EPA nor the North 
Carolina DEHNR had any comments to the draft version of the report. 

Copies of the Final Operable Unit Evaluation Report have been forwarded to 
Mr. George Radford (EMD, Camp Lejeune), Ms. Michelle Glenn (EPA Region IV), and 
Mr. Jack Butler (North Carolina DEHNR). 

If you have any questions, please do not hesitate to contact me at (412) 269-2016. 

Sincerely, 

BAKER ENVIRONMENTAL, INC. 

Raymond P. Wattras 
Project Manager 

RPW/lmn 
Enclosures (3) 

cc: Mr. Marc Lambert, -P.E. (w/o enclosures) 
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Previous documents prepared as a result of site investigations were reviewed to 

determine the types of wastes disposed at each site and the types of contaminants 

detected at the site. These documents are referenced at the end of this report. 

Site locations were plotted and evaluated to determine any geographical relationships 

(i.e., sites within a common area) between the sites. 

Matrices were developed to compare the various sites to the types of wastes disposed 

and the contaminants detected. These matrices were used to determine if there were 

any similarities among the sites in terms of materials and contaminants. 

Sites were evaluated to determine any common watershed/drainage patterns/ 

ecological relationships between the sites. 

Based on the above activities, preliminary OUs were developed based on common components 

observed in the matrices, site locations, or noted in the previous site investigations. 

The preliminary list of OUs was reviewed to determine if there needed to be any modifications 

based on the geographic location of the sites. 

1.2 Format of ReDort 

The remainder of this report is divided into four sections. Section 2 reviews previous 

documents which have been prepared addressing hazardous waste disposal practices at the 

base. In Section 3, four different methods of grouping the sites into OUs are presented. 

Section 4 prioritizes the sites into the recommended OUs. Section 5 lists the references used in 

this report. 

-. 

1-3 



2.0 DOCUMENT REVIEW 

In order to determine the characteristics of the current RI/FS sites, Baker reviewed site 

assessment documents of Camp Lejeune which were completed in 1983 by Water and Air 

Research, Inc. (Initial Assessment Study) and in 1990 by Environmental Science & 

Engineering, Inc. (Site Summary Report). In addition, the Fiscal Year 1992 Site Management 

Plan prepared by Halliburton NUS was reviewed. This section summarizes the information 

gathered during the document review. 

2.1 Initial Assessment Study 

The Initial Assessment Study (IAS) completed in 1983 identified 22 sites that were 

recommended for further investigation. The IAS determined that Petroleum, Oil and 

Lubricants (POL) were used or disposed at 10 of the 22 sites. The IAS briefly described the 

history of each of the sites, and listed the materials or wastes that were understood to be 

disposed at each site. 

In addition, the IAS noted that although there were sites located throughout the base, three 

areas, Hadnot Point Industrial Area, Camp Geiger, and the Marine Corps Air Station at New 

River (MCAS New River) had the highest number of sites. 

Finally, the IAS noted particular sites where contaminants might pose a threat to public 

health, including Site Nos. 69 and 41. Site No. 69, the Rifle Range Chemical Dump, was used 

to dispose chemical wastes. Site No. 41, the Camp Geiger Dump, had evidence suggesting that 

ordnance had been disposed at the site. 

2.2 Site Summary Report 

The Site Summary Report completed in 1990 presented the results of sampling conducted at 

the 22 sites. Sampling of groundwater monitoring wells, soils, surface water and sediments 

was started in 1984. Additional sampling events took place in 1986 and 1987. The data 

collected from the site sampling was used make a preliminary determination of the rate and 

direction of groundwater flow and the extent of environmental contamination at the 22 sites. 

The Site Summary Report included a description of each site and a history of the disposal 

activities conducted at the site. 

21 



2.3 Site Management Plan 

The Fiscal Year 1992 Site Management Plan (SMP) was developed in response to the Federal 

Facility Agreement (FFA), dated February 13,199l. The FFA listed 23 sites that were 

required to complete a site investigation. The HPIA, which was not noted as a site in the FFA, 

was designated in the SMP as Site No.78 (and also as Operable Unit No. 1). Five of these sites 

have been dropped from the FFA list, leaving 17 sites in the SMP. Table 2-l lists the 17 sites, 

the dates they were in use, and the material deposited at each site. Figure l-l shows the 

location of the sites. 

2.4 Other 

Site 86 (Tank Area AS419 - AS421 at Marine Corps Air Station) was added by the 

Navy/Marine Corps to the IRP Program in August 1992. This site, which is newly-identified, 

is not included in any of the studies/reports mentioned previously in this section. 
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s TABLE 2-1 

DISPOSAL SITES REQUIRING RI/l% ACTIVITIES 
MARINE CORP BASE CAMP LEJEUNE, NORTH CAROLINA 

I 

I 

site No. Site Description Dates Used Material Deposited 

1 French Creek Liquids Late 1940s to Waste battery acid, POL 
Disposal Area mid-1970s 

2 Former Nursery/Day-Care 1945 - 1958 Various pesticides 
Center 

6 

9 

16 

21 

24 

28 

Storage Lots 201 and 203 

Firefighting Training Pit at 
Piney Green Road 

Montford Point Burn Dump 
(19581972) 

Transformer Storage Lot 140 

Industrial Area Fly Ash 
Dump 

Hadnot Point Burn Dump 

1940s - Present 

1960s - Present 

1958 - 1972 

1950 - 1977 

1940s - 1980 

1946 - 1971 

30 

35 

Sneads Ferry Road - Fuel 
Tank Sludge Area 

Camp Geiger Area Fuel 
Farm 

1970 

1957 - 1958 

Metals, DDT, PCBs 

JP-4, JP-5, solvents 

Garbage, waste oils, asbestos 

PCB spill, DDT, transformer oil 

Fly ash and cinders, WTP sludge, SFP 
sludge, construction debris 

Solid wastes, industrial wastes, 
garbage, trash, oil-based paint 

Sludge from fuel storage tank, 
tetraethyl lead and related compounds 

MOGAS (Spill) 

36 Camp Geiger Area Dump 
Near Sewage Treatment 
Plant 

,Late19%- late Mixed industrial and municipal solid 
1950s waste 

41 Camp Geiger Dump Near Approximately 
Former Trailer Park 1946 - 1970 

48 MCAS New River Mercury 
Dump Site 

1956 - 1966 

Mixed industrial and municipal 
wastes, POL, solvents, old batteries, 
Mirex, ordnance 

Dumping of approximately 1 gallon 
mercury yearly for approximately 10 
y--s 

69 Riile Range Chemical Dump Mid 1950s - 1976 Chemical agent test kits, Malathion, 
DDT, PCBs 

73 

74 

Courthouse Bay Liquids 
Disposal Area 

Mess Hall Grease Disposal 
Area 

1946 - 1977 Waste battery acid, POL 

Early 1950s - 1960s Pesticides, PCBs 

78 (1) Hadnot Point (Industrial 1940s - 1981 Fuel, solvents 
Area) 

86 Tank Area AS419 - AS421 at 
Marine Corps Air Station 

1970s - 1980s Former above-ground storage tank 
area for petroleum product and waster 
Groundwater is contaminated with 
TCE. 

(1) Operable Unit No. 1 - Not specifically mentioned as a site in the IAS, but included for completeness. 

Source: Fiscal Year 1992 Site Management Plan, Halliburton NUS, 1992. 



3.0 DEVELOPMENT OF POSSIBLE OPERABLE UNITS 

After reviewing the documents noted in Section 2, Baker considered four methods of 

prioritizing the 18 RI/l% sites into OUs: geography, materials disposed and contaminants 

detected, individual sites, and common watersheds. This section presents these prioritizing 

methods. 

3.1 Geography Based Operable Units 

The first proposed method of determining OUs for the 17 Rl/FS sites is based on the locations 

of the sites. Sites located near each other have been grouped together into an OU. This 

method of grouping resulted in the 17 sites being arranged into 8 OUs. 

Table 3-l lists the 8 proposed OUs. Note that Site Nos. 21,24, and 78 have already been 

designated as OU No.1. Figure 3-l shows the location of the 8 proposed OUs. 

3.1.1 Advantages of Geography Based Operable Units 

The following items are considered as advantages to geography based OUs: 

l The RI/FS process would address definitive geographic portions of the base for 

remediation and cleanup. For example, all sites in the Camp Geiger area may be 

investigated as a group. 

l Sites impacting a common watershed are more likely to be considered for remediation 

as a group. 

l Work performed at the sites, such as field investigations, sampling, and remediation 

activities, may be managed and coordinated easier if the sites are located relatively 

near each other. 

3-l 
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TABLE 3-1 

POTENTIAL OPERABLE UNITS BASED ON GEOGRAPHY 

Operable 
Unit No. 

Site No(s). Name 

1* 21 Transformer Storage Lot 140 

24 Industrial Area Fly Ash Dump 

78 Hadnot Point Industrial Area 

2 6 Storage Lots 201 and 203 

9 Firefighting Training Pit at Piney Green Road 

3 69 Rifle Range Chemical Dump 

4 1 French Creek Liquids Disposal Area 

28 Hadnot Point Burn Dump 

5 2 Former Nursery/Day Care Center 

74 Mess Hall Grease Disposal Area 

6 16 Montford Point Burn Dump 

35 Camp Geiger Area Fuel Farm 

36 Camp Geiger Area Dump Near Sewage Treatment Plant 

41 Camp Geiger Dump Near Former Trailer Park 

48 MCAS New River Mercury Dump Site 

86 Tank Area AS419 - AS421 

7 30 Sneads Ferry Road Fuel Tank Sludge Area 

a 73 Courthouse Bay Liquids Disposal Area 

* Previously designated as Operable Unit No. 1 
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3.1.2 Disadvantages of Geography Based Operable Units 

The following items are considered as disadvantages to geography based OUs: 

l Some sites within an area may not have common waste or contaminant characteristics 

with other sites. For example, Site 48, MCAS New River Mercury Dump Site, does not 

have common waste or contaminant characteristics with the other sites in the area 

(proposed OU No. 6). 

l Although some sites are in the same general area, they may still be a mile or more 

away from each other, such as Site Nos. 1 and 28 (see Figure 3-l). Site problems would 

not likely overlap from a geographical standpoint. 

3.2 Disposed Material and Detected Contaminants Operable Units 

The second proposed method of determining OUs for the 18 RIA?S sites is based on comparing 

the materials disposed and the contaminants detected at each site. Baker developed a series of 

matrices (Appendix A) which compared the characteristics of the wastes and detected 

contaminants at the 18 sites. Appendix A-l shows that the most common materials disposed 

at the base included POL, waste oils, and solvents. Most of this waste material was the result 

of the use and maintenance of vehicles around the base. According to the Site Summary 

Report, it was common procedure to dispose of these materials by dumping them on the 

ground, burying them, or pouring them down the storm drams. 

Appendices A-2 through A-5 show that most of the sites show evidence of groundwater 

contamination, and at least 12 of the sites have signs of surface water and sediment 

contamination. 

Based on these matrices, Baker developed a list of 5 potential OUs, which are presented in 

Table 3-2. Figure 3-2 shows the locations of these potential OUs. 
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U-nit No. 

1’ 

2 

3 

4 

Sib 
Nob). 

21 

24 

78 

1 

73 

2 Former NurmryiDay Care Center Pesticides, DI)T 

6 Storage Lob 201 end 203 DDT, F’CBs 

69 Rifle Range Chemical Dump Pesticides, DDT, PCBe 

74 Mess Hall Grease msal Area Pesticides, PCBs 

9 Firefighting Trahing Pit at Piney Green JP4, JP-6, Waste Oils 

16 Montford Point Burn Dump Waste Oils, Solid Waste 

28 Hadnot Point Burn Dump Solid Waste, Industrial Waste 

30 

36 

36 

41 

Sneads Ferry Road Fuel Tank Sludge 
Area 

POL, Solvents, Fuel Tank Sludges 

Camp Geiger Area Fuel Farm POL, Mogas 

Camp Geiger Area Dump Near Sewage 
Treatment Plant 

grkp Geiger Dump Near Former Trailer 

Waste Oils, Solvents, Industrial 
WMtA 

POL, Waste Oils, Solvents, Solid 
Waste, Industrial Waste 

a6 Tank Area AS419 - AS421 POL, Waste Oils, Solvents 

48 MCAS New River Mereuw Dump Site MerculY 

TABLE 3-2 

POTENTIAL OPERABLE UNITS BASED ON MATERIALS DISPOSED AND CONTAMINANTS DETECTED AT SITES 
- 

Name Materials Disposed 

Tramformer Storage Lot 140 Pesticides, PCBs, Transformer Oil O&G, Herbicidea 

Industrial Area Fly Aah Dump Solvents, WTP-SIT Sludge 

Hadnot Point Induetrial Area 

French Creek Llquida Diqmaal Area Waste Battery Add, POL 

Courthouse Bay Llquida Dial Area Waste Battery Add, POL. Waste Oils 

Solvents 

T 
Groundwater 

Cr, Pb, Benzene, 
Chloroform 

Benzene, VOC 
Fblu;%d&Fe, 

Cdl Cr, Pb, O&G 

Cd, Cr. Pb, O&G, 
Phenol 

VOC, Pesticides 

voc 

voc 

Aldrill 

Cr. Pb 

As, Cr (+ 6). Cr, 
Pb, Ni, VOC. 
Pesticides, O&G 

Pb, O&G 

Pb, VOC, O&G, 
TCE 

Cd, Cr. Pb, O&G, 
Phenol 

Cd,Cd+6),Cr, 
Pb, O&G, Phenol 

TCE 

Contaminants Detected 

Surface Water 

Pb 

Cr, O&G, Phenol Cr. O&G, Phenol 

cu Cd, Cr, Pb 

Peeticidee 

VOC, BHC 

BHC 

Pb _- 

voc,Aldrin, 
O&G. Phenol 

Soil 

Pesticides, 
Herbicides 

__ 

__ 

Pee&ides 

Pesticides 

Pesticides 

Pesticides 

Pesticides 

Pesticides 

-- 

As, Cd, Cr, Ni, 
Se. Zn. 
Pe&icides, O&G 

O&G 

Pb, O&G Pb, O&G 

Cr. Pb, O&G, 
Phenol 

Mercury 

Sediment- 

As, Cd, Cr, Cu, 
Pb, Ni, Zn 

_- 

1 

Crt + 61, Cr, Pb, 
2,4,6-TNT, O&G 
Phenol 

*Previously designated aa Operable Unit No. 1. 
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3.2.1 Advantages of Operable Units Based on Material Disposed and Contaminants 

Detected 

Operable units based on this method would have the following advantages: 

l Sites with potentially similar waste/contaminant characteristics could be investigated 

concurrently. 

l Sites could be remediated concurrently. 

l Sites could potentially be remediated with similar treatment technologies. 

3.2.2 Disadvantages of Operable Units Based on Material Disposed and 

Contaminants Detected 

Operable units based on this method would have the following disadvantages: 

l Sites could be located far from each other and in different drainage basins. For 

example, Site Nos. 1 and ‘73, which were used for similar disposal activities, and have 

similar contaminants, are located approximately five miles apart. 

l The determination of the OUs would be based on available information on waste and 

contaminant characteristics which may not be entirely accurate. It is possible that 

two or more sites do not exhibit similar types of environmental problems even though 

they are reported to have similar waste histories. This could defeat the purpose of 

studying these sites together in an attempt to use similar treatment methods and 

technologies. 

3.3 Individual Site Operable Units 

The third proposed method of dete rmining OUs for the 18 WFS sites is based on assigning 

each site as an individual OU. Using this method, each site would he designated as a separate 

OU, with the exception of Site Nos. 21,24 and 78, which have already been designated as OU 

No. 1, and Site Nos. 6 and 9, which are being studied together at present. 

3-7 



This proposed method of determining OUs resulted in a list of 15 potential OUs, which are 

presented in Table 3-3. Figure 3-3 shows the location of these potential OUs. 

3.3.1 Advantages of Individual Site Operable Units 

Operable units based on this method would have the following advantages: 

l Separate RODS could be issued for each site, resulting in remedial action being 

implemented at more sensitive or problematic sites on a fast-track basis. 

l It may be easier to prioritize the sites in terms of specific requirements, such as 

environmental impacts, budget constraints, etc. 

l Concurrent RLJFS activities could be conducted at multiple sites, even though they are 

considered or listed as two separate OUs. 

3.3.2 Disadvantages of Individual Site Operable Units 

Operable units based on this method would have the following disadvantage: 

l The larger number of OUs, when compared to other proposed prioritization methods, 

may result in increased engineering and program administration costs associated with 

the greater number of documents which would be required (RYFS studies, RODS, 

remedial design packages), and the amount of coordination, number of meetings, etc. 

that would be required. 

l Site Nos. 21,24, and 78 have already been grouped together and designated as OU 

No. 1. 

3.4 Watershed Based Operable Units 

The last proposed method of determining OUs for the 18 RI/FS sites is based on determining 

common watersheds. Sites on which surface water drainage discharges to the same drainage 

basin or stream would be grouped together as on OU. 

3-3 
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TABLE 3-3 

POTENTIAL INDIVIDUAL SITE OPERABLE UNITS 

Operable 
Unit No. . 

Site No. Site Description 

1* 21 Transformer Storage Lot 140 

24 Industrial Area Fly Ash Dump 

78 Hadnot Point Industrial Area 

2 6 Storage Lots 201 and 203 

9 Firefighting Training Pit at Piney Green Road 

3 1 French Creek Liquids Disposal Area 

4 2 Former Nursery/Day-care Center 

5 16 Montford Point Burn Dump (19581972) 

6 28 Hadnot Point Burn Dump 

7 30 Sneads Ferry Road - Fuel Tank Sludge Area 

8 35 Camp Geiger Area Fuel Farm 

9 36 Camp Geiger Area Dump Near Sewage Treatment Plant 

10 41 Camp Geiger Dump Near Former Trailer Park 

11 48 MCAS New River Mercury Dump Site 

12 69 Rifle Range Chemical Dump 

13 73 Courthouse Bay Liquids Disposal Area 

14 74 Mess Hall Grease Disposal Area 

15 86 Tank Area AS419 - AS421 

* Previously designated as Operable Unit No. 1 

3-9 
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Using this proposed method to d_etermine OUs, a list of nine potential OUs was developed, 

which are presented in Table 3-4. Figure 3-4 shows the locations of these potential OUs. 

3.4.1 Advantages of Watershed Based Operable Units 

Operable units based on this method would have the following advantages: 

l 

0 

3.4.2 

Sites could be investigated concurrently, since contaminant migration may impact 

common aquifers or surface waters. 

Sites with contamination a&cting the same local groundwater aquifer or stream could 

potentially be remediated together, thereby potentially minimizing costs and time. 

Disadvantages of Watershed Based Operable Units 

Operable units based on this method would have the following disadvantages: 

l Some sites within the same drainage basin may not have common waste or 

contaminant characteristics with other sites. This may make it more difficult to 

remediate the OU because multiple remediation techniques may be necessary. 

l Sites within the same drainage basin could still be located far from each other, which 

may make remediation activities more difficult to plan and implement. For example, 

Site Nos. 16 and 48, which are both located near the New River, are separated by the 

river and are more than four miles apart by road. 

‘- ._> ---.. 
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- TABLE 3-4 

POTENTIAL WATERSHED BASED OPERABLE UNITS 

Operable 
Unit No. 

Site No(s). Name Watershed 

21 Transformer Storage Lot 140 
24 Industrial Area Fly Ash Dump 
78 Hadnot Point Industrial Area 

1 French Creek Liquids Disposal Area 
28 Hadnot Point Burn Dump 

Gogdels Creek to 
French Creek to 
New River 

Gogdels Creek to 
French Creek to 
New River 

2 

6 
9 

74 

16 
48 

35 
36 

41 

86 

30 

Former Nursery/Day Care Center Overs Creek to Northeast Creek 

Storage Lots 2018~ 203 Wallace Creek 
Firefighting Training Pit at Bearhead Creek 

Piney Green Road 
Mess Hall Grease Disposal Area 

Montford Point Burn Dump New River 
MCAS New River Mercury Dump Site 

Camp Geiger Area Fuel Farm Brinson Creek 
Camp Geiger Area Dump near Tank Creek 

Sewage Treatment Plant 
Camp Geiger Dump near 

Former Trailer Park 
Tank Areas AS419 - AS421 

Sneads Ferry Road Fuel Tank French Creek 
Sludge Area 

8 69 Rifle Range Chemical Dump New River 

9 73 Courthouse Bay Liquids Disposal Area New River 

-,_ 
I- 
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4.0 SUMMARY OF SELECTED OF OPERABLE UNITS 

In accordance with Task 8 of CT0 0086, issued by LANTDIV, Baker has made a preliminary 

prioritization of the OUs for the 18 RI/E’S sites at Marine Corps Base Camp Lejeune, North 

Carolina. This prioritization was based on a review of existing information on the sites and is 

intended to fulfX1 USEPA’s requirements for remediating sites in terms of Operable Units. 

Baker accomplished this task by initially considering four options for prioritizing the sites: 

1) geography (relative locations of the sites), 2) materials disposed and contaminants detected 

at the sites, 3) separate OU for each site, and 4) sites in common drainage areas. 

After developing and reviewing the various matrices and tables developed by examining the 

four proposed prioritizing options, Baker has determined that there are significant 

disadvantages associated with each of the options which precludes any one of them as being 

the clearly superior prioritization option. However, we did note some similarities in the four 

potential prioritization methods. Most obvious is that some of the sites which are located near 

each other are also in the same drainage basin, and in one case (Site Nos. 35,36,41, and 86) 

have common waste and contaminant characteristics. In addition, this prioritization method 

confirmed that a number of the sites have unique waste characteristics, or other factors, which 

warrant individual investigation. Finally, Site Nos. 21,24, and 78 have already been designed 

as OU No. 1, and FWFS Project Plans are being developed for Site Nos. 6,9,48, and 69. 

Based on our review of these items, Baker has concluded that a more viable alternative is to 

base the OU prioritization on a set of criteria which take into account the similarities of some 

of the sites, and the unique characteristics of other sites. This method of prioritization would 

allow more flexibility in defining the OU’s based on a number of criteria, as opposed to trying 

to group sites according to one criteria. 

Therefore, the recommended OUs are based on prioritizing the sites according to the following 

criteria: 

l Sites previously designated as OUs by MNTDIV and/or USEPA. 

l Sites which are currently being considered for immediate RI/FS activities. 

l Sites which are remotely located and/or have unique site chsracteristics. 

41 
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l Sites which are located near each other and have one or more common waste or 

contaminant characteristics. 

l Sites which are located in the same watershed and/or have the same ecology. 

Table 41 presents the recommended OUs based the above criteria. The prioritization resulted 

in nine potential OUs. As additional information on the sites becomes available, the listed 

criteria for determining the OUs can be modified. The recommended OUs are shown on 

Figure 41. 



TABLE 4-1 

RECOMMENDED OPERABLE UNITS FOR 
MARINE CORPS BASE CAMP LEJEUNE, NORTH CAROLINA 

Zlperable 
Unit No. 

Site No(s). Name Primary Reasons for OU Selection 

1 21,24,78 Hadnot Point Industrial Area Previously designated as Operable Unit No. 1. 

2 6 Storage Lots 201 and 203 Sites are located near each other. 

9 Firefighting Training Pit at Piney Green Road . Sites are currently undergoing RI/FS activities 
(development of RUFS Project Plans). 

3 48 MCAS New River Mercury Dump Site Unique characteristics of the site involving the 
disposal of mercury, which is highly toxic and 
bioaccumulates. 

0 

4 69 Rifle Range Chemical Dump Unique characteristics of the site involving the 
disposal of chemical wastes generated on the base. 

2 

74 

36 

36 

41 

86 

1 

28 

30 

16 

Former Nursery/Day Care Center Similar characteristics of materials disposed 
(pesticides). 

Mess Hall Grease Disposal Area Sites are located near each other. 

Camp Geiger Area Fuel Farm Similar characteristics of materials disposed (POL, 
waste oils, solvents) and contaminants detected 

Camp Geiger Area Dump near Sewage Treatment Plant (metals, VOCs, O&G). Sites are located in the 
Brinson Creek and Tank Creek watershed. 

Camp Geiger Dump near Former Trailer Park 

Tank Area AS419 - AS421 

French Creek Liquids Disposal Area Sites are located near each other and are located in 
the French Creek watershed, Similar contaminants 

Hadnot Point Burn Dump detected (metals, O&G). 

Sneads Ferry Road Fuel Tank Sludge Area, 

Montford Point Burn Dump Isolated site which requires additional site 
investigation. 

9 I 73 I Courthouse Bay Liquids Disposal Area I Isolated site. 
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2/ 14f 89 
PAGE 1 

INVENTORY OF STOW1 DRAIN BYPASSES, OIL WATER SEPARXTORS S 
GRIT CHAMBERS 

LOCATIOM STRUCTURE NOM QUA 

AS-1 14 

AS-119 
AS-121/A%-125-J 

AS-143 
AS-143 
AS- 143 
AS-4158 
AS-4158 
AS-4159 
AS-4135 
HORE? 

NO :: 

NO # 

NO i:! 

NO ii 

NO is 

NO # 

NO 8 

NO t 

NO ii 

NO # 

NO # 

NO # 

NO # 

NO t 

NO t 

NO ii 

CD 

8 
1 

8 
1 
1 

8 
1 

iI 
! 1 

b 

2/14/89 
..--. . . _ . . _ _ . _. _. _____- - .- . -. - . - - - __._. r. .-. -- 

INVENTORY OF STORM DRAIN BYPASSES, OIL WATER SEPARATORS d 
GRIT CHAMBERS 

.- 

COM?dENTS 

OLD TYPE 
OLD TYPE $&9OVED 

OLD TYPE 
WASH RACK 
SPEC SERV/WASH RACK 
SPEC SERV/WASH RACK 
SPEC SERVjWASH RACK 
NEW BLDG/BY FUEL FAR 
NEW BLDr;/BY FUEL FAR 
REFUELER AREA 

OLD TYPE 
OLD TYPE 

LOCATION STRUCTURE NOM QUA COMMENTS 

AS-4135 NO ii ows 
AS-4108 NO # 
AS-4108 NO # B ws 1 

,tJS-4108 NO # .--- S D B 

'-6105 NO # am 0 
‘k.< NO if SDB. - 1’ 

NO # 653 1 

PAGE 2 
.- 



LOCATION STRUCTURE QUA COMMENTS 

AS-504/SAS-558 
AS-3504 
AS-3504 
AS-3504 
AS-509 
AS-3so4 

ENTER COilMAND > 

2/14/89 

LOCATION 

NH-118 
NH-118 
NH-118 

SWST 

. ..- _ - .- ._ . -. - --..__ _.. -.-- -. _ ._ - 

PAGE 1 

INVENTORY OF STORM DRAIN BYPASSES, OIL WATER SEPARATORS & 
GRIT‘CHAMBERS - 

STRUCTURE --- - _. 

NO # 
NO # 
NO d 

ENTER COMMAND > 

. 

NOM -  _ _ _. _ _ 

-- QUA COMMENTS --- - ---- - -_ 

a -~ Q / 
1 
1 

=== _- 

3 



LOCATION STRUCTURE NOEL QUA COMMEXTS 

GOLF C-19 16 
GOLF C-1915 

S-657 
S-658 

6 ‘J 

c!?5 
ws 

ENTER 'COXIAND > 

Z/14/89 PAGE 1 

- .- 
LOCATION 

A-2 
A-2 
A-2 ._ . . 
A-a 
A-8 
A-11 E 9 
A-11 & 9 
A-47 

__ A-47 
A-47/A-42 - 
A-47 
A-3 
A-47 

INVENTORY OF STORM DRAIN BYPASSES, OIL WATER SEPARATORS & 
GRIT CHAMBERS 

STRUCTURE NOil QUA ?OMiiiNTi - ,,---y 

NO # 

NO # 

Ijo 1 

NO # 

NO # 

NO # 

NO 11 

NO # 

NO t __ 

NO # 
NO # 
NO t 
NO # SWST 

1 -. .._-. -_ . 

6 
l-i/O// l-A-42 - 
FRONT END LOADER d 

2 
1 

==z 

27 

ENTER COMMAND > 



INVENTORY OF STORM DRAIN BYPASSES, OIL WATER 
GRIT CHAMBERS 

SEPARATORS 6 
, ’ I 

-3 

LOCATION . STRUCTURE NOM QUA COMMENTS 

FRONT END LOAD / 
7 

FC-100 (ON LEFT SIDE) 
"L FC-100 (ON LEFT SIDE) 

t c/ FC-100 (ON LEFT SIDE) 
- c/d. FX~lQO (ON-RIGHT SIDE) 

c/ FC-100 (ON RIGHT SIDE) 
3 .___ __ +F~T;;;.- (WRIGHT SIDE) 

- -.- J _. W-.?W..(.L. WE)--. 

0 -..._ 
t/ FC-200 (R SIDE OF BLDG) 
.u...FC-200 (R SIDEOF BLDG) 
,/ FC-200 (R SIDE OF BLDG) 

a .- 
d FC-241-- .~_ - 

.,FC-241 

0 
1 

SFC-104 
SFC-104 
SFC-104 
SFC-110, 
SFC-108 
NO # 
SFC-123 
SFC-121 
NO Ir' 
SFC-219-. 
SFC-220 
SFC-215. 
NO I 
SFC-244 
SFC-242 
NO # 
NO# 

iJo+ 

SDB 

SDB 

_-_- _.._ c7 ~W251-- . .._- ___.._ 

s __._ 
/ FC-251 

MORE? .. _.. 
,/ Cc-z.i~ 

4 - 

..-- 

? _ .__. 

.g 

? 

9 

.s 
i 

.& 

2/13/89 PAGE 2 

INVENTORY OF STORM DRAIN BYPASSES, OIL WATER SEPARATORS & - - 
GRIT CHAMBERS 

-- 

LOCATION STRUCTURE NOM QUA COMME?!TS 

tiFC-270 
JFC-270 
/FC-40 
v FC-40 
,/FC-739 
J FC-739 

All2 P 

NO # 

NO t 

NO # 

SFC-268 
NO # 
NO/r' 
NOj: VISIBLE 
SFC-43 
S-808 
NO P SDB 

c-739 (BEHIND BLDG 816) SGP-29 
C-739 (BEHIND BLDG 816) SGP-27 1 

t,y-73y (BEHIND BLDG 816) SGP-30 1 , - - - - - . . _ ._ *I 

SKI!4 Irt’ 



ZIOM QUA COMMENTS 

HP- ; ‘X0 

HP- 100 

HP-904 (BEHIND 913) 

~~-904 !BE~-IIND 913) 

HP-904 (BEHIND 913) 

HP-~ 104 (BEHIND 1114) 

BP-~ 104 (BEHIND 1114) 

HP-1104 (BEHIND 1114) 

HP-~ 104 (BEHIND 1105) 

HP-1104 (BEHIND 1105) 

~~-1104 (BEHIND 1105) 

HP-1106 (BEHIND 1107) 

~~-1106 (BEHIND 1107) 

HP-1106 (BEHIND 1107) 

HP-1203 (BEHIND 1204) 

HP-i203 (BEHIND 1204) 

HP-1203 (BEHIND 1204) 

HP- 1205 (BEHIND 1206) 

MORE ? 

SHP-103 

NO ;; 

S-946 

MO # 

S-948 

s-1139 

NO 4 

S-1132 

S-1126 

NO # 

S-l 133 

S-l 125 

NO Q 

S-1128 

S-1216 

NO # 

S-1218 

s-1221 

SDB 

c%?iy 

SDB 

SDB 

SDB 

2/13/89 ” 

INVENTORY OF STORM DRAIN BYPASSES, OIL WATER SEPARATORS & 

GRIT CHAMBERS 

LOCATION STRUCTURE rJPM 

HP-l,205 (BEHIND 1206) 

HP-1205 (BEHIND 1206) 

w-1309 (BEHIND 1310) 

_ HP-1309 (BEHIND .131?.) 

HP-1322 

HF-i405 <BEsliivTj i4% j 
HP-1405 (BEHIND 1406) 

HP-1405 (BEHIND 1406) 

HP-1407 (BEHIND 1408) 

HP-1407 (BEHIND J408) 

HP-1407 (BEHIND 1408) 

HP-1450 

HP- 1450 

HP-1450 (BEHIND 1425) 

HP-1450 (BEHIND 1425) 

HP-1502 

HP- 1502 

HP-1502 

NO # 

S-1217 

s-13 13 

NO # -- 
S-1322 

S-1422 

NO I 

S-1426, 

S-1421 

NO # 

S-1424 

NO # 

NO # 

NO il 

NO # 

s-1510 

tJ0 % 

s-151 1 

HOLE) 

END LOADER 

TYPE) 

PAGE 2 

COMMENTS _.. _ ._~ - -.- QUA 

1 

b 
1 

& 
1 

& 

b 

1 FOR DRAIN IN BLDG 



HP-1505 (BEHIND 1506) 
HP-15dj (3E'rlIND 1506) 
ZP-1505 (BEHIND 1506) 
:1P-1601 (BEHIND 1607) 
~~-1601 !BEllIND 1607) 
~~-1601 (BEHIND 1607) 
II?-1604 (3EHIND 1605) 
HP-1604 (3EHIND 1605) 
:I~-1604 (BEHIND 1605) 
HP-1703 (BEHIND 1704) 
HP-1703 (BEHIND 1709) 
HP-1703 (BEHIND 1709) 
HP-1711 
HP-1711 
HP-1711 
HP-1755 
HP-1755 
HP-1755 
MORE? 

2/13/89 

LOCATION 

HP-1750 
HP-1750 
HP-1750 
HP-1775 
HP-1775 
HP-1780 
HP-1780 
HP-1780 
HP-1780 
HP-1880 
HP-1880 
HP-1880 
HP-1817 
HP-1817 
HP-1841 
HP-1854 
HP-1854 
HP-1854 
MORE? 

S-1521 
NO c 
S-1520 
S-1608 
NO !I 
S-1622 
S-1618 
x0 d 
S-1619 
s-1754 
NO d 
s-1753 
s-1740 
NO il 
s-1745 
s-1759 
NO i: 
S-1768 

SDB 

SDB 

SDS 

SDB 
pE--- 

..- - . _ 

INVENTORY OF STORM DRAIN BYPASSES, OIL WATER SEPARATORS & 
GRIT CHAMBERS 

STRUCTURE NOM - QUA COMMENTS 

NO # 
NO # 
S-1723 
S-1763 
S-1763 
S-1782 
NO i/ 
S-1783 
NO ii ' 
S-1857 
S-1857 
S-1859 
NO # 
NO # 
S-1843 
S-1877 
S-1874 
NO # 

SDB 1 

(b 
1 
1 
1 

PAGE 4 

/b 

- _. _. 

1 h -~- --- .._ -- - 

1 
1 

OLD TYPE 

OLD TYPE 
1 
1 

8 FRONT END LOADER J 
BACK OF BLDG 
FPnMT cN.Tn T n*nrn 



LI”“‘ILl” 

HP-1854 
HP-1750 
HP-913 
HP-1804 

/-j( l$t-9 

M/p 1333 
ENTER COMMAND > 
INVALID COMMAND 

S'I'KLJCTLJRE NOM 

SWST 
SWST 
SWST 

QUA COMMENTS 

1 FRONT OF BLDG 
1-L 
1 
1 

--- -l-- 
96 

ENTER COMMAND > 

f 



SPT 32 
SPT-32 

ENTER CONHAIID > 

SPT-34 
NO iI 

G (!25 0 LJ s ’ 

6 

_. I .- __._._ _. _ _ _ ._ 



2Jl;lH 3/1ola9 

WASTE OIL TANK LOCATIONS - MCB CLNC 

LOCATION STRUCTURE CAPACITY QTY AB/BELOW fl/OF/GAL 
========================= ==============z ======s=== ============ ------ ========== ======_----- 

, 'CAMP GEIGER TC 773 500 i ABOVE 

/ 

/ CAMP GEIGER TC 774 550 I BELOW 

TC a6 

. /CAMP GEIGER TC 942 

fCAMP JOHNSON M 119/sM 93 

/I. J yk, . ,,& f-7 lOI 

CAMP JOHNSON M 171 

CAMP JOHNSON M 202 

CAMP JOHNSON M 3261327 

AMP JOHNSON M 90 

/,%0uRT House BAY A 10 

MORE? 

550 I BELOW 

5w 
1000 ( ? ,c' 

274 

274 

550 I $,-A 

550 
b'.f 

, 

/ #,-... 

1 BELOW 

1 ABOVE 

1 ABOVE 

1 BELOW 1 

1 BELOW 

0 

72 

/ 

PAGE 

COMMENTS 
====================_===_===EP 

6TH MARINES MOTOR T 
TANK HAS GROUND CONTAMINATION 
TANK IS NOT BURMED 

2ND BATTALION 6TH MARINES 
POC= GYSGT WALLACE 
EXT olaa/o434 #a 

OLD SSS SCHOOL SEE INSP RPT 
#0 14 UST MOTbR TO TO CAMP J 
LEVEL INDICATOR DOES NOT WORK 
NO SPILL SIGN 
TANK NEED PUMPING 
SPECIAL SERVICES 
#a 14 UST TANK NOT USED 
BLDG USE TO BE MOTOR POOL 
LEVEL INDICATOR DEFECTIVE 

MAINT SEC.MOTOR T COMPANY 
SCHOOLS COMPANY 
POC SGT MOORE EXT 0710 
HW ACCUH SITE 
CONCRETE PAD WITH BERM 
S4 MAINT OLD SERV STA 
UST-NEEDS SAMPLING 
I8 14 UST 

MCSSS MOTOR SCH COMPANY 
BESIDE M 256 

#0 14 UST/TANK IS 
LOCATED INSIDE FENCE 
TANK NEEDS TO BE AB 
OLD-KEROSENE TANK 
MOTOR T SCH COMPANY 
#8 14 USTjMAINT SHOP 
SCHOOLS BN/NEEDS LARGER 
TANK/POC SSGT HARRIS 
EXT 0813 -. 

AMTRAC SA-26 OIL RACK 
18 14 UST~LEVEL INDICATOR 
BROKE/NEEDS SAMPLING/WORK 
ORDER TO REMOVE CONTAMINED 



2Jl;lH 3/10/89 PAGI 

WASTE OIL TANK LOCATIONS - MCB CLNC 

LOCATION STRUCTURE CAPACITY QTY iB/BELO" IIOFIGAL COMMENTS 
==m====================== ============III ==e=-----= ----- ============ _-___-=xX= ===3======== ------ ===== ---- ==========----I=====~=-== 

/’ COURT HOUSE BAY A2 

/,’ 

' COURT HOUSE BAY A 47 

' COURT HOUSE BAY BB 293 

COURT HOUSE BAY RB 51 

COURT HOUSE BAY BB 71 

4 FRENCH -CREEK FC 100 

FRENCH CREEK FC 120 

FRENCH CREEK FC 128 DRUM 

FRENCH CREEK FC 200 

fc 77' 

FRENCH CREEK FC 241 

MORE? 

600 

274 

550 

1000 

600 

600 

500 

600.-s 

600 

. 

SOIL 
,, :. 1 BELOW ,, P MOTOR POOL/TANK BEHIND 

A 13 STORAGE SHED/#!3 14 UST 

1 BELOW 0: AMTRAC BY LUBE RACK 

,;' 
, t8 14 UST 

1 BELOW 

^_ 
,..- /.A' 

2 BELOW 

210 5-55 GAL/l US'T/NOT IN USE 

,/ #B 14 UST/WASTE LEVEL UNK 

,,' CAN'T OPEN TANK/WORK ORDER 
-NEW CAMP SWEATIWATER PURI AREA 

5 (55) GAL DRUMS 
ENGINEERING MAINT SHOP 
HMDO GYSGT LONG/EXT 723317528 
#0 14 USTj2 UST NEED TO BE AB 
WITH CONCRETE PAD 

'/ 
-. _-. 

1 BELOW . -I 
.__--. _ _ ~_ _ ___ _ _ ._.__ ~. _ 

BEHIND AUTO HOBBY SHOP 
#B 14 UST/TANKmNEED REHOVAL 

‘.-/ 
REPLACED WITH SMALL AB TANK 

J' 
. ..2mBELOW - - . ._ SF.~~OL..LUBE-RACKC#SSG.-26 

#8 14 USTf TANKS LOCATED 

. I 
AT HW SITE/NEED P C E 

,' NEEDS ESTIMATE FOR 
GRAVEL 

lh, #B 14 USi/TANK IS BEHIND 
r_+-- .l B_ELOW -- --- ,.I- SIGN POSTED,EXT 3105 SHOP/. LSB.-ZND-FSSGCNO SPILL - 

-. 
r 

5 DRUM , 0 NO SIGN POSTED 
I BTH ENG BULK FUEL OPER 

2ND FSSGjLOCATED BY HW 
SITE 

. _ 

J 2 BELOW 2500 BESIDE WASH RACK SFC-204 
SFC-205fBTH ENGR SPT BN/ZND 
FSSG/LEVEL IDICATOR BROKEN 

/' - 

#B 14 UST/Z UST REPLACED-WITH 
' / 1000 GAL/OR/I PRIMARY TANK 

1 ABOVE 1100 2ND RADIO BN MOTOR T 
- 2ND FSSRjTANK LOCATED AT HW 

SITE/CONTAMINATED SOIL NEEDS 



2Jl;lH 3110189 PAGE 

WASTE OIL TANK LOCATIONS - MCB CLNC 

LOCATION STRUCTURE CAPACITY QTY AB/BELOW -.'- #/OF/GAL COMMENTS 
____----------------____= ======_=====_== _-====__== ======s===== ========== =======_==== ===================_______ ------=-_= 

REMOVAL/WORK ORDER 

2ND ANGLICO/ZND FGRCE _. 
RECONfZND FSSG/DRUM LOCATED 
HW SITE/#8 14 UST 

FRENCH CREEK FC 251 600 1 BELOW 

\ 3,O H6S BN MOTOR T/ZND FSSG 
TANK STORED AT HW SITE 

FRENCH CREEK FC 255 1 ABOVE 

BEHIND 2ND MED BN GARAGE 
18 14 UST/Z UNITS SHARE TANK 
2ND SUPPLY BN MT 6 2ND HED BN 
MOTOR T 

2 0 LOC FC 270/lN FRONT OF BLDG 
t8 14 UST 

FRENCH CREEK 

FRENCH CREEK 

FRENCH CREEK 

FC 263 

GP- 739 

600 I 1 BELOW 

2 BELOW 

1 BELOW 

8TH ENGR SPT BN/ZND FSSG 
-ifs i4 UST/LEVEL INDICATOR 

1' BROKEN/HMDO SGT RAYSEY 
EXT 1450 
BRIDGE COMPANY 2ND FSSG - 

AT HW ACC SITE 
HHDO SGT THORNELL EXT 3616 

AT FUEL ISLAND 
8TH MARINES/ZND MARDIV HOTOR T 
HMDO CAPT ADAMS E'Xi 3404/3460 

, GUN -POINT 

GUN POINT 

HADNOT POINT 

-. 

HADNOT POINT 

1 BELOW 

_.- 

HP 100 

/.JP u-0 

HP 1106/1107 

550 I/ 

r -1 
Ifi 

/ ,--- 

550 / ,: c SPECIAL SVCS/#8 14 UST 
TANK BY WASH RACK 
HMDO MR SCHMITT EXT 5519 

RSU MOTOR TRANSP SECTION 
RSU IS A RESERVE UNIT ONLY 

1 BELOW 

HADNOT POINT 

MORE? 

HP 1111 



2Jl;lH 3110189 PAGE 

WASTE OIL TANK LOCATIONS - MCB CLNC 

LOCATION STRUCTURE CAPACITY OTY AB/BELOW #/OF/GAL COMMENTS 
========================= ==x============ ========== zz=======3=== ======z=== ===========sx =_=========-================== 

HADNOT POINT HP 1114 274 1 ABOVE 

HADNOT POINT HP 1205/1206 550 1 BELOW 

HADNOT POINT HP 1300 55 c 2 DRUMS 

HADNOT POINT 600 1 BELOW 

HADNOT POINT HP 1405/1406 600 7 1 BELOW 

-~ -_- 

' HADNOT POINT HP 1450 2741500 & .i 2 : 3 BELOW 
c 

HADNOT POINT HP 1502 600 

HADNOT POINT 

HADNOT POINT HP 1601 

HADNOT POINT 
MORE? 

HP 1506 

HP 1604/1605 

550 

1000 

550 

I 1;; 

1 BELOW 

;- i 
I BELOW _ _. - 

1 BELOW 

-, 
1 BELOW 

HERE DURING SUMMER MONTHS 
DRUM LOCATED BY LUBE RACK 
HP llOO/DIV REPRO 

0 RDS 6 GDS S-1130 
POC MR SWAIN EXT 2636 

2ND MARINES MOTOR T/2ND 
HARDIvILOCATED BY WASH RACK 
#8 14 UST/EXT 3400 

INDICATOR BROKEN 
IS VACANT/NO SPILL __--.. 

SIGN POSTED 
(2)-274 & (1) 500 
TANKS LOCATED ACROSS FROM 
FUEL PUMPS/5TH BN 1OTH MARINES 
2ND MARDIVI#a 14 UST 

00 BASE MTIELM STREET 
t8 14 UST/POC MR. CARTER 
EXT 5375 

0 TANK LOCATED BY WASH RACK 
s 15bti13RD BN 2ND MARINES/2ND 
HARDIV/#8 14 UST 
POC SGT ROTHERMAL EXT 1052 

245 ” 

t 

i 
TANK LOCATED BY WASH RACK 

I' 



2Jl;lH 3/10/89 

WASTE OIL TANK LOCATIONS - MCB CLNC 

LOCATION STRUCTURE CAi'AdiT? - QTY AB/BtLGii #/OF/GAL 
========================= ===========zcz,== ========== =======z==== =====--- ---*= ~I~~===----_ ----- 

HADNOT POINT HP 1709 

I$+?&” 

HADNOT POINT HP 1775 1000 

'HADNOT POINT HP 1780 600 

HADNOT POINT- X.1817 27-s 

.~ 

HADNOT POINT 

fJM?....I" PO.: r 

HADNOT PDINT 

HP 1826 

w  riYs 

HP 1841 

274 

550/150 

1000/550 

. 

HADNOT POINT HP 1854 

MO 

f” -Me- i- / 
1 ABOVE 790 

?- ,/'3 BELOW 

Id' 4 BELOW 

1 ABOVE 13>6 

/' 1 /p-v' 

-1 

2 BELOW ij 0 

r 
I J2 BELOW 38‘0 9 

PAGE 5 

COMMENTS 

S 1618/8TH COH BNfA CO RADIO 
2ND FSSG/#8 14 UST/EXT 1764 
THIS UNIT DOES NOT HAVE OR 
GENERATE WASTE OIL 
1OTH MARINES REGIMENTAL 
ENGRfZND MARDIV/TANK LOCATED 
BY WASH RACK/S 1154 
EXT 2921 

BY LUBE RACK S-177213 
HAINT PLT/2ND LAV BN/2ND 
MARDIV/#S 14 USTI NO SPILL 
SIGN POSTED 

2ND LAV BN MOTOR T 
2ND MARDIVJLOCATED BY 
LUBE RACK S 1758 
#8 14 UST 

1OTH MARINES DIRECT 
SFT--GUN PARKc2ND.MAR DIV _ 
t8 14 UST/TANKS LOCATED IN 
OF BLDG 

LOCATED IN PARKING LOT 
OF MOTOR POOL/TRUCK CO HQ 
BN..2ND MpRDIV/~#8 14 UST 

TANK IS EMPTY 
BLDG llNOCCUPIED/LOCATED 
BY ELECTRICAL DISTRIB. BLDG 
HP 1816/NQ~ BUNGS; DIKES; 
SPILL SIGN 
TANK IS BEING REMOVED 
UNIT BEING RELOCATED 
2ND SURVEILLANCE RECON 
INTELL MOTOR T II MEF 
POC MSGT SCOTT EXT 2679 
LOCATED BY WASH RACK 
MOTOR T ORD 4TH BN 1OTH 
MARINES/#8 14 UST/TANKS 
LOCATED IN HW SITE 
(1) 550/ (1) 150 
(1) lOOO/ (1) 550 
88 14 UST/lOOO ON TANK SIDE 
550 ON MOTOR T SIDE 
POC SGT ONOFRIO EXT 3417 



2Jl;lH 3/10/09 PAGE 6 

WASTE OIL TANK LOCATIONS - HCB CLNC I 

LOCATION STRUCTURE CAFACTTY -.- QTY ABfBELOW f/OF/GAL 
========================_ x============rS =~~zl=z.~5=~ a=========== z========= ==,=====_____ ----- 

COMMENTS 
======--------======I=========== __-- -_-- 

HADNQT POINT HP 1860 600 

HADNOT POINT HP 1880 600 

_ 
HADNOT POINT HP 738 274 

HADNOT POINT 

HADNOT POINT HP 902 600 

HADNOT POINT -4dm- ,Ff 

-.* -_ .- 

HADNOT POINT HW- 

HADNOT POINT 

MIDWAY PARK 

NEW.HOSPITAL 

MORE? 

BLDG 45 

NH 118 

600 

274 

i 
1 BELOW \?500 

I ABOVE 

I 

1 ABOVE 

1 BELOW 

1 BELOW 

HQBN MOTOR T COMM CO 
2ND MARDIV/#8 14 UST 

LOCATED BY ELECTRICAL 
TRANSFORMER AND BATTERY 
SHOP/ZND COMBAT ENGR BN 
2ND MARDIV/#8 14 UST 

HEAVY EQ LOT 
POC BOB HUFFHAN EXT 5909 

BEHIND BLDG 901.RR TRACKS 
ORDANCE MAINT CO/ZND MAINT BN 
2ND FSSGfEXT 1484 

ENGR NAINT CO/ZND MAINT 
BN/2ND FSSG - ---.--- - 

TWO WASTE OIL TANKS IN HW 
STORAGE AREA/LOCATION OF TANK 
IS -SW CORNER-OF ORF./QFER- 
READINESS FLOAT/ZND MAINT BN 
2ND FSSG/EXT 1356 
TEHP STORAGE AREA FOR 
2ND FSSG GROUPS/PRESENTLY 
MUSS-24/POC 2ND FSSG/G-4 
FAG IS USED FOR DEPLOYABLE 
UNITS 
8TH MOTOR T BN BRAVO CO 
2ND FSSG FMF LANT MOTOR POOL 
( DRAGON WAGONS) 
POC SGT LIGHTFOOT EXT 1485 
1898/DRUHS IN-HW ACCUH AREA 
LUBE RACK S-937 
A8 14 UST 

FACILITIES NGMT NAV HOS 
LOCATED IN PARKING LOT BY 
WASTE OIL SHED/#8 14 UST 
GND CONTAMINATION NEEDS WORK 



251,lH 31 IO/B9 PAGE 

WASTE OIL TANK LOCATIONS - MCB CLNC 
\ 

LOCATION - STRUCTURE CAPACITY QTY AB/BELOW #/OF/GAL COMMENTS 
__-==_l=l================ _========z-z==_ ___-____-- ---__-_--_== -zl--===-- ==--======== =================__I==-------- -------_ 

OLD HOSPITAL 
ORDER/POC MR POTTER EXT 4392 

H 36 DRUM 1 DRUM 56 6TH MEB MOTOR T 
HUD0 SSGT WYNNfEXT 8377 

ONSLOW BEACH BA 130 600 

RIFLE RANGE 

-. 
HADNOT POINT 

RR 13 

HP 1409 

HADNOT POINT -HP 1804 

HADNOT POINT HP 1815 

ENTER COMMAND > 

600 LA--' 

274 J 

600 -- & 

274 7 1 ABOVE 

‘\ 

i 

\ 
BELOW 

i' 

2ND RECON BN MOTOR T 
UNIT HAS 2 TANKS BOTH 600 GAL 
18 14 UST/ LEVEL INDICATOR 

1 BELOW 
;\ 

BROKE/l TANK BY SBA-131 WASH 
RACK/l TANK BY BA 130 
#8 14 UST/TANK FS LOCATED BY 
RACK/BEHIND MOTOR POOL RR 13 

1 ABOVE 0 RANGE CONTROL MCB NAVY BOAT 

\\ CREW/POC PO1 DAIL 
\ TANK BY WASH RACK 

6 BELOW -PACFLITY BEHIND-UTILITIES 
BLDG 1804/2ND COMBAT ENGR EN 
S-1856 LUBE RACKS/#8 14 UST 
LEVEL INDICATORS BROKE/NO 
SPILL SIGNS 
LOCATED BY GAS PUMPS 
BLDG-C-AREA VACANT ' 
OWNER UNKNOWN/TANK NEEDS 
SAMPLING/CONTENTS UNK 
NO SPILL SIGN/DIKE 
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TABLE 2-5. Oil/Water Separators (182 total) 

system 

10. No. 

1002-0/u-1 

1002-o/u-2 

1053-o/u 

Facility 

&jg 

Fuel Farm 

Fuel Farm AC/S Logistics 

Car Uaah MUR 

1105-0/u 

1107-0/u 

1205/s-1217-o/u 

1310-o/u 

1323-O/U 

1408/S-1424-O/U 

!502-O/U-l 

1505/S-1508-O/U 

1601-O/Y 

Maintenance and Uarehouae 

Auto Hobby Shop 

Maintenance and Uerehouse 

Base Maintenance Motor Transport 

Motor Transport 

Uotor Transport 

HQ Battery 10th Marines 

Lube Rack 

Grease Rack 

Maintenance Shop 

Motor Transport Shop 

Auto Shop 

Maintenance Facility 

Maintenance Shop 

Msintenence Shop 1607/S-1622-O/U 
? 

I 7 1612-w PCX 

Operator 

Organization 

AC/S Logistics 

Bese Utilities 

MUR 

Base Utilities 

Base Maintenance 

CG 2nd Marine Division 

2nd SRIG 

2nd Marine Division 

MUR 

Base Hotor Transport 

2nd FAG 

Base Motor Trenaport 

2nd Marine Division 

AC/S Logistics 

2nd SRIG 

2nd FSSG 

MUR 

Drawing 

Numbers 

4052510 

4052510 

Unavailable 

Unavailable 

4052526 

Unavailable 

Unavailable 

4020698, 4052525 

4052523 

Unavailable 

4052523 

4020699 

4050101 

Unavailable 

4052524 

4126671 

4052521 

4052524 

11432. 11453 



l?gLE 2-5. 01I/Watar Separators (continued) 
_, I*’ 

7 j 1775-O/U 

2 L 1780-O/U-l 

2 7 1780-O/U-2 

w 

z 178D-o/u-3 
ty <‘ !.. 

CF !?DUS- 1856-O/U 

$0 ~~D8/S-l859-O/h’ 
_I 

3 r ~tJl7/S-1821-O~Y 

3-l 1829-O/Y 

3 3 1854-O/U 

3q 1!74-o/u 

-j 5 1880-o/u 

Facility 

&?!!a 

CentraL Heating PLant 

Central Heating Plant 

Commication Usrehouse 

Flotor Pool 

Remote PiLoted Vehicles 

Maintenance Shop, 10th Regiment Her 

Motor 1 Flaintenance Facility 

Wotor T Maintenance facility 

Motor T Maintenance Facility 

Luba Rack 

Uash Rack 

Uash Rack 

HO 6th Marina Regiment Maintenance 

Tank & Auto Maintenance 

Tank L Auto Maintenance 

Radio Commmications 

Golf Maintenance Facility 

Officers Club 

Operator 

Orqaniration 

Base Utilities 

Base Utilities 

2nd Marine Division 

2nd Marine Division 

2nd FIEF 

2nd Marine Division 

2nd Marine Division 

2nd Marine Division 

2nd Marine Division 

2nd Marine Division 

2nd Marine Division 

2nd FSSG 

2nd Marine Division 

2nd Marine Division 

2nd Marine Division 

2nd Marine Division 

Special Services 

Base Maintenance 

Droning 

Nunbers 

13372 

13372 

Unavailable 

Unavailable 

Unavailable 

4035358 

1339344, 1339313, 4052519 

1339344, 1339313, 4052519 

4052519 

Unavailable 

Unavailable 

4020699 

Unavailable 

4061887, 4061940 

4061887, 4061940 

Unavailable 

4052503 

4052505. 4133273, 4133253, 

4052504, 4133274, 4133254 



TABLE 2-5. Oil/Ueter Separators (continued) 

system FsclLity Operator 

JD. No. m Organization 

38 wf:@-- Equipsent Maintenance Shop Base Utilities 

* ~jpnent:~~:$b~; .Z. = Base Utilities 

~~~ ~~~ 
Drawing 

Nunbers 

4052498 ' rzenlbcd 

4052490 

Lt. Armored Vehicle Shop 2nd Marine Division Unaveilab\e 

Grease Rack 2nd FSSG 4052515, 4052640 

Uash Rack 2nd FSSG 4052512, 4052640 

Uesh Rack Base Uaintenance 4052536 

Fuel Farm AC/S Logistics 4190864 

Grease Rack 2nd Marine Division 4052564 

Maintenance Shop 2nd Marine Division 4090890, 4098889 

Maintenance Shop 2nd Uarine Division 4098890, 4098089 

Haintenence Shop 2nd Marine Division 4098890, 4098889 

~aintenence Shop 2nd Marine Division 4098890, 4098889 

Maintenance Shop 2nd Marine Division 4098890, 4098889 

fort Shop 

Uarehouae 

Auto Shop 

Boiler Plant 

Boiler Plant 

2nd Marine Division 

Marine Corps Ease 

Special Services 

Base Utilities 

Base Utilities 

4210695 

4089008-cl, 4089008~C2 

Unavailable 

13373, 4052570, 4100679, 

4133252, 4203634 

13373, 4052570, 4100679, 

4133252, 4203634 



TABLE 2-5. Oil/Ueter Separators (continued) 

System 

Lo. No. 

S$ CG-j-O/U 

5, FC-101-O/U 

s'g FC-102-o/u 

j-9 FC-120-O/U 

loo FC-200-O/U 

" FC-219-O/U 

6 7s K-230-O/U 

(.. 3 FC-241-O/U 

b-b 

ti FC-251-O/U 
bY 

(,( FC-253-O/U 

bG FC-255-O/u 

(,, FC-263-O/U 

6 $ CC-270-O/U 

G( FC-200-O/U 

70 FC-281-O/U 

7, fC-40-O/U 

7L.fC-45-O/U 

Facility 

Name 

Operator 

Organization 

Drawing 

Nudxrs 

EN. SPDRN. HP. MCAS Unavailable 

Combat Vehicle Uaintenance 2nd FSSG 4052551 

Uash Rack 2nd FSSG 4052551 

Auto Shop 2nd FSSC Unavailable 

Lube Rack 2nd FSSG 4126684 

Maintenance Shop 2nd FSSG 4138889 

Maintenance Shop 2nd FSSG 

Maintenance Shop 2nd FSSG 

4148867, 4148872 

4046096 

Maintenance Shop 2nd FSSG 4020958 

Canwnications Platoon 2nd FSSG Unavailable 

Maintenance Shop 2nd FSSG Unavailable 

Maintenance Shop 2nd FSSG Unavailable 

Maintenance Shop 2nd FSSG 4138889 

Maintenance Shop 2nd FSSG Unavailable 

Auto Shop Unavailable 4155687 

Maintenance Facility 2nd FSSG Unavailable 

tlaintenance Shop 21-d FSSG Unavailable 

Fuel Farm Base Utilities Unavailable 

Base Utilities 4052553, 4207006 
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iABLE 2-5. Oil/Uater Separators (continued) 

system 

Ip. No. 

7.5 GP-19-o/u 

76 HP-100-O/U 

77 HP-250-O/U-l 

7-d HP-250-O/U-2 

Facility 

m 

Maintenance Shop 

Co&at Vehicle Maintenance 

Comunication/Hotor Transportation 

Comunication/Moto~ Transportation 

74 LCH-4015-O/Y 

/go n-101-0/u-1 
I 

J 
a 

%I n-101-0/u-2 
---- 

55 2 M~2~Dz-O,U 

Service Station 

Applied Jnstruction Bui 'Iding 

operator 

Organization 

2nd FSSC 

2nd Marine Division 

Unavailable 

Unavailable 

JWR 

MCSSS 

Applied Instruction Bui Lding ncsss 

Boiler Room Base Utilities 

Boiler Plant Base Utilities 

Boiler Plant 

fawrIk$:g& t Hospital Maintenance 

Pesticide Uash Rack 

Boiler House 

4 D SA-22-o/u 
* 1 

Fueling Pad 

Uash Apron 

Drawing 

Nunbers 

Unavailable 

4076549, 4076548, 4076546 

4156930 

4156930 

4052500 

734 -z- 
-f--L 

Unavailable 

Base Utilities 

4052489, 4097051, 4097054, 

1088092, 1088094, 4707006, 

14239, 4024804 

4052489, 4097051, 4097054, 

1088092, 1088094, 4707006, 

14239, 4024804 

Navy Hospital 4043494, 4089206 

Base Maintenance 4080576, 4080579 

Rifle Range Detachment Unavailable 

Base Utilities 

Base Utilities 

4024804, 4052557, 4133251 r/lL"Z 

13375, 4024804, 4052557 m % -z 

2nd Marine Division Unavailable 

2nd Marine Division Unsvallable 



TABLE 2-5. Oil/Uater Separators (continued) 

system Facility Operator 

JO. No, m Organization 

Drawing 

Nunbers 

qz WA-131-O/U Auto Shop 2nd Reconnaissance Battalion 4052626 

4 3 $m-169-O/W Instruction Building 
I 

Marine Corps Engineering School 4020699 

9 q ye-41p-o/w Car Wash 

Wash Rack-Drm Storage 

Unavailable 

Motor Transport 

Unavailable 

Unavailable 

76, sn-?2-o/u 
3 . 

Uash Rack Motor Transport Unavailable 

y ~Q~&~~fPEu..- A-. Special Services - ” UnavaiLable 

y$74qw~OlW&w Lube Rack/Uash Apron 2nd Marine Division 4052556 - f3z.‘2 

Motor 1 Uash Apron 

Motor 1 Lubs Rack 

Iti**\ fj:! &F($[s?J .,‘C,.,.t. 

2nd Marine Division 
.__. 

2nd Marine Division 

$G&wJP Instruction Facility School of Infantry 

LJwvrilable 

40206W 
- E--t 

4052554 
- a-t-z 

Unavailable 
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STRUCTURE 
NUMBER 

STC 369 

SM 631 

SM 269 

SLCH 785 

SAS 137 

SAS 158 

s 1001 

SRR 55 

SA 22 

SBB 29 

SG 649 

S 1721 

S 2637 

SLCH 4035 

S1697 

SPILL CONTAINMENT BASIN INVENTORY 

DISCHARGE 
ADJACENT OUTFALL MAP SECTOR LOCATION 

STRUCTURE NUMBER SANITARY/STORM 

TC362 Sheet Flow A2-4 Storm 

M625 OMP-012B A5-3 Storm 

SM20 OMP-020 B4-4 Storm 

45 OHE-004 B7-2 Storm 

AS4154 OAS-025 C2-2 Storm 

~S154 OAS-025 a2 Storm 

AS149 OAS-025 C2-2 Storm 

s 1007 OHP-004 F8-2 Storm 

RR15 ORR-006 M2-2 Storm 

All OBB-001 M6-2 Storm 

BB9 OBB-005 N7-1 Storm 

G650 OCG-006 B2-2 Storm 

1700 OHP-026 F8-3 Storm 

2615 WA WA WA 

4015 WA WA WA 

s1735 OHP-008 FS-3 Storm 

. ..\R38?3.OO\l’hl’lbls.Pnl 



STORMWATER DETENTION BASIN 

STRUCTURE ADJACENT OUTFALL MAP 
NUMBER STRUCTURE NUMBER SECTOR 

I 
OHP-004 

I 
F8-2 

Sl857 

EMD060 

A47 

OHP-032 

OAS-019 

OBB-010 

G8-1 

D3-1 

M6-2 

A41 OBB-013 M6-2 

A47 OBB-013A M6-4 

NC)TE: Stormwater Detention Basins are designed to detain the first flush stormwater volume of a two-year storm. 

INVENTORY 

DISCHARGE OVERFLOW 
LOCATION TO STORM 
SANITARY/ SEWER 

SEWER 

Sanitary 
I 

Beaver Dam 
Creek 

Sanitary I Courthouse Bay 

Sanitary I Courthouse Bay 

I 

, 

. ..\R3il73.oo\Pblrbl8.Pnl 



OIL WATER SEPARATOR INVENTORY 

DISCHARGE OVERFLOW TO 
STRUCTURE ADJACENT OUTFALL MAP LOCATION STORM 

NUMBER STRUCTURE NUMBER SECTOR SANITARY/STORM SEWER 

S 1754 OHP-032 FB-3 SANITARY No 

1502 OHP-028 FB-3 SANITARY No 

1502 OHP-028 FB-3 SANITARY No 

1502 OHP-028 FB-3 SANITARY No 

1506 OHP-028 FB-4 SANITARY Yes 

S1857 OHP-032 G8-1 SANITARY No 

1829 OHP-032 GB-1 SANITARY No 

1747 OHP-032 GB-1 SANITARY No 

1711 OHP-032 G8-1 SANITARY No 

1860 OHP-007 G8-1 SANITARY No 

1854 OHP-032 G8-2 SANITARY No 

1854 OHP-033 G8-2 SANITARY No 

1829 OHP-030A GB-2 SANITARY No 

S1426 OHP-034 GB-2 SANITARY No 

575 OHP-039 G8-3 SANITARY Yes 

FC120 SHEET GB-4 SANITARY No 
FLOW 

FC134 SHEET G8-4 SANITARY No 
FLOW 

. ..\R3873.CWPhl’l%lr.Fnl 



OIL WATER SEPARATOR INVENTORY 

DISCHARGE OVERFLOW TO 

STRUCTURE ADJACENT OUTFALL MAP LOCATION STORM 
NUMBER STRUcrLJRE NUMBER SECTOR SANITARY/STORM SEWER 

FC230 OFC-016 G9-3 SANITARY No 

FC230 OFC-016 G9-3 SANITARY No 

FC281 OFC-013 G9-3 SANITARY No 

FC285 OFC-015 G9-3 SANITARY No 

FC270 OFC-014 G9-3 SANITARY No 

FC280 OFC-015 G9-3 SANITARY No 

FC251 OFC-016 G9-3 SANITARY No 

FC253 OFC-016 G9-3 SANITARY No 

Ml07 OMP-019 A4-4 SANITARY No 

M107. OMP-019 A4-4 SANITARY No 

M628 M625 OMP-012B AS-3 STORM Yes 

STC777 OCG-006 B2-2 SANITARY No 

TC773 OCG-006 B2-2 SANITARY No 

AS119 OAS-025 B2-4 SANITARY No 

SAS98 OAS-003 B2-4 SANITARY Yes 

Ml44 OMP-006 BS-1 SANITARY No 

NH1 18 ONH-004 B7-4 SANITARY No 

AS3905 OAS-025 C2-2 SANITARY No 

i 
. ..\R3873.00\PhlTblr.Fnl 



OIL WATER SEPARATOR INVENTORY 

DISCHARGE OVERFLOW TO 

STRUCTURE ADJACENT OUTFALL MAP LOCATION STORM 
NUMBER STRUCTURE NUMBER SECTOR SANITARY/STORM SEWER 

AS4146 OAS-025 C2-2 SANITARY No 

AS148 OAS-025 C2-2 SANITARY No 

AS592 OAS-024 C2-4 STORM No 

AS4104 OAS-024 c2-4 STORM No 

AS4135 OAS-025 C2-4 SANITARY Yes 

AS546 OAS-007 C3-3 STORM Yes 

AS509 OAS-007 C3-3 STORM Yes 

SAS3613 OAS-023 D2-2 STORM No 

EMDO OAS-019 D3-1 STORM Yes 

sTP447 OHP-009 E8-4 SANITARY No 

HP104 OHP-067 F7-1 SANITARY No 

s1053 OHP-004 F8-2 SANITARY No 

S946 OHP-004 F8-2 SANITARY Yes 

FC45 OFC-014 G9-4 SANITARY No 

FC51 OFC-012 G9-4 SANITARY No 

FC263 OFC-016 H9-1 SANITARY No 

BBS1 OBB-004 M7-3 SANITARY No 

SBBl OBB-005 N7-1 SANITARY No 

. ..\R3873.00\Pbl’lbls.Jhl 
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OIL WATER SEPARATOR INVENTORY 

DISCHARGE OVERFLOW TO 
STRUCTURE ADJACENT OUTFALL MAP LOCATION STORM 

NUMBER STRUCTURE NUMBER SECTOR SANITARY/STORM SEWER 

SBB198 OBB-005 N7-1 SANITARY No 

SFC 108 FClOO SHEET G9-3 SANITARY Yes 
FLOW 

SFC 215 FC200 OFC-015 G9-3 SANITARY No 

SFC 242 FC241 OFC-016 G9-3 SANITARY No 

SGP 30 816 OFC-018 G8-4 SANITARY Yes 

SRR 73 SRRSO SHEET M2-2 SANITARY No 
FLOW 

STC 874 STC868 OCG-006 B2-2 SANITARY No 

S 948 45 OHE-004 B7-2 STORM Yes 

S 1128 1107 OHP-006 F8-4 SANITARY Yes 

S 1132 1114 OHP-004 F8-4 SANITARY Yes 

s 1133 1105 OHP-006 FS-4 SANITARY Yes 

S 1217 1206 OHP-006 F8-4 SANITARY Yes 

S 1218 1203 OHP-028 F8-4 SANITARY Yes 

s 1322 1309 OHP-028 F8-4 SANITARY Yes 

S 1424 1408 OHP-028 F8-4 SANITARY Yes 

s 1511 1502 OHP-028 F8-3 SANITARY Yes 

S 1619 S1605 OHP-028 F8-3 SANITARY Yes 

. ..\R3873.OlW%lTblr.Pnl 



OIL WATER SEPARATOR INVENTORY 

DISCHARGE OVERFLOW TO 
STRUpIJRE ADJACENT OLJTFALL MAP LOCATION STORM 

NUMBER STRUCTURE NUMBER SECTOR SANITARY/STORM SEWER 

S 1622 1607 OHP-028 F8-3 SANITARY No 

S 1763 1775 OHP-030 G8-2 SANITARY No 

s 1783 1780 OHP-032 G8-2 SANITARY No 

SA 16 A10 OBB-011 M6-2 SANITARY Yes 

SA 43 A8 OBB-011 M6-2 SANITARY No 

SA 45 A47 OBB-010 M6-2 SANITARY No 

SM 91 SM93 OMP-006 B4-2 SANITARY No 

SM 98 Ml01 OMP-004 B4-2 SANITARY No 

SM 162 _ SM 173 OMP-005 B4-4 SANITARY No 

SM 632 M625 OMP-012B A5-3 SANITARY Yes 

SAS 159 SAS 135 OAS-025 B2-4 SANITARY Yes 

SBA 133 BA130 SHEET Pll-1 SANITARY Yes 
FLOW 

SFC 43 FC40 OFC-0 13 G9-4 SANITARY No 

. ..\R3873.00\PhlTblr.Fnl 
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MCB, G-imp L.ejeme 
MUS, New River 

Haaudous W&e 
AC-ion Point Study 

EXECUTIVE SUMMARY 

MCB, Camp Iejeune and MCAS, New River (collectively the Installation) maintain 
numerous temporary hazardous waste accumulation facilities, othetie known as satellite 
accumulation areas (SAAs) and less than (c) 90-day storage areas. The following table 
indicates the distribution of temporary storage facilities at the Installation. 

Command/Organization 

2D FSSG 

c 90.Day Storage Areas 

19 

2D Marine Division I 64 I 19 

2D MEF 3 2 

2D SRIG 14 12 

MCB I 24 I 16 

MAG 26 I 30 8 

MAG 29 I 16 I 7 

MCAS & Misc. Squadrons 

Total I 191 I 86 

In the past, the MCB and the MCAS have been in violation of applicable hazardous waste 
regulations associated with management of these types of facilities. The MCB and the 
MCAS also dispose a significant quantity of discarded commercial chemical products and 
off-specification (off-spec) materials as hazardous waste. The Installation is seeking to 
standardize hazardous waste management procedures and facilities in order to facilitate 
compliance at the Installation. RUST Environment & Infrastructure (RUST E&I), formerly 
SEC Donohue, has been contracted to evaluate the current hazardous waste facilities and 
management procedures and to develop designs for improved facilities and to offer specific 
recommendations that will help the MCB and the MCAS comply with hazardous waste 
regulatory requirements. The resulting scope of work included the following primary 
objectives associated with these temporary accumulation facilities: 

i November 1993 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

To meet these objectives, the following tasks were performed: review of current hazardous 
waste management procedures, inspections of the existing facilities, interviews with cognizant 
site personnel, review of hazardous waste generation data, and review of existing facility 
designs. Performance of these tasks yielded the following conciusions with general 
hazardous waste management procedures: 

1. 

2. 

Most facilities at the Installation meet the minimum regulatory requirements. 

The Installation needs to develop uniform procedures for handling each of the 
routine hazardous wastestreams to help ensure compliance with regulatory and 
Installation hazardous waste management requirements. 

3. The Installation needs to streamline the current turn-m/pick-up procedures for 
routine hazardous wastestreams to reduce the labor associated with transfer of 
hazardous waste. 

Identification of minimum regulatory requirements and “Best Management Practices” 
(BMPs) for these facilities. 

Evaluation of the extent to which the existing facilities meet minimum regulatory 
requirements and BMPs. 

Identification of existing facility deficiencies presenting impediments to the proper 
management of hazardous waste. 

Assisting the MCB staff in selecting construction actions necessary to achieve 
regulatory requirements and/or BMPs. 

Evaluation of current hazardous waste collection, transfer of accountability, and 
temporary storage procedures. 

Recommendation of management actions and procedures necessary to most 
efficiently handle hazardous waste and discarded hazardous materials in accordance 
with applicable regulatory requirements. 

Development of methods to reduce the amount of hazardous waste generated by 
identifying and evaluating options or opportunities to reduce the generation of 
discarded commercial chemical product and off-specification material wastestreams. 
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4. Because of the high turnover rate in personnel responsible for hazardous waste 
management and the assignment of hazardous waste management responsibility as 
a collateral duty, units at the MCB and squadrons at the MCAS have difficulty 
maintaining compliance with regulatory and Installation hazardous waste 
management requirements. 

5. Almost all SAAs and the majority of the <90-day storage areas meet the minimum 
regulatory requirements. Areas that do not meet the minimum regulatory 
requirements generally need improved segregation of incompatible wastes, additional 
access control/security, emergency internal communication or alarm systems, spill 
control equipment, and additional decontamination equipment. 

6. Several organizations store hazardous waste outdoors with little to no protection from 
climatic influences and no secondary containment, resulting in increased 
environmental exposure for the Installation. 

Project plans have been developed for 63 sites at the Installation, each site including one 
or more SAAs and <90-day storage areas, to meet minimum regulatory requirements and 
BMP criteria. The majority of the sites selected for improvement are <90-day storage 
areas. Most of the plans specify only modifications to the existing facilities to meet 
minimum regulatory requirements. Many of the BMP plans specify new permanent 
structures for < 9O-day storage areas based on the MCB’s standard hazardous waste storage 
structure design. Prefabricated structures are specified to meet BMP requirements at most 
of the SAAs and the <90-day storage areas that normally have small inventories. 

The large volume of discarded commercial chemical product and off-specification materials 
that have to be disposed as hazardous waste can be attributed to the following: 

0 excess products ordered fi-om supply 
0 unused products returned from on-site and off-site activities 
0 excess/unnecessary products maintained in the supply system 
0 expired shelf life 
0 improper labeling or unidentified material 
0 unacceptable container 
0 changes in the physical or chemical composition of the material 

The following recommendations apply to reducing the amount of discarded products and off- 
specification materials that are disposed as hazardous waste: 

1. Substitute non-hazardous products for hazardous products whenever practicable. 

. . . 
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2. Revise hazardous materials procurement procedures by using an Authorized Use 
List. 

3. Revise hazardous materials management procedures by conducting routine 
inspections of hazardous material inventories. 

4. 

5. 

6. 

Lower order points for hazardous materials in the main supply systems. 

Revise procedures for returning unused or off-specification hazardous materials. 

Create consolidated hazardous material issue points (warehouses) that dispense only 
the minimum quantities needed to perform a function within a week Unused 
hazardous materials that are not used within the week would be returned to the 
supply warehouse. 

7. Consolidate <go-day storage areas with the consolidated hazardous material 
warehouses. 

8. Improve hazardous materials tracking by using a bar coding system. 

9. Improve existing hazardous materials storage facilities to protect materials from the 
damaging effects of heat, cold, and rain. 

Construction of the proposed improvements and implementation of the recommended 
procedural changes at the Installation should: 1) improve overall compliance with 
regulatory requirements, 2) reduce the volume of hazardous waste, 3) reduce the costs 
associated with hazardous waste management, and 4) minimize both corporate and 
individual liabilities associated with hazardous waste management. 

&UN&lao\RbWWSlD.IDR iv November 1993 
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1.0 INTRODUCTION 

1.1 STUDY OBJECTIVES 

RUST Environment & Infrastructure (RUST E & I), formerly SEC Donohue has been 
contracted by the Marine Corps Base (MCB) at Camp Lejeune, North Carolina to conduct 
a study of hazardous waste accumulation point facilities at the MCB (which includes Camp 
Johnson, Camp Geiger, and the Naval Hospital) and the Marine Corps Air Station (MCAS), 
New River in Jacksonville, North Carolina. Hazardous waste accumulation point facilities 
include less than ( <) 90-day storage areas and satellite accumulation areas (SAAS). 

The primary objectives of this study are to: 

1) identify minimum regulatory requirements and “Best Management Practices” (BMPs) 
for managing hazardous waste SAAs and <90-day storage areas at the MCB and the 
MCAS. 

2) evaluate the extent to which the existing facilities meet minimum regulatory 
requirements and BMPs; 

3) identify existing facility deficiencies presenting impediments to the proper 
management of hazardous waste; and 

4) assist the MCB staff in selecting construction actions necessary to achieve regulatory 
requirements and/or BMPs. 

The secondary objectives of the study are to: 

1) evaluate current hazardous waste collection, transfer of accountability, and temporary 
storage procedures: 

2) recommend management actions and procedures necessary to most efficiently handle 
hazardous waste and discarded hazardous materials in accordance with federal, state, 
and local regulatory requirements for environmental protection and for the safety and 
welfare of personnel; and 
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3) develop methods to reduce the amount of hazardous waste generated by identifying 
and evaluating options or -pportunities to reduce the generation of “discarded 
commercial chemical product” wastestreams. 

1.2 BACKGROUND 

The MCB (EPA ID No. NC6 170 022 580) and the MCAS (EPA ID No. NC8 170 022 570) 
are considered separate facilities with respect to hazardous waste generation. Both the 
MCB and the MCAS (hereinafter referred to collectively as the Installation) are classified 
as Large Quantity Generators (LOGS) of hazardous waste according to the North Carolina 
hazardous waste management regulations, 15 NCAC 13A .0007, and the federal hazardous 
waste management rules pursuant to the Resource Conservation and Recovery Act (RCRA), 
40 CFR 262. The requirements for generators of hazardous waste place strict rules 
pertaining to the length of time and the amount of waste that can be kept at a SAA and a 
< 90-day storage area. The Installation generated over 500,000 pounds of a variety of 
characteristic and listed hazardous wastes in FY 1991 and approximately 443,000 pounds in 
FY 1992. In FY 1992 approximately 18 percent of the total hazardous wastes generated 
(over 78,000 pounds) was discarded commercial chemical products and off-specification 
materials. 

The MCB also has a permitted hazardous waste storage facility (TP-451 complex), operated 
by the Defense Reutilization Marketing Office (DRMO) of the Defense Logistics Agency 
(DLA) for the Department of the Defense (DOD), that is located in the Old Piney Green 
Trailer Park. All organizations at the MCB and the MCAS send their hazardous wastes to 
the permitted facility for storage prior to off-site disposal. Off-site disposal is coordinated 
by the DRMO. 

In the past the MCB has received several notices of deficiencies (NODS) and notices of 
violation (NOVs) concerning hazardous waste management practices at <go-day areas and 
SAAs from the North Carolina Department of Environmental Health and Natural 
Resources, Division of Solid Waste, Hazardous Waste Section (NCHWS). The MCB desires 
to construct and/or modify the hazardous waste sites and develop improved management 
practices, wherever warranted and practical, to ensure compliance with hazardous waste 
regulations; to provide adequate protection to the environment; and to follow generally 
accepted environmental management practices. 
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1.3 STUDY TASKS 

1.3.1 Scope of Tasks 

RUST E&I has been tasked to evaluate each <go-day storage area and each SAA 
(originally estimated to be 136 sites) used to manage hazardous waste at the Installation to 
determine if each site is operating in accordance with applicable federal and state hazardous 
waste regulations (i.e., minimum regulatory requirements) and BMPs. Site investigations 
were to include visits to each site and interviews with cognizant personnel at each location. 
RUST E&I has also been tasked to assist the Installation in determining which of these sites 
need to be upgraded (up to a maximum of 65 sites) to meet current minimum hazardous 
waste regulations and/or BMPs. 

This study requires the following activities: 

1. Evaluation of alternatives and development of (up to 65) project plans to correct site 
deficiencies to meet minimum regulatory requirements and BMPs. Each project plan 
is to include a brief narrative and AutoCad drawings of the general arrangements of 
the existing site and conceptual designs for the minimum and BMP approach. 

2. Performance of a life cycle cost analysis of each of the potential projects (minimum 
and BMP improvements for up to 65 sites) using the U.S. Army Corps of Engineers 
software program PC-ECONPACK. 

3. Recommendation of up to 65 project plans for subsequent development of “Scopes 
of Work” and project groupings for developing DD-1391 documentation for the 
proposed projects. 

4. Development of an Installation Complex Map depicting the locations of existing 
!&As and <90-day storage areas. 

5. Development of an inventory of existing facilities listing the facility type, designation 
(SAA or <go-day storage area), square footage, waste type(s), waste stream 
generation points, maximum waste quantity, typical quantity of waste 
stored/accumulated, typical amount of time waste is kept at a site, and site age. 

6. Evaluation of management practices regarding transport, temporary storage and 
transfer of accountability from moment of generation to disposition at SAAs or < 90- 
day storage areas. 
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7. Estimation of the quantities of “discarded commercial chemical products” (i.e., P- and 
U-listed hazardous wastes). 

8. Identification of changes in practices that reduce the generation of P- and U-listed 
wastes. 

9. Identification of opportunities to eliminate or consolidate existing <90-day storage 
areas and/or establish new SAAs to improve hazardous waste management practices, 
improve tracking efficiency, and to avoid NODS and NOVs. 

1.3.2 Methodology/Approach to Tasks 

On 21 October 1992 a Kick-Off Meeting was held at the MCB with Environmental 
Management Department (EMD) representatives and the Hazardous Material Disposal 
Coordinators (HMDCs) to review the scope of this study and to become more familiar with 
hazardous waste programs at the Installation. An In-Brief Meeting was conducted on 12 
November 1992 to describe the scope of the study and to describe the field work to the 
Hazardous Materials Disposal Officers (HMDOs). A grounds tour was conducted 16-20 
November 1993 to meet the key contacts for this study (i.e., the HMDCs and the HMDOs), 
to obtain information on the locations of existing facilities, and to become familiar with 
hazardous waste management procedures at the MCB and the MCAS. RUST E&I 
developed a list of minimum regulatory criteria and BMP criteria for both SAAs and <90- 
day storage areas. This list was discussed with EMD personnel on 27 May 1993 to obtain 
input prior to conducting the field work and developing potential project plans. Hazardous 
waste site visits were conducted in June 1993 following delays experienced in starting field 
work for a concurrent hazardous materials study. 

Another meeting was held on 2 June 1993 to prepare the HMDCs and the HMDOs for the 
site visits. RUST E&I contacted each of the HMDCs and HMDOs at the MCB and the 
MCAS to schedule visits to the sites. Based on information collected in the field, a database 
of information on the SAAs and the <go-day storage areas was developed. 

On 16 June 1993 a meeting was held at the MCB with representatives of the NCHWS, 
EMD, and RUST E&I to discuss the scope of this study and to share some of RUST E&I’s 
findings from the field work. Potential improvements to typical accumulation sites were 
discussed, as well as, various regulatory interpretations concerning hazardous waste 
generator standards. 

RUST E&I conducted a preliminary evaluation of sites and developed a draft list of 65 sites 
identified for development of project plans to meet minimum regulatory criteria and BMP 
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criteria. This draft list was submitted to the EMD on 3 August 1993 for review. A meeting 
was held with EMD representatives on 5 August 1993 to obtain input on selection of sites 
for improvements. A teleconference was held with MCAS representatives on 1 September 
1993 concerning the MCAS sites on the draft list. A final list of sites for development of 
project plans was submitted on 2 September 1993. 

Existing Autocad drawings of the Installation (obtained from NAVFAC during RUST E&I 
work under a different contract) were used as the basis of conceptual design improvements 
for each site and for the Installation Complex Map. Existing design drawings were also 
obtained from the Base Public Works Office and Base Maintenance for use in the 
development of conceptual designs. 
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2.0 HAZARDOUS WASTE STREAMS 

2.1 INTRODUCTION 

Below are brief descriptions of the primary hazardous waste streams generated at the 
Installation. A listing of hazardous wastes generated by the various units/organizations at 
the MCB is included in Tables B-l.1 and B-l.2 in Appendix B. A listing of hazardous 
wastes generated by the various squadrons/organizations at the MCAS is included in Tables 
B-2.1 and B-2.2 in Appendix B. 

2.2 WASTE BATl’ERIES 

2.2.1 Lithium Batteries 

Lithium batteries are used in communications equipment and high-tech weaponry. Spent 
lithium batteries are characteristically hazardous waste due to the presence of lithium as a 
reactive compound (Hazardous Waste Code DO03). A new type of lithium battery has come 
into use that are designed to be manually deactivated by a switch before discarding, thus 
eliminating the characteristic of reactivity and rendering them non-hazardous. The majority 
of spent lithium batteries currently being generated are of the new style. The Installation 
has experienced problems with the deactivation of the new style lithium batteries. Thus, the 
Installation has taken a conservative approach with disposal of these batteries by considering 
all spent lithium batteries to be hazardous waste. 

2.2.2 Magnesium Batteries 

Magnesium batteries are used in communications equipment. Some spent magnesium 
batteries are characteristically hazardous waste due to their leachable chromium content 
(Hazardous Waste Code D007). The Installation has not found a reliable method of 
determining how to segregate magnesium batteries with and without chromium. Thus, the 
Installation has taken a conservative approach with disposal of these batteries by considering 
all spent magnesium batteries to be hazardous waste. 

2.23 Mercury Batteries 

Mercury batteries are used in communications equipment. Spent mercury batteries are 
characteristically hazardous waste due to their leachable mercury content (Hazardous Waste 
Code DO). 

.rwRu ,oqwfWA?SlD.rDR 2-l November 1993 



MC& Camp Leleune 
MCAS, New River 

Hazardous Warle 
Accumulation Point Study 

2.2.4 Nickel-Cadmium Batteries 

Wet cell nickel-cadmium batteries are used to power avionics equipment, while the dry cell 
form is used in communications equipment. Spent nickel-cadmium batteries are 
characteristically hazardous waste due to their leachable cadmium content (Hazardous 
Waste Code D006). Spent wet cell nickel-cadmium batteries are also characteristically 
corrosive hazardous waste (Hazardous Waste Code D002). 

2.2.5 Battery Electrolyte 

Waste battery electrolyte is generated from two sources. One source is the draining of 
electrolyte, sulfuric acid, from cracked or broken lead/acid batteries (Hazardous Waste 
Codes DO02 and DOOS). The other source is waste electrolyte, potassium hydroxide, 
generated in the use of wet cell nickel-cadmium batteries (Hazardous Waste Codes DO02 
and D006). The MCB has conducted a pilot study to neutralize spent battery acid on site. 
According to EMD personnel, analyses of samples from neutralized battery acid have 
indicated that the waste did not exhibit hazardous waste characteristics. However, 
neutralization is not currently being performed at the Installation and the waste battery acid 
is being disposed off site as a hazardous waste. 

23 WASTE OIL FILTERS 

Waste oil filters from ground vehicles and air craft maintenance are generated on a routine 
basis. These oil filter have either teme-plated or non-teme-plated casings. The teme-plated 
waste oil filters are hazardous waste due to their leachable lead content (Hazardous Waste 
Code D008). The Installation has not found a reliable method of determining how to 
segregate filters with and without lead. Thus, the Installation has taken a conservative 
approach with disposal of oil filters by considering all used oil filters to be hazardous waste. 

2.4 PATCH TEST FLUID 

Waste “patch test fluid” is a mixture of hydraulic fltid and freon. This waste is generated 
from performing daily tests on the hydraulic systems of helicopters. Waste “patch test fluid 
is considered to be hazardous waste because of the presence of freon (Hazardous Waste 
Code F002). This waste is recycled at AS-605 in a batch distillation process to recover the 
freon for reuse. PD-680, or Stoddard solvent, may be used in place of freon, but is inferior 
in performance to the freon. 
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2.5 WASTE SOLVENT 

2.5.1 Miscellaneous Solvents 

Various solvents, such as methyl ethyl ketone, toiuene, xylene, and methylene chloride, are 
used in air craft maintenance. In general, these waste solvents are considered to be 
hazardous waste because of ignitability (Hazardous Waste Code DOOl), specific organic 
concentration (Hazardous Waste Codes D018-DO43), or listing as a hazardous waste (e.g., 
Hazardous Waste Codes FOOl-F005). 

2.5.2 PD-680 

PD-680, or Stoddard solvent, is used in parts washing. It may also be substituted in the 
parch test on hydraulic fluid, but produces inferior results when compared to freon. PD-680 
is recycled at the MCAS in the same batch distillation unit used for reclaiming freon from 
the waste “patch test fluid.” Waste PD-680 is characteristically hazardous waste because of 
ignitability (Hazardous Waste Code DOOl). 

2.5.3 Solvent Rags 

Rags used in applying the solvents discussed above are collected and disposed of as 
hazardous waste due to the presence of listed wastes (Hazardous Waste Codes FOOl-FOOS). 

2.6 WASTE NUCLEAR, BIOLOGICAL, AND CHEMICAL (NBC) GEAR 

2.6.1 Decontamination Kits 

Personal decontamination kits containing components such as DS2 and super tropical bleach 
are periodically purged from storage as shelf-life expires. These kits may contain materials 
that are ignitable (Hazardous Waste Code DOOl), corrosive (Hazardous Waste Code DOO2). 
or reactive (Hazardous Waste Code DO03) hazardous waste. Most generators discard these 
expired kits unopened. 

2.6.2 Face Mask Filters 

Face mask filters for personal NBC gear contain leachable lead (Hazardous Waste Code 
D008) in the casing. This type of filter is being phased out and replaced with filters having 
a longer shelf life and no lead. 
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2.7 WASTE PAINT 

Waste paint is generated from maintenance on air craft and from consolidation of off-spec 
materials during housecleaning operations. There are two broad categories of waste paint 
generated at the Installation: enamel paint and carcinogenic (CARC) paint. In the past 
these categories of waste paint have been segregated and disposed separately. However, 
units have been given approval to collect these waste paints in the same container. Waste 
paints are usually considered hazardous waste because of the characteristic of ignitability 
(Hazardous Waste Code DOOl), the presence of solvents (Hazardous Waste Codes D018- 
DO43 or FOOl-FOO5), and/or the presence of leachable metals such as chromium or lead 

(Hazardous Waste Codes DO07 or D008). 

2.8 DISCARDED COMMERCIAL CHEMICAL PRODUCTS 

A complete discussion of discarded commercial chemical products and off-specification 
materials at the Installation that are disposed as hazardous wastes is presented in Chapter 
5.0 of this report. 

2.9 OTHER HAZARDOUS WASTES 

Other types of hazardous wastes are generated at the Installation, but are usually associated 
with very few units/organizations. A listing of these hazardous wastes is included in Tables 
B-1.1, B-1.2, B-2.1, and B-2.2, located in Appendix B. 
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3.0 HAZARDOUS WASTE MANAGEMENT PROCEDURES 

3.1 PROCEDURES AT MCB, CAMP LEJEUNE 

3.1.1 Accumulation of Waste 

Before an organization can begin accumulating a hazardous waste, a SAA Permit must be 
obtained from the EMD. Each SAA Permit specifies the following: 

0 the location of the SAA; 
0 the specific hazardous waste; 
0 the unit/organization responsible for the hazardous waste; 
0 the maximum quantity of waste to be collected at the site (not to exceed 55 gallons); 

and 
0 the designation of the < 90-day storage area to receive a container of the waste when 

filled. 

Wastes generated at the MCB are generally accumulated at or near the point of generation. 
The SAA site usually is defined by a red-painted square on the floor, and copies of the SAA 
Permit and the Contingency Plan are posted at the site. A container is placed in the 
designated SAA for accumulation of a specific hazardous waste by the Hazardous Materials 
Site Handler (HMSH). Units generally do not share containers for the accumulation of 
hazardous waste. This protocol has been established to keep each hazardous waste stream 
from being mixed with other solid or hazardous wastes, thus ensuring the consistency of the 
composition of the hazardous waste stream. 

Units generating hazardous waste are responsible for obtaining a container suitable for 
accumulating and storing hazardous waste. Containers accumulating waste are marked with 
the words “hazardous waste” and the name of the contents. When a container is full, the 
HMSH seals the container, enters the date on the container, and transfers the container to 
the appropriate <90-day storage area. 

3.13 Transportation- of Waste 

Containers are usually transferred to the designated <9O-day storage area by the HMSH 
within 24 hours (but no later than 72 hours) of being filled. At this time, the HMSH 
notifies the Hazardous Material Disposal Officer (HMDO) that a container is being 
transferred to the <90-day storage area. The HMDO inspects the drum for compliance 
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with hazardous waste pre-transportation requirements (i.e., proper packaging, labeling, and 
marking) and submits a DD Form 1348-1 to the EMD for processing to authorize 
subsequent transfer of hazardous waste from the <90-day storage area to the permitted 
facility operated by the DRMO. 

Containers are transported from SAAS to <go-day storage areas by the HMSH via forklift 
or barrel dolly. Containers with capacities of five gallons or less (e.g., waste electrolyte) and 
small boxes (e.g., spent batteries) are usually transported by hand from the SAA to the <90- 
day storage area. After receiving the DD Form 1348-1 from the HMDO, EMD personnel 
go to the <90-day storage area to inspect the container of hazardous waste to ensure 
compliance with hazardous waste pre-transportation requirements (i.e., proper packaging, 
labeling, and marking) and certify that the container is ready for transport. According to 
generators interviewed during the site visits, EMD personnel usually inspect the containers 
within two to four weeks of submittal of the DD Form 1348-1. The Resource Conservation 
and Recovery Branch (RCRB) Transportation Section of the EMD subsequently schedules 
pick-up of the container during a “milk run” when there are containers of hazardous wastes 
to be collected at other < 90-day storage areas. According to generators interviewed during 
the site visits, EMD personnel usually transfer the containers from the <go-day storage 
areas within eight to ten weeks of submittal of the DD Form 1348-1. Occasionally, time 
before transfer approaches the 90-day limit. If the waste is a new (one-time) hazardous 
waste, the EMD will also obtain a sample prior to scheduling pick-up of the container. 

The RCRB Transportation personnel transport containers from the on-site c 90-day storage 
areas to the permitted facility at the MCB using an open flat-bed truck with side gates and 
a Tommy-lift. Hazardous wastes generated by MCB organizations working at the MCAS 
(e.g., Morale, Welfare, and Recreation (MWR) and Logistics) are transported to the MCB’s 
permitted facility along with wastes generated by the MCAS as described in Section 3.2.2 
below. For other hazardous wastes generated off-site (e.g., Camp Geiger, Camp Johnson, 
the Rifle Range), arrangements are made with the Traffic Management Office (TMO) to 
have a licensed hazardous waste transporter transport wastes to the MCB’s permitted 
facility. Wastes transported by RCRB Transportation personnel are taken to S-962 at the 
Recycling Center to be weighed prior to delivery to the permitted facility. 

The DRMO takes custody of the waste upon receipt at the permitted facility after inspecting 
the shipment. Final disposal of the MCB’s hazardous wastes is coordinated by the DRMO. 
For some hazardous wastes (e.g., many of the discarded products), DRMO personnel 
arrange for a contractor service to pick-up the waste at the <90-day storage area. 
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3.1.3 Recommendations 

RUST E&I offers the following recommendations with respect to collection, transport, and 
transfer of accounrability of hazardous waste: 

1. Keep the containers properly closed whenever hazardous waste is not being 
transferred into the containers. During the site visits, several SAAs were observed 
to have open containers (i.e., caps or tops removed). 

2. Ensure that all SA.As are appropriately set-up prior to accumulating any hazardous 
waste. During the site visits, several SAA were observed in use that did not have 
a MCB SAA Permit and/or Contingency Plan posted, and the floor was not marked 
(i.e., red-painted square delineating the SAA). 

3. Begin issuing permits for c go-day storage areas. During the site visits, several < 90- 
day storage areas were observed to have non-reguiated wastes, incompatible 
hazardous wastes, hazardous materials (both compatible and incompatible), and 
other materials in the <go-day storage area. As a result., there are problems with 
container inspections, access to the containers, availability of storage space, and 
potential safety hazards. 

4. Use a vehicle that provides secondary containment for wastes and segregation of 
wastes during transport. The current truck does not have secondary containment and 
offers no means of segregating wastes during transport. 

5. Streamline the process for inspecting and picking up containers of wastes at <go-day 
storage areas by having the RCRB Transportation personnel inspect containers of 
routinely generated hazardous waste during pick-up instead of having EMD 
inspectors make a separate trip. HMDO, EMD, and DRMO inspection of containers 
on routinely generated wastes (e.g., lithium batteries, battery electrolyte, oil filters) 
appears to be unnecessary and two separate trips to each <go-day storage area by 
EMD personnel appears to be inefficient. 

RCRB Transportation personnel should be capable of inspecting containers at the 
time- of pick-up for those wastes that are- routinely generated by the unit. Also, 
current hazardous waste training for generators should be sufficient for ensuring the 
appropriate packaging, labeling, and placarding prior to transfer. Handling these 
wastes in this manner should not pose problems with subsequent acceptability by 
DRMO personnel. New (or one-time) hazardous waste streams may need inspection 
and other special coordination by EMD personnel prior to arranging transport to the 
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permitted facility or pick-up by a waste service contractor. These changes should 
significantly reduce labor associated with hazardous waste transfers. 

6. Siveral generators indicated that the current hazardous waste training program is too 
broad in scope, is Coo generic, and does not properly prepare them for daily 
management of hazardous waste. The training program should be tailored to be as 
site-specific and/or .waste-specific as possible to make compliance with regulations 
and protocols easier for the generator. 

7. Many generators indicated that it was difficult keeping up with hazardous 
waste/hazardous materials management responsibility because of the high turnover 
in personnel and because this responsibility is generally considered as a collateral 
duty. Hazardous waste/hazardous materials management responsibility should be 
assigned to personnel within a unit/organization as the primary duty, instead of a 
collateral duty. 

3.2 PROCEDURES AT MCAS, NEW RIVER 

3.2.1 Accumulation of Waste 

Before a squadron/organization can begin accumulating a hazardous waste, an authorization 
letter must be obtained from the Hazardous Material Disposal Manager (HMDM) in the 
Safety and Environmental Affairs Office (SEA). A single letter may authorize one or more 
SAAs and <90-day storage areas for a single squadron. The authorization letter specifies 
the following: 

0 the squadron/organization responsible for the hazardous waste; 
0 the hazardous waste(s) to be generated and/or stored; and 
0 the generator requirements for accumulation and storage of hazardous waste. 

Wastes generated at the MCAS are usually accumulated at or near the point of generation. 
A container is placed in the designated SAA for accumulation of a specific hazardous waste. 
Squadions generally do not share containers for the accumulation of hazardous waste. This 
protocol has been established to keep each hazardous waste stream from being mixed with 
other solid or hazardous wastes, thus ensuring the. consistency of the composition of the 
hazardous waste stream. 

Squadrons generating hazardous waste are responsible for obtaining a container suitable for 
accumulating and storing hazardous waste. Containers accumulating waste are marked with 
the words “hazardous waste” and have the contents displayed on the container. When a 
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container is full, the generator seals the container, enters the accumulation start date on the 
container, and transfers the container to the appropriate <90-day storage area. Containers 
are generally transferred to the designated <go-day storage area within 24 hours (but no 
later than 72 hours) of being filled. However, containers with capacities of less than 55 
gallons may remain in an SAA after being filled for up to two weeks before being 
transferred to the <go-day storage area, as long as the total quantity in the SAA does not 
exceed 55 gallons. 

At this time the HMSH also submits a Hazardous Waste Disposal Worksheet to the 
HMDO. The HMDO inspects the container for proper packaging, labeling, and placarding. 
The HMDO hand carries the Hazardous Waste Disposal Worksheet to the HMDM. The 
HMDM prepares a DD Form 1348-1 to authorize subsequent transportation of the waste 
from the <90-day storage area to the main c90-day storage area at the MCAS located in 
AS-605 

3.2.2 Transportation of Waste 

Containers are transported from SAAs to <90-day storage areas via forklift or barrel dolly. 
Containers with capacities of five gallons or less (e.g., waste patch test fluid, waste 
electrolyte) and small boxes (e.g., spent batteries) are usually transported by hand from the 
SAA to the <go-day storage area. The SEA subsequently schedules pick-up of the 
container during a “milk run” when there are containers of hazardous wastes to be collected 
at other <go-day storage areas in the vicinity. According to generators interviewed during 
the site visits, the SEA usually collects the containers from the <90-day storage areas within 
four to eight weeks of request for pick-up. Often the generator will transport wastes to the 
MCAS’s main <go-day storage area at AS-605 if their <gOday storage area is filled to 
capacity or if the 90-day limit is close to expiring. Sometimes the generator uses a personal 
vehicle to transport the waste if a MCAS vehicle is not available. 

The SEA transports containers from the <90-day storage areas to AS-605 using a step van. 
This van can transport only a few containers at a time and does not have a Tommy-lift for 
lifting heavy containers (e.g., %-gallon drums filled with waste). Hazardous wastes 
generated by MCB organizations working at the MCAS (e.g., MWR and Base Logistics) are 
also transported to AS-605. Wastes are subsequently transported from AS-605 to the MCB’s 
permitted facility. Arrangements are made with the TM0 to have a licensed hazardous 
waste transporter haul wastes to the MCB’s permitted facility. The DRMO takes custody 
of the waste upon receipt after inspecting the shipment. Final disposal of the MCAS’s 
hazardous wastes is coordinated by the DRMO. 
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3.2.3 Recommendations 

1. Locate SAAs as close to the point of generation as possible to minimize the potential 
of spills during transport and to reduce the time involved in handling waste during 
generation. Several SAAs are located a considerable distance from the point of 
generation. Often this occurs because of lack of available or suitable storage space 
in the vicinity of the generation point. 

2. Keep the containers properly closed whenever hazardous waste is not being 
transferred into the containers. During the site visits, several SAAs were observed 
to have open containers (i.e., caps or tops removed). 

3. Begin issuing MCAS permits for SAAs and <go-day storage areas instead of issuing 
authorization letters. The current authorization letters appeared to be vague and are , 
not able to ensure that the generating squadron notifies the SEA prior to collecting 
or storing new hazardous wastes. During the site visits, several <90-day storage 
areas were observed to have non-regulated wastes, incompatible hazardous wastes, 
hazardous materials (both compatible and incompatible), and other materials in the 
< 90-day storage area. As a result, there are problems with container inspections, 
access to the containers, availability of storage space, and potential safety hazards. 

4. Stop use of personal vehicles for the transport of hazardous waste on-site. This 
practice represents a significant liability for the MCA!S, the generating squadron, and 
the individual transporting the hazardous waste. Additional vehicles should be made 
available if necessary to stop this practice. 

5. Use a vehicle that provides secondary containment for wastes and segregation of 
wastes during transport. The step van currently being used does not have secondary 
containment and offers no means of segregating wastes during transport. The vehicle 
should have a door or opening large enough to facilitate the loading and unloading 
of pallets. The transport vehicle should also be equipped with a Tommy-lift to 
facilitate easier loading and unloading of materials. 

6. Streamline the process for inspecting and picking up containers of wastes at <go-day 
storage areas by having the HMDM (or other SEA personnel) inspect containers of 
routinely generated hazardous waste during pick-up instead of having the HMDM 
(or other SEA personnel) make a separate trip. HMDO, HMDM, and DRMO 
inspection of containers on routinely generated wastes (e.g., lithium batteries, battery 
electrolyte, oil filters) appears to be unnecessary and two separate trips to each < 90- 
day storage area by the HMDM (or other SEA personnel) appears to be inefficient. 
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The HMDM (or other SEA personnel) should be capable of inspecting containers 
at the time of pick-up for those wastes that are routinely generated by the unit. Also, 
current hazardous waste training for generators should be sufficient for ensuring the 
appropriate packaging, labeling, and placarding prior to transfer. Handling these 
wastes in this manner should not pose problems with subsequent acceptability by 
DRMO personnel. New (or one-time) hazardous waste streams may need inspection 
and other special coordination by the HMDM prior to arranging transport to AS-605 
or pick-up by a waste service contractor at the <90-day area. These changes should 
significantly reduce labor associated with hazardous waste transfers. 

7. The MCAS should work with the DRMO to have hazardous waste contractors pick- 
up hazardous waste directly from the AS-605 instead of transporting the wastes to the 
MCB’s permitted facility. This would reduce liabilities for the MCAS and the 
generating squadrons by minimizing the handling of hazardous waste and by reducing 
the amount of travel over public roads 

8. Several generators indicated that the current hazardous waste training program is too 
broad in scope, is too generic, and does not properly prepare them for daily 
management of hazardous waste. The training program should be tailored to be as 
site-specific and/or waste-specific as possible to make compliance with regulations 
and protocols easier for the generator. 

9. Many generators indicated that it was difficult keeping up with hazardous 
waste/hazardous materials management responsibility because of the high turnover 
in personnel and because this responsibility is generally considered as a collateral 
duty. Hazardous waste/hazardous materials management responsibility should be 
assigned to personnel within a squadron/organization as the primary duty, instead 
of a collateral duty. 
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4.0 HAZARDOUS WASTE FACILITIES 

4.1 SATELLITE ACCUMULATION AREA (POINT) FACILITIES 

The North Carolina Hazardous Waste Management Rules (15A NCAC 13A .0007) and the 
federal hazardous waste management rules (40 CFR 262) were reviewed to develop the 
minimum regulatory requirements for SAAs at the InstalIation. NOVs and NODS were 
reviewed to assist in understanding the N-S’s expectations for hazardous waste SAAs. 
Regulations for <go-day storage areas and current standard industrial practices were used 
as a basis for developing BMPs for SAAs. 

In May 1993 EMD personnel reviewed a draft set of criteria for SAAs to meet minimum 
regulatory requirements and BMPs and provided comments prior to use in field evaluations 
and project plan development. On 16 June 1993 a meeting was held at the MCB with 
representatives of the NCHWS to discuss regulatory requirements for SAAs, existing 
conditions of SAAs at the Installation, and potential improvements to these facilities. 

4.1.1 Minimum Regulatory Requirements 

Below are the minimum regulatory requirements for SAAs: 

Container Management 

1. 

2. 

3. 

4. 

No more than 55 gallons of a hazardous waste (or compatible hazardous wastes 
accumulated in the same container) or one quart of acutely hazardous waste may be 
accumulated at or near any point of generation where wastes initially accumulate, 
which is under the control of the operator of the process generating the waste (40 
CFR 26234(c)( 1)). 

. Container(s) must be in good condition with no leakage (40 CFR 262.34(c)(l)(i) and 
265.171). 

Hazardous waste must be compatible with the materials of construction of the 
container(s) (40 CFR 26234(c)(l)(i) and 265.172). 

Container(s) must be closed at all times, except when adding or removing waste (40 
CF’R 26234(c)(l)(i) and 265.173(a)). 
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5. Container(s) must be labeled with the words “Hazardous Waste” and with the 
contents of the container (40 CFR 262.34(c)(l)(ii)). 

6. Remove any hazardous waste in excess of 55 gallons (or any acutely hazardous waste 
in excess of one quart) within three days of accumulation of the excess and transfer 
to a <90-day storage area or to a permitted hazardous waste treatment, storage, or 
disposal facility (40 CFR 26234(c)(2)). [In general, this should entail removal of the 
filled container.] 

Facilitv Structural Desim 

1. A copy of the SAA Permit obtained from EMD should be prominently displayed. 
[This is an EMD requirement.] 

2. A copy of the “Hazardous Waste Contingency Plan” should be prominently displayed. 
frhis is an EMD requirement.] 

Facility Emermcy Equipment 

1. None. 

1. None. 

4.12 Best Management Practices 

Below are the BMPs developed for S&Is: 

. Contamer Mw 

1. Follow the “Minimum Regulatory Requirements for SAAs: Container Management.” 

2. Container(s) should be labeled as to the specific contents of the container. 

3. Incompatible wastes should not be placed in the same container. Hazardous wastes 
should not be placed in an unwashed container that previously held an incompatible 
waste. 
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Facilitv Structural Desim 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

SAA should have a base sufficiently impervious to contain leaks or spills and that 
is free of cracks or gaps. 

SAAs for wastes with free liquids should be sloped or otherwise designed (e.g., 

container(s) stored on pallet) to prevent container contact with spilled or leaked 
material. 

SAAs for wastes with free liquids should be designed with sufficient secondary 
containment capacity to hold the entire contents of the container(s). Examples 
include sumps, trench drains, curbs, and dikes. 

Run-on into the secondary containment area should be prevented unless the capacity 
of the containment system can accommodate the run-on. Examples include sumps, 
trench drains, curbs, and dikes. 

Diked or curbed areas equipped with valves for releasing collected liquids or 
rainwater should also be equipped with locks for the valves. Normally, the valve 
should remain closed and locked. 

SAAs for wastes that do not contain free liquids should be sloped or otherwise 
designed (e.g., container(s) stored on pallet) to drain and remove liquid resulting 
from precipitation. 

SAAs for the collection of hazardous wastes that are incompatible with any other 
wastes or materials stored nearby should be separated or protected from other wastes 
or materials by means of a dike, berm, wall, or other device. 

Signs that prohibit smoking and open flames should be conspicuously placed if 
ignitable or reactive waste is being accumulated. 

&Us for ignitable or reactive wastes should be at least 50 feet from the Installation’s 
property line. 

The SAA permit issued by the MCB (or the authorization letter issued by the 
MCAS) should be prominently posted at the SAA. 
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Facilitv Emereency Equipment 

1. 

2. 

3. 

4. 

5. 

6. 

The facility should be equipped with an internal communications or alarm system 
capable of immediate emergency instruction (voice or signal) to personnel at the 
facility. The equipment should be immediately available to all personnel handling 
hazardous waste. 

The facility should be equipped with a device, such as a telephone (immediately 
available at the scene of operations) or a hand-held two-way radio, capable of 
summoning external emergency assistance. The equipment should be immediately 
available to all personnel handling hazardous waste. 

A portable fire extinguisher and fire control equipment (including special 
extinguishing equipment such as that using foam, inert gas, or dry chemicals) should 
be readily available. 

Water at adequate volume and pressure to supply water hose streams, or foam 
producing equipment, or automatic sprinklers, or water spray systems should be 
readily available. 

Spill control equipment (e.g., absorbent pillows, shovels, brooms, over-pack drums, 
and personal protection equipment) should be readily available. 

Decontamination equipment (e.g., emergency shower, eyewash station) should be 
readily available. 

Other Facilitv Management 

1. AU communications and alarm equipment, spill control equipment, and 
decontamination equipment should be tested and maintained as necessary to assure 
its proper operation in time of emergency. 

2. Adequate clearance should be maintained around the SAA (e.g., two to three feet 
on each side) to allow the unobstructed movement of personnel, fire protection 
equipment, spill control equipment, and decontamination equipment to any area of 
facility operation in an emergency. 
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The North Carolina Hazardous Waste Management Rules (15A NCAC 13A .0007) and the 
federal hazardous waste management rules (40 CPR 262) were reviewed to develop the 
minimum regulatory requirements for <90-day storage areas at the Installation. NOVs and 
NODS were reviewed to assist in understanding the NCHWS’s expectations for hazardous 
waste c 90-day storage areas. Regulations for permitted container storage areas and current 
standard industrial practices were used as a basis for developing BMPs for < 90-day storage 
areas. 

In May 1993 EMD personnel reviewed a draft set of criteria for <90-day storage areas to 
meet minimum regulatory requirements and BMPs and provided comments prior to use in 
field evaluations and project plan development. On 16 June 1993 a meeting was held at the 
MCB with representatives of the NCHWS to discuss regulatory requirements for <90-day 
storage areas, existing conditions of c 90-day storage areas at the Installation, and potential 
improvements to these facilities. 

4.2.1 Minimum Regulatory Requirements 

Below are the minimum regulatory requirements for <9O-day storage areas: 

Container Management 

1. Containers must not be stored greater than 90 days at the site (40 CFR 262.34(a)). 

2. Containers must be in good condition with no leakage (40 CPR 262,34(a)(l)(i) and 
265.171). 

3. Hazardous waste must be compatible with the materials of construction of the 
containers (40 CFR 262.34(a)(l)(i) and 265.172). 

4. Containers must be closed at all times, except when adding or removing waste (40 
CFR 26234(a)(l)(i) and 265.173(a)). 

5. Containers must not be opened, handled, or stored in a manner which may cause a 
leak or rupture (40 CFR 26234(a)(l)(i) and 265.173(b)). 

. 

6. Incompatible wastes should not be placed in the same container. Hazardous wastes 
must not be placed in an unwashed container that previously held an incompatible 
waste (40 CFR 26234(a)(4) and 265.177(a,b)). 
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7. The storage area must be inspected weekly for evidence of leakage (40 CFR 
262.34(a)(4) and 265.174). 

8. Containers must be clearly marked and visible with the date accumulation begins (40 
CFR 262.34(a)(2)). 

9. Containers must be labeled with the words “Hazardous Waste” (40 CFR 
262.34(a)(3)). 

10. Containers holding ignitable or reactive waste must be at least 50 feet from the 
property line (40 CFR 262.34(a)(l) and 265.176). 

Facilitv Structural Desim 

1. Storage areas for the collection of hazardous wastes that are incompatible with any 
other wastes or materials stored nearby must be separated or protected from them 
by means of a dike, berm, wall, or other device (40 CFR 26234(a)(4) and 
265.177(c)). 

2. “No Smoking” signs must be conspicuously posted and other necessary precautions 
observed to prevent the accidental ignition or reaction of the waste (40 CFR 
262.34(a)(l), 265.176, and 26517(a)). 

3. Storage areas should be equipped with access control such as fencing or locking 
doors/gates. [This is an EMD requirement.] 

4. Signs shouid be prominently displayed that read “Keep Out-Authorized Personnel 
Only,” or equivalent wording. [This is an EMD requirement.] 

5. A copy of the “Hazardous Waste Contingency Plan” should be prominently displayed. 
[This is an EMD requirement.] 

. 
Facilitv Emer- 

1. The facility must be equipped with an internal communications or alarm system 
capable of immediate emergency instruction (voice or signal) to facility personnel, 
The equipment should be immediately available to all personnel handling hazardous 
waste (40 CFR 262.34(a)(4), 26532(a), and 26534(a)). 
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2. A device, such as a telephone (immediately available at the scene of operations) or 
a hand-held two-way radio, capable of summoning external emergency assistance, 
must be readily available to personnel handling hazardous wastes. The equipment 
should be immediately available to all personnel handling hazardous waste (40 CFR 
262.34(a)(4), 265.32(b), and 26534(b)). 

3. Portable fire extinguishers and fire control equipment (including special extinguishing 
equipment such as that using foam, inert gas, or dry chemicals) must be readily 
available (40 CFR 26234(a)(4) and 26532(c)). 

4. Water at adequate volume and pressure to supply water hose streams, or foam 
producing equipment, or automatic sprinklers, or water spray systems must be readily 
available (40 CFR 262.34(a)(4) and 26532(d)). 

5. Spill control equipment (e.g., absorbent pillows, shovels, brooms, over-pack drums, 
and personal protection equipment) must be readily available (40 CFR 26234(a)(4) 
and 26532(c)). 

6. Decontamination equipment (e.g., emergency shower, eyewash station) must be 
readily available (40 CFR 262.34(a)(4) and 26532(c)). 

Other Facilitv Management 

1. AU communications and alarm equipment, spill control equipment, and 
decontamination equipment must be tested and maintained as necessary to assure 
its proper operation in time of emergency (40 CFR 26234(a)(4) and 265.33). 

2. Adequate aisle space must be maintained (in the storage area) to allow the 
unobstructed movement of personnei, fire protection equipment, spill control 
equipment, and decontamination equipment to any area of facility operation in an 
emergency (40 CFR 26234(a)(4) and 26535). 

4.2.2 Best Management Practices 

Below are the BMPs developed for <go-day storage areas: 

Mument Container 

1. Follow the “Minimum Regulatory Requirements for c!IO-day Storage Areas: 
Container Management.” 
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2. Container(s) should be labeled as to the specific contents of the container. 

3. Containers should be positioned so that labels are clearly visible from the side for 
inspection and emergency identification purposes. 

4. Containers (or pallets of containers) should not be stacked more than two high unless 
stored on racks. 

5. Containers should not be stacked more than four containers (or two pallets) wide. 

Facilitv Structural Desieq 

1. Follow the “Minimum Regulatory Requirements for < 90-day Storage Areas: Facility 
Structural Design.” 

2. The storage area should have a base that is sufficiently impetious to contain leaks 
or spills and that is free of cracks or gaps. 

3. Storage areas for wastes with free liquids should be sloped or otherwise designed 
(e.g., container(s) stored on pallet) to prevent container contact with spilled or 
leaked material. 

4. Storage areas for wastes with free liquids should be designed with sufficient 
secondary containment capacity to hold the entire contents of the container(s). 
Examples include sumps, trench drams, curbs, and dikes. 

5. Run-on into the containment area should be prevented unless the capacity of the 
secondary containment system can accommodate the rtm-on. Examples include 
sumps, trench drains, curbs, and dikes. 

6. Diked or curbed areas equipped with valves for releasing collected liquids or 
rainwater should also be equipped with locks for the valves. Normally, the valve 
should remain closed and locked. 

7. Storage areas should be provided with adequate roofs or covers to minimize (or 
eliminate) potential contact with precipitation. 

8. Signs that prohibit open flames should be conspicuously placed in areas where 
ignitable or reactive wastes are being handled. 
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9. Storage areas for ignitable or reactive wastes should be at least 50 feet from the 
Installation’s property line. 

10. Storage areas should have a sign or placard prominently displayed that reads “<90- 
day Hazardous Waste Storage Area”. 

Facilitv Emereencv Eauinment 

1. Follow the “Minimum Regulatory Requirements for < 90-day Storage Areas: Facility 
Emergency Equipment.” 

Other Facilitv Manvement 

1. Follow the “Minimum Regulatory Requirements for <go-day Storage Areas: Other 
Facility Management.” 

2. A telephone should be immediately available at the scene of each operation where 
hazardous wastes are handled or stored. 

3. A hand-held two-way radio, capable of summoning external emergency assistance, 
should be carried at all times by each individual handling hazardous waste. 

4. A minimum of three feet of aisle space should be maintained in the storage area to 
allow the unobstructed movement of personnel, fire protection equipment, spill 
control equipment, and decontamination equipment to any area of facility operation 
in an emergency. 

43 EXISTING SITE CONDITIONS AND OVERALL COMPLIANCE 

The locations of the SAAs and <gOday storage areas at the Installation are noted on the 
location maps, LO through GlO, in the drawing set developed for this study. Tables B-1.1, 
B-1.2, B-2.1, and B-2.2 in Appendix B provide the following information for the SAAs and 
<go-day storage areas at the Installation: 

0 Command/Unit responsible for the site 
0 Site location (building number) 
0 Type of waste accumulated/stored 
0 Waste generation point 
0 Square footage of the hazardous waste area 
0 Average time waste remains at the site 
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0 Average quantity accumulated prior to transfer 
0 Maximum quantity stored at the site 
0 Age of the site 
0 Site conditions (refer to Table 4.3-l) 

4.3.1 Sites at MCB, Camp Lejeune 

A synopsis of information for SAAs at the MCB is presented in Table B-l.1 in Appendix 
B. A synopsis of information for <go-day storage areas at the MCB is presented in Table 
B-l.2 in Appendix B. 

4.3.2 Sites at MCAS, New River 

A synopsis of information for SAAs at the MCAS is presented in Table B-2.1 in Appendix 
B. A synopsis of information for <g&day storage areas at the MCAS is presented in Table 
B-2.2 in Appendix B. 

4.4 EVALUATION OF FACILITIES 

4.4.1 Criteria for Selection of Sites for Improvements 

Utilizing the information gathered during the site visits and the evaluation of overall 
compliance with minimum regulatory requirements and BMPs as discussed earlier, each 
c 9Oday storage area and SAA was individually reviewed as a potential candidate for facility 
or structural improvements. The inventory forms were reviewed, photographs of sites were 
studied, and conferences were conducted between field personnel and RUST E&I hazardous 
waste specialists to discuss observations. Criteria were developed based on the hazardous 
waste management procedures of the Installation, current regulatory requirements and 
guidelines, and generally accepted methods and facilities being used in industry. The 
criteria were then used to select potential sites for improvements by comparing site 
information and conditions with the requirements and practices. Following are the criteria 
utilized in this study: 

0 OveralI compliance with minimum regulatory requirements 
0 Overall compliance with best management practices 
0 Type of storage facility (<go-day or SAA) 
0 Type of deficiencies, especially structural 
0 Severity of deficiencies 
0 Number of deficiencies 
0 Type of hazardous waste stored 
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TABLE 4.3-l 
LEGEND OF SITE CONDITIONS 

Hazardous Waste Accumulation Point Study 
MCB, Camp Lejeune/MCAS, New River 

SYMBOL 1 DESCRIPTION 

a Inappropriate labelling of container. 

b No accumulation date listed on container. 

C More than one waste stream in a single SAA. 

d 1 No separation of S&Is (example - 4 battery SAA’s on one pallet). 

e No two-way communication equipment. 

f No contingency plan posted. 

g No MCB/MCAS SAA/c 90-day permit obtained. 

h No pallet-containers on ground/floor. 

i No secondary containment. 

j Inadequate or no warning signs. 

k No shelter. 

1 Site not clearlv delineated. 

m Unpaved surfaces. 

n Inadequate aisle space maintained. 

0 Inadequate fire control system/equipment. 

P No eyewash. 

4 No spill control equipment. 

. r InsuffIcient access control. 

S No decontamination equipment/materials. 

t Inadequate ventilation. 

U Condition of floor/base inadequate. 

V No weekly inspections. 

W Access ramp/curb too steep. 

X No fire extinguisher. 



TABLE 4.3-l 
LEGEND OF SITE CONDITIONS 

Hazardous Waste Accumulation Point Study 
MCB, Camp Lejeune/MCAS, New River 

SYMBOL 1 DESCRIPTION 

II Y I Structure location inadequate. 

I 
z Old inadequate structure. 

aa 

I 

More than one drum placed in SAA, but total quantity less than 55 
gallons. 

ab 

ac 

MCB/MCAS permit not posted. 

“No Smoking” sign not posted. 

ad 

ae 

“Two-Man Rule“ not posted or enforced. 

Containment wall cracked. 

II af Ignitables present. 

ag 
ah 

ai 

4 

Incompatibles or reactives present. 

Container open. 

Visible evidence of past container leakage or overtilling. 

Visible evidence of stormwater currently or previously in 
containment system. 

ak No hazardous waste present during visit. 

al Quantity of waste in SAA exceeds 55 gallons. 

am Waste stored for more than 90 days in < 9Oday storage. 

au Container not compatible with waste. 

a0 Phone intetiew - site not visited. 

I-- ~ ap I Phone interview - no hazardous waste sites. 
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MCB, Camp Lejeune 
MCAS, New River 

Hazambus Warte 
Accumulation Point Study 

Impact of other materials stored contiguous to waste site 
Quantity of hazardous waste stored 
Adequacy of existing floor space for storing hazardous waste 
Existence and/or adequacy of secondary containment system 
Proximity of site to generation point 
Location of site 
Potential for elimination of site 
Potential for waste being considered non-hazardous or non-regulated in the 
future 

RUST E&I also used the following general parameters in developing the initial list of 65 
sites: 

0 <9@day storage areas not currently located within a permanent building or structure 
were automatically included 

0 SAAs currently located outdoors in an uncovered area were automatically included 
0 <go-day storage areas were given preference over SAAS 
0 sites accumulating or storing waste oil filters were not included 
0 NBC sites were not included unless special problems were observed 
0 sites with liquid hazardous wastes were given preference over sites with dry 

hazardous wastes 

Deficiencies observed at the SAAs and <9Oday storage areas are included in the tables in 
Appendix B under “Site Conditions.” Refer also to Table 4.3-l. 

4.43 Selection of Sites for Improvements 

Utilizing the criteria noted above, RUST E&I made an initial selection of 65 sites for the 
development of project plans and conceptual designs to bring the sites into compliance with 
minimum regulatory requirements and BMPs. Sites were selected through an iterative 
process where an initial list was developed, which then went through a quality control review 
to validate the selection process. The initial list of 65 sites was amended through addition 
and deletion of individual sites based on the comments of the reviewer. The process was 
repeated until a consensus was reached. The initial list of 65 sites recommended for 
improvements was finalized and submitted to EMD personnel on 3 August 1993. 

A meeting was held at the EMD offices to discuss the initial list of selected sites. EMD 
personnel made comments on both individual sites and the list of sites as a whole. EMD 
personnel indicated that a program already exists to reconstruct sites at the MCB that are 
of the standard three-bay design to meet the MCB’s recently revised standard design for 
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MCB, Camp Lejeune e Hazardous Wate 
MCAS, New River Accumuktion Point Study 

hazardous waste storage structures. This revised design includes installation of improved 
access ramps and security gates and painting the structures. EMD personnel requested that 
these sites be taken off the list unless the structure would be significantly deficient in 
meeting the minimum regulatory requirements or BMPs after reconstruction. EMD 
personnel also requested that the sites on the final list be classified by the general extent 
of improvements proposed for the site. RUST E&I finalized the list of sites by adding and 
deleting sites based on the EMD’s comments. The final list of selected sites was submitted 
to EMD personnel on 2 September 1993. 

The final listing of sites recommended for improvements is shown in Tables 4.4-l through 

4.4-3. Table 4.4-4 lists those sites initially recommended by RUST E&I for improvement 
that are already scheduled for upgrade by the MCB. One of the sites already scheduled for 
upgrade, site S-1762, was left on the final list of selected sites to serve as an example of 
additional improvements that could be made to the MCB’s standard design. 

4.5 PROJJKI PLANS AND LIFE CYCLE COST ANALYSIS 

4.5.1 Conceptual Designs 

Each site on the final list was re-examined in detail by reviewing the inventory forms, 
photographs, and discussing observations with field personnel. In particular, the deficiencies 
and overall compliance with minimum regulatory requirements and BMPs were noted in 
preparation for developing conceptual designs for improvements. 

After analyzing the deficiencies for the selected sites, generic approaches were developed 
for improvements to bring facilities into compliance with minimum regulatory requirements 
and BMPs. Since there are minimal structural and equipment requirements associated with 
the minimum regulatory requirements for SAAs, very few conceptual designs were 
developed to meet these requirements. Of the ego-day storage areas on the final list of 
sites, conceptual improvements for compliance with minimum regulatory requirements and 
BMPs were designed for all but two sites. These two <go-day storage areas, HP-104 and 
As-605 were already in compliance with minimum regulatory requirements. 

New facilities are proposed for several <go-day storage areas under both the minimum 
regulatory and the BMPs alternatives because of the following: 

1. There are no permanent structures provided at the site for storing hazardous waste. 
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TABLE 4.4-l 

2 COMMAND 
1 2DFSSG 
1 2D FSSG 
1 2DFSSG 
1 20 FSSG 
1 20 FSSG 

1 2DFSSG 
1 2DFSSG 
1 20 FSSG 

1 2DMARDIV 
1 2DMARDlV 
1 2DMARDN 
1 20 MARDIV 
1 2DMARDIV 
1 20 MARDIV 
1 2DMARDfV 
0 20 MARDIV 
1 2DMARDlV 
1 2D MARDIV 
1 2DMARDlV 
1 20 MARDIV 
1 2DMARDN 
1 2DMARDfV 
1 2DMEF 
1 20 SRIG 
1 2D SRIG 
1 MCB 
0 MCB 
1 MCB 

1 MCB 
1 MCB 
1 MCB 
1 MCE 
1 MC6 
1 MCB 
1 MCB 
1 MCB 
1 MC6 
1 MCB 
1 MCB 

37 

LIST OF SITES RECOMMENOED FOR IMPROVEMENTS AT MCB, CAMP LEJEUNE, NORTH CAROLINA 

REG/BN/ORGANIZATlON 

20 LANDING SUPT BN 
20 IANDNG SUPT BN 
2D MAN-T BN 
2DMANTBN 
20 SUPPLY BN 
20 SUPPLY BN 
20 SUPPLY BN 
8ll-l ENGR SlJPm BN 
2D ASLTPHIB BN 
20 ASLTRIIB BN 
20 COMBAT ENGR BN 
20 COMBATENGR BN 
20 COMBAT ENGR BN 
2DLTAaNFBN 
2DLTARMNFBN 
2DLTAFlMNFBN 
2DLTARMNFBN 
20 MAR REGT 
2DRlXONBN 
6TH MAR REGT 
6TH MAR REGT 
IOTHMARREGT 
H&S co 
B-IHCOMMBN 
HO & SERVICE CO 
BASE BRIG 

BASE BRlG 
FAC-MANTENANCE 

FAC-MANTENMCE 
FAC-MANTENANCE 
LOGlSfICS 
MC SERV SPTSCHOOL 
MORALE, WEL & REC 
MORALE, WEL 81 REC 
MORALE, WEL 81 REC 
RESERVE SUPP UNIT 

RIFLE RANGE DETACH 
SCHOOL OF INFANTRY 
TRAINNO 6 OPS 

HAZARDOUS WASTE ACCUMULATlOt4 POINT STUDY 
NUMBER OF SITES 

LOCATION c90-DAY $& SITE CONDITIONS’ 
&MM SEC FC-140 
H&S NBC WAREHOUSE 1671 (NEW) 
ELMACO FC-50 

RADIO (ELMACO) FC-Sl(NEW) 
H&S CO PPLP 915 

MEDLOG 607 
SMU-FLAMMS TP-466 
COMM FC-%lO 

A-47 (NEW) 
A-47 
1663 

1664 
s-1605 

MOTOR-T s75 
MOTOR-T 575 
MOTOR-T (575) 
NBC WAREHOUSE 445 
NBC WAREHOUSE HP-200 
MOTOR-T BA-130 
COMM HP-104 
HO CO-NBC WAREHOUSE 117 
SIH BN-MAINT 1450 
MOTOR-TSECTION 1205 
BRAVO CO 1604 

1309/1310 
1041 

WI1 
1102 
s-366 

PAINT SHOP 1202 
OUTSDE goB 

MOTOR T SW9s 
Auto HOBBY SHOP(liP) 1106/1107 
PAINT LOCKER 1736 
MANT S-1762’ 
RESERVE AFFAIRS DEPT 1111 

RR-62 
TC-773(lC-611) 
1410 

1 

1 

1 
1 

1 
1 

1 
1 

1 

1 

1 

1 

1 
1 

1 
25 I: 

a,h.p,q,ad 
o.f,h,i.j,l,m,o,p,q,s,t,u,x,z,ac,ak 
I,ad 

e,f,g,i,j,p,q.r.t.x. 
e,l,r,x,ad,af 
l ,f,l,r,v,al 

l .f,p,adaf,ag 
f,l.k.l.q,u,ad 
e,m,p 
h,i,pd 
e,h,q,af 
l ,l.l,n,p.q,x,af 

fv 
e.m,o.p.af,ag 
psby.af.ag 
I.m.p.q,yfif,aj 
I,p,af 
d,af 

.,m,o,p 
h,ix 
h,l,ag 
l ,o,p.af 
b,o,f.j,k.n,p,q,rs.u.af 
.,f,l.j,k,o,p~wv 
I,j.kuac 
I.k.s.u,x.af 
l ,f.l,mc 0 u x af I ,I , I 
l .i.x.adaf 
l ,i,p,wd,af 
I,ad,af 
f,h.l.q,x,ad.af 
p,rsddW~j,am 
l ,h,k,l,q,x,ad,af 

o,h,l,l,p,ad,af 
l ,m,p,r.x,ad 
l ,i.j,r,x.ak 

I,k.p.u,ad 
l ,p,q.x,ad,aj 
e,h.j,k,n.p,r.u,v,x.ad.af 

IMPROVEMENT CLASS 
MNIMUM 
MINOR MOD 
MNOR MOD 
NONE 
NEW 
NEW 
NEW 
MNOR MOD 
NONE 
MNOR MOD 
NONE 
NONE 
NONE 
MNOR MOD 
NEW 
NONE 
NONE 
NONE 
NONE 
MNOR MOD 
NONE 
NONE 
MNOR MOD 
NEW 
NEW 
MNOR MOD 
MAKIR MOD 
MAJOR MOD 
MNOR MOD 
MNOR MOD 
NONE 
MAJOR MOD 
MAJOR MOD 
NONE 
NONE 
MNOR MOD 
NEW 
MNOR MOD 
MNOR MOD 
NEW 

BMP 
MINOR MOD 
MINOR MOD 
MINOR MOD 

NEW 
NEW 
NEW 
NEW 
MNOR MOD 
MAJOR MOD 
NEW 
MINOR MOD 
MINOR MOD 
MAJOR MOD 
NEW 
MINOR MOD 
MINOR MOD 
MINOR MOD 
MNdR MOD 
MAJOR MOD 
NEW 
MNOR MOD 

NEW 
NEW 
NEW 
MAK)R MOD 
MAJOR MOD 
MAJOR MOD 
NEW 
MAJOR MOD 
MNOR MOD 
MAJOR MOD 
NEW 
MINOR MOD 
MINOR MOD 
MAJOR MOD 
NEW 
MAJOR MOD 
NEW 
NEW 

LEGEND 
(’ # - ‘I’ NDICATES SITE PLAN DEVELOPED; D‘ NDICATES IMPROVEMENTS INCLUDED N ANOWER SriE PLAN (I.E.. DUPLICATE SITE). 

II - LOCATICN IN BR&KElS INDICATES DUPLICATE SITE (E.Q., IAS-3SO!.Q. 
. - DWOTES STRUCIURE ALREADY BENG UPGRADED l’+fROlJUi PUBLJC WORKS PROJECT TO MEET MCB STANDARD DESIGN FOR A HAZARDOUS WASTE STORAGE STRUCTURE. 

. . - SEE TABLE 4.3- 1 FOR LEGEND OF SITE CONDITIONS. 
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TABLE 4.4-2 
LIST OF SITES RECOMMENDED FOR IMPROVEMENTS AT THE NAVAL HOSPITAL, CAMP LEJEUNE. NORTH CAROLINA 

HAZARDOUS WASTE ACCUMULATION POINT STUDY 
NUMBER OF SITES IMPROVEMEiNT CLASS 

3 COMMAND ORGANlZATloN !&a LOCATION <SO-DAY M SITE CONDITK3NS’ MINIMUM f3MJ 
1 MCB NAVAL HOSPITAL NH-100 2 c,f,h.i,l#f.aQ NONE MNOR MOD 
1 MCB NAVAL HOSPKAL . NH-100 1 f.Q.h.l.af,aQ NONE MNOR MOD 
1 MCB NAVAL HOSPITAL NH-118 1 l .f,l.p.nf MHORMOD NEW 
9 1 3 

FOENO 
I - ‘1’ NDICATES SITE PIAN DEVELOPED; ?r NDICATES IMPRDVEMENTS INCLUDED N ANOTHER SITE PLAN (I.E., DUPLICATE SITE). 

11 - LOCAllCN IN BRACKETS INDICATES DUPLCATB BITE (E.G., [AS-390!5)). 
l - OeCOTES BTf3JClURE ALREADY BENG UPGRADED THRDUOH PUBUC WORKS PROJECT TO MEET MCB STANDARD DESKiN FOR A HAZARDOUS WASTE STORAGE STRUCJURE. 

l * - SEE TABLE 4.9-1 FOR LEGEND OF SITB CONDITIONS. 
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A!! 
1 
1 
1 
0 
1 
1 
1 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 
1 
1 
1 
1 
1 
1 

1 
23 

COMMAND 
20 MAW 
20 MAW 
20 MAW 
20 MAW 
20 MAW 
2D MAW 
2D MAW 
NONE 
2DMAW 
20 MAW 
20 MAW 
20 MAW 
20 MAW 
20 MAW 
20 MAW 
20 MAW 
20 MAW 
20 MAW 
20 MAW 
20 MAW 
2D MAW 
20 MAW 
2D MAW 
20 MAW 
7 
20 MAW 
MCAS 

TABLE 4.4-3 

LIST OF SITES RECOMMENDED FOR IMPROVEMENTS AT THE MCAS. NEW RIVER. NORTH CAROLINA 
HAZARDOUS WASTE ACCUMUIATION POINT STUDY 

NUMBER OF SITES IMPROVEMENT CLASS 
MNIMUM BMP 
MINOR MOD MINOR MOD 
MAJOR MOD MAJOR MOD 
NONE MINOR MOD 
NONE MNOR MOD 
NEW NEW 
MAJOR MOD MAJOR MOD 
MNORMOD NEW 
MHORMOD NEW 
COMBINE WITH AS-526 

GROUPK)RGANIZATlON 
MACG-26 
MAO-26 
MAG-26 
MAO-26 
MAO-26 
MAG-26 
MAG-26 
NONE 
MAO-26 
MAG-26 
MAO-26 
MAO-26 
MAO-26 
MAO-26 
MAG-26 
MAG-26 
MAG-29 
MAG-23 
MAG-29 
MAG-2e 
MAG-29 
MAG- 29 
MAG-29 
MAG-29 
7 
MWSG-27 
Ho 

SOUADRCN LOCATION 
MATCS 26 AS-3506fNEWl 
HMH 461 AS-SW!5 . 
HMH 461 AS-3905 
HMH 461 [AS-S9051 
HMIA 167 AS-4116 
HMM 261 AS-574 
HMM 266 AS-526 
NONE [AB-5261 
HMM 266 AS-!530 
HMT204 AS-504 
HMT2Q4 AS-661 
MALS 26 (AVIONICS) AS-4141 
MALB 26 (GSE) AS-4147 
MALS 26 FAINT) AS-518 
MALS 26 (MAINT) AS-525 
MALS 26 (MAINT) AS-!5!52 
HMH 464 AS-3905 
HMM 162 AS-4117 
HMM 162 [AS-41 17) 
HMM 365 AS-4100 
MALS 29 (GSE) AS-4166 
MALB29 (MAINT) AS-4114 
MALS 29 (MAINT) AS-4134 
NBC AS-611 
FUTURE SQUADRDN AS-515 
Mwss272 AS-4166 
HA2 WASTE WAREHOUSE AS-605 

<(Xl-DAY 
1 
1 

SAA 

1 
1 

1 
1 

1 
3 
2 

1 
2 
1 

1 
1 

1 
1 

1 
1 

3 
1 
1 

1 
16 17 

SITE CONDITIONS** 
l ,f.l,J.o,P,q*8,x, 
l .l.l*8 
I,ab.af 
as.ab 
a.b.o,l,n.v,af 
l ,f,h.i.j.t.af 
l ,h,i.ag 
a.e.h.l.r.af.ag 
l ,ls.atah 
at 
f.h,i,i,n.p.8,v.xrc,ai.ah 
f.h,l,l,ab 
a,b,d.l.r.ab.af,ag 
a,e,h,l.ab.afah 
I.n*p,%Yrf 
b.e.h,l.l.n.q,a.u.xl.ab,ac,af 
h.l,l.af 
a.b,e.f.h.l.j,p.a,qd,al 
a,e,l,l.p,8,tabAf,al,an 
8,ab,af 
a.b,n.r,v.y,,ad.af.ag 
l .g,ls.afswl 
l ,g.i.l,n,ad.ai 
h,l,l.n,q.8,ab.ag 
f,h.i,j,r,8.u 
b,k,p,r,8,u,af,ag 
u,y.af 

NONE MINOR MOD 
NEW NEW 
NONE MNOR MOD 
NONE MNOR MOD 
NONE MAJOR MOD 
MAJOR MOD NEW 
NONE MAJOR MOD 
NONE MNQR MOD 
NEW NEW 
NONE MNOR MOD 
NEW NEW 
MAJOR MOD NEW 
NONE MNOR MOD 
MNOR MOD MAJOR MOD 
NONE MAJOR MOD 
NEW NEW 
NEW NEW 
NONE NEW 

y!s 
- ‘I’ NDICATES SITE PLAN DEVELOPED; v NDICATES IMPROVEMENTS INCLUDED N ANOTHER SITE PLAN (I.E., DUPLICATE SITE). 

11 - LOCATION H BRACKETS INDICATEB OUPLlCATE SITE (E.G., IAB-w). 
l - DEE(oTE8 STRUCTURE ALREADY BENG UPGRADED THROUGH PUBLtC WORKS PROJECT TO MEET MCB STANDARD DESIGN FOR A HAZARDOUS WASTE STORAGE STRUCTURE. 

l * - SEE TABLE 4.3-I FOR LEGEND OF SITE CONDlTlONS. 
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2 COMMAND 
1 2DFSSG 
1 20 FSSG 
I 20 FSSG 
1 20 FSSG 
1 20 FSSG 
1 20 FSSG 
1 20 FSSG 
1 2DFSSG 
1 2DFSSG 
0 2DFSSG 
1 20 FSSG 
1 2DMARDN 
1 2DMARDN 
1 2DMARDN 
1 2DMARDN 
1 2DMARDN 
1 2DMAADIV 
1 2DSRlG 
1 2DSRlG 
1 MCB 
1 MCB 
1 MCB 

21 

TABLE 4.4-4 
LIST OF SITES CURRENTLY SCHEDULED FOR IMPROVEMENTS AT THE MCB. CAMP LEJEUNE. NORTH CAROLINA 

HAZARDOUS WASTE ACCUMULATION POINT STUDY 

REGIBN/ORGANlZATION 
2D LANDNG SUPT BN 
20 MANT EIN 
2DMANTBN 
2DMANTBN 
2DMANTBN 
20 MEDICAL BN 
2D SUPPLY BN 
8TH MOTOR SUPPT BN 
HQ & SERVICE BN 
HGfiSERVlCEBN 
MSSG-22 
1 Olll MAR REGT 
20 MAR REGT 
2DTANKBN 
6ll-l MAR REGT 
HQBTN 
HQBTN 
2NDANGLlCOCO 
REMOTE P!LGTVEH CO 
EMD/DRMo 
MC ENGR SCHOOL 
MC SERV SPTSCHOOL 

GSM 

H&S CO MOTOR-T 
OMC (ORD) 
ORF 

MOTOR-T 

COMM 
MOTORT \ 

HO BATTERY-MOTOR-T 

MAN-f 
MOTOR-T 
COMM CO 
TRUCKCO 
MOTOR-T 

MANT PLANT 

LoCATlON 

SFC-145’ 
SFC-282’ 
SFC-37’ 
Fc-235. 
SFC-48. 
SFC-234’ 
SFC-233. 
SFC-279. 

WC-23-v 
ISFC-2381. 
SFC-97. 
1323. 
SHP-249. 
s1553* 
s-1536* 
1360. 
1730’ 
SFC-237’ 
s1745* 
TP-464 
BB-51. 
M-178 (NEW)* 

NUMBER OF SITES 
<90-DAY 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
22 

SAA SITE CONDITlONS’* 

l .r,x.ac 
a,b,e.m,p,r,x.ad.ag,aisn 
l ,r,x,ad 
l ,r,ad,af 

l .j.r,x.ad 
l .jJ.X 
b.o.f.n.r.x,ad.af.ag 
l ,r,am 

l ,p.r.x.af,ag 
l .p,r.x,af.ag 
a.b.f.m,p.q.x 

l .p,r 
l .q,r 
mr.w 
l ,p.r.r.w.ao 
p.r.ac 
m.p,w.aj 
a,b.e,m,r,af 

l m,p,r.x 
a0 
l .f.h.j,l.p.r,af,ag 

0 
f,i.j.k,psr,wJt 

IMPROVEMBJT CLASS 
SCHEDULED FOR IMPROVEMENTS 
SCHEDULED FOR IMPROVEMaCTS 
SCHEDULED FOR IMPROVEMBJTS 
SCHEDULED FOR IMPROVEMBJTS 
SCHEDULED FOR IMPROVEMBJTS 
SCHEDULED FOR IMPROVEMeCTS 
SCHEDULED FOR IMPROVEMeCrS 
SCHEDULED FOR IMPROVEMeCTS 
SCHEDULED FOR IMPROVEMeCTS 
SCHEDULED FOR IMPRDVEMeCrS 
SCHEDULED FOR IMPROVEMBCTS 
SCHEDULED FOR IMPROVEMeCrS 
SCHEDULED FOR IMPROVEMeCrS 
SCHEDULED FOR IMPROVEMWS 
SCHEDULED FOR IMPROVEMeCrS 
SCHEDULED FOR IMPROVEMBITS 
SCHEDULED FOR IMPf?OVEMl%TS 
SCHEDULED FOR IMPROVEMBJTS 
SCHEDULED FOR IMPROVEM WS 
SCHEDULED FOR IMPROVEMBJTS 
SCHEDULED FOR IMPROVEMENTS 
SCHEDULED FOR IMPROVEMBJTS 

LEGEND 

r: 

- ‘1’ INDICATES SITE PLAN DEVELOPED; .v NDICATES IMPROVEMENTS INCLUDED N ANOTHER SITE PLAN (I.E., DUPLICATE SITE). 

- LOCATION IN BRACKEIB INDlcATEs DUPLCATE SITE (E.Q., (AS-3905)). 
l - DmOTEB STRUCTURE ALREADY BENG UPGRADED THROUUI PUBLIC WORKS PROJECT TO MEET MCB STANDARD DESIGN FOR A HAZAFtDOUS WASTE STORAGE STRUCTURE. 

l *  - SEE TABLE 4.3-l FOR LEGEND OF SITE CONDfTlONS. 
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MCB,CampLejeutu 
MCAS, New River 

Huaudous Waste 
Acmuiarion Point StuqV 

2. The existing facilities were so lacking in amenities that any improvements to comply 
with minimum requirements would be so extensive as to be as costly as the BMP 
improvements. 

3. There were major problems of adequate space that could not be solved by modifying 
the existing structure to comply with minimum requirements. 

4. The existing structure could not be practically modified to solve problems with 
storage of incompatible wastes. 

Conceptual designs have been developed to: 1) define the scope of work necessary at each 
site, and 2) provide enough information to prepare a cost estimate sufficient for a life cycle 
cost analysis and future funding requests. The conceptual designs are not intended to be 
used for construction. The conceptual design for each site provides information on 
individual improvement items and provides some definition of the extent of those 
improvement items. Construction practices that are normal to eastern North Carolina were 
considered in developing the conceptual designs. 

EMD personnel requested that the sites on the final list of selected sites be classified by the 
general extent of improvements proposed for the site. The final list of selected sites 
submitted to the EMD on 2 September 1993 had the proposed improvement classification 
included for each site. 

Proposed site improvements are classified as follows: 

1. Minor modification; The addition of new ancillary equipment (e.g., fire 
extinguishers, signs), new prefabricated equipment (e.g., spill containment pallet, 
small fire-proof cabinet), or minor structural improvements to the existing facilities 
totaling less than $5,000. 

2. v The addition of new ancillary equipment (e.g., telephones, 
alarm pull box) with significant installation costs, new prefabricated structures (e.g., 
4dru.m hazardous storage structure, 6-dru.m hazardous storage structure), or major 
structural improvements to the existing facilities totaling more than $5,000. 

3. New structure; The construction of a new permanent storage structure. 

Tables 4.4-1, 4.4-2, and 4.4-3 include the generic improvement class of the conceptual 
designs developed for each selected site to meet minimum regulatory requirements and 
BMP criteria. 
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MCB, Cump Lejeune w Hbnrdow Waste 
MCAS, New River Accumulation Point Study 

Where appropriate, a design developed by the MCI3 for a hazardous waste storage facility 
was utilized to provide uniformity of structures. The standard MCB facility is a three-bay 
structure with containment and other appurtenances. This design was modified to also be 
used as a two-bay or four-bay structure, where necessary. Chemical-resistant coating, a 
telephone, and an emergency alarm pull box were also added to the MCB design to conform 
to BMPs. 

In some special cases, a prefabricated structure is being proposed as the method to comply 
with requirements or practices. These special cases include sites where very small quantities 
of waste are generated, sites with a lack of available space for the MCI3 standard structure, 
and sites with special structural requirements. Many of the SAAS are proposed to be 
improved with prefabricated spill containment structures designed for %-gallon drums. At 
several of the SAAs, fire-proof cabinets that include spill containment for small containers 
are being proposed. The BMP conceptual design for the Naval Hospital’s <go-day site 
includes three prefabricated structures specially designed for medical waste. 

The conceptual designs for the selected sites are presented on the site plans and the detail 
sheets in the drawing set developed for this study. Site plans are on S-l through S-17 
(Sheets 12 through 28), and detail sheets are on D-l through D-5 (Sheets 29 through 33). 

4.52 Lie Cycle Cost Analysis 

Cost estimates were prepared for site improvements for both minimum regulatory 
requirements and BMPs based on the conceptual designs. Information used to develop the 
estimates included design criteria, site plans, detail sheets, AutoCad files provided by 
NAVFAC personnel, inventory forms, photographs, and other information. Conceptual 
quantity take-offs were accomplished for the major construction disciplines, except for some 
small items for which allowances were utilized. The quantity take-offs are based on the 
assumption that the work will be performed by a third party contractor as a result of a 
competitively bid lump sum contract. Unit costs were taken from the 1993 Means Building 
Construction Cost Data and adjusted to the site and type of project. A ten percent 
contingency was included in the estimates. 

Annual operation and maintenance (O&M) costs were developed based upon unit costs 
provided by MCB personnel. The only significant O&M costs identified pertained to 
telephone and fire alarm utility charges and general facility maintenance (e.g., regular 
general cleaning, periodic painting, minor facility repair, fire extinguisher recharging, spill 
kit stock replenishment). 
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MCB, Camp Lejeune - Hazarahs Wasre 
MCAS, New River Accumtion Point Study 

The cost estimates were used to perform a life cycle cost analysis comparing the capital cost, 
the O&M cost, and the net present value (NPV) of the minimum regulatory requirements 
alternative and the BMP alternative. The life cycle cost analysis develops the costs for a 
specific improvement project over the estimated life of the facility, and then presents the 
information as a NPV. The life cycle cost analysis was performed using PC-ECONPACK 
Version 3.0 developed by the U.S. Army Corps of Engineers, and supplied by the Public 
Works Office at the MCB. To utilize this software and perform a valid comparison, it is 
necessary to make certain assumptions related to engineering economic analysis. The 
following assumptions were used in the life cycle cost analysis: 

. 

0 Period of analysis, including construction period is 25 years. 
0 Start year and base year are both 1994. 
0 Discount rate is 8.20% (per MCB personnel instructions). 
0 Discount convention is middle-of-year. 
0 Inflation index is 3.30% for 1994 and 1995, and 3.20% thereafter (per MCB 

personnel instructions). 
0 No salvage value is assumed. 
0 Operating utility charge is $30 per month for telephone and fire alarm. 
0 Maintenance laborer cost is $14.52 per hour. 
0 Maintenance cost is $528 per year for a standard 3-bay structure based on l/2 hour 

per week of laborer time plus $150 per year in materials. 
0 Replacement life for gates, fences, asphaltic pavement, electrical and alarm cable, 

eyewash, fire extinguishers, spill kits, drain lines, drain valves, signs, and safety 
cabinets is 10 years. 

0 Replacement life for prefabricated structures and drum spill containment systems is 
15 years. 

0 Replacement life for permanent structures, block walls, concrete ramps, and concrete 
pavement is 25 years. 

Maintenance costs were adjusted based on the perception of the effort to maintain a site 
relative to the standard three-bay structure. Labor costs associated with the daily movement 
and routine inspection of hazardous waste containers were not included because the cost 
differential between the minimun~ regulatory requirement alternative and the BMP 
alternative was assumed to be negligible. Replacement costs were calculated on 1993 
dollars and escalated to the year of replacement. 

The PC-ECONPACK, utilizing the above assumptions, determined the NPV for each of the 
selected sites for both minimum regulatory requirements and the BMP improvements. The 
NPV for each potential project plan is presented in the applicable project plan in Appendix 
C. Capital, O&M, and NPV cost estimates are s ummarized in Table 4.5-1. The life cycle 
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TABLE 4.5-l 
Life Cycle Cost Analysis and Project Plan Recommendations Summary 

Hazardous Waste Accumulation Point Study 
MCB, Camp Lejeune/MCA!$ New River 

Responsbb unk 
(ate DN~tion) 

2D FS!% 
2D landing Support Bn 
( c 90-Day Storage ti) 

2D FS!Xi 
2D Landing Support Bn 
( <90-Day Stongc mu) 

2D FS!Xi 
2D Maintenance Bn (ELMACO) 

(SAA) 

2DFSSCi 
2D Mdntcnancc Bn 
( < 9GDay Stonp hea) 

2D FSSG 
2D Supply Bn 
( c 90-Day Stonp Arrr) 

2D FSSG 
2D Supply Bn (Mcdlog) 
(<90-Day Stonp Area) 

2D FSSG 
2D Supply Bn 
(<%Day Storage Am) 

2DFS!X3 
8th Eoginccring Support Bn 

NW 

NOtcs: 1) Recanmendatbnr for prom plans denoted by shaded area. 

2) L.” btdkates that no mnts mu quired kr the rite to meet mlnlmum regubtoq r#luktments. 
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TABLE 4.5-l 
Life cycle Cost Analysis and Project Plan Recommendations Summary 

Hazardous Waste Accumulatloa Point Study 
MCB, Camp Lcjeune/MCAS, New River 

-P--U& 
(Sk Daburw 

2DMarDii 
2D Amphibious Agault Bn 
(<*Day Storage Arrr) 

2D Mat Div 
2D Amphibious Assault Bn 

(SAA) 

Lm8tiom 
0-h No.1 

Outside A-47 

W) 

Outside A47 

W) 

Altenutlve C8pitd cost (S) 0 a M cost (S) Total Cost NW (S) 

Minimum 1WJ 530 11,200 

jj.:::j:. -’ f&6: .:.:, ‘?y, ;,:;,; .,, :: 1~,~.‘:, ;‘. . . ;, ,890 ., 27,600 

Minimum - - 

..:i$. aMi? :.::;:;. .::::f ..:::;;I:.-.:. &60$:., ..:.+ ; ,~ SW. j j; : ; ,/ .., jqfjfj 

2D Mar Div 
2D Combat Engineering Bn 

(SAA) 

2D Mar Dii 
2D Combat Engineering Bn 

(SAA) 

2D Mar Div 
2D -bat Baginecring Bn 
(~9o-DayStongeA1~) 

2D Mar Div, 
2D Light Armored Infantry Bn 
( <w-Day Storage kca) 

2D Mar Div, 
2D Light Armored Infantry Bn 

v-1 

2D Mar Div 
2D Light Armored Infantry Bn (NBC) 
WW 

Minimum 

:,:,. jj::> :.’ &$‘i: ..,. 2,. . . .>,.. I . . . . :. .,.; ‘j -:.:.:.. .,. i&00@:..:. .:.v. ,:, ,.,, ., ;..; .r..., u’....,. :.,.. 620 ,.. ;;: :... .I ‘.. : 
. . ,, :.. wm 
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.I., :::.::i.: B&&G ::,.;.::y :.-,g:,,, :,.::.::,:.,:,,,4 &)@:. ,,, . . . . . . . . . . .9 
., . . 6M 16,900 
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‘:‘. .:. ,:::..‘( 

“’ ,.,, :::,y; Bw:.‘:: :.:.;::.’ .. . . . . . . . . . . . . . . ,, .:...:.:. y,.I::::.:i:::~.: :5 12*::::,5:: ., ., ; ,:,I & :.., .: : ,,.. ,~, 30&J@) 

Minimum 31,XNl 530 4393 

:,: .,..,.. ::. B&‘il-i~&..i,:~ ,: ., . . . . ,jLy,.;y L., ., 
..:.. ‘..j .:‘:;:yii’:.. 3$2aKi’:i::::::.; :. ,‘::, ,,’ g* ./“;, ., :, : 55m 

Minimum - - - 
. ,;,:., : .::::.:.;. 
:;j:;;:;::,: ::,:.j& $,i ::I:& A; .:jj:> .:.. I:::$,& :... . . .” 

,. ..:... .:.‘.:.,.~:j,~:~:::‘,~,‘:” 4$fj,&.:.::.:::::~.. ,! ,;,f, -5:;+6&.;;, ::;:;f;:+i’:,, :: .,,j,,j:,, .:,,. 17,900 ; 

Minimum - - 

..‘. .) 
.‘::.;.::; BMP:- ,:.I::. :..:‘.G; ,:. i,8oCf.:.; . . . . . . . . . . . :. -,’ : 620 :.,. ..,, ,:, : 1w 

NOtCS 1) Recommcndstions pr project plans denobd by shaded area. 
2) “-’ in&atea tm no bnpracrmmtr No required for the rite to meet mlnbnum regdatory rquiremcnts. 
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TABLE 4.5-l 
Life Cycle Cost Analysis and Project Plan Recommendations Summary 

Hazardous Waste Accumulation Point Study 
MCB, Camp Lejeune/MCAS, New River 

Loeatlon mernotive Capital cost (S) 0 a M co!sl (S) Total Cost NW (t) 
(hrrlrt No.1 

2D h4ar Dii HP-X0 Minimum - - 

2D Marine Regiment (NBC) (S-9) 

(SAA) 

’ :,,,. :-..::...: :...>, 
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. We 
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ww 

.:~ ;;;,gg$;; :,,. ;, .;, ., : ,,::,, 
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Notes: 1) Recommendations for projed plans denoted by shdcd l w, 

2) ‘-” tnde tm no Lnpmmrh an Nqulred for the rite to meat mlnhnum regulatory rapllnmentr 
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TABLE 4.5-l 
Life Cycle Cost Analysis and Project Plan Recommendations Summary 

Hazardous Waste Accumulation Point Study 
MCB, Camp Lejcuae/MCA!3, New River 

-Ud 
(S&. VW 

MCB 
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(<!JO-Day Stomp Asa; One SAA) 
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(c 90-Day Stomgc Area) 
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MWR (Maintenance) 

MN 
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(WI 
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Minimum - 
;E) . ::.I. ..:‘::‘:..: 
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., . . 

lSgo0 

SM-93 Minimum 4P s30 14,400 
G-4) . . . . . 
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Between 1106 and Minimum - 
1107 .:.... 

(St*) ;$:;:;~: ‘j&$g$:: :~~~~::i~i &gg:::;; .i ‘i : ;:j,J 1: ;: 1: j.j .,;pj&$.: ::,: ;;.$.:: .: .,:; ;:;:j::;;::,~;:$ #),~ :. ,:’ ;.‘;:. ; 

Minimum - 
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TABLE 4.5-l 
Life Cycle Cost Analysis and Project Plan Recommendations Summary 

Hazardous Waste Accumulation Point Study 
MCB, Camp Lejeune/MCAS, New River 

-Ud 
(Sk V4 

MCB 
MWR (Maintenance) 
( c 90.Day Stomp kca) 

MCB 
Rcscrvc Support Unit 
( < 9@Day Storage Area) 

MCB 
Rifle Range Detachment 
(<90-Day Stomp Area) 

MCB 
School of Infantry 
(x90-Day Storage Aru) 
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MCB 
Naval Hospital 

(SAA) 

MCB 
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(4MhyStomgcAm) ’ 
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@mrial No.) 
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cw :: . . . 
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W) 
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TABLE 4.5-l 
Life Cycle Cost Analysis and Project Plan Recommendations Summary 

Hazardous Waste Accumulation Point Study 
MCB, Camp Lejeu~~e/MtXS, New River 

2D MAW 
MAa328,MATcss28 
( < 9lkDay Stotagc Area) 

2D MAW 
MAO 26, HMH461 
( < WDay Stomp Area) 
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CIIM-1 
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(do-Day Stomp h) 

AS3506 

(SW 

AS3905 
W5) 
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(Sl5) 

AS-4115 

C+W 

2D MAW 
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2D MAW 
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t-Q-1 
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( <90-Day Stomp Area) 
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BMI”.,“, ‘. .‘L:;~, ,;.:: 41e;. 1*3f)o ,. 63900 

AS-SOQ Minimum 

(-7) :,I ,,::: >;j. j$&jiij’j:, .; .,. 
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AS-591 Minimum 35,700 530 59,900 
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TABLE 4.5-l 
Life Cycle Cost Analysis and Project Plan Recommendations Summary 

Hazardous Waste Accumulation Point Study 
MCB, Camp Lejeune/MCAS, New River 

Rmpouible unit 
(Sit. DeslgnJtion) 

2D MAW 
MAG 26, MALS 26 (Avionics) 

(-4 

2D MAW 

2D MAW 
MAO 26, MAU 26 (Maintenance) 
P-=-l 

2D MAW 
MAO 26, w 26 (MJifItCIIJllCC) 

(< !XLDJY Storage AI+ 

2D MAW 
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m-1 

2D MAW 
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2D MAW 
MAG 29, HMM 162 
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bath I ARemoth I wlw cost ($1 I 0 & M cost ($1 I Totml Cost NW (S) 

As4141 I Minimum I - I - I - 
G-17) . . . ,... :,.: . . . . .::;.: 

:::. :...::‘:‘BMp-.+ ;:I-I’, .:, : :,,,I .:.. ,j,. ,, ~(yJ(yJ 

I 
AS4147 Minimum 

e-17) :’ .:j. . ..’ ‘:’ 
:G’:,” J3Mp :.I:... :;:y ,, ;$.:.;:.,~;~..::. ggyz.z,,’ ,.‘L..‘.’ :lm ,,;:,, :. :: ,,....... : .,. ; : ,, :; ‘Jg@# 

As-518 Minimum 

617) . ..,: ::;r’. &:{f .:,:; ..,. .: ,,,,:..., ..:...: . . . . stgsaT::Y: ::,y;::j ::,. ::,:,. .‘. ‘,:’ : ‘:, 8g-j ,,:,I ;.,: ,; :. 4qaj 

I 
ASS2.S Minimum 11,600 1,100 32,400 

(SW 
: ;::<:.:,,‘:i && .:.::.:.>:.:: .:,. :::j,.:, 63;7&,:, :I ;$&:.:; .:, :: ., . im .~;:{.~A:.:.~:.~:,, :, .‘:; jq400 

ASS52 I Minimum I - I - l - 

NOtNl 1) Recommendations br projed plana denoted by rhaded area. 
2) ‘.a” ldutes that no hpwNtMw 010 retpkd IBr the Stt0 to meet mlnlmmm regoloto~ requirements. 
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TABLE 4.5-l 
Life Cycle Cost Analysis and Project Plan Recommendations Summary 

Hazardous Waste Accumulation Point Study 
MCB, Camp J&une/MCAS, Nm River 

-Ud 
(Sk VW 

2D MAW 
MAO 29, MALS 29 (GSE) 
( < !Jt%Day Stomp Atva) 

Locotbtl Altcmot~ Cophal cost ($1 0 a M cost (0 Total Cost NW (S) 

W-b No.) 

Outside AS-4135 Minimum 12,am 530 26,100 
(S12) .‘:’ ‘. . . 

:.;,::::,i,. ” &fp\:. .I,:: :,:.$~..~~ ‘. .I; .,&;&) Cl,;. ,;. :._ .$‘lj.&.:i ..,,. .,:.. ‘. . . . ,+,,:.:. ..:..::‘. ,. 
. . . . . ~Spo 

2D MAW AS-4114 Minimum - 

MAG 29, MALS 29 (Maintenance) (517) 
ww 

-&.‘-- .: .:. : :,,,, :,:::, .,j .:Qfj&:;.;.i,: . . 
.,,. .’ . : :... . . . . : ,..: ;::j. 6%: ‘;:;:. .: .. ,. .,I., ., .: ,:;:I;,: l9;lao 

. . .. . . . 

2D MAW As4134 Minimum 5PJ l@Q 32,800 
MAO 29, MALS 29 (Maintenance) (S-15) - ,,, < 
(<WDay Storage Area) !,I:, ; I@;. : .,$ :: ,~$+y+:.y.g:~: l$mt::-:.i!;: : / ~foo .:;,::j ,:“, 1,9ao:.i:.: ,,: . ...’ :, .\ 

2D MAW ASS11 Minimum 4,m 530 16,400 
MAO 29, NBC (S13) :;j. .:...I. ,:i;:;. 

“’ .‘.’ B&$WT;,i<:;: .:: ,.,,. :~,j:.,:::,:~, 
.:. j:: 
“’ 

(Multiple SAAr) :. ,,/,,..,,: ,.,,, i!;soo::::..--:’ . . ,.: ,.::;. ,, ..:, :;, ‘,,. .;.k 6~‘.:.::,:,:,~:::~:::~..:~~:~ j: ,. ,. ,..,., ..,..: .\..........: :.+I ‘: .: .,: ; 24900 

2D MAW AS-515 Minimum 2u@J s30 33,600 
Future Tenant (S-14) 
(<w-Day Storage Area) 

::,,. i:~~~.j:&$-‘i;;~:~;~, ..i.i:i..l,::I:.i.:~:,::::~:.:::.’:~~’~~~....:~.” .. ,,,.. :.:.: :. 
.,. ,. . ..-.......x. ..::::::: :...:, $$a00 ~.+~,,:r;.~.; ,, .: . . . . . . . . . . . . . ..,._ : . . . . ~~,..i,:,:~$$+ygo .:i;ll:::.:;is:li;~~.:::~~~~~~~, ..,, . . . .. ,:,i:i::i::~;l,:i::,:..:.~~ ;; .,:43,7& 

2D MAW 
MWSG 27, Mwss 272 
(x90-Day Stomp Area) 

MCAS 
Safety and E!nvironmental Affairs 
(<9&Day Storage Area) 

NOtcs: 1) Recoanmendatbns for project plans dcnotcd by shaded are& 

5) L.’ lndlates thd w Imp- nts l w required for the site to meet minimum regulatog rqukmentb 
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cost analysis information was used as a factor in determinin g which project plan alternative, 
minimum regulatory requirements or BMPs, to recommend to the Installation for each site. 

4.53 Project Plans and Recommendations 

RUST E&I’s recommendations for each site are presented at the end of each project plan 
(see Appendix C) and are summarized in Table 4.5-l. 

RUST E&I has also been tasked to recommend groupings of project plans for subsequent 
development of Scopes of Work and DD-1391 documentation. EMD personnel have 
indicated that it is acceptable and appropriate to group multiple sites together under a 
single funding request; however, MCB and MCAS projects would need to have separate 
funding requests. Therefore, the following groupings are recommended: 

0 The project plans for 40 sites at the MCB (total estimated capital cost of $482,830) 

0 The project plans for 21 sites at the MCAS (total estimated capital cost of $375,190) 

0 The project plans for 2 sites at the MCAS, AS-525 and AS-605 (total estimated 
capital cost of $211,200) 

4.6 OTHER RECOMMENDATIONS 

Below are additional recommendations pertaining to hazardous waste management 
procedures and facilities: 

1. 
. 

Lithium Batteries; The MCI3 and MCAS should develop procedures that can be 
used by HMSHs to segregate spent lithium batteries that can be deactivated and 
rendered non-hazardous from the “old style” batteries that cannot be readily 
deactivated. Segregation of spent lithium batteries should result in significant 
reduction in disposal costs for the non-hazardous batteries. With the shift to 
batteries that can be deactivated, this hazardous waste stream should be virtually 
eliminated in a few years. 

2. 
. 

Bau l Most spent magnesium batteries do not contain leachable 
chromium above the regulatory level. The MCB should develop procedures that can 
be used by the HMSHs to segregate spent magnesium batteries with and without 
chromium Segregation of these spent batteries should result in significant reduction 
in disposal costs for the non-hazardous batteries. With the shift to magnesium 
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batteries that do not contain leachable chromium, this hazardous waste stream should 
be virtually eliminated in a few years. 

3. Batten Electrolvte; The MCB and the MCAS should begin neutralizing waste 
battery acid on site in the battery rooms within the units. Personnel currently 
working with batteries should be capable of neutralizing the acid in accordance with 
standardized procedures. Neutralization would exempt waste battery acid from 
hazardous waste regulation. It is also recommended that pilot tests be conducted to 
explore the neutralization of waste electrolyte from the nickel-cadmium batteries. 

4. Waste Oil Filters; Non-teme-plated waste oil filters do not contain leachable lead 
above the regulatory level and could be disposed as a solid waste. Even the terne- 
plated hazardous waste oil filters could be recycled and exempt from hazardous waste 
regulation. The Installation should begin recycling waste oil filters to minimize the 
volume of waste ultimately disposed. This can be accomplished by separating the 
metal, paper/filter media, and oil using a specially designed recycling unit. Recycling 
units are commercially available and could be placed in each shop where waste oil 
filters are generated. The Installation should conduct a pilot study to determine if 
recycling of waste oil filters using the specially designed recycling units is viable. If 
the costs associated with recycling waste oil filters are found to be prohibitive, then 
the Installation should develop procedures that can be used by the HMSHs to 
segregate waste oil filters with and without lead. Segregation of these waste oil 
filters should result in a reduction in disposal costs. With the manufacturing shift 
toward non-teme-plated oil filters that do not contain leachable lead, this hazardous 
waste stream should be virtually eliminated in a few years. 

5. Waste Decontamination Ki& Discarded decontamination kits should be opened to 
segregate the hazardous and non-hazardous components of the kits. Segregation of 
the components of the kits should result in significant reduction in disposal costs 
because of the reduction in quantity of hazardous waste being disposed. The 
majority of components of the discarded kits are non-hazardous and could be 
@posed along with general trash. 

6. Waste Pw Many generators at the Installation place small cans (e.g., one-gallon 
cans) of waste paint, many of which are only partially full, directly into a %-gallon 
hazardous waste accumulation drum. Cans of waste paint should be emptied into 55 
gallon containers to reduce the quantity of hazardous waste paint being disposed. 
Waste paint should be consolidated in a single accumulation container, whenever 
possible, to reduce the number of different containers accumulating waste paint at 
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7. 

the Installation. Consolidation of waste paint and pouring paint from the original 
container should result in significant reduction in disposal costs. 

NBC Sites: Procedures and protocols associated with accumulation of discarded 
materials from the NBC warehouses vary greatly throughout the Installation. Some 
sites are managed as SAAs and others managed as <90-day storage areas, even 
where the types and quantities of wastes generated are similar. The Installation 
should develop standardized procedures for handling discarded NBC gear in a 
manner that would minimize the quantity of hazardous waste generated. 
Consideration should be given to establishing one or two locations where discarded 
NBC gear could be placed for segregation and consolidation prior to disposal. 

8. Consol’date < 90-day storage area The MCB should consider consolidating < 90- 
day stoiage areas wherever practical. The MCAS should consider consolidating the 
<90-day storage areas within MAG 26 and MAG 29. Other squadrons and 
organizations at the MCAS that are not associated with these two MAGs could use 
the main c 90-day storage area (currently AS-605) if it were located closer to the 
hangars and the industrial activity. 

There is a need for generators to keep hazardous wastes segregated in order to 
ensure accountability for the hazardous waste. There are also Installation 
organizational constraints that tend to discourage sharing <9@day storage areas 
among units/squadrons/organizations. However, consolidation of sites would 
minimize the liabilities associated with storing hazardous waste because there would 
be fewer storage locations and reduce the labor requirements associated with 
temporary storage and transfer of hazardous waste. 

If the MCB shifts toward consolidated warehousing of hazardous materials on the 
battalion or regiment level, consolidated <90-day storage areas for hazardous waste 
could also be operated with a centralized turn-in point for unused hazardous 
materials and hazardous waste. MCB organizations (e.g., Logistics, MWR, Base 
Maintenance) could also share <90-day areas for activities witbin close proximity. 

9. Drove the 9 MC33 s 
. . . 

standard hdous waste -structures wtth add&s& . more ements; The MCB should modify its standard hazardous wastes storage 
&uct&e design and improve the current structures at the MCB (see Table 4.4-4) 
based on the standard design to include the BMP improvements listed for S-1762 in 
Appendix C. These improvements include installation of chemical resistant coating, 
an eyewash/safety shower, a telephone, an alarm pull-box, a fire extinguisher, new 
spill control equipment, and new signs. 
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4.7 DEVELOPMENT OF SCOPES OF WORK AND DD-1391 DOCUMENTATION 
(Reserved for Final Draft Report) 

4-19 November 1993 



MCB, Camp Lejeune 
luc4.s, New River 

Hazurdous Waste 
Accumuhtion Point Study 

5.0 GENERATION OF DISCARDED COMMERCIAL CHEMICAL PRODUCTS 

5.1 UNUSED PRODUCI’S 

Many unused products at the Installation become hazardous waste when discarded. The 
sources of these unused products are summarized below: 

1. 

2. 

3. 

4. 

53 

cess products o& red from the SU~D~V Systea Many organizations purchase 
reserve quantities of hazardous materials from the supply system near the end of 
each fiscal year if they have funds remaining in their operating budgets. 

Unused nroducts returned from on-site activitiez Often an organization is not able 
to use all of the hazardous material ordered for performing a given task. The user 
may wait a long time before returning the hazardous material into the Sassy 
Management Unit’s (SMU’s) supply system, and the material becomes off- 
specification (off-spec) because of expired shelf life or other reasons, as described 
below. 

Unused products returned f 
. off site . . . rom m activrt 1eS; Organizations bring back 

hazardous materials from off-site activities, sometimes from outside of the United 
States. Often the materials are not needed or used at the Installation, are of 
unla~own origin or are off-spec. 

. cess nroducts in the sup-ten; Occasionally the SMU orders a product 
normally supplied by Base Logistics (e.g., non-military consumable items) when Base 
Logistics does not have the material in stock. However, once Base Logistics 
replenishes its stock of the product, users of the product are disinclined to obtain the 
product from SMU and SMU’s remaining stock goes unused. 

OFF-SPECIFICATION YRODUaS 

Many off-spec products at the Installation become hazardous waste when discarded. Some 
of the reasons that these products are off-spec are noted below: 

. 
1. &&&&&l& l Organizations often do not use hazardous materials before the 

shelf life has expired. There are existing procedures for having the shelf life 
extended for certain classes of hazardous materials. However, organizations 
generally do not conduct routine inventories of these materials to check the shelf life. 
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Also, the SMU and Base Logistics occasionally issue materials whose shelf lives have 
already expired at the time of issuance. 

2. Imnroner label/unidentified matea The SMIJ and the DRMO require certain 
specific information to be displayed on containers of hazardous materials before 
offering the material to others for use. Labels are often found to be illegible or 
missing information making future use of the material improbable. Sometimes 
materials have no label or an associated Material Safety Data Sheet, making 
identification almost impossible. 

3. Unacceptable container; A container may become dented, rusted, or even leaking 
such that it cannot be re-issued at the Installation. This can occur because of 
excessive handling of the container, inadequate equipment for moving containers, and 
inadequate facilities for storing hazardous materials. 

4. 
. . . . rcal!chexmcal comppsltlpa; Sometimes hazardous materials cannot be 

reused because of a change in the physical or chemical state of the material (e.g., 
paint hardens, aerosol cans loose pressurization, material separates into multiple 
phases). This occurs because of the lack of adequate storage facilities and the use 
of improper storage techniques. 

53 ESTIMATION OF WASTES DISCARDED AS HAZARDOUS WASTE 

Information obtained from generators was not specific with respect to estimated generation 
of discarded products that are hazardous wastes. Therefore, data was used from the MCB’s 
1992 Hazardous Waste Annual Report to indicate quantities of discarded products 
generated at the Installation. Information on discarded products, as well as wastes 
generated at the MCI3 in FY 1992 is presented in Table D-l in Appendix D. Information 
on discarded products, as well as wastes generated at the MCAS in FY 1992 is presented 
in Table D-2 in Appendix D. These quantities are anticipated to decrease in the future 
based on an increased awareness of the problem with discarded products and improvements 
in hazardous materials management procedures and facilities at the Installation. 

5.4 RECOMMENDATIONS FOR REDUCING GENERATION OF DISCARDED 
COMMERCIAL CHEMICAL PRODUCTS 

Unless otherwise stated, the following recommendations apply to both the MCB and the 
MCAS: 
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1. Substltuteus mate* The instahation should find non-hazardous 
materials that can be substituted for hazardous materials in operations whenever 
there is a commercially available substitute to minimize the potential for discarded 
products becoming hazardous waste. 

2. Revise hazardpvs materials m The Installation should revise 
procedures for procuring hazardous materials by creating controls on the purchase 
of hazardous materials that are not normally used by a unit/squadron/organization. 
This can be done through an Authorized Use List for the Installation. Procedures 
for purchasing a needed hazardous material should not be so time-consuming that 
they create problems in obtaining new hazardous materials in a timely manner. 
These procedures should ensure that the material is required for operation and will 
not create unnecessary exposure risks for personnel using the material. 

3. Revise hazdous mat~roced~ The Installation should begin 
conducting routine (e.g., monthly, quarterly) inventories of hazardous materials and 
inspecting hazardous material storage areas at the unit level. These procedures 
would enable hazardous material users to ident@ unused, unneeded hazardous 
materials before the materials are considered off-spec and allow the user to return 
the material to the supply system, turn in the material to the DRMO for 
remarketing, or have the shelf life extended. 

4. . . . . Tower the order points for hm mate& m the vp _ Iv svstems; SMU 
and Base Logistics should lower the order points (both the high and low) to minimize 
unnecessary inventories. SMU and Base Logistics should consider using just-in-time 
ordering practices stocking only what is necessary to keep the Installation functioning, 
whenever feasible, to minimize the quantity of hazardous materials in stock on site, 
unless the practice would interfere with operational readiness. Agreements should 
be made with suppliers to have expedited deliveries so that the organizations at the 
Installation do not have to wait for hazardous materials to arrive. The MALS 26 
Supply and MALS 29 Supply should also consider operating in this manner if it 
would not interfere with the operational readiness of the MCAS. 

5. 
. 

me procedures for revoff sDec s * According to 
site personnel, the procedures for returning unused or off-spec materials are time- 
consuming and overly burdensome, and it is easier and quicker for users to dispose 
of the materials as hazardous waste. Because the MC333 and the MCA!?s operating 
budgets currently pay for all hazardous waste disposal, there is no incentive to 
discourage this practice. 
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6. . . . Create consoh&d hw material u * One means of encouraging 
reuse of hazardous materials is to create consolidated hazardous material issue points 
(i.e., warehouses) within organizations (i.e., battalions, regiments, MAGs). These 
facilities could dispense the minimum required quantities of hazardous materials to 
users, similar to a pharmacy, and receive unused quantities on a regular basis (e.g., 
weekly), virtually eliminating the need for storing large quantities of hazardous 
materials in each work area This would allow organizations to maintain tighter 
controls on hazardous materials issued and could reduce the stockpiling of materials 
within an organization. This system could also limit the burden of tracking shelf life 
to the consolidated issue points and the primary supply organizations. 

7. . . Consolidate ‘n * If consolidated 
hazardous material issue points are created, then the <go-day storage areas could 
be consolidated and co-located with the consolidated hazardous material warehouses. 
This would also ease the burden of maintaining multiple <go-day storage areas and 
minimize the labor associated with transporting hazardous wastes to the permitted 
hazardous waste facility at the MCB or to the main <go-day site at the MCAS. 

8. hpw&wrdous materiad trackixw svstem; The Installation should consider using 
a bar code system to track all hazardous materials at the Installation. Labels could 
be coded with pertinent product information including the shelf life expiration date. 
At a minimum, bar code readers should be available at all primary supply 
organizations and at each consolidated hazardous material issue point (see 
Recommendation #5 above). Information should be available on a centralized 
computer system (probably separate systems for the MCB and the MCAS). 

9. . . . ImProve hazardous material storage f&tttes; Most of the current hazardous 
material storage facilities are not designed to sufficiently protect the integrity of 
containers of hazardous materials. Many hazardous materials are stored outdoors 
and are exposed to the effects of heat, cold, and rain. Most structures are not 
climate-controlled and often are degrading because of their age. Improved facilities 
would help prevent labels from fading or eroding and containers from corroding or 
rupturing. 
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BMYP 

CARC 

CFR 

comm 

DLA 

DOD 

DRMO 

EMD 

FY 

HMDC 

HMDM 

HMDO 

HMSH 

IQC 

LQG 

MCI3 

LIST OF ACRONYMS & ABBREVL&‘JlON~ 

Best Management Practice 

Carcinogenic (refers to type of paint) 

Code of Federal Regulations 

Communications 

Defense Logistics Agency 

Department of Defense 

Defense Reutilization Marketing Office 

Environmental Management Department (MC& Camp Lejeune) 

Fiscal Year 

Hazardous Material Disposal Coordinator 

Hazardous Material Disposal Manager 

Hazardous Material Disposal Officer 

Hazardous Materials Site Handler 

Hazardous Material 

Hazardous Waste 

Indefinite Quantities Contract 

Large Quantity Generator 

Marine Air Logistics Squadron 

Marine Corps Base, Camp Lejeune, North Carolina 
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MCAS 

Motor-T 

NAVFAC 

NBC 

NCAC 

NCHWS 

NOD 

NOV 

NPV 

O&M 

Off-spec 

RCRA 

RCRB. 

RUST E&I 

SAA 

SEA 

SMU 

LIST OF ACRONYMS & ABBREVIATIONS - Continued 

Marine Corps Air Station, New River, Jacksonville, North Carolina 

Motor Transportation Unit 

Morale, Welfare, and Recreation 

Naval Facilities Engineering Command 

Nuclear, Biological, and Chemical 

North Carolina Administrative Code 

North Carolina Department of Environment, Health and Natural 
Resources, Solid Waste Division, Hazardous Waste Section 

Notice of Deficiency 

Notice of Violation 

Net Present Value 

Operation and Maintenance 

Off-specification 

Resource Conservation and Recovery Act 

Resource Conservation Recovery Branch 

RUST Environment & Infrastructure 

Satellite Accumulation Area (or Point) 

Safety and Environmental Affairs Office (MCAS, New River) 

Sassy Management Unit 
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TM0 

2D FSSG 

2D Mar Div 

2D MAW 

2D MEF 

2D SRIG 

LIST OF ACRONYMS & ABBREVIATIONS w co ntinud 

Traffic Management Office 

2nd Force Service Support Group 

2nd Marine Division 

2nd Marine Air Wing 

2nd Marine Expeditionary Force 

2nd Surveillance, Reconnaissance, & Intelligence Group 
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TA8LE S-1.1 LIST OF SATELUTE ACCUMULATION AREAS: MCB. CAMP LEJEUNE 

LOCATION 
x COMMAND REQ/SN/ORQANUATlON lJNIT/GOMPANV 
0 2ND FSSQ 2ND DENTM BN 

jSIJlLDlNQ #i 

1 2NDFSSQ 2ND LANDlNQ SUPT BN FCl26 
1 2NDFSSG MD LANDfNG SLJPT BN HEAVY EQ FCl20 
1 2NDFSSQ PND IANDfNQ SUPT EN CWM = FG134 
1 2NDFSSQ 2ND IANMNG SUPT BN COMM SEC FGl34 
1 2NDFSSQ 2NDMAfNTBN ENQA MAfNl-FIRE COftTR FG26S 
1 2NDFSSQ 
1 2NDFSSQ 
1 PNDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 PNDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 2NDFSSO 
1 2NDFSSQ 
1 2NOFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 PNDFSSQ 
1 2NDFSSQ 
1 PNDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
1 2NDFSSQ 
0 2NDFSSQ 
0 2NOFSSQ 
0 2NDFSSQ 
0 2NDFSSQ 
0 PNDFSSQ 
0 2NDFSSQ 

35 

2ND MAINT BN 

2ND MAINT BN 
PND WINT BN 
2ND MAINT BN 
2ND MAINT BN 
2ND MAINT BN 
2ND MAINT BN 
2ND MAINT BN 
2ND MAlNT SN 
2ND MEDfCAL SN 
2ND MEDKXL BN 
2ND MEDiCAL BN 
2ND SUPPLY BN 
Utl ENQR SLIPPT BN 
OTH ENQR SUPPT BN 
6TH Ef4QR SUPPT BN 
8Ttl ENQR SUPf’T BN 
8TH ENQR SUPPT ON 
WI ENQR SUPPT BN 
OTH ENQR SUPPT BN 
IJTH ENQR SUPPT BN 
8TH ENQR SUPf’f BN 
6Ttl MOTDR SUPPT EN 
8Tl-f MOTOR SUPf’T BN 
HDIW3VfCEBN 
HQ L SERVlCE BN 
HO & SEIWfCE BN 
HQ&SEMEBN 
HO & SERVICE BN 
MSSQ-22 

MSSQ-24 
MSSQ-26 
BSSQ-4 
BSSQ-6 
CSSD21 
CSSD-23 

H&S co MoTofw 

H&S co u01oR1 

ORF 

ORF 

ELMACQ 

-(EuMco) 
RAmI (ELIMCQ) 
RADIO (EwAco) 
RADIO (ELMAcq 
COMM PLT 
COMM PLT 
MOTOR-T 
MOTOR1 
COMM 
COMM 
WMM 
YEPS 
YEPS 
HEAW EO MAINT 
COMM 
HEAW EQ MAINT 
BAIDQE CO 

NBC WAREHOUSE 
MOTOR 1 
WMM 
WMM 

MOTOR T 

FG46 
FC-46 
FC-45 
FG4!f 
FCSO 
FGSI 
FGSI 
FGSI 
FCSI 
FG263 
FG263 
FG263 
FG263 
FG136 
FGl36 
FGl36 
FGIOO 
FGl60 
FG266 
FG260 
FG266 
FG616 
FG270 
FG270 
1211 
FG255 
FG2!i6 
FG236 
FG255 
FGIW 

MAP 
NO. 

l-7 
L-7 
L-7 
L-7 
L-7 
l-7 
L-7 
L-7 
L-7 
L-7 
L-7 
L-7 
l-7 
L-7 
L-7 
L-7 
L-7 
L-7 
L-7 
L-7 
L-7 
L-7 
L-7 
L-7 
L-7 
L-7 
L-7 
L-7 
L-7 
L-6 
L-7 
L-7 
L-7 
L-7 
L-7 

(DEPLOYED) SHARE SlTES WITH MSSQ-22 
(DEPLOYED) SHARE StTES WfTH MSSQ-22 

SITEAQE AREA MAXD 

a!!asI!lIdM) 

a 1 5 5 

11 16 5s 65 

link 16 5s 66 

Mk 16 !I5 !I5 

unk IS !ls 56 

7 2 S S 

7 0 55 5s 

unk 16 5 S 

lwdc 0 55 55 

6 4 5 S 

unk 1 3 3 

unk 4 30 30 

lmk 1 3 3 

unk 1 3 3 

7 30 55 5s 

7 50 5s 55 

7 0 55 56 

7 12 30 30 

4 16 30 30 

4 16 5s 65 

4 16 !I6 55 

11 4 5 S 

11 0 55 55 

a 16 5 S 

4 16 55 55 

28 0 5s 6s 

46 a 55 5s 

S 6 S S 

S 16 55 55 

40 25 5s 66 

6 2 s S 

6 16 55 55 

6 16 55 6s 

6 20 55 5s 

26 unk unk unk 

AVE Q DAYS @ SATELLITE SAA 
SITE QENERATION POINT - 

unk BATTERYROOM 
<3 MAINTENANCE BAY 
<3 Ml-fEFW TEST AREA 
<3 BATTERY TEST AREA 
<3 BAllERY TEST AREA 

unk BATTERYROOM 
<3 MAlNTfINANCE SAY 

unk BATTERYROOM 
<3 MAINTENANCE SAY 

unk LAB 
unk REPAIR AREA 
<3 REPARIA AREA 

unk REPAIR AREA 
unk REPAIR AREA 
<3 BATTERY TEST AREA 
<3 BATTERY TEST AREA 
<3 MAINTENANCE MY 
<3 MAINTENANCE BAY 
<3 BATTERY TEST AREA 
c3 SATTENV TEST AREA 
<3 BATTERY TEST AREA 
unk BA?lERIROOM 
<3 MAINTENANCE SAY 
unk BATTERYROOM 
t3 COMMIUIOM 
~3 MAINTENANCE SAY 
<3 MAINTENANCE BAV 
unk BATTEAVROOM 
c3 MAINTENANCE BAY 
< 3 NBC STORAQE 
unk BATTERYROOM 
<3 COMM ROOM 
c3 COMMROOM 
<3 MAINTENANCE SAY 
unk MAINTENANCE BAY 

WASTE 

BATTERV ACID 
OIL FILTERS 
Ll BATIERIES 
MQ BATTERIES 
Nl/CO MTTERlES 
BATTERY ACID 
OIL FILTERS 
BATTERY ACID 
OIL FILTERS 
TCF-MUHANE 
HQ BATTERIES 
Ll BATTERIES 
MQ BATTERIES 
Nl/CD BATTERIES 
Ll BATTERIES 
MQ BAlTERlES 
OlL FILTERS 
OIL FILTERS 
HQ BATTERIES 
Ll BATTERIES 
Nl/CD SAmRIES 
BAlTERV ACID 
OIL FILTERS 
SAllERY ACID 
MQ BATTERIES 
OIL FILTERS 
OIL FILTERS 
BATTERY ACID 
OIL FILTERS 
CHARCOAL FILTERS 
SATTERV ACID 
Ll BATTERIES 
MQ SAITERIES 
OIL FILTERS 
OIL FILTERS 

SITE CONDITIONS 

v 
f,h.l.l.q.tad 
f.1.q 
h.l.p.=J 
h.l.p.d 
I.4 
I.4 
had 
rh.aa+d.ai.an 

(No-notsd) 
Id 
d.l.p.nd 
d.f.p.d 
d.1.p.d 
d.l.p.ad 
d.g.lwd 
..f.U.p.d 
h.l.af 
rb.h.af 
f.1 
f.l.n.ac 
1.1 
f.h,l.l.~.d 
tl 
1 - 

f.l.kl.q.u.d 
f,h.l.awd 
f.h,l,ld 
I 
cb.h,i,sl 

1.P 
w&h.1 
h.1.p 
I 
I 

w 
v 
v 
w 
4J 
4J 
v 
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TABLE El.1 LIST OF SATELLITE ACCUMULATION AREAS: MCB. CAMP LEJEUNE 

$ COMMAND REG/S~ORQANIZATION UNIT/COMPANY . 

1 2NDMARDN 1OTH MARREQT H9 BATTERY-MOTOR-T 
1 PNDMARDN 10THMARREQT Ha BAllmY-ENQR 
1 2NDMARDN 1OTli MARREQT Ha BAllERY-MOTORT 
1 2NDMARDN 1OTti MARREQT STHBN-MT 
1 2NDMARDN 10THMARREQT PND BN-MAINT 
1 2NDMAR DIV 10TliMARREQT 3RD BN-MAINT 
1 2NDMARDN 1OTHMARREQT 1ST BN-WHT 
1 PNDMARDN 1OTti MARREQT 3RD BKMAINT 
1 2NDMARDN 1OTtiMARREQT 1ST BHWNT 
1 2NDMARDN IOTHMARREQT 2ND BN-MAINT 
1 2NDMARDN PNDASLTfVilB BN 
1 2ND MAR DN 2ND ASLTPHIB BN 

1 PND MAR DN 2ND ASLTPHIB BN 
1 2ND MAR DN 2ND ABLTPHIB BN 
1 2NDMARDN 2NDASLTPHlBBN 
1 2ND MAR DN 2NDASLTPMlB BN 
1 PND MAR DN 2ND COMBAT ENQR BTN UTILITIES 
1 2ND MAR DIV PND COMBAT ENQR BTN 
1 2NOMARDfV 2NDCOMBATENQRBTN 
1 2NDMARDlV 2NDCOMBATENQRBTN MOTOR-T 
1 PNDMARDN 2NDCOMBATEMQRBTN HEAWEQ 
1 2ND MAR DN 2ND COMBAT ENGR BTN 
1 2NDMARDN 2NDCOMBATENQRBTN COMMSHOp 
1 2NDMARDN 2NDCOMBATENQRBTN COMMBtlQP 
1 2NDMARDN 2NDCOMBATEMQRBTN COMMBHOP 
1 2NDUARDfV 2NOCOMBATEMQRBTN COMMSW 
1 2NDMARDN 2NDCOMBATENQRBTN NBCWAREHOUSE 
1 2NDMARDN 2NDLTARMINFBTN NBC WAREHOlBE 
1 2NDMARDN 2NDLTARMINFBTN NBCWAREHOUBE 
1 2NOMARDN 2NDLTARMlNFBTN NBC WA#HousE 
1 PNDMARDN 2NDLTARMlNFBKN NBC WARHOUSE 
1 2NOMARDN 2NDLTARMiNFBTN COMM 
1 2NDMARDN 2NDLTARMINFBTN COMM 
1 PNDMARDIV 2NOLTARMINFBTN COMM 
1 2NDMARDN 2NDLTARMlNFBTN COMM 
1 2ND MAR ON 2ND Ll ARM INF BTN COMM 
1 2ND MAR ON 2ND LT ARM INF BTN MOTOR-T 
1 2ND MAR DN 2ND LT ARM INF BTN MOTOR-t 

LOCATION MAP 

JBUILDINQ r\ NO. 

1323 Ld 
1323 Ld 
1323 Ld 
1450 LS 
rns L-7 
rns L-7 
177s L-7 
u75 L-7 
vr5 L-7 
v75 L-7 
A-47 L-9 
A47 L-3 
A47 L-3 
A-47 L-3 
A47 L-3 
A47 L-9 
1604 L-7 
13M L-7 
1330 L-7 
13M L-7 
13@I L-7 
1333 L-7 
1m L-7 
1333 L-7 
11)85 l-7 
1333 L-7 
434 L-3 
445 L-5 
445 L-3 
445 L-3 
ml L-3 
57s l-7 
57s L-7 
57s L-7 
375 L-7 
57s L-7 

I5751 L-7 

I573l L-7 

SITEAQE AREA MAX0 

IvRs)E.af!w 
2 
2 
2 

12 
13 
13 
13 
13 
13 
13 

unk 
unk 
unk 
unk 
unk 
unk 

42 

13 
13 
13 
19 
1s 
s 
!I 
5 
5 

51 
so 
50 
60 
So 

unk 
unk 
unk 
lmk 
unk 
unk 
unk 

1 
1 
0 

13 
12 
6 
1 

0 

0 

a 

15 
2 

12 

0 

25 

25 

16 

13 
6 
6 
6 
0 

16 
0 
0 

15 
12 

s 
5 

55 
II 
S 
5 
5 

!i5 
30 
55 
5 
2 

55 

5s 

55 

55 

s!i 

5 

55 

55 

55 

55 

30 

55 

55 

30 

55 

AVE Q DAYS @ SATELLITE SAA 

q 

5 
5s 

!I 
S 
s 
5 

55 
30 
55 
5 
2 

5s 

5s 

55 

5s 

5s 

!I 

5s 

5s 

55 

s!l 

30 

s5 

55 

30 

5s 

32 2oom mnll 
0 35 3s 

IS 33 3s 
0 3s 3s 
4 5 5 
2 2 2 
a 55 55 
n IL!3 5s 
2 2 2 

13 55 55 
0 55 55 

SITE QENERATlON POINT WASTE . 

-iik BATTERY ROOM BATTERY ACID 

unk 

<3 

unk 
unk 
unk 
unk 
<3 

4 

<3 

unk 

Ullk 

<3 

4 

<3 

<3 

<3 

unk 

<3 

<3 

<3 

<3 

<3 

<3 

*3 

<3 

<3 

<3 

<3 

<3 

<3 

unk 

Ullk 

<3 
<3 
unk 
<3 

<3 

MllEAYRooM BATTERY ACID 

MAINTENANCE BAY OIL FILTERS 

BATTERY ROOM BATTERY ACID 

BATTERYROOM BATTERY ACID 

eAl-rERYRooM BATTERY ACID 

BATTERY ROOM BATTERY ACID 

MAINTENANCE BAY OIL FILTERS 

MAINTENANCE BAY OIL FILTERS 

MAINTENANCE SAY OIL FILTERS 

BATTERY ROOM BATTERY ACID 

BATTERY TEST AREA HQ BATTERIES 

SAlTEAy TEST AREA LI BATTERIES 

BATTERY TEST AREA MQ BATTERIES 

MAINTENANCE SAY OIL FILTERS 
VARIOUS PAINT 

MAINTENANCE SAY OIL FILTERS 

MnERYRooM BATTERY ACID 

VARIOUS ENAMEL PAINT 
MAINTENANCE SAY OIL FILTERS 
MAINTENANCE BAY OIL FILTERS 
VARlOUS CARC PAINT 

TEST AREA HQ BATTERIES 

13% LI BATTERIES 

1333 MQ BATTERIES 

TEST AREA NVCD SAllERlES 

NBC BTORAQE CHARCOAL FILTERS 
NBC STORAGE QAS MASK FILTERS 

NBC STORAQE NBC KITS, M253. M291 

NBC STORAQE NBC M256 KITS 

NBC STORAQE SUPER TROPKXL BLEACH 

BAllERYROOM SATTEFIY ACID 

BATTERY STORAGE HQ BATTERIES 

BATTERY STORAQE LlllilUM BAT-f 

BAlTElW STORAGE MQ BATTERIES 

BATTERY STORAQE Nl/CD BATTERIES 

MAINT BAY CARC PAINT 

MAINT BAY ENAMEL PAINT 

SITE CONDITIONS 

I 

I 

t.g.h.l.l 

I 

h.1 

I 

Uq 

~g.f.h.l.d 

h.l.1.d 

&h.i.l.d 

h-1 

h.1 

h.1 

h.1. 

b 
h.1.p.d 

Ld 

bll 

s.l.l.n.wbrnl 

h.d 

h.1.d 

..h.q.d 

h.q 

w 

h.l.q.r.ag 

h.1.q 
hl,p,d 
1.P.d 

h.l.p,af 

h.l.p,d 

b.d 

I 

g.h.l.l. 

El. 

g.h.l.l, 

P.w.~*w 

I.m.p.q.y.d.a/ 
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TABLE B-1.1 LIST OF SATELLITE ACCUMULATION AREASz MCB, CAMP LEJEUNE 

LOCATION MAP SITEAQE AREA MAXQ 
t COMMAND REQ/BN/ORQANlZATlON UNIT/COMPANY JBUILDINQ r) NO. 
1 PNDMARDN 2NOMARREQT NBCWAREHOUSE HP-200 L-5 
1 ONDMARDIV 2NDMARREQT 
1 2NDMAR DIV 2NDMARREQT 
1 PNDMAR DN 2NLl MARREQT 
1 2NDMAR DIV 2NDMARREQT 
1 2NDMARDlY 2NDMARREQT 
1 2NDMARDN 2NOMARREQT 
1 2NDMARWV 2NDRECONBN 
1 PNDMARDIV PNDRECONBN 
1 PNDMARDIV 2NORECONBN 
1 PND MAR DIV 2ND TANKBN 
1 PNO NARDtV 2NOTANKBN 
1 2ND MARDIY 2NDTANKBN 
0 PNDMARDIV 4THMARREQT 
1 2NDMARDlY BTHMARREQT 
1 2NDMARDiV 6THMARREQT 
1 2NDMARDlY BTHMARREQT 
1 2ND MARDIV BTHMARREQT 
1 2ND MARMV OTHMARREQT 
1 2NDMARDlV ITHMAMARREQT 
1 2NO MARUV 8THMARREQT 
1 2NDMARDlY BTHMARREQT 
1 2NoMARDly HQBTW 
1 PNOMARDIY HQBTN 
1 2NDMARDlY HOBTN 
1 2NDMARDlV HQBTN 
1 WDMARLMV HQBTN 

sl 

NBCWAREHOUBE HP-200 L-S 40 
MOTOR T HP-250 L-5 unk 
coMYBHoP HP-250 L-5 unk 
coMMBHoP HP-250 L-5 unk 
COMMBHOP HP-230 L-5 unk 
MOTORT HP-250 L-5 Ullk 

B&-l23 l-10 mk 
MOTOR-T B&130 L-IO ula 
MOTORT B&l30 L-10 unk 
WNT 16M L-7 10 
MINT lBS4 L-7 10 
MAINT lBS4 L-7 10 
2ND BN (DEPLOYECJ) USES OTH MARINE REQIMENT SITES 
MOTORT 1829 L-7 2 
coMMBHoP lB41 L-7 39 
cow BWP lB41 L-7 a 
HQ CO-NBC WAREHOUSE 117 L-5 51 
HQ WNBC WAREWUBE 117 L-5 51 
HOMNBCWAREHOUSE 117 L-5 51 
MOTOR-T HP-100 L-5 10 
MOTOfbT HP-m0 L-5 10 
TWCKCO tm L-7 21 
TRUCKCO 17BO L-7 21 
WMMCO 1200 L-7 10 
COMMCO 1880 L-7 10 
COMMCO 1m L-7 10 

2.25 
40 
30 
16 
16 
IS 
6 
a 
4 
6 
4 

16 
0 

AYE Q DAYS@ SATELLtTE SAA 

%! 
36 
5 

10 
55 
55 
55 
5s 

5 
55 

5 
55 
xl 

5 
5s 
5s 
55 
55 
5s 
5 

55 
s 

5s 
I 

5s 
M 

SITE - QENERATION POINT WASTE 
73 NBC STORAQE GOAL FILTERS 

t3 NBC STORAGE Ml!% DECON KITS 
unk BATTERY ROOM SAlTERY AC10 
unk TEST AREA HO & Nl/CD BATTERIES 
<3 TEST AREA Ll BATTERIES 
<3 TEST AREA MO BATTERIES 
<3 MAINTENANCE BAY OIL FILTERS 
<3 B&l23 LVMQ BATTERIES 

unk BATTERYROOM BATTERY ACID 
t3 MAINTENANCE BAY OIL FILTERS 
unk BATTERYSHOP BATTERY ACID 
<3 BATTERY TEST AREA U EAl-IERlES 
~3 BATTERY TEST AREA MQ BATTERIES 

unk BATT ROOM BATTERY ACID 
t3 BATTERY ROOM Ll BATTERIES 
<3 COMM MG BATTERIES 
<3 NBC STORAQE CHARCOAL FILTERS 
<3 NBC STORAQE M-256 KITS 
t3 NBC STORAGE Y-256 KITS 
unk BATTERY ROOM BATTERY ACID 
<3 MAINTENANCE BAY OIL FILTERS 
<3 BATTERY ROOM BATTERY ACID 
<3 MAINTENANCE BAY OIL FILTERS 

unk BATTERYFKXW MllERY ACID 
<3 BAT-rERYflooM Ll BAmRIES 
4 MAINTENANCE BAY OIL FILTERS 

SITE CONDITIONS 
d 
d.d 
h.1.w 
c.d.m 
h.1.p 
I.4 
h.1 
C,l.l.M 
h.4 
l.l.4 
rh.l.8 
I..b 
I.& 
4 
I 

M 8 
q 
h.ai 
M.w 
h.1.w 
h.r,u 
h.1. 
h.u.d . 
hid 
h.l,q - 
h.l.1 
g.h.U.d 
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TABLE B-l.1 LIST OF SATELLlTE ACCUMUUTION AREAS: MCB. CAMP LEJEUNE 

g COMMAND 

1 2NOMEF 

1 2NDMEF 

1 2NDMEF 

- 2NDMEF 

3 

1 PNDSRlQ 

1 2NDSRtQ 
1 2NDSMQ 
1 2NDSRlQ 
1 PNDSRIQ 
1 2NDSRlQ 
1 2ND SRIQ 
1 2NDSRIQ 

1 2NDSRlQ 

1 PNDSRIQ 

1 2NDSRlQ 

1 2NDSRlQ 

1 2NDBRiQ 

1 2NDSRlQ 

1) 

LOCATION MAP SITE AGE AREA MAX 0 AVE Q DAYS @ SATELLITE SAA 

REQ/BN/ORQANIUTION UNIT/COMPANY 

H&SW MOTOR-T SECTION 
jBUllDlNQ #I NO. 

1205 Lb 

SITE QENERATlON POINT WASTE 

-;;;lk BATTERY ROOM iii?% ACID 

H&S co MOTOR-T SECTION 1771 (NEW) L-7 20 unk unk unk unk BATTERYROOM BATTERY ACID 

SOTQ RR= L-6 50 unk unk unk unk RlFLE RANQE LEAD SWEEPINGS 

HIS CO NBC SECTION @ 1827 INCLUDED W/2ND SRIG’S WASTE NBC QEAR 

2ND ANQLIW CO 
2NDAMQuwco 
2ND ANQlKZO CO 

2ND ANQLKZO CO 

2ND FORCE RECON W 
2ND FORCE RECON Co 
2NO RADIO EN 
6TH WMM BN 
8TH WMY BN 
HO L SERVICE W 
HQISERVICEW 
HOLSEfWlCEW 
HQISENVICEW 
REMOTE PILOTVEH W 

MOTOR-T FG251 

MOTORT FC-251 
WMM SEC FG2Sl 
WMM SEC FC251 
USE SAME AREAS AS 2HD FC2Sl 
USE SAME A- As 2ND FG251 
MOTOR-T FC241 
ALFHAW 16OS 

ALPHAW 105 
13w/1310 

1310 

NBC 1827 

NBC lB27 

1747 

L-7 

l-7 

L-7 

L-7 

L-7 

L-7 

L-7 

L-0 

Lb 

L-0 

Ld 

L-7 

L-7 

L-7 

15 4 5 s 3 BAlTERYRooM BATTERY ACID 

15 s 55 55 2 SERVICEBAY OIL FILTERS 
15 21 unk tank unk RADIOBAY LI BATTERIES 

15 12 35 35 <l RmOBAY Ni/CD BATTERIES 

15 BATTERY ROOM BATTERY ACID 

IS SEfMCE BAY OIL FILTERS 

12 1 5 5 unk BATlERYROOM BATTERY ACID 

so 2 50 LBS 50 LBS never full KRYPTOLOQY HQ BATTERIES 

>6 s4ool.B 55 <3 Ll BAlTERlES 

51 n 5 5 unk BAll DRAINED ON AD BAllERY ACID 

51 n 55 55 <3 SERVICEBAY OlL FILTERS 

41 16 6s 55 unk WAREHOUSE 236KlTS 

41 IS 55 55 unk WAREHOUSE CHARCOAL FILTERS 

unk 15 45 <4s <l WMMSHOP Ll/MQ BATTERIES 

SITE CONDITIONS 

rh.Ll.Lw 

d.h.l 

h,l 

h.l 
ah 

d,h.i 

h-1 

I.ku.w 
h.l.1 

1.d 

1,l.U.f 

c.L= 
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TABLE S-l.1 LIST OF SATELLlTE ACCUMUlATlON AREAS: MCB. CAMP LEJEUNE 

2 COMMAND 
1 Mea 
1 MCB 
1 MCB 
1 MCB 
1 MCB 
1 MCB 
1 MCB 
1 MCB 
1 MCB 
1 MCB 
1 MCB 
1 MC0 
1 MC0 
1 MC0 
1 MCB 
1 MCB 
1 MCB 
1 MCB 
1 MCB 
1 MCB 
1 MCB 
1 MC8 
1 MCB 
1 MCB 
0 MC0 
0 MCB 
0 MC8 
0 MCB 
0 MCB 
0 MC0 
0 MC8 
0 Ma 
0 MCB 

w 

REGIBNJORQANIZATION 
EASEBRIQ 
ENV MQMT ON 
FAGMAINTENANCE 
FAGMAINTENANCE 
FLD ME0 SERV SCHOOL 
1oQfsTKzs 
LOQISTKX 
MC ENQR SCHOOL 
MC ENQR SCHQOL 
MC SERV SFT SCHOOL 
MC SERV SPT SCHOOL 
MORALE. WEL (I REC 
MORALE WEI. I AEC 
MORALE. WE1 & REC 
MORALE ML & REC 
MORALE, Ml & REC 
NAVAL HOSPfTAL 
NAVAL HosPfTAl 
NAVAL HOSPrrAl 
NAVAL HosPlTM 
SCHOOL OF INFANTRY 
SCHOOlOFlNFANlRV 
SCHOOl OF INFAm 
SCmXnOF INFANTRY 
COMMELECTRONKXOfV 
DEPENDENT’SSCHOOIS 
FAGBACHELOR HOUSE 
FAGFIRE DIV 
FAGPUBUC WORKS 
H0&SUPPORTBN 
MILITARY SUPPT Mv 
NAV DENTAL GUNK: 
PROVOSTMARSHAu 

LOCATION 
UNIT/COMPANY pJlLMNQ #I 

1041 
RECYCLINQ CENTER 8332(913)7 
PAINT SHOP 1202 

4 
M-326 

(SITE NEVER USED) 1502 
aw 

MAINT PLANT 86-51 
MNNTPUNT BE51 
MOTOfbl M-119 
MOTOR-T M-w 
ALlTOHOSBYSHOP(HP) 1106/1107 
CENTRMsRvsT~q 1613 
PAINT LOCKER 1733 
MCAS SERV STATION AsIlO 
AUTO HOBBY SHOP(CHEl) 8871 

NW100 
NH-100 
NH.118 
[NKlW] 

COMM SEC TG611 
CUMM SEC Tcdll 
COMM SEC Tcbll 
COMM SEC TC-611 

NO. 

Lb 

14 

L-0 

L-3 

L-o 

Lb 
14 
1-O 
L-0 
L-2 
L-2 
Lb 
Lb 
L-7 
L-4 
L-0 
l-3 
L-3 
13 
L-3 
L-l 
L-l 
L-l 
L-l 

SITEAQE AREA MAX0 

OISaRlW 
unk 64 55 

unk 16 5 

51 25 55 

52 25 55 

so 0 55 

51 unk N/A 

U 3 30 

47 4 S 

47 lb 55 

w 0 55 

15 16 s 

51 a 55 

33 0 !I!5 

18 10 55 

44 0 55 

38 0 55 

Unk 1 5 

unk 1 5 

unk 0 30 

unk 1 5 

47 4 2 
47 12 55 
47 16 xi 
47 4 30 

AVE Q DAYS @ SATELLITE SAA 

% 

5 

55 

5s 

55 

NIA 
30 

5 

55 

55 

5 

55 

55 

55 

55 

55 

!I 

!I 

30 

5 

2 
55 
56 
30 

SITE - QENERATlON POINT 
73 VARIOUS 

mk VARIOUS 
<3 SPRAY BOOTH 
<3 MAINTENANCE BAY 
<3 VARIOUS 

N/A BATTERYROOM 
13 SPfwYBOOTH 
unk EATTEAYROOM 
<3 MAINTENANCE BAY 
<3 MAINTENANCE BAY 
unk BATTERY ROOM 

<3 MAINTENANCE BAY 
<3 MAINTENANCE BAY 
<3 1733 
<3 MAINTENANCE SAY 
<3 MAINTENANCE 6AY 
unk HOSPITALlAB 
unk HOSPITAL LAS 
<3 MAINTENANCE BAY 
unk HOSPITALLAB 
unk TGOII 
<3 TC-611 
<3 Tcdll 
<3 TG611 

WASTE 
3 PAINT 
NVCD BATTERIES 
WASTE PAINT 
OIL FILTERS 
MQ BATTERIES 
BAIlERY ACID 
WASTE PAINT 
BAT7ERY ACID 
OIL FILTERS 
OIL FILTERS 
BATTERY ACID 
OIL FILTERS 
OIL FILTERS 
WASTE PAINT 
OIL FILTERS 
OIL FILTERS 
FORMMDEHYDE 
KYLENE 
OIL FILTERS 
ETHYL MCOHOL 
HG BATTERIES 
Ll BATTERIES 
MQ BATTERIES 
Nl/CD BATTERIES 

SITE CONDITIONS 
LkW.Xd 
Cd.p.d 
1.d.d 
tw 
M,q 
ck 

h.id,d 
c.h.l.d 
h.l.u.d.af 
b.h.1.p 
ahh.l. 
..h.kl.q.wtd 
1.l.n 
d-dl.p.d.d 
I,l.n.p.d 
h.1.d.d 
f.o.h.l.%ag 

dh,l.l.d.w 

a.c.fJ.l.n.d.d 

c.fh.l.l.d.mg 

Lp,=,d 

I.P.d 

f.a.l.l.p.q.mwd.J 

I.p.q.awdd 

w 
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TABLEa1.2 USTCF LE5sTHAN~OAY SroRAQE AREAS: MC& CAMP LwEuNf 

LuxnoN MAPsmAQ AREA MAX AvEaoAYsdDeAn tfQ U MO NVCO OIL NBC 

0 COMMAND F!E~IzATfoN -- 
0 2NDFSBQ 2NDcGNTMeN 
12tmFssQ 
1 ZNDFeSa 
1 2NDF88a 
12NDFssQ 
1 2NDF5SS 

12NoFmQ 

1 2NOF89Q 

IzrmFsaa 
1 ZNDFgsO 
1 2NOFSW3 
12NDFSDQ 
12NDFSW 
1 2NOF89a 

1 @UOFM 
12!NDFsB(I 
ISlO- 
1 2NDFSSS 

1 2MlF99G 

1 2?#FS20 

- 2NoFsw 

- 2MOF890 

0 2NOF98a 

0 2NDFSSO 

0 ZNOF(LBa 

0 2?dOF990 

Tt 

2NDl.AfaNQaJPTm 
2NDLANowQwPTm 
2rml.ANmmaFrw 
2NDMuNTDN 
2wMAlNrm 
2tKlMAlN-rm 
2NDMAINrm 
2NDMAwTm 
2NDMAlNlm 
2wYEucMm 
2UDSWFLYBw 
2NDWPPLYW4 
2NDDUPPLY~ 
2NDQWPLYBII 
DnlENQRewPlm 
NMomR5lfFPTW 
NaraEFmrm 
IiarDErwlcEm 

MSSa-24 

M5m-2D 

emQ-4 

smQ4 

418021 

cssLb23 

12NDw.Rw2&0MLlPt&ElN 

12NDwAW2ND~TFtmnN 

1 DmwRw 2m-lEmRmN 

12NDMARw2ND-1ENnRmN 

12NDuIRw2ND-1EM3Rw 

12NDLuRw2rmQJMBATErmRmN 
12NDuARw 2NDLTAmwFW 
l2uoMAAw2mMARRQT 
12NDMARw2NDREcoNm 
104DMAFlw2NDTAMcm 
- mDwaw4lnMARmQ1 
1 mDwnwullluARtm3r 
12NDMARwDnilMAEaT 
1 zMwRwDniMPRRoT 
12mMMw1oTnMu3mfaT 
1 DNDMARw1oTHwRaf 
12NDuARw 1oniwRQT 
1 zNDMARwtiamN 
12NoMARwmw 
12fmMARwtlamN 

Yf 

1 2NOMEF t45Sa, 

12NOMEF M5SCO 

02rmYEF H5Qco 

T  

BL3LDPmND. No. 

1571 m L.7 

FC-140 L-7 

WC-145. L-7 

1001 @l&q Ld 

Fcxm* (VB L-7 

FG51 -@JEW L-7 

SFce L-7 

L-7 

L-7 

OFGaP L-7 

Do7 Ld 

DIS L-7 

eFG2w L-7 

TP-aD- L-7 

DFC4Wl L-7 

wc-!27e L-7 

DFGm L-7 

DFGm L-7 

DFc-Dr L-7 

10 

4 

unk 
51 

unk 

unk 

unk 

unk 

unk 

uI& 

45 

40 

unlr 

wk 

4 

unk 

wlk 

unk 

unk 

L-S unk 

LI ti 

L-7 5 

L-7 5 

Ld 51 

L-7 3 

L-T unk 

L-5 unk 

L-10 Imk 

L-7 10 

150 100 55 

100 110 55 

120 500 220 

mk unk tank 

375 140 55 

72 50 10 

240 5Do 110 

120 50 0 

120 m 0 

120 ID5 55 

22 260 130 

120 440 330 

120 225 Do 

150 250 55 

D25 275 ID5 

300 220 im 
120 440 2D5 
unk wik unk 
120 110 110 

2mz?5 110 

50 s5 M 

l 55 M 

D M 55 

15 55 55 

200 2Do 115 

D4 100 115 

240440220 

1m 170 150 

432330330 

15T-BNwAlM 177s L-7 12 mo4m2w 

NBCWAJEHOWE 1501 Lb 51 unk unk unk 
TRucKca 17DO. L-7 21 120 5m 120 

CoMMaI IW L-7 10 240 170 115 

MOTol+T sEcltcN 1205 

t: 
41 54 55 55 

Molw+TDEcnoN tnr Fmy 20 mk tmk unk 
NBCSECllONOlD27 wcuJoEDwRMlsF2Q’8wAsTENBc0EAR 

m- ACID Mll BATT EM-f BAll PAINT FIT GEAR OTHER WASTES -------e 

<m 
45 0 0 

<Do 0 
lx& 0 
50 0 

II?& 0 0 0 0 
<Do 

w 0 
Do 0 

mk 
<So 

30 
45 

<Do 
Do 
a 0 
m 0 0 

IInk 0 0 
Do 

Jo 0 0 0 

cm 

Do 0 

Do 0 

WA 

a 0 

10 0 

14 0 0 

M 0 0 0 

<Do 0 0 0 

<Do 0 0 0 

30 0 

Do 0 0 

30 

30 

Do 0 

unk 

30 0 

m 0 0 

<a0 0 
u* 0 

0 0 

0 0 

0 0 

0 

0 

0 

0 0 

0 0 

0 

0 

0 0 

0 0 

0 0 

0 

0 

0 

0 0 

0 0 

0 

0 

0 0 

0 

0 

0 

wv 

0 CIMRXMLFILTERI; M254 KITS l,o,d 

w 

h.La.r.ma 

w 
0 CHAfICFlLT,~.SKSCLYENT ..p.r,..r,w 
0 clumxxLRTEm .nP 

PME ii2 



TARE S-l.2 LIST OF LESS THAN B(KMY STOFMQE AREAS: MCS, CAMP LEJEUNE 

ImaTloN MAPSITEM AREA MAX AvEQoAYsfi2Ml-r tm U MQ NVCD OIL NBC 

lL(cB 

20 

1McB 

1MCA 

1MCE 

1ycB 

1ucB 

1ycB 

1ycB 

1Mca 

1MCE 

1llQI 

1MCB 

lucll 

1ycI 

0- 

OMC2 

OYCB 

OYCB 

Oycll 

OMC2 

OWO 

OYCB 

OMC2 

-iii 

RE~l24TlON UNITCOMPANY 

2NOANQlJWCO MOTOM 

Fc-241 

-FM 

1004Qls 

Ftxuo 

150 

lmw1310 

llzl 

alr~ 

1041 wa 

Tp461 

llaz 

a-ma 

l!KK 

omcm 

B&61= 

u-170 INEW)* 

aM-a 

1Rn 

Hell8 

1111 

m-82 

TGm 

1410 

7 

? 

? 

? 

las 

llll 

7 

7 

? 

L-7 

L-7 

L-7 

LI 

L-7 

L-T 

LI 

LI 

L-7 

L-l 

Ld 

LI 

La 

L-3 

Ld 

Ld 

LI 

L-2 

L-2 

L-7 

L-2 

LI 

LI 

L-l 

Ld 

12 1 5 5 

12 M 2Is le5 

unk 

50 10 120 120 

unk 

ti 

81 2wM 1. 

51 0 5 I 

41 

1 

La 80 

L-2 40 

15 270 205 

023 

32 ra 55 

unkunkti 

250 330 lea 

MO 110 86 

24 110 110 

10 20 30 

mwo m 

80 m 00 

ti unlc mk 

240 495 PO 

m 2lm 160 

lea 5 0 

R 30 30 

is0 255 186 

250 m NA 

E- KIO EMT Ml-T EAlT BAll PAINT FlcT ClEAR OTHER WASTES SfTE WNWTKWS -------- 
40 0 NorMEQuAlED WMTES hb,*.m.r,d 

unk 

00 

45 

40 

10 

ulk 

w 

ti 

m 

20 

30 

30 

a0 

45 

talk 

30 

hi 

30 

30 

tmk 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PAQE 2n 



TABLE B-2.1 LfST OF SATELLfTE ACCUMULATION AREAS MCAS. NEW RIVER 

d COMMAND QROUP 

7 2NOMAW iziiz 

1 WDMAW 

1 2NDMAW 

1 WDMAW 

I 2NDMAW 

I 2NDMAW 

I 2NDMAW 

I PNDMAW 

1 2NDMAW 

1 2NDMAW 

I 2NDMAW 

I 2NDMAW 

I PNDMAW 

7 2NDMAW 

I 2NDMAW 

1 2NDMAW 

I 2NDMAW 

1 2NDMAW 

1 2NDMAW 

1 ZNDMAW 

1 2NDMAW 

I 2NDMAW 

I 2NDMAW 

I 2NDMAW 

I 2NDMAW 

I 2NDMAW 

I 2NDMAW 

1 BNDMAW 

I 2NDMAW 

1 2NDMAW 

1 2NDMAW 

1 2NDMAW 

30 

Mm-26 
MAO-26 
Mm-26 
Mm-26 
MAQ-26 
MAQ-26 
MAQ-26 
MAO-26 
MM326 
MAQ-26 
MAO-26 
Mm-26 
MAO-26 
MAQ-26 
MAQ-26 
MAQ-26 
Mm-26 
Mm-26 
MAO-26 
MAQ-26 
MAO-26 
MAQ-26 
MAQ-26 
MAQ-26 
Mm-26 
Mm-26 
MAQ-26 
MAO-26 
MAO-26 
MAO-26 
MAO-26 

SQUADRON 

HMH 382 (DEPLOYED) 

HMH 4Bl 

HMH 45I 

HMH 461 

HUH 451 

HMLA 157 

HMIA 167 

HMLA I57 

HMM 201 

HMM2Bl 

HUM 261 

HMM 251 

HMM 251 

HMM 264 (DEPLOYED) 

HMM 255 

HMM 262 

HMM 2BS 

HMM 266 

HMT204 

HMT2D4 

-=cA- 

rum=@- 
MALsa (NloNfcB) 

W28t-Q 

==@=I 

LML8~ww 

~=(Q=l 
MMS 26 (MAINT) 

MMS 26 (MAINT) 

wl-s=(MAIm 

w=(MAIHT) 

==(MAtNI) 

LOCATION MAP AQE AREA MAxa AM0 

JSUILDINQ ‘1 No.E!Ekl29E!k w E&k 

-lx 

I-lPA 
AB-4lBB 

AS-4115 (NEWJ 

AS-4115 (NEW) 

ASS15 

AS-515 

AS-51s 

Ass15 

Ass15 

L-4 4 

14 4 

L-4 10 

L-4 IO 

l-4 24(R) 
14 t 

14 7 

L-4 WQ 
LI WQ 
L-4 WO 
LI 30(R) 

L4 WQ 

14 WQ 
14 30(R) 
14 30(A) 
L4 WQ 
14 38 
L-4 3 
L4 17 
14 17 

L-4 unk 

L4 10 

L4 I6 

14 IB 

14 10 

L4 25(9 

L4 awl 

L-4 =m 
L-4 IS 

14 15 

6.25 
4 

5.2s 

S.25 

12 

a 

a 

4 

4 

4 

4 

4 

30 
S 
S 
S 
S 

3s 
33 
20 
S 
S 

10 

30 

30 

S 

S 

S 

S 

3s 

3s 

10 

5 

S 

6 

30 

16 0x9 cl 03 cl < 1 FLIQHT EOUIP 

4 5s 5s 14-21 HANQAR DECK 

16 5 S <I HVDAAULfC SHOP 

4 S S unk PAIHTRDOM 

2.7 S 5 3 CORRQSlON CONTROL 

s.5 20 20 4 HvDflAuLKzsHoP 

1W S S 7 AVIONIC SHOP 

I6 unk unk unk AVfONlC SHOP 

4 S S wk AVIONIC SHOP 

4 0 0 N/A QSE/BATTERV ROOM 

6 5s 5s unk QSE 

6 5s 5s unk QSE fiVD SHOP 

6 25 10 unk QSE HVD SHOP 

4 ss 5s t5 METAL SHOP/BTRlPPlNQ 

4 5s 55 <3 METAL SHOP/STRIPPING 

6 I2 12 unk HyDRAULfC SHOP 

12 6 8 uuk FUQHT’EQUIP 

12 2s 6 unk FLIQHT EOUIP 

DAYS 8 SATELLITE 

SfTE QENERATfON POINT - 

lo-15 HANGAR DECK 

14 HVDRAULW: SHOP 

10-15 AIR FRAMES 

1515 AIR FRAMES 

<I HVDRAULIC SHOP 

10-15 FUQHT EQUIP 

IBlS FLIQHT EQUIP 

7 FLIGHT EOUIP 

7 METALSHOP 

< 1 fiVDRAULfC SHOP 

<I HANQARDECK 

< 1 METAL SHOP 

SAA 
WASTE 

UNKNOWN 

OIL FILTERS 

P’TEST 

PAINT 

ALODINE 

P’TEST 

HQ BATTERIES 

LI BATTERIES 

Lf/HQ BATTERIES 

PAINT 

P’TEST 

PDtMD 

RAGS 

UNKNOHlN 

LEMQ BATTERIES 

OIL FILERS 

P’TEST 

RAQS (PAINT) 

PAINT 

PIESTIRAQS 

KOH ELECTROLYTE 

Nf/CD BATTERIES 

NVCD BATTERIES 

BATTERY ACID 

OIL FILTERS 

RAQS (FREON) 

P’TEST 

METHVLENE CHLORIDE 

SITE CONDfTIONS 

w 
f,h.f.f.wb 

rg.h.l.1.q.r 

aw 

44* 

tab 

(sib nol Sal up.) 
(site nc4 8a4 up.) 
f.gh.lJ.q.8 
l.h.f,q.s.ab 

h.l.f.q. 

h.l.f.q.s 

l.h.f.q.a.ab 

w 
u,f.h.f.f.a 

h.1.l.q. ’ 

f.h,f.r.ah 

*as 
af 

h.l.1 

f.h.l.f.ub 

f,h.i.f.ab 

a.f.h.l.l,ab 

f.Q.1 (Sita - uMd.) 

a.b.d.m.r.ab.af.rrg 

&b.d.m.vb.d,q 

a.b,d,m.r.ab.d.afi 

~a.h.l.ahd.~ 

METHVLENE CHLORIDE/WATER ~o.h.l.ab.~.ah 

P’TEST 48,E.d 

Lf BATTERIES b.o.h.i.f.n.q.r.u.~z~.~,a 

HQ BATTERIES b.a.h.f.l.n.q.r,u,~z~.~.~ 

NOTE: ‘A IN THE l AQF COLUMN INDICATES SITE RENOVATED WfTHlN THE PAST 10 YEARS. 
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TABLE S-2.1 LIST OF SATELLITE ACCUMUIATION AREAS: MCAS. NEW RNER 

LOCATION MAP AQE AREA MAX0 AYE 0 DAYS Q SATELLITE SAA 

SITE QENERATlON POINT WASTE 

14 FLIQHT EOIJIP HO BATTERIES 
GROUP 

iizzi 

Mm-29 
MM-29 
MAO-29 
MAQ-29 
MAQ-29 
MAO-20 
MAQ-29 
MAO-28 
Mm-29 
MAQ-29 
MAO-20 
MAO-29 
MAQ-29 
MAQ--29 
MAQ-20 
MAQ-28 

f COMMAND 

1 PNDMAW 

SOUADRON 

HMH 454 

SITE CONDITIONS 

f.h.h 

L%d 

h.l.l.*.d 

h.l,l,d 

~h.l.l.~.~.~ 

&h.l.l.a.ab.dt 

&*.td 

rb.h.l.s,u.ab,d 

re,l,l,P.*L*.d.J.u, 

4 
h.l.l.s.u.ab.d.an 

h.l.l.o.~.d 

a.g.M.w.d 

h.l.l.n.q.r.ab,w 

h.Ll.n.q.wb.ag 

h.l.Ln.q,r.~b.~ 

r.ab.d 

1 2NDMAW 

1 2NDMAW 

1 2NDMAW 

1 2NDMAW 

1 2NDMAW 

1 2NDMAW 

1 2NDMAW 

1 2NDMAW 

7 2NDMAW 

1 WDMAW 

1 2NDMAW 

1 WDLUW 

1 PNDMAW 

1 2NDMAW 

1 PNDMAW 

HMtl454 
HUH 464 

HYH 464 

HULA 2dQ 

HULA 262 

HULA269 

HMY 162 

HMY 102 

HYY 202 (DEPLOYED) 

HYM 2@!l 

HMY 26!! 

MAIS 29 (MAINT) 

NBC 

NBC 

NBC 

L-4 4 

L4 4 

L4 4 

L-4 24m 
L-4 24(R) 

14 24m 
14 24 (R) 

L4 0 

La ~VJ 
L4 2o(g 

L-4 7 

L4 21 

L4 21 

L-4 21 

L-4 18 

L4 28 

14 12 

L-4 12 

L4 12 

L4 12 

L4 12 

L4 

4 55 55 14 HANGAR DECK OIL FILTERS 

2 20 20 2 HYDRAULIC SHOP P-TEST 

4 ls!l 55 14 CORROSION/METAL SHOP PAINT 

5 10 <IO nmmr W FLIQHT EQUIP 

1 10 <lo ll~~ M FLIQHT EOUIP 

5 10 10 <80 CORROSION CONTROL 

18.22 100 57 4-b HANQAR DECK 

16 50 15 14 HYDRAUUCS SHOP 

HQ BATTERIES 

LI BATTERIES 

P’TEST 

SOLVENT/PD680 RAQS 

P-TEST 

UNKNOWN 

Ll BAlTERlES 

P’TEST 

PIEST 

Ml3 CARTRlDQESlFlLTERS 

M-10 CANISTERS 

DECON KITS 

PIEST 

ASIIW 

AS-4100 

AS4100 

AS-4102 

I~llll 

2.2s 30 Xl 7-14 FLIQHT EOUIP 

4 35 35 14 HYDRAUUC SHOP 

95 30 20 unk HYDRAULK: SHOP 

40 530llll 25oonn 30 NBC TRAININQ 

40 unk v&as 30 rmc TRAININQ 

40 lmkvula 30 NBC TRAININQ 

262s 5 5 <S METALSHOP 

AS-515 

AS-515 

As4114 

A!3-811 

-11 

-11 

As4100 1 2NDLuW 

7i- 

7 2NDMAW 

1 2NDMAW 

1 2NDMAW 

1 2NDMAW 

1 2NDMAW 

1 WDMAW 

0 MCAS 

MAcQa Ullk unk unk unk UNKNOWN 

180 55 55 14-21 COMM SHOP 

100 55 55 14-21 COMM SHOP 

loo 10 10 14-21 COMM SHOP 

120 5 55 4 MOTORT 

4 5s 5s <I MOTORT 

UNKNOWN ap 
Ll BATTERIES db4f.h.Lp.q. 
MQ BATTERIES ~bd.f.h,l,p.q. 
N&D BATTERIES rb.d,lh.l.p,q. 
BAllERY ACID 4dh.l.q.d.d 
OIL FILTERS rh.l.l.ah= 
NONE 4 
NONE 4 

hams-25 (ftmt-mw) 

MWSO-27 

‘MWSQ-27 

UWSQ-27 

MWSQ-27 

MCASHO 

NAMTD 0 WAS 
I 

HELlCOPTER SQUAD AEWAWO4 

NOTE: ‘R IN THE ‘AQF COLUMN INDICATES SITE RENOYATED WITHIN THE PAST 10 YEARS. 

Q:\PROJECna40s3.100\SMCASSA%WOl 
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TABLE 2-2.2 LIST OF IJSS THAN EQ-MY STORMX AREAS: MCAS. NEW RIVER 

MAP WE AREA MAXQ AVEQ DAYS@ BATr Ha u MG NUCO OIL PATCH MISC 

G AC20 SAT-f SAlT SATr 6Al-f FILTE PAINT PO280 TE2T RAGS OTHER WASTES ----m----- 
wK?mwN 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 OFF-SPECpRowcTs 

UNKNOWN 

0 

0 ALLwL32ewcsTEs 

0 

OFF-SPEC FRXUX2 

LINKMYWN 

MEfMYLtDiYLKRONE 

0 ALLhlAa2owAsTEs 

0 

cART-FlLTEm/cANlsTER 

0 ALL-WASTES 

0 COMMANO ww3uP 
--- 
T  2NoMAw Mm-25 

LOZATION NO.lYRgleamru4 soLJNlRoN 

HMH 2W. OEF’WYEIYI 

HMH401- 

HMtA167 

IWM 221 

mm- 
HMM255 

HMM2a 

wT204 

w=wm 

5.25 30 

1w w 

115 25 

4 10 

10 25 

158 ??o 

12s m 

24 145 

II w 

50 205 

12 10 

2304700 

wl 1320 

3 s 

142 222 

700 415 

4m 1120 

unk unk 

12laMAw Ma-25 

12NoMAw Mm-22 

12NDMAw MAQ-20 

12NDMAw MAO-29 

12NDMAw Mm-22 

12NDuAw ma-2a 

12NoMAw Mm-211 

~2ucfMW Ma-a 

a 

12NDMAu Mm-22 

1 WMAW Mm-25 

T  2NoMAw Ma-a 

12NDIuW ma-22 

1 2NQMAw Lw-a 

1 WMAW Mm-25 

12fmMAw MM-a 

1 2NDhuw .yM-22 

-i 

1 2MQmAw MAas- 

L4 4 

AE41lb L-4 ? 

As-214 LJ ? 

As-m L-4 r 

M-w0 L-4 l? 

ASWl L4 44 

M-ws L-4 e 

wu2a 

Ml22 

m-4108 L-4 24n 

Ab4111 L-4 e 

As-515 L-4 20(r) 

1-1 L-4 I 

M-4151 L-4 8 

M-4122 L-4 4 

M-4155 L-4 12 

75 

a 

30 

10 

300 

1320 

5 

MAT-25 fiIXOCAT2U3) AfXi5UlpO L-4 22 220 

m 

440 

mk 

- 

PME 1 
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PROJECr PLAN FOR SITE FC-140 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: FC-140 

Responsible Unit: 2D FSSG, 2D Landing Support Bn 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-6 

PROPOSED IMPROVEMENTS TO MEET MINTMUM REGULATORY CRITERIA 

Install an eyewash/safety shower, a fire extinguisher, spill control equipment, and 
new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERLq 

Apply chemical resistant coating and install a gate valve on drain line. Provide an 
eyewash/safety shower, a fire extinguisher, spill control equipment, new signs, alarm 
pull box, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative 

Minimum 

BMP 

Capital Cost ($) 0 & M Cost ($) Total Cost NW ($) 

2,~ 530 11,700 

5.100 890 23.ooo 

RUST E&I RECOMMENDATIONS: 

Construct the improvements to meet minimum regulatory criteria. Because only batteries 
are stored at this site, the environmental exposure is minimal. Construction of minimum 
improvements will provide adequate storage facilities. 

C-l November 1993 



PROJECT PLAN FOR SITE 1871 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: 1871 

Responsible Unit: 2D FSSG, 2D Landing Support Bn 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-5 

--MUM REGULATORY CRlTERbJ P P 

Install a fire extinguisher, spill control equipment, and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

w Apply chemical resistant coating and install a fire extinguisher, spill control 
equipment, new signs, an alarm pull box, and a telephone. 

COST COMPARISON BETWEF- 

Alternative Capital Cost ($) 

Minimnm 1,100 

BMP 3,300 

0 & M Cost ($) Total Cost NPV ($) 

530 10,000 

890 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria The cost differential is 
minimal, and BMP improvements will provide better operator safety. 

c-2 November 1993 



PROJEGI’ PLAN FOR SITE FC-50 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: FC-50 

Responsible Unit: 2D FSSG, 2D Maintenance Bn (ELMACO) 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-9 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

- Install one polyethylene spill containment pallet, spill control equipment, and new 
signs. 

COST COMPARISON BETWEEN OPTIONS 

Alternative 

Minimum 

BMP 

Capital Cost ($) 

1,300 

0 & M Cost ($) Total Cost NPV (S) 

-- -- 

620 11.500 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The cost is minimal, and the 
BMP improvements will provide better environmental protection. 

8anaIaQ\McBmwM c-3 November 1993 



PROJEGI’ PLAN FOR SITE FC-51 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Outside FC-51 

Responsible Unit: 2D FSSG, 2D Maintenance Bn 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-4 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Construct a standard 2-bay concrete block structure, including new signs, an 
eyewash/safety shower, a fire extinguisher, and spill control equipment. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Construct a standard 2-bay concrete block structure, including chemical resistant 
coating, new signs, an eyewash/safety shower, a fire extinguisher, spill control 
equipment, a telephone, and an alarm pull box. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum 24,600 

BMP 27,600 

0 & M Cost ($) Total Cost NPV ($) 

530 36,300 

890 47.500 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. A permanent structure for 
storing hazardous waste is needed at this location. The cost differential is minimal, and 
BMP improvements will provide better environmental protection and operator safety. 
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PROJECI’ PLAN FOR SITE 915 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: 915 

Responsible Unit: 2D FSSG, 2D Supply Bn 

Site Designation(s): One <90-Day Storage Area 

Conceptual Design Drawing: See Drawing S-4 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

- Install one 2-drum enclosure and one 6-drum enclosure, along with a fire extinguisher 
and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRI-FERw 

w Construct a standard 3-bay concrete block structure, including chemical resistant 
coating, new signs, an eyewash/safety shower, a fire extinguisher, spill control 
equipment, a telephone, and an alarm pull box. 

COST COMPARISON BETWEEN OPTIONS 

Alternative 

Min.imurn 

BMP 

Capital Cost ($) 0 & M Cost ($) Total Cost NPV ($) 

14,400 530 16,800 

33,300 890 5 1.900 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet minimum regulatory criteria. Improvements 
to provide security and secondary containment for hazardous waste are needed at this site. 
The drum enclosures will provide adequate facilities for temporary storage based on the 
nature and quantity of waste generated at this site. 
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PROJECI’ PLAN FOR SITE 907 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: 907 

Responsible Unit: 2D FSSG, 2D Supply Bn (Medlog) 

Site Designation(s): One <90-Day Storage Area 

Conceptual Design Drawing See Drawing S-7 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Install two prefabricated 6-drum enclosures. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install two prefabricated 6-drum enclosures, an eyewash/safety shower, new signs, 
and an alarm pull box. 

COST COMPARISON BETWEEN OPTIONS 

Alternative 

Minimum 

BMP 

Capital Cost ($) 0 & M Cost ($) Total Cost NPV ($) 

21Joo 530 40,400 

890 47,700 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. Improvements to provide 
security and secondary containment for hazardous waste are needed at this site. The cost 
differential is minimal, and BMP improvements will provide greater operator safety. 
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PROJECI’ PLAN FOR SITE TP-466 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: TP-466 

Responsible Unit: 2D FSSG, 2D Supply Bn 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-3 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIq 

Install concrete block separation walls and curbing, an eyewash station, and new signs 
for the existing facility. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

s Construct a new standard 3-bay concrete block structure with chemical resistent 
coating, including new signs, an eyewash/safety shower, a fire extinguisher, spill 
control equipment, an alarm pull box, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative 

Minimum 

BMI? 

Capital Cost ($) 0 & M Cost ($) Total Cost NW ($) 

2,500 530 11,300 

32200 890 49.700 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet minimum regulatory criteria. Costs for a new 
structure (BMP improvements) are signifIca.ntly higher than costs associated with modifying 
the existing facility. The existing structure is relatively new with adequate space and 
sufficient secondary containment. 
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PROJECT PLAN FOR SITE FC-200 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Outside FC-200 

Responsible Unit: 2D FSSG, 8th Engineering Support Bn 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-9 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERL4 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a polyethylene spill containment pallet, an alarm pull box, spill control 
equipment, and new signs. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum -I 

BMP 2,600 

RUST E&I RECOMMENDATIONS: 

0 & M Cost ($) Total Cost NPV ($) 

s- -- 

620 14,100 

Construct the proposed improvements to meet BMP criteria. The cost differential is 
minimal, and BMP improvements provide substantially better environmental protection and 
operator safety. 

84063.IOD\MCR?RclIXN C-8 November 1993 



PROJEC-T PLAN FOR SITE A-47 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Outside A-47 

Responsible Unit: 2D Mar Div, 2D Amphibious Assault Bn 

Site Designation(s): One <90-Day Storage Area 

Conceptual Design Drawing: See Drawing S-5 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Provide eyewash/safety shower, fire extinguisher, and spill control equipment. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

- Install concrete in front of existing storage area, access drive, and an additional 3 
inches of curbing to provide additional containment capacity. Add chemical resistant 
coating to storage. Provide an eyewash/safety shower, a fire extinguisher, spill 
control equipment, new signs, an alarm pull box, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

MiIlklm 1,800 

BMP 10,600 

0 & M Cost ($) Total Cost NPV ($) 

530 11,200 

890 27.600 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria Although the cost differential 
is significant, BMP improvements will provide substantially better environmental protection 
and operator safety. 
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PROJECT PLAN FOR SITE A-47 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Outside A-47 

Responsible Unit: 2D Mar Div, 2D Amphibious Assault Bn 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-5 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Construct a 3-sided concrete block bay with fiberglass cover, install a prefabricated 
2-drum containment structure, and provide an eyewash/safety shower. 

Alternative Capital Cost ($) 

Minimum WI 

BMP 1,600 

RUST E&I RECOMMENDATIONS: 

0 & M Cost ($) Total Cost NPV ($) 

s-m SW- 

620 11,800 

Construct the proposed improvements to meet BMP criteria. The costs of improvements 
are minimal when compared to benefits in spill containment, material separation, and 
operator safety. 
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PROJ-ECI’ PLAN FOR SITE 1883 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: 1883 

Responsible Unit: 2D Mar Div, 2D Combat Engineering Bn 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-9 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a polyethylene spill containment pallet, an eyewash/safety shower, an alarm 
pull box, spill control equipment, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum -- 

BMP 4,000 

0 & M Cost ($) Total Cost NPV ($) 

- --- 

620 16,900 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The expense is justified to 
provide greater environmental protection and better fire protection. Consideration should 
be given to combining this site with the SAA at 1884 and placing waste paints in the same 
container if the paints are compatible. 
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PROJECT PLAN FOR SITE 1884 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: 1884 

Responsible Unit: 2D Mar Div, 2D Combat Engineering Bn 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-9 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a polyethylene spill containment pallet, an eyewash/safety shower, an alarm 
pull box, a fire extinguisher, and spill control equipment. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum -- 

BMP 4,000 

0 & M Cost ($) Total Cost NPV ($) 

- -- 

620 16,900 
4 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The expense is justified to 
provide greater environmental protection and better fire protection. Consideration should 
be given to combining this site with the SAA at 1883 and placing waste paints in the same 
container if the paints are compatible. 

c-z2 November I993 



PROJEGI’ PLAN FOR SITE S-1805 
Hazardous Waste Accumulation Point Study 

MCB, Camp L.ejeune 

Current Location: S- 1805 

Responsible Unit: 2D Mar Div, 2D Combat Engineering Bn 

Site Designation(s): One <90-Day Storage Area 

Conceptual Design Drawing: See Drawing S-6 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Provide an eyewash/safety shower and spill control equipment. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install 500 square feet of concrete in front of existing storage area, and raise existing 
concrete curbing an additional three inches to provide increased containment 
capacity. Apply chemical resistant coating to existing storage area and provide an 
eyewash/safety shower, spill control equipment, and an alarm pull box. 

COST COMPARISON BETWEEN OPTIONS 

Alternative 

Minimum 

BMP 

Capital Cost ($) 0 & M Cost (S) Total Cost NPV ($) 

1,600 530 10,900 

12,800 890 30,000 

RUST E&I RECOMMENDATIONS: 

Construct the improvements to meet BMP criteria. The quantity and nature of the 
hazardous wastes stored at this site justify the additional cost to provide better 
environmental protection and operator safety. 
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PROJFXT PLAN FOR SITE 575 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Outside 575 

Responsible Unit: 2D Mar Div, 2D Light Armored Infantry Bn, (Motor-T) 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-l 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Construct a standard 3-bay concrete block structure, including new signs, an 
eyewash/safety shower, a fire extinguisher, and spill control equipment. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Construct a standard 3-bay concrete block structure, including chemical resistant 
coating, new signs, an eyewash/safety shower, a fire extinguisher, spill control 
equipment, a telephone, and an alarm pull box. 

COST COMPARISON BETWEEN OPTIONS 

Alternative 

Minimum 

BMP 

Capital Cost ($) 0 & M Cost ($) Total Cost NPV ($) 

3 1,700 530 43,500 

35,200 890 55.500 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. A permanent structure for 
storing hazardous waste is needed at this location. The cost differential is minimal, and 
BMP improvements will provide better operator safety. 
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PROJECI PLAN FOR SITE 575 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Outside 575 

Responsible Unit: 2D Mar Div, 2D Light Armored Infantry Bn, (Motor T) 

Site Designation(s): Two SAAs 

Conceptual Design Drawing: See Drawing S-l 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install an eyewash/safety shower, spill control equipment, and an alarm pull box to 
service the two SAAs. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum -- 

BMP 4,500 

RUST E&I RECOMMENDATIONS: 

0 & M Cost ($) Total Cost NPV ($) 

-- -- 

600 17,900 

Assuming that the MCB constructs a new <go-day storage area outside 575 as 
recommended in this study, only installation of an eyewash is recommended at these SAAs. 
However, BMP improvements are recommended if no new ancillary equipment is installed 
for the c90-day storage area outside 575. 
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PROJECT PLAN FOR SITE 445 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: 445 

Responsible Unit: 2D Mar Div, 2D Light Armored Infantry Bn (NBC) 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-9 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a polyethylene spill containment pallet, an alarm pull box, and an 
eyewash/safety shower. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum -- 

BMP 1,800 

0 & M Cost ($) Total Cost NPV ($) 

-- -- 

620 12,500 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The cost is minimal, and the 
BMP improvements will provide better environmental protection and operator safety. 
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PROJECr PLAN FOR SITE HP-200 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: HP-200 

Responsible Unit: 2D Mar Div, 2D Marine Regiment (NBC) 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-9 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

s Install a polyethylene spill containment pallet and an alarm pull box. 

COST COMPARISON BETWEEN OPTIONS 

Alternative 

Minimum 

BMP 

Capital Cost ($) 0 & M Cost ($) Total Cost NPV ($) 

-I SW --- 

880 620 10,700 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The cost is minimal, and the 
BMP improvements will provide better environmental protection and operator safety. 

c-17 November 1993 



PROJECT PLAN FOR SITE BA-130 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: BA-130 

Responsible Unit: 2D Mar Div, 2D Reconnaissance Bn 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-6 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Provide an eyewash/safety shower. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install 200 square feet of concrete in front of existing storage area and apply 
chemical resistant coating to the existing storage area. Provide an eyewash/safety 
shower, an alarm pull box, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum 900 

BMP 6,300 

0 & M Cost ($) Total Cost NPV ($) 

530 9,500 

890 24.000 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. Although the cost differential 
is significant, the BMP improvements will provide substantially better operator safety and 
better protection from potential spills during vehicle loading. 
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PROJECT PLAN FOR SITE HP-104 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: HP-104 

Responsible Unit: 2D Mar Div, 8th Marine Regiment (Communications) 

Site Designation(s): One <90-Day Storage Area 

Conceptual Design Drawing: See Drawing S-10 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Construct a standard 2-bay concrete block structure, including chemical resistant 
coating, new signs, an eyewash/safety shower, a fire extinguisher, spill control 
equipment, a telephone, and an alarm pull box. 

COST COMPARISON BETWEEN OPTIONS 

Alternative 

Minimum 

BMP 

Capital Cost ($) 

-- 

3 1,200 

0 & M Cost ($) Total Cost NPV ($) 

-- -- 

890 55,900 

RUST E&I RECOMMENDATIONS: 

Construct improvements to meet BMP criteria. Site personnel indicated that hazardous 
waste has been taken to other <go-day storage areas because of inadequate storage space 
at this’location. Therefore, additional storage space is needed for storing hazardous waste 
at this location. Although the cost is significant, the BMP improvements will help minimize 
liabilities associated with movement of hazardous wastes from the SAAs to the <90-day 
storage area and will provide better environmental protection and operator safety. 
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PROJECI’ PLAN FOR SITE 117 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: 117 

Responsible Unit: 2D Mar Div, 2D 8th Marine Regiment (NBC) 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-10 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERw 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install an eyewash/safety shower and an alarm pull box. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum -I 

BMP 1,500 

0 & M Cost ($) Total Cost NPV ($) 

-- -es 

620 12.100 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The cost is minimal, and BMP 
improvements will provide better operator safety. 

November 1993 



PROJECr PLAN FOR SITE 1450 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Outside 1450 

Responsible Unit: 2D Mar Div, 10th Marine Regiment, 5th Bn 

Site Designation(s): One <90-Day Storage Area 

Conceptual Design Drawing: See Drawing S-l 

PROPOSED IMPROVEMENTS TO MEET MIN-IMUM REGULATORY CRIl-‘ERIA 

Install an emergency eyewash. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install one prefabricated 2-drum enclosure and one prefabricated 4-drum enclosure, 
plus an eyewash/safety shower, new signs, an alarm pull box, and a telephone. Add 
additional fencing and gate to existing fence to encompass new enclosures. 

COST COMPARISON BETWEEN OPTIONS 

+- 

Alternative Capital Cost ($) 0 & M Cost (S) Total Cost NPV ($) 

MiIl.hU.IIl 2,400 530 11,000 

BMP 10,000 620 25,000 

RUST E&I RECOMMENDATIONS: 

Construct proposed improvements to meet BMP criteria. Improvements to meet minimum 
regulatory requirements do not address the problem of insufficient storage space at this site. 
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PROJECT PLAN FOR SITE 1205 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Outside 1205 

Responsible Unit: 2D MEF, H & S Company 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-3 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Construct a standard 3-bay concrete block structure, including new signs, an 
eyewash/safety shower, a fire extinguisher, and spill control equipment. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Construct a standard 3-bay concrete block structure, including chemical resistant 
coating, new signs, an eyewash/safety shower, a fire extinguisher, spill control 
equipment, a telephone, and an alarm pull box. 

COST COMPARISON BETWEEN OPnONS 

Alternative 

Minimum 

BMP 

Capital Cost (S) 0 & M Cost (S) Total Cost NPV ($) 

29,600 530 39,700 

34,900 890 52,800 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. A permanent structure for 
storing hazardous waste is needed at this location. The cost differential is minimal, and 
BMP improvements will provide better operator safety. 
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PROJECI’ PUN FOR SXTE 1604 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Outside 1604 

Responsible Unit: 2D SRIG, 8th Communications Bn 

Site Designation(s): One <90-Day Storage Area 

Conceptual Design Drawing: See Drawing S-l 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Construct a standard 3-bay concrete block structure, including new signs, an 
eyewash/safety shower, a fire extinguisher, and spill control equipment. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

- Construct a standard 3-bay concrete block structure, including chemical resistant 
coating, new signs, an eyewash/safety shower, a fire extinguisher, spill control 
equipment, a telephone, and an alarm pull box. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum 38,300 

BMP 4 1,000 

RUST E&I RECOMMENDATIONS: 

0 & M Cost ($) Total Cost NPV ($) 

530 62,800 

890 68,400 

Construct the proposed improvements to meet BMP criteria. A permanent structure for 
storing hazardous waste is needed at this location. The cost differential is minimal, and 
BMP improvements will provide better operator safety. 

.wmlw\McnrIioLxLN C-23 November 1993 



PROJECT-PLAN FOR SITE 1309/1310 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Between 1309 and 1310 

Responsible Unit: 2D SRIG, I-IQ & S Company 

Site Designation(s): One c90-Day Storage Area; One SAA 

Conceptual Design Drawing: See Drawing S-7 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Install chain link fence, a gate, an eyewash/safety shower and new signs around 
existing <90-day and SAA. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

For <90-day site, install a prefabricated 2-drum enclosure, an eyewash/safety shower, 
a fire extinguisher, spill control equipment, an alarm pull box, a telephone, and new 
signs. 

For SAA, install a prefabricated 2-drum enclosure and new signs. The 
eyewash/safety shower, fire extinguisher, spill control equipment, alarm pull box, and 
telephone will be shared between the SAA and the <90-day area. 

COST COMPARISON BETWEEN OPTIoNS 

II Alternative Capital Cost ($) 0 & M Cost ($) 1 Total Cost NPV ($) 11 

II Minimum I 3.100 I 530 -7 13.900 II 
II BMP I 10,600 I 890 I 30,200 II 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. Although the cost differential 
is significant, the BMP improvements provide substantially better environmental protection 
and operator safety. 
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PROJECr PLAN FOR SITE 1041 
Hazardous Waste Accumulation Point Study 

MCB, Camp L.ejeune 

Current Location: South of 1041 

Responsible Unit: MCB, Base Brig 

Site Designation(s): One <90-Day Storage Area; One SAA 

Conceptual Design Drawing: See Drawing S-8 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

For <90-day storage area install a prefabricated 2-drum enclosure and new signs. 

For SAA install a prefabricated 2-drum enclosure and new signs. 

Install an eyewash/safety shower, fire extinguisher, spill control equipment, a 
telephone, and an alarm pull box to service both areas. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERLj 

For <90-Day area install a prefabricated 2-drum enclosure and new signs. 

For SAA install a prefabricated 2-drum enclosure and new signs. 

- Install an eyewash/safety shower, a fire extinguisher, spill control equipment, a 
telephone, and an alarm pull box to service both areas. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimnm 9,100 

BMJ? ll,ooo 

0 & M Cost (S) Total Cost NPV ($) 

260 18,100 

620 27,200 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The cost differential is 
minimal, and BMP improvements will provide better operator safety. 
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PROJEXI’ PLAN FOR SITE 1102 
Hazardous Waste Accumulation Point Study 

MCB, Camp L.ejeune 

Current Location: Outside 1102 

Responsible Unit: MCB, Facilities Maintenance 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-2 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Install a fire extinguisher, an eyewash/safety shower, and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Construct a standard 3-bay concrete block structure, including chemical resistant 
coating, new signs, an eyewash/safety shower, a fire extinguisher, spill control 
equipment, a telephone, and an alarm pull box. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum 2,100 

BMP 35,300 

0 & M Cost ($) Total Cost NW ($) 

530 11,800 

890 52,500 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet Bh4P criteria. Improvements to meet 
minimum regulatory criteria do not address the significant problem of insufficient storage 
space for hazardous waste. 
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PROJEGT PLAN FOR SITE S-866 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: S-866 at 45 

Responsible Unit: MCB, Facility Maintenance 

Site Designation(s): One <90-Day Storage Area 

Conceptual Design Drawing: See Drawing S-7 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Provide an eyewash/safety shower, a fire extinguisher, and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

- Provide a prefabricated 2-drum enclosure, an eyewash/safety shower, a fire 
extinguisher, new signs, an alarm pull box, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative 

Minimum 

BMP 

Capital Cost ($) 0 & M Cost ($) Total Cost NPV ($) 

1,300 530 10,400 

6,300 890 23,700 

RUST E&I RECOMMENDATIONS: 

Construct improvements to meet minimum regulatory criteria. The existing structure with 
these minimum improvements would be adequate for storage of oil filters. 

C-27 November 1993 



PROJECT PLAN FOR SITE 1202 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: 1202 

Responsible Unit: MCB, Facilities Maintenance (Paint Shop) 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-9 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a polyethylene spill containment pallet and new signs. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum - 

BMP 560 

RUST E&I RECOMMENDATIONS: 

0 & M Cost ($) Total Cost NPV ($) 

-- WI 

620 10,100 

Construct the proposed improvements to meet BMP criteria. The cost is minimal, and the 
BMP improvements provide better environmental protection. 

64x% IW\MC#?Raf.rLN c-28 November 1993 



PROJECT PLAN FOR SITE 908 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Outside 908 

Responsible Unit: MCB, Logistics 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-8 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRJ-JERU 

- Install a prefabricated 2-drum enclosure, an eyewash/safety shower, a fire 
extinguisher, spill control equipment, and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a prefabricated 2-drum enclosure, an eyewash/safety shower, an alarm pull 
box, a fire extinguisher, spiil control equipment, a telephone, and new signs. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum 5,500 

BMP 5,900 

RUST E&I RECOMMENDATIONS: 

0 & M Cost ($) Total Cost NPV ($) 

260 11,000 

620 15,900 

Because this site is located outdoors, an enclosed structure with secondary containment is 
warranted. Construct the proposed improvements to meet BMP criteria. The cost 
differential is minimal, and BMP improvements will provide better operator safety. 
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PROJEGI’ PLAN FOR SITE SM-93 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: SM-93 

Responsible Unit: MCB, Marine Corp Service Support School 

Site Designation(s): One <90-Day Storage Area 

Conceptual Design Drawing: See Drawing S-4 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Install concrete block bays with locking gates to separate incompatible wastes; 
provide an eyewash/safety shower and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install two prefabricated 2-drum enclosures, an eyewash/safety shower, an alarm pull 
box, a telephone, and new signs. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum 4,ooo 

BMP 12,200 

RUST E&I RECOMMENDATIONS: 

0 & M Cost ($) Total Cost NPV ($) 

530 14,400 

890 33,400 

Construct the proposed improvements to meet BMP criteria. Although the cost differential 
is significant, the BMP improvements will provide substantially better operator safety and 
environmental protection through improved secondary containment and control of potential 
stormwater run-on. 

_. -- 
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PROJECT PLAN FOR SITE 1106/1107 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Between 1106 and 1107 

Responsible Unit: MCB, MWR (Hobby Shop) 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-10 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a prefabricated 4-drum enclosure, an eyewash/safety shower, an alarm pull 
box, a fire extinguisher, new signs, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

h4inimuIIl s- 

BMP 6,900 

0 & M Cost ($) Total Cost NPV ($) 

-- --- 

620 20.600 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. Although the cost is 
significant, the BMP improvements provide significantly better environmental protection and 
operator safety. 
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PROJECT PLAN FOR SITE 1738 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: 1738 

Responsible Unit: MCB, MWR (Maintenance) 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-5 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITBRIA 

No improvements required for the SAA. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a polyethylene spill containment pallet, an eyewash/safety shower, an alarm 
pull box, spill control equipment, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum -- 

BMP 4,000 

0 & M Cost ($) Total Cost NPV ($) 

-- --- 

620 16,900 

RUST E&I RECOMMENDATIONS: 

Construct the improvements to meet BMP criteria. Containment and spill control 
equipment are needed at this site. BMP improvements will provide better environmental 
protection and operator safety. 
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PROJEGI’ PLAN FOR SITE S-1762 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: S-1762 

Responsible Unit: MCB, MWR (Maintenance) 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-S 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Provide an eyewash/safety shower, a fire extinguisher, spill control equipment, and 
new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a new concrete pad in front of structure, provide an eyewash/safety shower, 
a fire extinguisher, spill control equipment, new signs, an alarm pull box, and a 
telephone. Add chemical resistant coating to existing storage area. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum 2,000 

BMP 8,100 

0 & M Cost ($) Total Cost NPV ($) 

530 11,700 

890 28.900 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. BMP improvements will 
greatly improve access to the site, thus miknking the likelihood of a spill during transfer 
operations. (It is RUST E&I’s understanding that this structure is being upgraded under 
another program to meet the MCB’s current standard design for a hazardous waste storage 
structure, which includes locking gates, improved access ramps, and a coat of paint.) 
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PROJECT PLAN FOR SITE 1111 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Outside 1111 

Responsible Unit: MCB, Reserve Support Unit 

Site Designation(s): One <90-Day Storage Area 

Conceptuai Design Drawing: See Drawing S-2 

PROPOSED IMPROVEMENTS TO MEET MTNTMUM REGULATORY CRITERIA 

Construct a standard 3-bay concrete block structure, including new signs and a fire 
extinguisher. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

- Construct a standard 3-bay concrete block structure, including chemical resistant 
coating, new signs, an eyewash/safety shower, a fne extinguisher, spill control 
equipment, a telephone, and an alarm pull box. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum 29,000 

BMP 3 1,800 

0 & M Cost ($) Total Cost NPV ($) 

530 38,100 

890 48.800 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet minimum regulatory criteria. Even though 
the cost differential is minimal, the quantity and nature of the waste do not justi@ the 
additional expenditure. Should waste generation increase in the future, BMP additions may 
be warranted. 
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PROJECr PLAN FOR SITE RR-62 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: RR-62 

Responsible Unit: MCB, Rifle Range Detachment 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-3 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGIJL.AT()RY CRmRm 

Install 128 square feet of concrete paving; provide an eyewash/safety shower and spill 
control equipment. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a prefabricated 4-drum enclosure, an eyewash/safety shower, an alarm pull 
box, spill control equipment, and a telephone. 

COST COMPARISON BETWEEN OFI’IONS 

Alternative Capital Cost ($) 

Minimum 2,900 

BMP 7,800 

RUST E&I RECOMMENDATIONS: 

0 & M Cost ($) Total Cost NPV ($) 

530 12,600 

890 26,100 

Construct the proposed improvements to meet BMP criteria. Although the cost differential 
is significant, the BMP improvements provide substantially better environmental protection 
and operator safety. 

c-35 November 1993 



PROJECr PLAN FOR SITE TC-773 (TC-611) 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Outside TC-773 

Responsible Unit: MCB, School of Infantry 

Site Designation(s): One <90-Day Storage Area 

Conceptual Design Drawing: See Drawing S-3 

PROPOSED IMPROVEMENTS TO MEET MlNIMUM REGI JLATORY CRITERIA 

Install new signs, an eyewash station, and a fire extinguisher. 

PROPOSED IMPROVEMENTS TO MEET BMP CRTTERIA 

Construct a standard 3-bay concrete block structure, including chemical resistant 
coating, new signs, an eyewash/safety shower, a fire extinguisher, spill control 
equipment, a telephone, and an alarm pull box. 

Construct the new structure outside TC-611, thus minimizing the distance for 
transporting hazardous wastes from SAAS. 

COST COMPARISON BETWEEN OPTIONS 

Alternative 

Minimum 

BMP 

Capital Cost ($) 

1,300 

32,300 

0 & M Cost (S) Total Cost NPV ($) 

530 10,400 

890 49,900 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The existing c90-day site is 
approximately 1,300 feet away from SAAs resulting in a high potential for accidental spills 
during transfer operations. Construction of BMP improvements will significantly reduce the 
potential liabilities associated with waste transfer. 
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I’ROJsCr PLAN FOR SITE 1410 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: Outside 1410 

Responsible Unit: MCB, Training and Operations 

Site Designation(s): One <9@Day Storage Area 

Conceptual Design Drawing: See Drawing S-2 

PROPOSED IMPROVEMENTS TO MEET MINIMJM REGLJL4T’ORY CRIl-‘ER~ 

Construct a standard 3-bay concrete block structure, including new signs, an 
eyewash/safety shower and a fire extinguisher. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Construct a standard 3-bay concrete block structure, including chemical resistant 
coating, new signs, an eyewash/safety shower, a fire extinguisher, spill control 
equipment, a telephone, and an alarm pull box. 

COST COMPARISON BETWEEN OPTIONS 

Alternative 

Minimum 

BMP 

Capital Cost ($) 0 dc M Cost ($) Total Cost NW ($) 

34,500 530 48,900 

36,300 890 57,800 

RUST E&l RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. A permanent structure for 
storing hazardous waste is needed at this location. The cost differential is minimal, and 
BMP improvements will provide better operator safety. 
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PROJEGI’ PLAN FOR SITE NH-100 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: NH-100 

Responsible Unit: MCB, Naval Hospital 

Site Designation(s): Two SAAs 

Conceptual Design Drawing: See Drawing S-11 

PROPOSED IMPROVEMENTS TO MEET MINTMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install two undercounter safety cabinets. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum 

BM-P 1,800 

RUST E&I RECOMMENDATIONS: 

0 & M Cost ($) Total Cost NPV ($) 

-- -- 

620 12,700 

Construct the proposed improvements to meet BMP criteria. The cost is minimal, and the 
BMP improvements will provide better environmental protection. 
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PROJEm PLAN FOR SITE NH-100 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: NH-100 

Responsible Unit: MCB, Naval Hospital 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-l 1 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRmRa 

- No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

- Install one polyethylene spill containment pallet. 

COST COMPARISON BETWEEN OPTIONS 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The cost is minimal, and the 
BMP improvements will provide better environmental protection. 
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PROJECI’ PLAN FOR SITE NH-118 
Hazardous Waste Accumulation Point Study 

MCB, Camp Lejeune 

Current Location: NH- 118 

Responsible Unit: MCB, Naval Hospital 

Site Designation(s): One <90-Day Storage Area 

Conceptual Design Drawing: See Drawing S-11 

PROPOSED 1MI’ROVEMENT.S TO MEET MINIMUM REGULATORY CRll-‘ERIA 

Install concrete block separation walls and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install three prefabricated medical waste storage buildings plus an eyewash/safety 
shower, an alarm pull box, a fire extinguisher, spill control equipment, and new signs. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 0 & M Cost ($) Total Cost NW ($) 

Minimum 1,700 530 10,600 

BMP 29,300 890 56,500 
L 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet minimum regulatory criteria. After these 
improvements have been made, the existing structure should be adequate. It is also 
recommended that a chemical resistant coating be applied to the existing surfaces. 
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PROJECX PLAN FOR SITE AS-3506 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-3506 

Responsible Unit: 2D MAW, MACG 28, MATCS 28 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-16 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

- Install an eyewash/safety shower, a fire extinguisher, spill control equipment, and 
new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

- Apply a chemical resistant coating to the base and lower walls of building and install 
concrete curbing with access ramp, an eyewash/safety shower, a fire extinguisher, an 
alarm pull box, spill control equipment, new signs, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 0 & M Cost ($) Total Cost NPV (S) 

j Minimum 2,~ 530 11,700 

BMP 3,700 890 20.200 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The cost differential is 
minimal, and the BMP improvements will provide better environmental protection and 
operator safety. 
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PROJECI'PLANFOR SITE AS-3905 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-3905 

Responsible Unit: 2D MAW, MAG 26, HMH-461 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-15 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

In each of the three areas, install concrete block separation walls, security gates, an 
eyewash/safety shower, and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

In each of the three areas, install concrete block separation walls, security gates, and 
concrete curbing with access ramp across entrance to each bay. Apply chemical 
resistant coating to each bay, and install an eyewash/safety shower, new signs, and 
a telephone. 

COST COMPARTSON BETWEEN OPTIONS 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The cost differential is 
minimal, and BMP improvements will allow segregation of hazardous materials and will 
provide better operator safety and environmental protection. 
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PROJECT PLAN FOR SITE AS-3905 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-3905 

Responsible Unit: 2D MAW, MAG 26, HMH 461 

Site Designation(s): Two SAAs 

Conceptual Design Drawing: See Drawing S-15 

PROPOSED IMPROVEMENTS TO MEET MINIMUM RECJIJIATORY CRmRu 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install two prefabricated safety storage cabinets. 

COST COMPARISON BETWEEN OYT’IONS 

Alternative 

Minimum 

BMP 

Capital Cost ($) 

-- 

1,900 

0 & M Cost ($) 

620 

Total Cost NPV ($) 

w-s 

12.800 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. BMP improvements will 
provide better environmental protection, allow segregation of hazardous materials, and 
reduce potential fire hazards. 
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PROJEGI’ PLAN FOR SITE AS-4115 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-41 15 

Responsible Unit: 2D MAW MAG 26, HMLA 167 

Site Designation(s): One <90-Day Storage Area 

Conceptual Design Drawing: See Drawing S-16 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGUL,ATORY CRITERIA 

Install a standard concrete block 2-bay structure, including an eyewash/safety shower, 
a fire extinguisher, spill control equipment, and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a standard concrete block 2-bay structure, including chemical resistant coating, 
an eyewash/safety shower, a fire extinguisher, an alarm pull box, spill control 
equipment, new signs, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum 23,400 

BMP 26,600 

0 & M Cost ($) Total Cost NPV ($) 

530 34,000 

890 45,600 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. Additional space for storage 
of hazardous waste is needed at this location. The cost differential is minimal, and the BMP 
improvements will provide better operator safety. 
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PROJECI’ PLAN FOR SITE AS-574 
Hazardous Waste Accumulation Point Study 

MCA!3, New River 

Current Location: AS-574 

Responsible Unit: 2D MAW, MAG 26, HMM 261 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-15 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Install three concrete block separation walls, an eyewash/safety shower, and new 
signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

s Install three concrete block separation walls, concrete curbing with access ramp 
across entrance to each bay to provide secondary containment. Apply chemical 
resistant coating to each bay and install an eyewash/safety shower, an alarm pull box, 
new signs, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum 3,200 

BMP 6,600 

0 & M Cost ($) Total Cost NPV ($) 

690 14,3 12 

1,~ 25,800 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The cost differential is 
minimal, and BMP improvements provide better environmental protection and operator 
safety. 
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PROJECI’ PLAN FOR SITE AS-528/AS-530 
Hazardous Waste Accumulation Point Study 

MU!& New River 

Current Location: AS-528 and AS-530 (Proposed combination of sites) 

Responsible Unit: 2D MAW, MAG 26, HMM 266 (and formerly MAG, 29 HMM 365) 

Site Designation(s): Three <90-Day Storage Areas 

Conceptual Design Drawing: See Drawings S-11 and S-12 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Install concrete block separation walls. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a standard concrete block 4-bay structure adjacent to AS-528. New structure 
will replace <go-day storage areas in AS-528 and AS-530. Structure will inciude 
chemical resistant coating, an eyewash/safety shower, a fire extinguisher, an alarm 
pull box, spill control equipment, new signs, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost (S) 

Minimunl 3,ooQ 

BMP 4 1,200 

0 & M Cost ($) Total Cost NFV ($) 

530 10,600 

1,300 63.900 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet the BMP criteria. Improvements to meet 
minimum regulatory criteria will not address the significant problem of lack of storage space. 
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PROJEa PLAN FOR SITE AS-504 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-504 

Responsible Unit: 2D MAW, MAG 26, HMT 204 

Site Designation(s): Two SAAs 

Conceptual Design Drawing: See Drawing S-17 

PROPOSED IMPROVEMENTS TO MEET M-INTMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install two prefabricated safety storage cabinets. 

COST COMPARISON BETWEEN OPTWNS 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The cost is minimal, and the 
BMP improvements will provide better environmental and fire protection. 
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PROJECT PLAN FOR SITE AS-591 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-59 1 

Responsible Unit: 2D MAW, MAG 26, HMT 204 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-13 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Install a standard concrete block 3-bay structure, including an eyewash/safety shower, 
a fire extinguisher, spill control equipment, and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a standard concrete block 3-bay structure, including chemical resistant coating, 
an eyewash/safety shower, a fire extinguisher, an alarm pull box, spill control 
equipment, new signs, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum 35,700 

BMP 38,800 

0 & M Cost ($) Total Cost NPV ($) 

530 59,900 

890 62,700 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. Additional space for storing 
hazardous waste is needed at this location. The cost differential is minimal, and the BMP 
improvements will provide better operator safety. 
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PROJECI’ PLAN FOR SITE AS-4141 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-4141 

Responsible Unit: 2D MAW, MAG 26, MALS 26 (Avionics) 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-16 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

s No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRI’l-ERu 

- Install a polyethylene spill containment pallet and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Mininlum -I 

BMP 500 

RUST E&I RECOMMENDATIONS: 

0 & M Cost ($) Total Cost NPV ($) 

-- --- 

620 10,000 

Construct the proposed improvements to meet BMP criteria. The cost is minimal, and 
BMP improvements will provide better environmental protection and operator safety. 
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PROJECT PLAN FOR SITE AS-4147 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-4 147 

Responsible Unit: 2D MAW, MAG 26, MALS 26 (GSE) 

Site Designation(s): Three SAAs 

Conceptual Design Drawing: See Drawing S-17 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install three prefabricated 2-drum enclosures, an alarm pull box and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum m- 

BMP l&500 

0 & M Cost ($) Total Cost NPV ($) 

-- -- 

890 3z300 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. Although the cost is 
significant, the hazards and liabilities associated with accumulating hazardous wastes at this 
location warrant the expenditure. 
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PROJEGI’ PLAN FOR SITE AS-518 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-5 18 

Responsible Unit: 2D MAW, MAG 26, MALS 26 (Maintenance) 

Site Designation(s): Two SAAs 

Conceptual Design Drawing: See Drawing S-17 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRI-TBRIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install concrete containment curbing and access ramps, metal grating, chemical 
resistant coating, a ventilation system, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum -- 

Bh4P 17,300 

0 & M Cost ($) Total Cost NPV ($) 

s-s -I 

890 44,000 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. Construction of secondary 
containment for this site is recommended because of the voiume of hazardous waste and 
hazardous materials at the generation points. Ventilation improvements are recommended 
due to the nature of the operations and the volatility of the material being processed at this 
site. 
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PROJECI’ PLAN FOR SITE AS-525 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-525 

Responsible Unit: 2D MAW, MAG 26, MALS 26 (Maintenance) 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-13 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Install concrete block separation wails with curbing, access ramps, and chain link 
gates. Install an eyewash/safety shower. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a standard concrete block 4-bay structure, including chemical resistant coating, 
an eyewash/safety shower, a fire extinguisher, an alarm pull box, spill control 
equipment, new signs, and a telephone. A hydraulic dock lift and an asphalt access 
drive are also included as recommended by site personnel. 

COST COMPARISON BETWEEN OPTIONS 

Alter;lative Capital Cost ($) 

Minimum 11,600 

0 & M Cost ($) Total Cost NPV ($) 

1.100 32.400 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The handling of flammable 
waste at this structure on the flight line justifies the need for improvements at this facility. 
A new structure (for flammables) separated from flight operations will provide better 
environmental protection and operator safety. The hydraulic lift and the asphalt access 
drive will help minimize the potential for spills during transfer operations. 
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PROJEm PLAN FOR SITE AS-552 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-552 

Responsible Unit: 2D MAW, MAG 26, MALS 26 (Flight Equipment) 

Site Designation(s): Two SAAs 

Conceptual Design Drawing: See Drawing S-17 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install two prefabricated 2-drum enciosures, an alarm pull box, a fire extinguisher, 
new signs, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimnm -- 

BMP 9,500 

0 & M Cost ($) Total Cost NPV ($) 

- -- 

620 24,300 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The expenditure is justified 
due to lack of storage space and hazards associated with the storage of flammables nearby. 
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PROJECI’ PLAN FOR SITE AS-3905 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-3905 

Responsible Unit: 2D MAW, MAG 29, HMH 464 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-15 

PROPOSED IMPROVEMENTS TO MEET MINItiUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

- Install a polyethylene spill containment pallet. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost (S) 

Minimum - 

BMP 290 

0 & M Cost (S) 

-- 

620 

Total Cost NPV ($) 

m-m 

9.600 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The cost is minimal, and the 
BMP improvements will provide better environmental protection. 

c-54 November 1993 



PROJECT PLAN FOR SITE AS-4117 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-4 117 

Responsible Unit: 2D MAW, MAG 29, HMM 162 

Site Designation(s): One <go-Day Storage Area; One SAA 

Conceptual Design Drawing: See Drawing S-14 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

For SAA, no improvements required. 

For <go-day area, install a standard concrete block 2-bay structure, including an 
eyewash/safety shower, a fire extinguisher, spill control equipment, and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

For SAA, install a prefabricated 2-drum enclosure and new signs. 

For <90-day area, install a standard concrete block 2-bay structure, including 
chemical resistant coating, an eyewash/safety shower, a fire extinguisher, an alarm 
pull box, spill control equipment, new signs, and a telephone. (The SAA and c90- 
day area will share emergency equipment.) 

COST COMPARISON BETWEEN OPTIONS 

Alternative 

Minimum 

BMP 

Capital Cost (S) 

23,200 

3 1,900 

0 & M Cost ($) Total Cost NPV ($) 

530 33,700 

1,500 53,000 
4 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The additional costs for BMP 
improvements are warranted for better operator safety and also will resolve the storage 
space problem. Consideration should be given to moving the SAA inside the hangar and 
managing it like similar SAAS for other squadrons. 

C-B November 1993 



PROJEGI’ PLAN FOR SITE AS-4100 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-4100 

Responsible Unit: 2D MAW, MAG 29, HMM 365 (Formerly used by MAG 29, VMO-1) 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-14 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Install a standard concrete block 2-bay structure, inciuding an eyewash/safety shower, 
a fire extinguisher, spill control equipment, and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a standard concrete block 2-bay structure, including chemical resistant coating, 
an eyewash/safety shower, a fire extinguisher, an alarm pull box, spill control 
equipment, new signs, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria, Additional space for storing 
hazardous waste is needed at this location. The cost differential is minimal, and BMP 
improvements will provide better operator safety. 

~&~.I@\MCB?RW.?LN C-56 November 1993 



PROJECT PLAN FOR SITE AS-4135 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: Outside AS-4135 

Responsible Unit: 2D MAW, MAG 29, MALS 29 (GSE) 

Site Designation(s): One <90-Day Storage Area 

Conceptual Design Drawing: See Drawing S-12 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

e Install concrete block separation walls and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a standard concrete block 3-bay structure, including chemical resistant coating, 
an eyewash/safety shower, a fire extinguisher, an alarm pull box, spill control 
equipment, new signs, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. Although the cost differential 
is significant, the BMP improvements provide substantially better environmental protection 
and operator safety. 

c-57 November 1993 



PROJECT PLAN FOR SITE AS-4114 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-4 114 

Responsible Unit: 2D MAW, MAG 29, MALS 29 (Maintenance) 

Site Designation(s): One SAA 

Conceptual Design Drawing: See Drawing S-17 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED TMPROVEMENTS TO MEET BMP CRITERIA 

Install a prefabricated 2-drum enclosure, an emergency eyewash, an alarm pull box, 
spill control equipment, new signs, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The cost is warranted to 
correct problems of insufficient storage space and incompatible waste stored in the same 
area. 

C-58 November 1993 



PROJECI’ PLAN FOR SITE AS-4134 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-4134 

Responsible Unit: 2D MAW,MAG 29, MALS 29 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-15 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Install three concrete block separation walls and two gates to secure the storage area, 
an eyewash/safety shower, and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install three concrete block separation walls and two gates to secure the storage area, 
concrete curbing with access ramp across entrance to each bay to provide secondary 
containment, apply chemical resistant coating to each bay, and install roof vent. 
Install an eyewash/safety shower, new signs, and an alarm pull box. 

COST COMPARISON BETWEEN OPTIONS 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. The cost differential is 
warranted considering the quantity of hazardous waste handled at this site. BMP 
improvements will provide better environmental protection and operator safety. 

c-59 November 1993 



PROJECI’ PLAN FOR SITE AS-811 
Hazardous Waste Accumulation Point Study 

MCA!3, New River 

Current Location: AS-8 11 

Responsible Unit: 2D MAW, MAG 29, (NBC) 

Site Designation(s): Multiple SAAs 

Conceptual Design Drawing: See Drawing S-13 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install one prefabricated 2-drum enclosure and one prefabricated 6-drum enclosure, 
an eyewash/safety shower, a fire extinguisher, an alarm pull box, spill control 
equipment, and new signs. 

COST COMPARISON BETWEEN OPTIONS 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. Although the cost is 
significant, the BMP improvements will provide substantially better environmental protection 
and operator safety. 

c-60 November 1993 



PROJECT PLAN FOR SITE AS-515 
Hazardous Waste Accumulation Point Study ’ 

MCAS, New River 

Current Location: AS-515 

Responsible Unit: Future Tenant (Formerly used by MAG 29, HMM 365) 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-14 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRmRIq 

Install a standard concrete block 2-bay structure, including an eyewash/safety shower, 
a fire extinguisher, spill control equipment, and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a standard concrete block 2-bay structure, including chemical resistant coating, 
an eyewash/safety shower, a fire extinguisher, an alarm pull box, spill control 
equipment, new signs, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative Capital Cost ($) 

Minimum 23,200 

BMP 25,600 

0 & M Cost ($) Total Cost NW ($) 

530 33,600 

890 43,700 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. A permanent structure for 
storing hazardous waste is needed at this location. The cost differential is minimal, and 
BMP improvements will provide better operator safety. 

c-61 November 1993 



PROJEm PLAN FOR SITE AS-4158 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: Outside AS-4158 

Responsible Unit: 2D MAW, MWSG 27, MWSS 272 

Site Designation(s): One <go-Day Storage Area 

Conceptual Design Drawing: See Drawing S-12 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

Install a standard concrete block 3-bay structure, including an eyewash/safety shower, 
a fire extinguisher, spill control equipment, and new signs. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Install a standard concrete block 3-bay structure, including chemical resistant coating, 
an eyewash/safety shower, a fire extinguisher, an alarm pull box, spill control 
equipment, new signs, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

RUST E&I RECOMMENDATIONS: 

Construct the proposed improvements to meet BMP criteria. A permanent structure for 
storing hazardous waste is needed at this location. The cost differential is minimal, and the 
BMP improvements will provide better operator safety. 

c-62 November 1993 



PROJECT PLAN FOR SITE AS-605 
Hazardous Waste Accumulation Point Study 

MCAS, New River 

Current Location: AS-605 

Responsible Unit: MCAS, Safety and Environmental Affairs 

Site Designation(s): One <90-Day Storage Area (Main <90-day Storage Area at the 
MCAS for consolidating off-site shipments of hazardous waste) 

Conceptual Design Drawing: See Drawing S-16 

PROPOSED IMPROVEMENTS TO MEET MINIMUM REGULATORY CRITERIA 

No improvements are required. 

PROPOSED IMPROVEMENTS TO MEET BMP CRITERIA 

Construct a new hazardous waste storage building, capable of storing 5,500 gallons 
of Class II3 liquids and 16,500 gallons of Class IC liquids. Building includes 
secondary containment, chemical resistant coating, a loading dock, a sprinkler system, 
an eyewash/safety shower, tie extinguishers, spill control equipment, new signs, 
alarm pull box, and a telephone. 

COST COMPARISON BETWEEN OPTIONS 

Alternative 

Minimum 

Capital Cost ($) 

- 

f 
0 & M Cost ($) Total Cost NPV ($) 

- mm- 

II BMP I 147,500 I 3,600 I 176,200 II 

Construct the proposed BMP improvements. Although the existing AS-605 structure meets 
minimum regulatory requirements, it is not located in the vicinity of the hangars at the 
MCAS. Vehicles transporting hazardous waste to and from this facility must travel by 
residential areas at the MCAS. Construction of a < 9O-day storage area at a location central 
to the hangars would greatly reduce the time spent transferring waste from the SAAs and 
the < 90-day storage areas at the MCAS to the consolidated hazardous waste shipping point 
and minimize liabilities associated with transfers of hazardous waste. The proposed BMP 
improvements are based on a design provided by MCAS personnel. 

c-63 November 1993 
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TABLE D-l 
FY 1992 HAZARDOUS WASTE GENERATION 

MCB. CAMP LEJUENE - 

GENERATED WASTE TOTAL (Ibs) 1 HAZARDOUS WASTE CODES COMMENTS 
Dry Cleaning Solvent 0 ! DO01 Spent 
Coating Compound 1,332 1 DO01 

’ Solvent, PD680 7,320 1 DO01 Spent 
Paint 568 I DO01 

! Sotvent, Naptha 
Photo. Proc. Effluent Waste 
Fingerprint Remover 
Paint. Thinner 

304 I 0001 J 
22,000 j DO1 1 

424 (0001, DO05 
707 I D001.0005.0035 

Recycle/Removal 

Used 

Waste Paint, Solvents 
Paint Spill Clean Up 
Waste Paint w/Pb/Chromium 
Batteries w/Magnesium 
Whetlerite Filters w/Chromium 
Mustard Gas Stimulant w/Cresol 
Mercury Spill Clean Up 
Freon 113, Solvent, TCTFE 
Oil, Trichlorotriiuoroethane 
TOTAL GENERATED WASTE 

440 IDOO7,DOO8, DO35 
400 / DOO7,DOO8, DO35 

1,054 1 D007, DO08 
35,582 DO07 
12,065 DO07 

3,185 DO26 
61 DO09 

776 FO02 
99,592 FO02 

309,033 

Spent 

84063.100\SMCBGEN.WKl 29-act-93 Sheet l/2 
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TABLE D-l 
FY 1992 HAZARDOUS WASTE GENERATION 

MC8, CAMP LEJUENE 

Methyl Alcohol 1,179 I 0001, U154 
Toluene 194 1 DO01 , U220 

Shelf life 
1 Shelf life 

Lacquer 
Coating Compound 
Bleaching Powder 
Hvdrochlaric Acid 

24 D004, DOO9, PO30, PO98 Shetf life 
737 DO03 Shelf life 

6,046 DO03 Shetf life 
I Shelf lif~ 

Ammonium Hydroxide 
Lindane 
Trichloroethane 
Waste DDT, Residue 
Unexploded Ordinance 
DS-2, Corrosive 

. TOTAL DISCARDED PRODUCT 

75 ID002 
2,759 0013, U129 

139 U226 
6,400 U061 

24,880 D003,D005,DOO6,D008,DOO9 
11,975 DO02 

67,879 ) 

Shelf life 
Shelf life 
Shetf life 

Expired 
Unused 

MCB, CAMP LEJEUNE: FY 1992 HAZARDOUS WASTE TOTALS 
.:: 

POUNDS “’ : % :P@tCENTAGE .. 
.GENERATED WASTE 309,033 82 : 

DISCARDED PRODUCT 67,879 18 
TOTALS 376;912 100 

j. 

:. 

NOTE: information obtained from the 1992 Hazardous Waste Report for MCB, Camp Lejeune. 

84063.100\SMCDGEN.WKl 29-act-93 Sheet 2/2 



TABLE D-2 
M 1992 HAZARDOUS WASTE GENERATION 

MCAS, NEW RIVER 

GENERATED WASTE 
Solvent & Paint wiEK/lol.lPb 
Solvent w/MEWBarium/Pb 
Solvent w/MEWBarium/Pb 

TOTAL (Ibs) I HAZARDOUS WASTE CODES 
- 461 / DOOl, 0005, D006, 0007, DW8, DO35 

508 ! DO01 , D005, D007, D008, DO1 8, FW5 
330 1 DWl , D005, 0007, DO1 8, DO: 

1 COMMENTS 
i Used 
1 Used 

Solvent 
Adhesives w/MEK 

& Paint w/MEK 
81 )I 

Solvent & Paint w/Tol./Xylene 
Solvent & Paint w/MEK/Xylene 
Solvent & Paint Strip. w/Met. Cl 
Batteries w/Cadium/Nickle 

234 I DWl, DO35 
1001, DO35 
1001, FW3, FO05 47 I I 

98 DOOl, FO03, FO05 
555 0002, D005, 0006, DW7, DO08, FO02 

7,805 DW2, DO06 

1007, D008, DO35 
‘007, FW3, FO05 

I Spent 
I Spent 

Spent 

Spent 
I Spent 
1 Spent 

966 DW2, D007, D008, FW2 
1,293 DO03 

124 DO05 
3 1 m 1 nnnc; nnni; mm7 nnnn 

Spent 

Used 

nromium 

8, FW2 
1,074 / 0005, DO0s, DW7, DW8, FO02 

b D007,DW8, FW2 
i, DOO7,DW8, FW2 

1,908 1 DW5, Do07 

Spent 
Spent 
Spent 
Spent 
Spent 

mio. w/Met. Ct/Pnt 1 345 10007, D008, FO02 Spent 
Used 

I 

1 Spent 
I 

I 

I Spent 
I 
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TABLE D-2 
FY 1992 HAZARDOUS WASTE GENERATION 

MCAS, NEW RIVER 

DISCARDED PRODUCT 
Ethyl Acetate 
Unused Polish 

TOTAL (Ibs) I HAZARDOUS WASTE CODES 

119jDOO 

] COMMENTS I 

671 I DOOl, 0007, DO35 
354 1 DO01 , DO08 

30 I DOOl, DO08 
786 1 DO01 , DO35 
337 I DOOl, U122 
685 1 DO01 , U239 
977 0002 

1,010 DO6 12 
65 DO02 

1 Out of date 
1 Out of date 
I Out of date 
) Out of date 

I 

I Out of date 
I 

I Out of date 
I 

1 Unused 
I Out of date 
1 Unused I 

Unused Paint w/Cr/Pb/MEK 
Unused Paint w/Cr/MEK 
Unused Paint w/F% 
Unused Lubricants w/Pb/Tol. 
Unused Paint w/MEK 
Unused Formaldehyde 
Unused Xylene 
Decon Agent w/NaOH/DETA 
Clean Cmpnd w/MetCI/Formic 
Diethylenetriamrne @ETA) 
Trichloroethane 
TOTAL DISCARDED PRODUCT] I”,- ] 

383 1 U226 
.n MAA I 

/ Out of date 

MCAS, NEW RIVER: M 1992 HAZARDOUS WASTE TOTALS 

POUNDS 
GENERATED WASTE’. 

DtSCARDED PRODUCT 10:444 
TOTALS 65,797 

NOTE: 1) Information obtained from the 1992 Hazardous Waste Report for the MCB, Camp Lejeune. 
2) Does not include generation information for hazardous wastes recycled on site at the MCAS. 
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1.0 INTRODUCTION - 

This report presents the Fiscal Year 1994 update of the Site Management Plan (SMP) for 

Marine Corps Base (MCB) Camp Lejetme, North Carolina (Installation). The purpose of the 

SMP is to present the planned activities to be conducted at the Installation during Fiscal Year 

1994 and to provide projection for long-term progrees at the facility in accordance with the 

Department of the Navy’s Installation Restoration Program (IRP). This report has been 

prepared by Baker Environmental, Inc. (Bsker) for the Atlantic Division, Naval Facilities 

Engineering Command &ANTDIv). 

1.1 Descrbtion of the Facility 

MCB Camp Lejeune is located in Onslow County, North Carolina (see Figure l-1). There are 

six major Marine Corps and two Navy Commands aboard MCB Camp Lejeune: Marine Corps 

Base owns all the real eetate, operates entry-level formal training schools, and providea 

support and training for tenant commande; Headquarters Nucleus, II Marine Expeditionary 

Force (II MEF) coordinatea operational planning for Fleet Marine Comman ds; 2d Marine 

Division (2d MAR DIV) is the ground combat element of the Force; 2d Force Service Support 

Group (2d FSSG) is the service and support element of the Force; 2d Surveillance, 

Reconnaissance and Intelligence Group (2d SRIG) obtains, produces, and releases information 

and intelligence during planning and execution of exercises and combat operations; 6th 

Marine Expeditionary Brigade (6th MEB) provides the planning staff for the Fleet Marine 

Force aesociated with Maritime Repositioning Ships Squadron-I; the Naval Hospital and the 

Naval Dental Clinic provide primary medical and dental care to Marines and sailors stationed 

at Camp Lejeune and medical care to their families. 

The Marine Corps Air Station, New River, and Camp Geiger are considered as a single urban 

area possessing two separate missions and supported by two unrelated groups of personnel. 

The MCAS, New River encompasses 2,772 acres and is located in the northwestern section of 

the Complex and lies approximately five miles south of Jacksonville. The Air Station ineludes 

air support activities, troop housing, and personnel support facilities, all of which immediately 

surround the aircrafi operations and maintenance areas. 

Camp Geiger, located directly north of MCAS, New River contains a mixture of troop housing, 

personnel support, and training uses. 

l-l 



Attachment C 
Expedited Site Management 

Schedule for Operable Units l-13 

MCB Camp Lejeune, North Carolina 
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i$ Y-J$Q UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

<+,, 
‘ molt L’ REGION IV 

345 COURTLAND STREET. N E 

ATLANrA GEORGiA 30365 

MAY 2 5 1999 
4WD-FFB 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Byron Brant 
Department of the Navy - Atlantic Division 
Naval Facilities Engineering Command 
Code 1822 
Norfolk, Virginia 23511-6287 

RI%: Marine Corps Base Camp Lejeune NPL Site 
Jacksonville, North Carolina 

Dear Mr. Brant: 

E?A has received and reviewed the Draft Fiscal Year 1994 Site 
Management Plan for the subject facility. Overall, the plan is 
well-prepared and meets all the objectives of a Site Management 
Plan. I anticipate approval upon submittal of the next 
document. To facilitate file maintenance and eliminate 
unnecessary paperwork, I suggest the next submittal be titled 
"Final". Comments on the draft submittal dated May 14, 1993 are 
enclosed. 

If you have any questions or comments, please call me at (404) 
347-3016. 

Sincerely, 

Michelle M. GleM 
Senior Project Manager 

cc: Peter Burger, NCDEHNR 
Neal Paul, MCB Camp Lejeune 

Printed on Recycled PETeI 



COMMENTS 
DRAFT FY94 

SITE MANAGEMENT PLAN 
MCB Camp Lejeune, NC 

1. Page 4-1, Section 4.0, top of page - Why does this only 
refer to ten operable units? 

2. Page 4-6, Table 4-3 - It may be helpful to include some part 
of the work plan schedule as a reference frame for the 
reader. For example, 
finalization. 

RI/FS Project Plan approval or 

3. Page 4-17, Table 4-12 - It may be helpful to include a work 
plan approval date for Operable Unit 4 as a reference for 
the reader. 

4. Page 5-5, Section 5.3, 2nd paragraph - "Will be were"? 

5. Page 5-7, Table 5-3 - This schedule includes "Agency review" 
of the Draft SI project plans. Does the Navy/Marine Corps 
intend to submit these plans to EPA? These would be 
considered secondary documents under the Federal Facilities 
Agreement. 



Attachment B 
Response to EPA Comments to the 

Draft FY94 SMP EPA Letter Dated May 25,1993 
MCB Camp Lejeune, North Carolina 
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- Attachment B 

Response to EPA Comments to the Draft PY 94 SMP 
EPA Letter Dated May 25,1993 

1. The reference has been changed to “13” operable units. 

2. The submittal of the Final RI/I% Project Plans, which indicates “approval,” has been 
included on Table 4-3. 

3. The submittal of the Final RI/l% Project Plans has been included on Table 4-12. 

4. This sentence has been deleted since no additional field investigations will be 
conducted at Sites 43, 63, and 65. All three sites will be included in the RI/FS 
program. 

5. As a courtesy, the Navy/Marine Corps will submit these plans to EPA and the 
DEHNR. 



LcCty 

‘reject Management 

;ubcontractor ProcurcmcnC 

Day 

317d 

30ed 

‘icld lnvenigation 64d 

Mobilization 30ed 

Surveying (Prc-In\*.) Jed 

Soil Gat lwtiigrtion led 

Soil Invesligation 30ed 

Groundwater lnvcrtigalion 24ed 

SW/SD Inwnigation 3cd 

Surwying (Post-lnv.) IOcd 

92d 

2lCd 

42ed 

63ed 

11 Rcpon 

i’rclimimwy Dran RI Repoti 

Commenl Period 

Drawl RI 

Commcnl Period 

Droll I%-ud RI Rcporl 

Comrncnl I’criod 

I%lal RI 

i34d 

42cd 

214 

2lcd 

Ned 

3ocd 

21cd 

2lcd 

StUl 

4t15/93 

Finish 

4116193 

7/l/94 

J/16/93 

4/l 6193 

4/l 6193 

JtlOt93 

5/1ot93 

JII l/93 

mu93 

6/P/93 

6tl I t93 

J/17/93 

912 1193 

10112t93 

9/l I t93 

I011 2t93 

I ot I2/93 

I I t23t93 

11t14t93 

114134 

2tv94 

3/J/94 

3t21t94 

711 JtP3 

J/16/93 

J/I J/93 

J/11/93 

6t16t93 

7/l J/93 

6t 12193 

7/l/93 

9t2 I133 

10112193 

I l/23/93 

I 1 t23t93 

4t16tP4 

I I t23t93 

12/14/93 

I t4t94 

2/X94 

3t5t94 

B/26194 

41 l6t94 

Table 1 
Espedited Site Management Schedule - FY 94 

Sites 21, 24, and 78 (Operable Unit No. 1) MCB Camp Lejeune, NC 

1993 -I- 
L MJJASONDJ 

I 

I 

1994 
F hi A hi J J A S 0 N D ;1 F bl .A XI 

R 

m 

R 

R 



I 

Table 1 
Expedited Site Management Schedule - FY 94 

Sites 2 1,24, and 78 (Operable Unit No. I) MCB Camp Lejeune, NC 

1993 I 1994 I 
Days SIM Finish A M J J A S 0 N D J F M A tvl J J A S 0 N D J F hl i hl 
18ed 8/17/93 9/l 4193 

m 

28cd g/14/93 IO/ 12193 
m 

‘S Repot-i 164d 10112l93 5/30/94 

Preliminary DraR FW’RAP 42ed lO/I2/93 11/23/93 
‘I 

comment Period 2led I l/23/93 I 21 I 4193 
m 

Draft FSI’PIW’ 35ed 1204t93 l/18/94 
I 

mm 

Commmt Period 30cd II18194 2/I 7194 
/ m 

, 
Drti Final FSIPRAP 3ocd 2l17f94 3119194 I 

I m 

Comment Period 2lcd 3/19/94 419194 
/ 
/ ti 

/ 
Final FYPRAP 2led 4f9t94 4no194 

‘I 

Public Comment Period 30ed 4not94 s/30/94 
I 

OD 129d 12/14/93 6/13/94 

I’rclimanwy Drawl ROD 35ed I211 4193 l/I 8/94 II 

Conwvxn Period 30cd Ill 8194 21 Ill94 
m 

DtaA ROD 

Connncn~ Period 

Dmll I:inzd ROD 

C~IIUIIC~I I’criod 

Fmal ROD 

30ed ll11194 3119194 m 

2lcd 3/13/94 4/9/94 m 

2lcd 4/g/94 4130194 m 

3Ocd 4/30/94 513w4 m 

I4cd J/30/94 6113194 I 

cnlcdial Design (I) 30Scd 

cyin RA (I) Id 

6113194 4114195 

4/I 4195 4114193 + 

(1) Remedial Design/Remedial Action Schedules are estimates and will be established and 
detailed at the conclusion of RIIFS. 



L 

rark 

WFS 

Notice to ProccedfMobilization 

Field Investigation 

Data .-\nalysisA’alidation 

Data Evaluation 

Risk Assessment 

Prepare Prelirninaq Drafl RVFS and 
PR.A.P 

Submit Preliminary Draft RVFS and 

PRAP 

LANTDIV Review 

Prepare DratI MS and PRAP 

Submit Drafi RUFS and PRAP 

~\gcncy Rcvicw 

Prepare DraR Final RVFS and PRAP 

Submit DraR Final RUFS and PRAP 

t\gcncy Itwiw 

Prcparc Final RVFS and PRAP 

Prepare Final RVFS and PUP 

Public Comment Period 

DIyr 
3091 

StUt 

712919: 

Fish 

1 o/s/9 

3OCl 7129f9: 8lw9 

Be, 

134e< 

91ec 

S/28/9: 

8nm: 

1 l/14/9 

l/9/9 

I l/14/9; 

42ec 2/1X9! 

211319 

312119 

60~ 2113193 411419: 

Od 4114193 4/I 419: 

2led 4/14/93 J/J/9: 

2lcd JIV93 312619: 

Od 5126193 

30ed 5126193 

312619: 

6l25l93 

30ed 6l25193 mu93 

Od -l/25/93 -l/25/93 

2lcd 7125193 

2lcd 

Od 

30ed 

811 J/93 

9/J/93 

9lw93 

XII 5193 

9lY93 

915193 

IO/Y93 

i 
‘3 

Table 2 
Expedited Site Management Schedule - FY 94 

Sites 6 , 9 and 82 (Operable Unit No. 2) - MCB Camp Lejeune, NC 

1992 1993 1994 

F hl A hl J J .A S 0 h 



Attachment A 
EPA Comments to the Draft 
FY94 Site Management Plan 

MCB Camp Lejeune, North Carolina 



rd 
tOD 

Prepare Prelimiwy Draft ROD 

Submit Preliminary Draft ROD 

LANTDIV Review 

Prepare Drafl ROD 

Submit DraR ROD 

Agency Review 

Prepare DratI Fii ROD 

Submii Drln Finnl ROD 

Agency Review 

Prcparc Finnl ROD 

Submit Final ROD 

kmcdial Design (I) 

‘roccdurc RA Conlractor (I) 

kutkzdiill A&n (I) 

Da\% 
99d 

Zled 

Od 

I4ed 

I4ed 

Od 

30ed 

30ed 

Od 

14cd 

I4cd 

Od 

30&d 

60ed 

Od 

Star( 
sl3v93 

si3 l/93 

601193 

612 II93 

l/5/93 

7119193 

7119193 

8/I 8f93 

9illJ93 

911703 

IO/II33 

10115193 

10/15/93 

S/16/34 

IO/IJ/94 

Finish 

lO/lY93 

6l2U93 

612 1 I93 

715193 

l/19/93 

1/19/93 

808193 

9/17/93 

9117193 

10/l/93 

10/15#3 

IO/I 5193 

S/16/94 

IOIIJI94 

10/1~194 

J 

Table 2 
Expedited Site Management Schedule - FY 94 

Sites 6 , 9 and 82 (Operable Unit No. 2) - MCB Camp Lejeune, NC 

1992 
I J ASOND 

/ / 
1 

1993 
F h.1 A bl J 1 A S 0 N D 

1994 
I F h.1 X hl I J ;\ S 0 N 

(1) Remedial Design/Remedial Action Schedules are estimates and will be established and 
detailed at the conclusion of RI/FS. 



Task 5 

Rl/FS la& 

Notice to Proceed/Mobilization 

Field Investigation 

Data AnalysisNalidation 

Data Evaluation 

Risk Assessment 

Prepare Pr&minary L%al? RI/FS and 
PR4P 

Submit Preliminary Draft RI/FS and 
PRA.P 

LANTDIV Review 

Prepare Draft RUFS and PRAP 2lcd 619194 

Submit Drawl RUFS and PRAP Ocd 6/30/94 

Agency Review 30ed 6/30/94 

Prepare Drall Final Rl/FS and PRAP 30ed 7not94 

Submit Draft Final RYES and PRAP Ocd S/29/94 

Agency Review 2lcd g/29/94 

Prcparc Final RVFS and PRAP 

Prepare Final RUFS and PRAP 

Public Comment Period 

Finish 

I I/9/9< 

30cr 

StM 

1omJ: 

10/1/9: 1 on l/9: 

60er 1ot31t9: 12/30/9: 

116~ 10/31/9! 2t24& 

42.x 2124194 4ni94 

Bed 4nl94 

42cd 4lYi9.l 

Oed 5/l 9194 

2led 5119194 

5/5/94 

5119194 

J/19/94 

619194 

6t3Of94 

6/30/94 

7/-30/94 

8129t94 

2lcd 

Oed 

9/19/94 

IO/IO/94 

10/10/94 

8f29t94 

9/19/94 

IO/IO/94 

10/10/94 

1 l/9/94 

Table 3 
Site Management Schedule - FY 94 

Sites 4 I, 69 and 74 (Operable Unit No. 4) - MCB Camp Lejeune, NC 

1994 
3 N D J F hi A M J J A S 0 N D 

I I I I 

1995 
I F hl A hl J J A S 0 N D 



Prepare Prcliminry DraR ROD 

Submit Preliminuy Draft ROD 

LAh’TDlV Review 

Prepare Drafl ROD 

Submit Drafi ROD 

Agency Review 

Prepare Draft Final ROD 

Submit Draft Final ROD 

agency Review 

Prepare Final ROD 

Submit Final ROD 

2led 

Ocd 

2led 

l4ed 

Oed 

30cd 

30ed 

Ocd 

Zlcd 

2lcd 

Oed 

Stan 

6/l 8194 

6/l 8194 

7l9/94 

119194 

7L30194 

S/13/94 

8113194 

9112194 

lO/l2/94 

10/12/94 

I l/2/94 

I l/23/94 

Finish 

11/23/94 

7i9l94 

l/9/94 

7/30/94 

8/13/94 

8ll3t94 

9112194 

lOll2l94 

10112l94 

lllU94 

1 II23194 

I l/23/94 

Table 3 
Site Management Schedule - FY 94 

Sites 4 I, 69 and 74 (Operable Unit NO. - MCB 4) Camp Lejeune, NC 

I 1994 I 1995 
0 N D J F kl A M J J A S 0 N D J F hl A M J J r\ S 0 N D 

: 

+ 



Table 4 
Expedited Site Management Schedule - FY 94 

Site 2 (Operable Unit No. 5) MCB Camp Lejeunc, NC 

-\ctivil! 

Projccl hlaoagcmenl 

Subcontractor Procurcmm~ 

Yield lnvesti~ation 

Mobilization 

Sunqing (Prc-lnv.) 

Soil Investigation 

Groundwaler Investigation 

SW/SD Investigation 

Sulwying (PosI-lnv.) 

Aquifer Tests 

iample Analysis/Validation 

>ats Evaluation 

Gsk Assessmenl 

rreaubilily Studies 

(1 Repon 

PrcliminaryDrall RI Rep011 

Comment I’criod 

Draft Rl 

Comment Period 

Ihll Finn1 RI Repofl 

Ihd 111 Ikpofl 

- 

Da\5 

283( 

3Qci 

41d 

30ed 

5ed 

24ed 

Jcd 

2ed 

2ed 

Jed 

68d 5/17/93 

2lcd 8l18193 

42ed P/8/93 

63ed 8l18/93 

118d 

42cd 

30cd 

30cd 

2lcd 

2lcd 

Zlcd 

Slut 

4lIJl93 

4/16/93 

4/16/93 

4116lP3 

511Ol93 

511ll93 

S/28/93 

5124lP3 

6/l/93 

6i7lP3 

PI8193 

P/8/93 

IO120/93 

1 l/19/93 

I 21 I PI93 

I Ml94 

l/30/94 

Finish 

5116194 

S/16/9! 

6/l 2lP3 

3l16tP3 

5/15lP3 

6/1O/P3 

6i2lP3 

Y26/93 

6t3tP3 

6/12/93 

8/18/93 

P/8/93 

10/20/93 

I o/20/93 

2t2om 

I o/20/93 

I l/19/33 

12/19/93 

ll9M4 

lr3Ol94 

2/20/34 

P I 

‘I 

1993 I 1994 

4 M J J A S 0 N D J F M A kl J J A S 0 N D 
I 

I 
J 



Table 4 
Expedited Site Management Schedule - FY 94 

Site 2 (Operable Unit No. 5) MCB Camp Lejeune, NC 

1993 1994 

,Acrivitv Days stall Finish A hl J J A S 0 N D I F M A hl I J A S 0 N D J F hl .A AI 

.Akcmalive Screening Zltd l/28/93 8/l 8f93 
I 

m 

Akemative Evaluation Zled 8/l 8193 918193 
$I 

‘S Report 139d 91803 3l22l94 
! I 

Preliminary Draft FUPR4P 42cd 9/8193 lono/ jh/ j ” 

Comment Period 3oed Ion0193 11119193 

D&l FWRAP 30ed 1 l/19/93 12/19/93 

I j 
’ , 

// 
I ,rn 

Comment Period 

Draft Final FS/H?AP 

Final FS/PR.U 

Public Commcn~ 

:OD 

Prclimmnq DraFl ROD 

Conmcnl P&d 

Draft ROD 

Commcnl Period 

Dr& Final ROD 

Comment I’criod 

Final ROD 

~OCWC RA Contractor (I) 

(1) Remedial Design/Remedial Action Schedules are estimates and will be established and 
detailed at the conclusion of RVFS. 



Table 5 
Expedited Site Management Schedule - FY 94 

Sites 36,43,44, 54 and 86 (Operable Unit No. 6) - MCB Camp Lejeune, NC 

ruk 
WFS Project Plans 

1994 1 1995 I 1996 
Daya Start FifliSb FMAMJ J ASONDJ FMAMJJ ASONDJ F h,l A h.1 J J ASO?; 

134d 3w94 g/3/94 
/ / 

j 

Prepare Preliln DralI RUFS 49ed 3/l/94 4119t94 
\!!!I!!~ 

’ 

Proj. Plans ;I : 

Submit Prclim DmfI Rl/‘FS Oed 4119194 4119194 I 
Proj. Platu 

:+ /iii 

LANTDIV Review Zled 4/t 9194 s/10/94 
I ’ / ; 

Prepare DrafI RIES Project 14ed 5/10/94 x4/94 I 

PlaIU 
j i 

I ‘/,;I 

Submit Draft RWS Project Oed 5124194 Y24l94 
Plant 

+ ;] j / j 

Agency Review 30ed s/24/94 6123194 

! / 
Prepare Drat? Final Rl/FS 30ed 6/23/94 -II23194 1 

Project Plans -, 
Submit D&t Fiial RUFS Ocd 7123194 l/23/94 
Project Plans + 

Agency Review 2led l/23/94 8/l 3194 
I 

Prepare Final RUFS Projea 2Ied 8113194 9f3l94 
Plans 

i / 

Submit Final RVFS Project Ocd 9lY94 913194 
Plnnr 4 

I/l:S. PRN’. and ROD (I) 42lcd 9m94 Il14f95 

emedial Design (I) 305cd 11/4/95 9/4&x (/[I '(I' 

I 
WII~C R,\ Contmctor (I) 6Oed 3/4/96 I l/3/96 

cgin Remedial Action (I) Oed I VW96 I l/3/96 
+ 

(I) Remedial Design/Remedial Action Schedules are estimates and will be established and 

detailed at the conclusion of RI/FS. 



Task 
WFS Project Plans 

Prepare Prelim Draft RUES Proj 
PIUU 
Submit Prelim Drawl RI/T-S Proj 
PIUU 
LANTDIV Review 

Prepare Draft R&‘FS Roj Plaos 

Submit Drawl RUB Proj Plans 

Agency Review 

Prepare Draft Final RIES Proj Plana 

Submil Drawl Final RWS Proj Plans 

Agency Review 

Prepare Final RUFS Project Plans 

Suhmil Final RI/FS Project Plaru 

.UFS. PW, and ROD (I) 

:cmcdial Design (I) 

‘rwjlrc II,\ CwllmcI~w (I) 

legill Ilcmedial Action (I) 

w 
141d 

60cd 

Oed 

SIUI 

3/l/93 

WI/93 

4&40/93 

4/30/93 

Finish 
9114193 

4i30193 

4/30/93 

2led xii/93 

14ed 

Oed 

s/21/93 614193 

614193 614193 

30ed 6l4l93 

-I/4/93 

g/3193 

l/4/93 

3ocd 

Oed 

WY93 

Ku93 

2led 8Ol93 (1/24/93 

2lcd S/24193 9ll4f93 

Ocd 9114193 

427ed 

305cd 

9/l 4193 

9114193 

I l/15/94 

WI6l95 

I l/15/95 

1 l/15/94 

9116195 

Table 6 
Expedited Site Management Schedule - FY 94 

Sites 1,28, and 30 (Operable Unit No. 7) - MCB Camp Lejeune. NC 

/ 
/ 
I 

I 
-a; 

i 
P 

n 

1993 
: A4 A M J J A S 0 N D 

, I , , 

. + 

1994 
I F M A M J J A S 0 N D 

1995 
F A,1 X hl J J ,.I S 0 N I: 

(1) Remedial Design/Remedial Action Schedules are estimates and will be established and 
detailed at the conclusion of RVFS. 



r 

rask 
WFS Projeci Plans 

Prepare Prclim DmlI Rl/FS Proj 
PIrUU 
Submit Prelim Draft RI/FS Proj 
PI&IS 
LAKTDIV Review 

Prepare Draft R.IIFS Pmjca Plans 

Submit Draft RJ/TS Pmjeci Plans 

Agenc-y Review 

Prepue DrafI Fiiz~l RtIFS Pmj PIMS 

Submit Draft Final RVFS Project 

PIUU 

Agency Review 

Prcparc Final RVFS Project Plans 

Submll Final RVFS Project Plans 

VFS, PRM. and ROD (I) 

cmcdial Design (I) 

ucurc IL\ Conlrwlor (I) 

cgin Remedial Action (I) 

L-T-L 
l36d 

60cd 

I l/15/9 

I l/15/9 

Oed l/14/9* 

2Icd 

14ed 

1/14/9~ 

Oed 

30ed 

30ed 

Ocd 

3/20/9’ 

4119194 

21ed 4119194 

I4cd 5/10/94 

Oed 

427cd 5124194 

30Sed l/25/93 

60ed J/25/96 

Oed 7124196 

Finish 
WI4191 

1/14/9r 

2l4l94 

2llSJ94 

3120194 

5124194 

5124194 

l/25/95 

5125196 

X24196 

7124196 

Table 7 
Expedited Site Management Schedule - FY 94 

Site 16 (Operable Unit No. 8) - MCB Camp Lejeune, NC 

I F M A h4 J J A S 0 N D 

, i i I 
1 

1995 

I F M A hl J J A S 0 N D 

!  I ’ 

, 

1996 

(1) Remedial Design/Remedial Action Schedules are estimates and will be established and 
detailed at the conclusion of RVFS. 



Table 8 
Expedited Site Management Schedule - FY 94 

Sites 65 and 73 (Operable Unit No. 9) - MCB Camp Lejeune, NC 

L-ask 
LIES Project Plans 

Prepare Prelim Draft RI/B Proj 
PIllIS 
Submit Prelim Dmtl RUFS Proj 
PlarU 
LANTDIV Revie\v 

Prepare Draft RUFS Proj Plans 

Submit Drafr RUFS Roj Plans 

Agency Review 

Prepare DrafI Final RIES Proj Plans 

Subnut Drafl Final RUFS Proj Plans 

Agency Review 

Prepare Final RllFS Project Plans 

Submit Final RI/FS Project Plans 

UFS PR-W. and ROD (I) 

cmedial Dtsip (I) 

:gin Remedial Action (I) 

1994 I 1995 
Da\3 Start 

1996 
Finish M A M J J A S 0 N D I F kl A M J J A S 0 N D J F Al A kl J J 

136d 411194 ION94 r 
4 I A S 0 N D J 

I /II 
60ed 411194 

’ 

Oed 5n 1194 

2led 5n If94 

14cd 612 II94 

Oed 715194 l/5/94 / 
i 

30ed l/5/94 S/4/94 
I 

30ed 814194 9iY94 
!I 

Ocd 9/3/94 9l3t94 

21cd 913t94 9124194 
I 

I4cd 9/24/94 I O/8/94 
a 

Oed I O/8/94 10/B/94 
i 

427ed IO/El94 I219t95 , 

305cd 12/9/95 1019196 

6Ocd 1013f!I6 I2/8/96 

Ocd 12/8/96 I218f96 
+ 

(1) Remedial Design/Remedial Action Schedules are estimates and will be established and 
detailed at the conclusion of RVFS. 



i i. Table 9 

I ,I,! Expedited Site Management Schedule - FY 94 
Site 35 (Operable Unit No. IO) - MCB Camp Lejeune, NC 

1993 I 1994 1995 

ruk Days start Finish hd J J A S 0 N D J F k1 A M J J A S 0 N D J F hl .A hl J J A s 0 N D I 

WFS Projccl Plans 135d s/1/93 11fll93 
! I 

! 1 ’ 

Prepare Prelim DraR RYFS Proj 60cd 5/l/93 60Ol93 

PlanS 

Submit Prelirn Draft RUFS Proj Oed 6130/93 6/30/93 

PlnnS + 

LANTDIV Review 2lcd 61’30193 -I/21/93 
I 

Prepare Drawl RI/FS Proj Plans 14cd -l/2 1 I93 8l4J93 
I 

Submit DraR R.VFS Proj Plans Oed 814193 8/4/93 
+, 

Agency Review 30ed 814193 PO/93 

v I 

Prepare Drawl Final RUFS Proj Plans 30ed P/3/93 I o/3/93 

7 
Submit Draft Final RVFS Proj Plans Oed 1 o/3/93 lOl3l93 

+: j 

Agency Review 2led IO/Y93 10/24/93 ’ j-1 1 

Prepare Final RVFS Project Plans I 4cd I O/24/93 I l/7/93 
I 

Submit Final RUFS Project Plans Ocd 1 WI93 I IflIP 

.UFS PRAP, and ROD (I) 427ed I vlf93 m/95 
I f 

! / j i I 
j 1 

I 

cwcdinl Design (I) 30Scd l/8/95 I It9195 

rocw RA Convador (I) 60cd I1/9/95 l/W96 

egin Rcmedirl Acfion (1) Oed 118196 118196 

(1) Remedial Design/Remedial Action Schedules are estimates and will be established and 
detailed at the conclusion of RI/FS. 



I’ask 

RJIFS Project Plans 

Prepare Prelim DraR RJ/FS Proj 
Plans 
Submit Prelim Draft RUFS Proj 
Plans 
LANTDIV Review 

Prepare Draft RUFS Proj Plans 

Submit Drat? RbFS Proj Plans 

Agency Review 

Prepare Draft Final WFS Proj Plans 

Submit Draft Final RLfFS Proj Plans 

Agency Review 

Prepare Final RbFS Project Plans 

Submit Final RbFS Project Plans 

WFS PRAP, and ROD (I) 

icmedial Design (1) 

Procure RA Contractor (1) 

Begin Remedial Action (I) 

Davs 

136d 

60ed 

Oed 

2led 

14ed 

Oed 

30ed 

30ed 

Oed 

2led 

14ed 

Oed 

427cd 

3OSed 

60ed 

Ocd 

Slarl 

IO/l/93 

10/l/93 

1 l/30/93 

1 l/30/93 

1212 l/93 

1 I4194 

114194 

2l3i94 

317194 

3ill94 

3128194 

4111194 

4/l II94 

6/l2/9J 

4112196 

6/I l/96 

Finish 

4f I II94 

1 l/30/93 

1 l/30/93 

1212 I I93 

l/4/94 

I/4/94 

213194 

315194 

3l7l94 

3128194 

4/l 1194 

4/l 1194 

6112193 

4112196 

6/l 1196 

6/l 1196 

I 

Table 10 
Expedited Site Management Schedule - FY 94 

Sites 7 and 80 (Operable Unit No. 11) - MCB Camp Lejeune, NC 

1993 1994 
bl J J A S 0 N D J F M A hl J J A S 0 N D 

1995 
F hl r\ hl J J A S 0 N D 

1996 

1 F hl .-\ hl J J .A 

(1) Remedial Design/Remedial Action Schedules are estimates and +/ill be established and 
detailed at the conclusion of RVFS. 



Table 11 
Expedited Site Management Schedule - FY 94 

Site 3 (Operable Unit No. 12) - MCB Camp Lejeune, NC 

1994 1 1995 1996 

rask Dws Starr Finish J F !vl A hi J J A S 0 N D J F M A M J J A S 0 N D J F hl A hl J J .A S o N D J I 

WFS Project Plans 135d If 1194 711 Ii94 
/ i 

) 1 I , j / 

Prepare P&n DraR RUFS Proj 60cd l/1/94 3nl94 
PIIUIS ; 

i ! 
/ 

/ , I : 

Submit Prelim Drxft RUFS Pruj Ocd 3n!94 3nl94 1 
PlanC + j; 

LANTDIV Review 21ed 3/2/94 3n3/94 
I 

- i 
f 

Prepare Draft RIES Proj Pluu 14cd 3t23l94 4J6t94 

? 
Submit DraR RI/l% Proj Plans Oed 416194 4/6/94 

i 

,~gency Review 30cd 416194 5/b/94 
m 1 

Prepare Draft Final RVFS Proj Plans 30cd J/b/94 b/5/94 
m 

Submit Drafl Final RYFS Proj Plans Ocd b/6/94 b/b/94 
+ 

I 

Agency Review 21cd 616194 6127194 
I 

I’rqwc IGnsl RI/H Project Plnns 14cd 6n7t94 7/l 104 
n 

Submil Final RllFS Project Plans Ocd 7/11/94 7/11/94 
;+, 

WFS PRAP. and ROD (I) 427ed 7/l l/94 9/11/9J : I I I 

Lcmedial Design (I) 305ed 911 IN 7/12/96 
I 1 I I I I , 

‘rocurc RA Contractor (1) 

tcgin Remedial Action (1) 

60cd 7l12l96 9110196 

Oed 9110196 9llOl96 
' 
, 

I ' 
i : 

+ 

(1) Remedial Design/Remedial Action Schedules are estimates and will be established and 
detailed at the conclusion of RIIFS. 



Table 12 
Expedited Site Management Schedule - FY 94 

Site 63 (Operable Unit No. IS) - MCB Camp Lejeune, NC 

Task 
RVPS Projcot Plans 

1994 I 1995 
Days Start Fish 

I 1996 
J F M A M J J A S 0 N D J F M A M J J A S 0 N D J F h,I A hi J J A S 0 N D J 

135d l/1/94 7/l 1194 ( I 

Prepare Prelim Draft RVFS Proj 60ed l/V94 3Lv94 
Plans 
Submit Prelim Drrft RIES Pmj Ocd J/2/94 3/2/94 
Plans + 

LANTDIV Review 2led 3,219; 3r23r94 
I 

Prepare DraR RX-S Proj Plans l4cd 3123194 416194 
n 

Submir Draft RVFS Proj Plans Oed 416194 416194 
+ 

Agency Review 30ed 416194 516194 
m 

Prepare Draft Final RVFS Proj Plans 30ed 5l6f94 6/5/94 
m 

Submit DraR Final RVPS Proj Plans Ocd 616194 616194 
+ 

Agency Review 2led 6/6f94 6I27/94 
:m 

Prepare Final RVPS Project Plans l4ed 6i27194 7111194 

Submit Final RUFS Projea Plans Oed 
+ 

7/l Ii94 711 l/94 +’ I 

:WS PRAP, and ROD (1) 427ed 7/l II94 9/l l/95 i 

I.; i I : / 
:emedial Design (I) 30Jcd 9/l II95 7/12/96 : I ’ 

rowrc IL\ Conlraclor (I) 6Ocd 7/12/96 9llOf96 

I+$rr Rsnxdial Action (I) Oed 9/10/96 9/l 0196 
+ 

- 

F 

(1) Remedial Design/Remedial Action Schedules are estimates and will be established and 
detailed at the conclusion of RVFS. 



VICINIM MAP 

; RESERVATION 

LEJEIJNE 

FIGURE l-l 
OPERABLE UNITS AND SITE LOCATIONS AT 

MARINE CORPS BASE CAMP LEJEUNE 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 



The facility currently covers approximately 234 square miles and is bisected by the New 

River. The Atlantic Ocean forms the southeastern boundary of the facility. The City of 

Jacksonville is located immediately northwest of the facility. Within 15 miles are three large, 

publicly-owned tracts of land: Croatian National Forest, Hoffman Forest, and Camp Davis 

Forest. The remaining land use surrounding the facility is agricultural. Estuaries along the 

coast support commercial fishing. Tourism and residential resort areas have stimulated the 

regional economy. The facility is located in the Atlantic Coastal Plain on generally flat 

topography. 

1.L Environmental History of the Facility 

The facility has been actively involved in various environmental investigation and 

remediation programs since 1983, beginning with the Navy Assessment and Control of 

Installation Pollutants (NACIP) Program. The first study conducted under the NACIP to 

investigate potentially hazardous sites at MCB Camp Lejeune was sn Initial Assessment 

Study (IAS). This study, which was conducted in 1983, identified areas of concern that may 

potentially cause threats to human health and the environment as a result of past storage, 

handling, and/or disposal of hazardous materials. Based on a review of historical records, field 

inspections, and personal interviews, ‘76 areas of concern (AOCs) were identified. The IAS 

concluded that, while none of the sites pose an immediate threat to human health or the 

environment, 22 sites warrant further investigation to assess long-term impacts. During 

preliminary investigation of the AOCR. an additional AOC (Site 78, Hadno+ Point Industria! 

Area) wa8 identified. Subsequent sampling and monitoring activities of these sites have been 

initiated since 1984. 

The Department of Navy’s Installation Restoration Program (LRP) was initiated in 1986 

following the legislation of the Superfund Amendments and Reauthorization Act (SARA). The 

IRP, which was implemented to follow the requirements of SARA, replaced the NACIP. 

MCB Camp Lejeune was placed on the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) National Priorities List (NPL) effective 

October 4,1989 (54 Federal Register 41015, October 4,1989). Following the listing of MCB 

Camp Lejeune on the NPL, a Federal Facilities Agreement (FFA) between the United States 

Environmental Protection Agency Region IV (EPA), the North Carolina Department of 

Environment, Health, and Natural Resources (DEHNR), and the Department of the Navy was 

signed in February 1991. The objectives of the FFA are: 
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l To ensure that the environmental impacts associated with past and present activities 

at MCB Camp Lejeune are thoroughly investigated and appropriate CERCLA 

response actions are developed and implemented as necessary to protect the public 

health, welfare and the environment; 

l To establish a procedural framework and schedule for developing, implementing and 

monitoring appropriate response actions at MCB Camp Lejeune in accordance with 

CERCLA, the National Oil and Hazardous Substances Pollution Contingency Plan 

(NCP), and EPA policy relevant to remediation at MCB Camp Lejeune; and 

l To facilitate cooperation, exchange of information and participation of the Parties in 

such action. 

The FFA covers 23 sites at MCB Camp Lejeune. These sites are required to be investigated in 

accordance with the NCP, CERCLA, and SARA, under the terms and conditions of the FFA. 

Since then, additional sites have been added, based on the conclusions and recommendations 

identified by Site Inspections of other existing or newly-identified sites throughout MCB 

Camp Lejeune. 

1.3 Purpose of the Site Management Plan 

This Fiscal Year 1994 Site Management Plan (SMP) is one of the primary documents 

identified in the FFA. The SMP documents the decisions and evaluations made during the 

project planning and scoping process for MCB Camp Lejeune. The SMP includes proposed 

deadlines for completion of primary documents, as specified in the FFA, to be submitted 

during Fiscal Year 1994. In addition, the SMP identses Installation Restoration activities 

projected for the next five-year period (1994-1998). 

1.4 Site Changes Since the Signing of the 1991 Federal Facilities Avreement 

The FFA identified 23 sites where RI/FS activities are to be conducted (see Table l-1). Since 

that time, two sites (Sites 22 and Site 45) will be investigated as UST sites and will not require 

an RI/FS at this time. In addition, Site “A” and Site 68 will require a Sits Inspection prior to 

undertaking, if necessary, RI/FS activities. 
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TABLE 1-l 

IRP AREAS OF CONCERN/SITES IDENTIFIED IN THE 1991 FEDERAL 
FACILITIES AGREEMENT 

Site No. Site Description 

1 
2 
3 

6 
7 

9 
12 
16 

21 

22(l) 
24 

28 
30 
35 
36 

41 
43 
44 

45(l) 

French Creek Liquids Disposal Area 
Former Nursery/Day-Care Center 
Old Creosote Site 

48 
54(Z) 

63 
65 

68 (2) 
69 

73 
74 

75 (2) 
76(z) 

A (2) 

78 
80 

82 
84 

85 
86 

Storage Lots 201 and 203 
Tarawa Terrace Dump 
Fire Fighting Training Pit at Piney Green Road 

Exposure Ordnance Disposal 
Montford Point Burn Dump (1958-1972) 
Transformer Storage Lot 140 

Industrial Area Tank Farm 
Industrial Area Fly A8h Dump 
Hadnot Point Burn Dump 

Sneade Ferry Road - Fuel Tank Sludge Area 
Camp Geiger Area Fuel Farm 
Camp Geiger Area Dump near Sewage Treatment Plant 
Camp Geiger Dump near former Trailer Park 
Agan Street Dump(2) 
Jones Street Dump 

Campbell Street Underground AVGAS Storage and 
Adjacent JP Fuel Farm at Air Station 
MCAS New River Mercury Dump Site 

Crash Crew Fire Training Burn Pit 
Verona Loop Dump@) 
Engineer Area Dump(z) 

Rifle Range Dump 

Rifle Range Chemical Dump 
Courthouse Bay Liquids Disposal Area 

Mesa Hall Grease Pit Area 
MCAS Basketball Court Site 
MCAS Cur-tin Road Site 
MCAS (H) Officer’s Housing Area 
Hadnot Point Induetrial Area 
Paradise Point (Gold Course Peeticide Area) 

VOC Disposal Area at Piney Creek Road 
Building 45 Area@ 
Camp Johnson Battery Dump@) 
Tank Area AS419-AS421 at MCAS 

Note: Other specific locations may be added to the above list upon identification of the need 
to perform an RlvFs at those locations resulting in the corresponding modification to 
the Scope of Work Primary Document (dwcribed in the Federal Facilities Agreement). 

(1) UST Petroleum Site (UST Petroleum Investigation/Corrective Action Regulations). 
(2) Site Inspections will initially be conducted. The SI will determine the need to conduct an 

lwFs. 
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Based on the results of Site Ins$xtions conducted at MCB Camp Lejeune during the period 

1991-1993, the following sites will be included under the RI/FS phase: 

Site 3 (Old Creosote Plant) 

Site 7 (Tarawa Terrace Dump) 

Site 43 (Agan Street Dump) 

Site 44 (Jones Street Dump) 

Site 54 (Crash Crew Fire Training Burn Pit) 

Site 63 (Verona Loop Dump) 

Site 65 (Engineer Area Dump) 

Site 80 (Paradise Point) 

Site 82 (VOC Disposal Area at Piney Green Road) 

With these changes, a total of 27 sites will require RI/F’S activities. 

1.5 Recommended Amendments to the 1991 Federal Facilities Agreement 

Appendix D of the FFA lists and describes various primary and secondary documents that will 

be submitted by the Navy/Marine Corps. Primary document No. 10 (Location-Specific 

Remedial Design Reports) should be amended to include Remedial Design Work Plans, 

Treatability Study Reports, and Requirements Packages. 

1.6 Format of the Site Management Plan 

This SMP conaista of seven sections. Section 1.0 (Introduction) explains the history of 

environmental activities at MCB Camp Lejeune, the purpose of the FFA, and the purpose of 

the SMP. Section 2.0 (Operable Units) describes the Operable Unita at MCB Camp Lejeune 

that will be addressed in the SMP. A summary of ongoing and planned activities associated 

with these Operable Units is outlined in Section 3.0 (Operable Unit Scope of Work). 

Section 4.0 @ip Management Schedules) providee estimated (and amended) schedules for 

conducting CERCLA activities for each Operable Unit. Detailed schedules are provided for 

those Operable Units that are active or will be initiated in Fiscal Year 1994. Section 4.0 also 

includes schedules for those Operable Units that will be studied in Fiscal Years 19951998 and 

specific target submittal dates for draft primary and secondary documents for Fiscal Year 

1994 through 1998. Ongoing and/or planned Site Inspection (SD activities are presented in 
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Section 5.0 Wte Inspection Activhies). Ongoing and/or planned removal actions are discussed 

in Section 6.0 (Removal/Interim Remedial Actions). References are provided in Section 7.0. 
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2.0 OPERABLE UNITS - 

As defined in the NCP, an “Operable Unit means a discrete action that comprises an 

incremental step toward comprehensively addressing site problems. This discrete portion of a 

remedial response manages migration, or eliminates or mitigates a release, threat of a release, 

or pathway of exposure. The cleanup of a site can be divided into a number of operable units, 

depending on the complexity of the problems associated with the site. Operable units may 

address geographical portions of a site, specific site problems, or initial phases of an action, or 

may consist of any set of actions performed over time or any actions that are concurrent but 

located in different parts of a site.” 

This section identifies the Operable Units at MCB Camp Lejeune where IRP activities are or 

will be implemented. Anticipated project startup dates for these activities are also identified. 

The project startup dates coincide with the priority of the Operable Units with respect to their 

potential for groundwater contamination, proximity to receptors, contaminants verified, and 

potential ecological impacts. 

2.1 Operable Unit Determination 

In accordance with guidance provided in the NCP, the Navy/Marine Corps has recommended 

that the 27 current IRP sites be grouped into 13 Operable Units (OU) for the purposes of 

proceeding with RI/F’S activities (see Table 2-l). 

The 27 RWS sites represent an increase of nine sites (Sites 3, 7,43,44, 54,63,65, 80, and 82) 

from the previous SMP (i.e., Fiscal Year 1993). 

Site 3 (Old Creosote Plant) will be included as Operable Unit No. 12. Site 7 (Tarawa Terrace 

Dump) and Site 80 (Paradise Point) will be investigated as Operable Unit No. 11 since these 

two sites share a common local drainage basin (Northeast Creek). Site 43 (Agan Street 

Dump), Site 44 (Jones Street Dump), and Site 54 (Crash Crew Training Burn Pit) have been 

combined with two other sites to form Operable Unit No. 6. These five sites are all located in 

the same geographic area and exhibit similar waste types. Site 63 (Verona Loop Dump) will 

be studied alone as Operable Unit No. 13. Site 65 (Engineer Area Dump) has been included as 

part of Operable Unit No. 9 due to its close proximity to Site 73. Site 82 @iney Green Road 

VOC Area) has been included under Operable Unit No. 2 since this site is adjacent to Sites 6 

and 9. 
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TABLE 2-1 

RECOMMENDED OPERABLE UNITS FOR 
MARINE CORPS BASE CAMP LEJFJJNE, NORTH CAROUNA 

Operable 
Unit No. 

3 

4 

6 
6 

Site 

. I No(s). 
Site Name(s) Primary Reasons for OU Selection 

21 Transformer Storage Lot 140 

24 Industrial Area Fly Ash Dump 

Sites are geographically located in the same area. 

78 Hadnot Point Industrial Area 

6 Storage Lots 201 and 203 Sites are located near each other. 6 

9 Firefighting Training Pit at Piney Green Road 

82 Piney Green Road VOC Area 
48 MCAS New River Mercury Dump Site 

41 Camp Geiger Dump Near Former Trailer Park 

69 Rifle Range Chemical Dump 

Sites are currently undergoing RI/FS activities 
(development of RI/F’S Project Plans). 

Unique characteristics of the site involving the disposal of 
mercury, which is highly toxic and bioaccumulates. 
Unique characteristics of the site involving the disposal of 
chemical wastes generated on the base. 

74 
2 

36 

43 

44 

64 

Mess Hall Grease Disposal Area 
Former Nursery/Day Care Center Similar characteristics of materials disposed (pesticides). 

Camp Geiger Area Dump near Sewage Treatment Plant Similar characteristics of materials disposed (POL, waste 
oils, solvents) and contaminants detected (metals, VOCs, 

Agan Street Dump O&G). Sites are located in the Brinson Creek and Tank 
Creek watershed. 

Jones Street Dump 

Crash Crew Fire Training Burn Pit 



TABLE 2-1 (Continued) 

RECOMMENDED OPERABLE UNITS FOR 
MARINE CORPS BASE CAMP LEJEUNE, NORTH CAROLINA 

Operable ; Site 
Unit No. No(s). 

Site Name(s) Primary Reasons for OU Selection 

7 1 French Creek Liquids Disposal Area Sites are located near each other and are located in the 
French Creek watershed. Similar contaminants detected 

28 Hadnot Point Burn Dump (metals, O&G). 

8 
9 

10 

11 

12 
da. 

30 Sneads Ferry Road Fuel Tank Sludge Area 
16 Montford Point Burn Dump 
66 Engineer Area Dump 

73 Courthouse Bay Liquids Disposal Area 

36 Camp Geiger Area Fuel Farm 

7 Tarawa Terrace Dump 

80 Paradise Point 
3 Old Creosote Plant 
“.. -9 w m 

Isolated site which requires additional site investigation. 
Geographic proximity. I 

Accelerated cleanup necessary to abate impacts to Brinson 
Creek. 
Geographic proximity. Both sites are located in the 
Northeast Creek Watershed. 

Isolated site with unique waste source. 
I--l-L-> -:A.- 
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Site 35 ha8 been taken out of Operable Unit No. 6. Site 35 is now considered Operable Unit 

No. 10. Due to a highway project in the area, Site 35 ie on an expedited RUFS schedule. 

Site 41 (Camp Geiger Dump Near Former Trailer Park) will no longer be included a8 part of 

Operable Unit No. 6 eince chemical agent8 may have been diepoeed of at this location. 

Therefore, Site 41 will be included a8 part of Operable Unit No. 4 with Sites 69 and 74, which 

reportedly may have buried chemical agents. 

These Operable Unit8 are depicted in Figure l-l and described below. 

2.2 Operable Unit Descriptions 

This section describes the operable unit8 at MCB Camp Lejeune where RI/FE! and remediation 

activities are or will be conducted. 

2.2.1 Operable Unit No. 1 (Sites 21,24, and 78) 

Operable Unit No. 1 consist8 of Site 21 (Transformer Storage Lot 1401, Site 24 (Industrial Area 

Fly Ash Dump), and Site 78 (Hadnot Point Industrial Area). These cites are described below. 

Site 21 - Transformer Storage Lot 140 

Site 21 ie located between Ash Street and Sneads Ferry Road on Center Road. A transformer 

oil pit was located in the northeastern end of Lot 140 acro88 the railroad track8 from 

Building 702. The entire lot ie approximately 220 feet by 890 feet with the dimension8 of the 

pit measuring 25 to 30 feet long by 6 feet wide by 8 feet deep. 

Lot 140 wa8 u& from 1958 to 1977, for pe8ticide mixing and ae a cleaning tiea for pe8ticide 

application equipment. The mixing area for the pesticides ie believed to have been the 

southeast comer of the lot. Peeticide contamination po8aibly occurred as a result of small 

spills, washout, and exceee disposal. In 1977, before activities were moved to a different 

location, waehout wa8 estimated to be about 350 gallon8 per week of overland discharge. 

In 1950 and 1951, an on-site pit wa8 used a8 a drainage receptor for oil from transformers. 
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Sand wae occaeionally placed m the pit when oil was found standing in the pit bottom. The 

total quantity of oil drained in this manner is unknown. 

Site 24 - Indu&rial Area Fly Ash Dump 

Site 24 is located south and east of the intersection of Birch and Duncan Streets. Four 

separate disposal locations were investigated aa potential areas of contamination. Site 24 was 

used for the diepoaal of fly ash, cinders, solvents, used paint stripping compounder aewage 

sludge, and water treatment sludge from the late 1940s to 1980. Approximately 20 to 25 acrea 

in size, the site lies adjacent to upstream portions of Cogdele Creek. 

Site 78 - Hadnot Point Industrial Area 

The Hadnot Point Industrial Area GIPIA) is located on the east aide of the New River. The 

HPIA is defined as that area bounded by Holcomb Boulevard to the west, Sneads Ferry Road to 

the north, Louis Street to the east, and the Main Service Road to the south. 

The establishment of MCB Camp Lejeune began in the early 1940s with the construction of 

the HPIA. Water supply for the base was furnished by we& that tapped a potable aquifer 50 

to 300 feet below the base. In 1941, a water treatment ayetern, including 21 water supply 

wells, was placed on-line at I-IPIA. The system serviced most of the base until the 19508, when 

additional wells and treatment facilities were installed because of the expanding needs of the 

base. Today, eight water treatment facilities and over 160 water supply wells serve the MCB 

at Camp Lejeune. 

The HPIA is comprised of approximately 75 buildinga’facilitiee. These include maintenance 

, shops, gas Btationa, administrative offices, commisaariea, snack bars, warehouses, and Storage 

yarda A steam plant and training facility occupy the southwest portion of HPIA. In addition, 

numerous underground &rage tanks, stormwater drains, and oil/water eeparatore are 

present. 

A transformer storage yard (Site 21) and a petroleum UST fuel tank farm (Site 22) are located 

within the northern portion of HPIA. -_ 
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2.2.2 Operable Unit No. 2 (Sites 6,9, and 82) 

Operable Unit No. 2 consists of Site 6 (Storage Lota 201 and 2031, Site 9 (Fire Fighting 

Training Pit at Piney Green Road), and Site 82 (Piney Green Road VOC Area). Theee sites are 

described below. 

Site 6 - Storage Lota 201 and 203 

Storage Lots 201 and 203 are located on Holcomb Boulevard between Wallace and Bear head 

Creeks. Lot 201 is estimated to be approximately 25 acres in size, and Lot 203 ie 

approximately 46 total acres. The area between the storage late and surrounding these lots ie 

primarily wooded. However, random disposal areas in the woods have been documented. 

These lota have a long history of various uses, including disposal and storage. The land 

surface is flat and unpaved, and surface soils have been moved about ae a result of regrading 

and equipment movement. The site was and still is used to tire hazardous materials. DDT is 

reported to have been disposed of at Lot 203 when it served as a waste. disposal area in the 

1940s. Transformers containing PCBe have also been stored at this Bite. No spills or leaks 

have been reported. 

Site 9 - FirefightinPTraining Pit at Pinev Green Road 

This a-acre site is located between Piney Green Road and Holcomb Boulevard, south of 

Bearhead Creek. This AOC has been used for firefighting training exercises from the 1960s to 

the present. Until 1981, the fue training activities were carried out in an unlined pit. 

Flammable liquids, including used oil, solvents, and contaminated fuels (nonleaded), were 

burned in the pit. An oil-water separator ha8 been installed at the site as a means of pollution 

control. 

Site 82 - Pinev Green Road VGC Area 

The Piney Green Road VGC Area is a fore&d area between Lot 203 and Wallace Creek and 

appears to have been ueed aa a disposal area at 8o211e point in the past. It is eatlmated to be 30 

acres. There is visual evidence of debris piles and small depressions as identified by ES&E in 

the Site Summary Report, June 1990. A ravine, which is filled with debris in various sections, 

bisects the site. This site is bounded on the north by Wallace Creek and to the south by 
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Storage Lot 203. The site is-therefore a reasonable source of the observed VOCs in 

groundwater and Wallace Creek. 

2.2.3 Operable Unit No. 3 (Site 48) 

Operable Unit No. 3 is the Marine Corps Air Station (MCAS) Mercury Dump (Site 48). The 

MCAS New River Mercury Dump Site is located on Longstaff Road next to Building AS-804. 

The disposal area was utilized from 1956 to 1966 and covers a lOO- to 200-foot wide corridor 

extending fkom the rear of Building AS-804 (former photo lab) to the edge of the New River. 

These dimensions correlate with an area of approximately 20,000 square feet. Metallic 

mercury was periodically drained from the delay lines of the radar unite and disposed of at this 

AOC. Approximately 1 gallon per year of mercury was deposited over a lo-year period, 

amounting to more than 1,000 pounds total. The best information available indicates that the 

material was carried by hand and dumped or buried in small quantities at randomly selected 

spots. Building AS-804 is currently being used as an administrative of&e and classroom for 

nuclear, biological, and chemical warfare training. 

2.2.4 Operable Unit No. 4 (Sites 41,69, and 74) 

Operable Unit No. 4 is comprised of Site 41 (Camp Geiger Dump Near Former Trailer Park), 

Site 69 (Rifle Range Chemical Dump) and Site 74 (Mess Hall Grease Pit Disposal Area). These 

sites are described be!?T 

Site 41- Camp Geiger Dump near Former Trailer Park 

The Camp Geiger Dump is located 8011th of the terminus of Robert L. Wilson Boulevard and 

south of the abandoned trailer park. The area lies between an unnamed creek and Tank 

Creek. This 30-acre disposal area was operated from 1946 to 1970, and was used as an open 

burn dump that received mixed industrial waste, commercial waste, construction debris, 

waste oils, solventi from the air &&ion, garbage, trash, asphalt, concrete, old batteries, Mirex, 

and ordnance. The size e&mate for Site 41 is based on map and photographic information. 

Field estimates have been made, but no field measurements were performed. 

Based on interviewa with MCAS New River and Camp Lejeune personnel, it is estimated that 

10,000 to 15,000 gallons of waste oils and eolventa were disposed of at this site. Most of these 

waetes were probably burned. The number of old lead-containing batteries disposed of is 
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assumed to be relatively small. Tons of Mirex in bags were disposed of in 1964. The diapposed 

quantity of ordnance is estimated to include thousands of mortar shells. At leaat one case of 

grenades and one 105mm howitzer shell were also reported to have been disposed of within the 

filled area. In the mid-19606 over a l- to Z-year period, at least two W~~IXZ disposal incidents 

occurred during which two truckload8 of drummed waste8 were unloaded at the site. These 

wastes were described as being similar to those disposed of at the Rifle Range Chemical Dump 

(Site 69). (Pesticides, PCBs, solvente, and chemical agent training kits were reportedly 

disposed of at Site 69.) No other information concerning drum content is available. Based on 

an estimated fill depth of 5 feet, the total estimated volume of waste of the site is 

approximately 110,000 cubic yards. 

Site 69 - Rifle Range Chemical Dump 

The Rifle Range Chemical Dump is located approximately 9,000 feet east of the intersection of 

Range Road and Sneads Ferry Road, north of Everett Creek. The site is an estimated 6 acres 

in size. Available records indicate the site was active from the early 1950s until 1976. It is 

reported that the site was utilized a8 a di8posal area for all chemical wastes generated on the 

base. The list of materials disposed of at the site include the following materials: 

pentachlorophenol, DDT, trichloroethylene, malathion, diazinon, lindane, gas cylinders, HTH, 

PCBs, drums that appeared to contain training agent consisting of chloroacetophenone (CNI 

gas, all other hazardous materials generated or used on the base, and chemical agent test kit8 

for chemical warfare. The materials were disposed of in trenches or pits that were between 6 

to 20 feet deep. At least 12 different disposal events have been documented. 

Site 74 - Mess Hall Grease Disposal Area 

The Mess Hall Grease Disposal Area is located in a wooded area approximately l/2 mile east 

of Holcomb Boulevard in the northeast portion of Camp Lejeune. The Pest Control Area is 

located approximately 20 to 50 yard8 south of the grease pit and 75 yards east of Sunply Well 

654. The disposal area north of the dirt access road is approximately 3 acres in size. The 

grease pit measured 135 feet long, 30 feet wide, and 12 feet deep. The total size of the Pest 

Control Area has been estimated at 100 feet by 100 feet. Available information indicates the 

cite was active from the early 19508 until 1960. Disposal activities at the site included the 

placement of mess hall grease and some waste food into a pit. Records indicate that there was 

at least one unsuccessful attempt to burn the grease using a more volatile substance. The 

material wae washed out of the pit in 1954, when Hurricane Hazel passed through the area. 
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Use of the pit was discontinued-at this time. No estimates regarding the quantity of grease 

disposed of at the site have been made. 

Drums and pesticide-soaked bags were dumped near the grease pit. Detailed information 

regarding the contents of the drums is not available. Personnel involved with disposal of the 

drums were not informed of the drum’s contents or origin. It is speculated that the drums may 

have contained pesticides and/or transformer oil containing PCBs. Best. estimates indicati 

that approximately 500 gallons of pesticides were released from the deposition of the bags. 

Approximately 2,200 gallons of pesticides, contained in drums, were deposited at the site. It is 

estimated that 1,100 gallons of PCB-containing oil were buried at the site. One internal 

memorandum indicated that drums which were supposed to be taken to Site 69 were instead 

taken to Sits 74. (Pesticides, PCBs, solvents, and chemical agent training kits were reportedly 

disposed of at Site 69.) 

2.2.5 Operable Unit No. 5 (Site 2) 

Operable Unit No. 5 consista of Site 2 (Former Nursery/Day Care Center). From 1945 to 1958 

this building was used for the storing, handling, and dispensing of pesticides. The building at 

this location was later used as a children’s day-care center. Chemicals known to have been 

used include chlordane, DDT, diazinon, and 2.4-D. Chemicals known to have been stored on 

sits include dieldrin, lindane, malathion, silvex, and 2,4,5-TP. Areas of suspected 

contamination are the fenced playground, mixing pad, wash pad, and railroad drainage ditch. 

Contamination is believed to have occurred as a result. of small spills, washout,, and excess 

disposal. A preliminary soil sampling investigation conducted at, this site in 1982 indicated 

the presence of DDE, DDD, DDT, and chlordane. Based on these results, the day-care 

activities were moved to another location. Building 712 is currently being used as a personnel 

office for non-appropriated funding personnel. 

2.2.6 Operable Unit No. 6 (Sites 36,43,44,64, and 86) 

Site 36 (Camp Geiger Area Dump Near the Sewage Treatment Plant), Site 41 (Camp Geiger 

Dump Near Former Trailer Park), Site 43 (Agan Street Dump), Site 44 (Jones Street Dump), 

Site 54 (Crash Crew Fire Training Area), and Site 86 (Tank Area AS419-AS4211 will be 

investigated as an Operable Unit. These sites are described below. 
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Site 36 - Camp Geiger Area Dumb near Sewage Treatment Plant (SIP) 

The Camp Geiger Area Dump is located east of the Camp Geiger STP approximately 200 feet 

on the south side of Brinson Creek, downstream of Site 35. An unnamed ditch is located less 

than 100 feet southeast of the filled area. Site 36 was used for the disposal of municipal wastes 

and mixed industrial wastes including garbage, trash, waste oils, solvents, and hydraulic 

fluids from the air station from the late 1940s to the late 1950s. Most of the material was fast 

burned and then buried. However, some unburned material was buried. According to 

interviews conducted during the IAS process, less than 5 percent of all hydrocarbons used at 

the air station were disposed of at the site. Using a 5 percent estimate for dumping over the 9 

years of operation, approximately 25,000 gallone of material could have been disposed of in 

the landfill areas. If it is assumed that this amount was split between this site and the trailer 

park dump (Site 41), 10,000 to 15,000 gallons of solvents and oils may have been placed into 

Site 36. The records state that all waste solvents and oils were burned after disposal at this 

site. 

The site covers about 25,000 square feet and rises about 10 to 12 feet above grade. Based on an 

average depth of fill of 15 feet, the estimated volume of the disposal area is 14,000 cubic yards. 

These estimates are based on map and photographic information only. No field measurements 

have been performed for this purpose. 

Site 43 - Apan Street Dump 

Site 43 is located at the Marine Corps Air Station, New River portion of MCB Camp Lejeune. 

The site is located about one mile east of the main entrance to MCAS and one mile north of the 

runway. Site 43 is located off of Agan Street and adjacent to the site of a former sewage 

. treatment plant. To the immediate north of the site is Edwards Creek. Strawhom Creek, 

which discharges into Edwards Creek, borders the site to the east and south. Edwards Creek 

discharges into the New River approximately one-half mile north of the site. 

The Agan Skeet Dump is approximately 20 acres in size. Boards, trash, fiberglasa, and 

wastewater treatment plant sludge were disposed on the ground surface. The years of 

operation are unknown. However, the STP ceased operations in 19’75. There is little evidence 

of the construction debris at the site. In addition, the area(s) where sludges were disposed of 

are not evident. Much of the area is heavily overgrown and wooded. Various dirt roads are 

present throughout the site area. The dirt roads are very narrow. It is unlikely that these 
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roads are utilized by military vehicles. It is more probably that the roads are used for biking 

or just walking. 

During the site inspection (July-August 19911, much of the site experienced flooding due to 

several rainy periods. Marshes are present around most of the site. 

Site 44 -Jones Street Dump 

The Jones Street Dump (Site 441 is located at Marine Corps Air Station, New River. The site is 

situated adjacent to a base housing complex. The site is approximately five acres in size and is 

bordered to the north by Edwards Creek and to the south by Jones Street. Woods are present 

to the east and west. 

The dump operated in the 1950s and received mainly debris, cloth, boards, and paint cant. It is 

reported that small quantities of hazardous materials may also have been disposed of on site 

(Water & Research, 1983). However, no other details sre available with respect to the lypee or 

quantities of hazardous materials. 

Site 54 - Crash Crew Fire Training Burn Pit 

This 1.5-acre site within MCAS New River is located adjacent to the southwest end of 

Runway 5-23 near Building AS-3614. This AOC is believed to have been used in the mid- 

1950s for crash crew training and continues into the present. Contaminated fuels (principally 

JP-type and possibly leaded fuels) and waste fuels were used in the training exercises. 

Originally, the training was conducted on the ground surface with the area surrounded by a 

berm. Later, a burn pit was used which was lined in approximately 1975. 

Site 86 - Tank Area AS419 - AS421 at Marine Corps Air Station 

Site 86 is located at Marine Corpe Air Station, New River, North Carolina, on the southwest 

comer of Foster Street and Campbell Street. Two hundred feet to the south is the Marine 

Corps Air Station fire station. The taxiway is located approximately 800 feet to the south of 

the site. Office buildings, aircraft hangers, machine shops and a commmsary are located in 

close proximity to the site. 

-- i_._-- -r.,..i 
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The site consists of an area which was once occupied by three aboveground storage tanks 

(AGSTs), each with a 25,000 gallon capacity. The tank8 were surrounded by an earthen berm 

and a pump house. It has been reported that the tanks were used to atore No. 6 fuel oil and 

waste oil. The tanks have been removed. 

In November 1990, a soil and groundwater investigation of the area was completed. Total 

petroleum hydrocarbon8 (TPH) were detected in only one out of 22 surface soil sample8 above 

10 ppm (124 ppm). The location and depth of soils containing TPH concentration8 above the 

North Carolina action level of 10 ppm suggest the source to be from localized surficial spills. 

Although the soil only reflect8 minor problem8 associated with surticial product spills, 

groundwater was found to be contaminated with trichloroethene (TCE) above the MCL. For 

thie reason, this site has been included with other CERCLA sites at MCB Camp Lejeune. The 

source of the ‘ICE in groundwater is unknown. 

2.2.7 Operable Unit No. 7 (Sites 1,28, and 30) 

Operable Unit No. 7 will consist of Site 1 (French Creek Disposal Area), Site 28 (Hadnot Point 

Burn Dump), and Site 30 (Sneads Ferry Road Fuel Tank Sludge Area). These sites are 

described below. 

Site 1 - French Creek Liquids Disposal Area 

This site is located on both the north and south eidee of Main Service Road at the western edge 

of the Gun Park Area and Force Troops Complex. The total area for the site is approximately 7 

to 8 acres. Site 1 ha8 been used by many different Marine organizations since the 1940e. 

Liquid wastes from vehicle maintenance activities were poured on the ground a8 part of 

routine operations. 

Batteries and used battery acid were also disposed of at thi8 location. Suspected quantities of 

waste are estimated to be 5,000 to 20,000 gallon8 of waste petroleum, oil, and lubricant8 (POL) 

and 1,000 to 10,000 gallons of battery acid. 

Site 28 - Hadnot Point Burn Dump 

The Hadnot Point Burn Dump is located east of the Mainside Sewage Treatment Plant on both 

side8 of Cogdela Creek. A variety of solid wastes, including mixed industrial waste, trash, 
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garbage, oil-based paint, and refti, was burned and subsequently covered with dirt on this 

23-acre disposal area, which was in operation form 1946 to 1971. Upon its closure in 1971, the 

surface was graded, and grass was planted. The volume of fill is estimated at 185,000 to 

379,000 cubic yards. Since the waste was burned, no approximation of the remaining amount 

of specific substances can reasonably be made. The site is currently used as a recreational 

area, including a stocked fmhing pond. 

Site 30 - Sneads Ferry Road Fuel Tank Sludge Area 

The Sneads Ferry Road Fuel Tank Sludge Area is located along a tank trail that intersects 

Sneads Ferry Road from the west, about 6,000 feet south of the intersection with Marines 

Road. The site is located approximately 1,500 feet east of French Creek. In 1970, sludge from 

fuel storage tanks storing leaded gasoline (containing tetraethyl lead and related compounds) 

and tank washout waters were disposed of at the site by a private contractor. It is estimated 

that, at a minimum, 600 gallons of sludge or tank bottom deposits were dumped at the site. 

Two 12,000-gallon tanks were pumped out while the type of fuel stored was changed. The 600- 

gallon estimate is based on tank capacity below the tank outflow ports. Additional washout 

water may also have been present. Additional information suggests that the site had also 

been used for similar wastes from other tanks. Composition of the sludge and/or washout is 

unknown and may vary from containing substantial amounts of tetraethyl lead to containing 

mostly cleaning compounds. 

2.2.8 Operable Unit No. 8 (Site 16) 

Operable Unit No. 8 is the Montford Point Burn Dump (Site 16). Site 16 was opened about 

1958 and was closed in 1972, although unauthorized dumping subsequently occurred. The site 

contains building debris, garbage, tires, and waste oils. The quantity of these wastes is not 

known, but only a emall amount of oil diepod is suspected. Materials reportedly have been 

dumped on the surface and included asbestos insulation material for pipes. The asbestos on 

the surface has been removed from this Caere site. 
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2.2.9 Operable Unit No. 9 (Sitei 65 and 73) 

Operable Unit No. 9 consists of Site 65 (Engineer Area Dump) and Site 73 (Courthouse Bay 

Liquids Disposal Ares). These sites are described below. 

Site 65 - Engineer Area Dump 

Site 65 is located in the Courthouse Bay area of MCB Camp Lejeune. The Courthouse Bay 

area ranges in elevation from about 45 feet to sea level. The terrain at Site 65 is relatively flat 

with an average elevation of 40 feet within the site area. Site 65 is a local high elevation area. 

The Engineer Area Dump is approximately four to five acres in sixe. Two separate disposal 

areas have been reported: a battery acid disposal area and a liquids disposal area. The types 

of liquids which have been disposed are to be petroleum, oil, and lubricant products. In 

addition, the dump was used to burn construction debris. The dump was in operation from 

before 1958 until 1972. 

There are two small ponds at the southeast part of Site 65. The area surrounding the ponds is 

marshy and wetland-like. The two ponds appear to be joined together during periods of high 

precipitation. A small intermittent stream runs from the southwest into the west pond. The 

ponds do not appear to dram to a specific location. Stormwater runoff from Site 65 and the 

surrounding areas eventually drains into Courthouse Bay. 

The Site 65 area is no longer used for dumping. The srea is currently heavily wooded with a 

marshy area existing around the two previously mentioned ponds. A large open area 

consisting of dirt is used for military training exercises. Heavy equipment operators use the 

area to tram on their earthmoving machinery. The roads surrounding Site 65 are not paved. 

There are no buildings or facilities existing on Site 65. The nearest facilities are 

Buildinga BB-201, BB-239, and BB-237 located on an access road off of Foe Road. These 

facilities are used to store and transfer waste oil, diesel fuel, kerosene, and product POL. A 

generator building also exists to the northwest of the site. 
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Site 73 - Courthouse Bav Liquids D&posal Area 

The Courthouse Bay Liquids Disposal Area is located on both aides of Courthouse Road 

approximately 200 feet northwest of Courthouse Bay. This AOC was used from 1946 until 

1977. Available information indicates that disposal activities occurred within a 13-acre area. 

An estimated 400,000 gallons of waste oil were disposed of in this area. The waste oil wae 

generated during routine vehicle maintenance. The oil drained directly on the ground surface. 

In addition, approximately 20,000 gallone of waste battery acid were reportedly disposed of in 

this area. Waste battery acid was poured into shallow hand-shoveled holes that were 

backfilled after disposal. 

2.2.10 Operable Unit No. 10 (Site 35 1 

Camp Geiger Area Fuel Farm (Site 35) is located north of the intersection of G and Fourth 

Streets, approximately 400 feet southwest of Brinson Creek. This 2,5OO+quare-foot site was 

used in 1957 and 1958 for storing and pumping fuel. Gas was released to the soil through a 

leak in an underground line near an aboveground storage tank and tank pad. The Camp 

Lejeune Fire Department has estimated the amount of fuel released to be in the thousands of 

gallons. Exact quantities released cannot be determined because the records were destroyed. 

The spill migrated east and northeast toward and into Brineon Creek. Fuel at the surface of 

the shallow aquifer waa diBpOBed of by digging holes to the water table and igniting the fuel. 

Fuel which contaminated Brinson Creek was also ignited and burned. 

Little information is available with respect to another spill in 1990. Although a spill was 

reported at the site, the cam of the spill was not documented. 

2.,2.11 Operable Unit No. 11 (Sites 7 and 80) 

Operable Unit No. 11 consista of Site 7 (Tarawa Terrace Dump) and Site 80 (Paradise Point). 

These siterr are deecribed below. 

Site 7 - Tarawa Terrace Dump 

Tarawa Terrace Dump is a landfill located ea.& of the sewage treatment plant between Tarawa 

Boulevard and Northeast Creek. Its size is estimated at 5 acres. The landfill was closed in 

1972, but the years of operation are not known. As far as is known, no hazardoue materials 
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were disposed of in this facility. Oi11y construction debris, spiractor (water treatment plant 

filter media), and household trash are known to have been disposed. 

Site 80 - Paradise Point Golf Course 

The study area of this site consists of a l-acre area at the back of the machine shop and the 

truck wash area at the Paradise Point Golf Course. The site contains an area of bare, 

hummocky soil, with a large soil mound. There are areaa of dead and/or dying vegetation in 

the vicinity of the soil mound. In addition, there are unvegetated areas where soils have been 

disturbed. A drainage ditch runa from the truck wash area around the back of the machine 

shop. 

In addition to the machine shop, which is a potential source of waste oils, the routine 

application of pesticides and herbicides on the golf course and the potential inadvertent 

disposal of excess pesticides and herbicides behind the machine shop may also have 

contributed to potential contamination in this area. The truck wash area consists of a concrete 

pad and Bumps that collect washwater from the eprayere, but prior to the construction of this 

pad, the disposition of washwater may have been completely uncontrolled. The presence of 

dead vegetation indicates that, at a minimum, waste herbicides may have been disposed of 

behind the machine shop. There is no indication that other chemicals have been used or 

disposed of in this area. 

2.2.12 Operable Unit No. 12 (Site 3) 

Operable Unit No. 12 consists only of Site 3 (Old Creosote Plant). The old creosote plant 

operated from 1951 to 1952 to supply treated lumber during construction of the railroad on the 

base. The facility was located approximately 800 feet east of Building 613, on the opposite side 

of Holcomb Boulevard. Loge were cut into railroad ties at the on-&e sawmill, then pressure 

treated with hot creosote stored in a railroad tank car. There is no indication of creosote 

disposal on site, and records show that creosote remaining in the preaaure chamber at the end 

of a treatment cycle was stored for future use. Upon completion of the railroad, the plant and 

mill were dismantled and sold. The only site features remaining are concrete pads and the 

boiler chimney. 
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2.2.13 Operable Unit No. 13 (Site 63) 

The Verona Loop Dump (Site 63) is located along Verona Loop Road, approximately one and 

one-half mile eaet of Highway 17. The site is located south of Marine Corps Air Station, New 

River. 

The Verona Loop Dump is approximately three to four acres in size. The site is primarily 

wooded except for the haul roads formerly used to take debris to the dump. The site is 

bordered by Verona Loop Road to the south, an intermittent atream to the east, and wooda to 

the north and south. The site is situated in a relatively flat area with an elevation of 

approximately 45 to 50 feet above mean sea level (mal). The area mounding the disposal 

area, however, is hilly for the Camp Lejeune area. The site area slopea downward (i.e., west to 

east) toward an intermittent stream, which is at an elevation of about 20 feet mal. The area 

north of the site gradually increases in elevation. 

Site 63 is no longer used for disposal. The area is heavily wooded. Approximately one mile 

north of the eite is the advanced infantry training school. Ammo supply magazines are located 

approximately one-half mile east of the site. The only use of the land ia for recreational 

hunting and training. In the vicinity of Site 63, infantry training is periodically conduct& 

Although hunting is permitted, a permitlpass muat be obtained. 
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3.0 OPERABLE UNIT SCOPE OF WORK 

The purpose of this section is to summarize completed, ongoing, and planned IRP activitiee at 

each Operable Unit. 

Operable Unit No. 1 (Sites 21.24, and 78) 

During Fiscal Year 1992, an interim remedial action Record of Decision (ROD) was signed for 

the remediation of the shallow aquifer at Site 78 (HPIA). Remedial design activities were 

subsequently initiated in Fiscal Year 1992 (August 1992). The design of the interim remedial 

action was completed in August 1993. Remedial action &&up ie planned for the beginning of 

Fiscal Year 1994. 

Also during Fiscal Year 1993, RI/FS Project Plans for Operable Unit No. 1 were initiated and 

completed. The RIB’S field investigations commenced in April, 1993. The RI/IS is scheduled 

to be completed in Fiscal Year 1994. A Final Record of Decision ia scheduled to be signed 

before the end of Fiscal Year 1994. Remedial design activities are anticipated to begin in 

August of 1994. The remedial design will likely be completed in early Fiscal Year 1996 and 

remedial action initiated. 

Operable Unit No. 2 (Sites 6,9, and 82) 

The RI/FS at Operable Unit No. 2 was initiated in Fiscal Year 1992 (July 1992) and completed 

in September 1993 with the signing of a Final Record of Decision. Remedial design activities 

associated with the ROD will be initiated on or before December 1,1993. The remedial design 

is scheduled to be completed in February 1995. Remedial action for the final alternative is 

planned to begin in May 1995. 

A Time-Critical Removal Action was initiated (i.e., preparation of specifications) in Fiscal 

Year 1993. The removal action will address aurficial drums,stained soils (beneath the drums), 

and buried druma at two areae within the operable unit. The removal action will be initiated 

in the first quarter of Fiscal Year 1994. 
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Operable Unit No. 3 (Site 48) - 

A “no action” Record of Decision for Site 48 wa8 Bigned in September 1993. There are no other 

Ix activities associated with this site. Site 48 will be delisted from the IR program. 

Operable Unit No. 4 (Sites 41,69, and 74) 

During Fiscal Year 1993, Sites 41 and 74 were combined with Site 69 to form Operable Unit 

No. 4. Previously, Sites 41 and 74 were part of Operable Unit No. 5. Both sites were combined 

with Site 69 since chemical agents may be present at both of these sites. All sites potentially 

involving chemical agents will be investigated together. 

RI/ITS Project Plans for Operable Unit No. 4 were initiated in April 1993.. These plans are 

anticipated to be finalized in Fiscal Year 1994 (November 1993). The RI/FS is anticipated to 

begin in November 1993 (Fiscal Year 1994). The FWFS is anticipated for completion in May 

1995. Remedial design activities are scheduled to begin in May 1995. 

Operable Unit No. 5 (Site 2) 

RVFS Project Plans for Site 2 were initiated in June 1992 and completed in March 1993. The 

RI/ITS WBB initiated in April 1993. The RT/FS is scheduled to be completed in August 1994. 

Subsequent remedial design activities, if required, are planned to be initiated in Fiscal Year 

1994. 

A Time-Critical Removal Action will be initiated in Fiscal Year 1994. The removal action will 

address pesticide-contaminated soil and concrete at the former mixing area. 

Operable Unit No. 6 (Sites 36,43,44,54. and 66) 

WFS Project Plans for Operable Unit No. 6 will be initiated in March 1994 and are scheduled 

to be completed in December 1994. Subsequent FWFS activities will be determined following 

the completion of RIIFS Project Plans. 
\- 
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Operable Unit No. 7 (Sites 1,28, and 30) 

: 

Air 
. . 

RILE’S Project Plans for Operable Unit No. 7 were initiated in March 1993. These plans are 

scheduled to be finalized in December 1993. The RI/FS phase is scheduled to begin in 

December 1993 and is anticipated to be completed in May 1995. 

Operable Unit No. 8 (Site 16) 

The RI/FS activities at Site 16 will begin in November 1993 with the preparation of RT/F’S 

Project Plans. The RI/F’S phase at Site 16 is scheduled to begin in September 1994 and will 

continue into Fiscal Year 1996. 

Operable Unit No. 9 (Sites 65 and 73) 

IWFS Project Plans for Operable Unit No. 9 are scheduled to be initiated in April 1994 and 

completed in January 1995. The RIfFS schedule will be determined following the completion 

of RT/FS Project Plans. 

Operable Unit No. 10 (Site 35) 

RI/FS Project Plans for Site 35 were initiated in May 1993 and are scheduled to be finalized in 

February 1994. The RI/F’S phase will begin in March 19% &Id continue through May 1995. 

Remedial design activities will begin in May 1995. 

An Interim Remedial Action (IRA) RIIFS was initiated in June 1993 to address petroleum- 

contaminated soils. The IRA FWFS is scheduled to be completed in September 1994. The 

design phase is scheduled to begin in September 1994. 

Omrable Unit No. 11 (Sites 7 and SO) 

RIIFS Project Plans will be prepared during Fiscal Year 1994. The initiation of RIIFS field 

&k is scheduled for September 1994. 

., I - . A.4 

4. % 
x,.. 3-3 



Operable Unit No. 12 (Site 3) - 

FWFS Project Plans will be prepared during Fiscal Year 1994. The RI/FS field activities are 

scheduled to begin in September 1994. 

Operable Unit No. 13 (Site 63) 

No IR activities are planned for Fiscal Year 1994 at this operable unit. RVFS Project Plans 

will be prepared at the beginning of Fiscal Year 1995. 

Summaq 

Various JRP activities were either initiated or completed in Fiscal Year 1993 at 8 of the 13 

operable units at MCB Camp Lejeune. IRP activities will continue at all eight of these 

Operable Units through Fiscal Year 1994. IRP activities at Operable Units 6,9,11, and 12 

will begin in Fiscal Year 1994. IRP activities at Operable Unit 13 will be initiated in Fiscal 

Year 1995. Table 3-1 summarizes the ongoing and planned activities associated with 

Operable Units 1 through 13 for Fiscal years 1993 through 1998. 
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TABLE 3-1 

ACTIVE OPERABLE UNIT IRP ACTIVITIES 

Operable Site No 
Activity 

Scheduled Actual Scheduled Actual 
unit 

. 
start up Start Up Completion Completion 

1 78 Interim Remedial Action RPFS, PRAP and ROD FY91 FY91 N92 N 92 
Interim Remedial Action Design N92 N 92 N94 N 93 
Interim Remedial Action N 94 -- FY 94 -_ 

1 21,24 Rl/FS Project Plans N 92 N92 N93 N 93 
and 78 RI/F& PRAP and ROD N 93 N93 FY 94 ma 

Remedial Design/Remedial Action (1) N94 -- N96 -- 

2 6,9, and RI/I% Project Plans FY91 FY91 N92 N 92 
.82 RIBS, PRAP and ROD N92 N92 N94 N 93 

Remedial Design/Remedial Action (1) N94 -- FY96 -- 
Time-Critical Removal Action N 93 N93 N94 -- 

3 48 RI/FS Project Plans N 91 FY91 N92 N 92 
RIB’S, PRAP and ROD (2) N92 N92 N94 N 93 

4 (3) 41,69, RI/FS Project Plans N93 N93 N94 ma 
and 74 RI/F& PRAP and ROD N94 -- N96 -- 

Remedial Design/Remedial Action (1) N96 -- N96 -- 

6 2 RI/F% Project Plans N92 N92 N93 N 93 
RI/F& PRAP and ROD N93 N93 N94 -- 
Remedial Design/Remedial Action (1) N94 -- N96 -- 
Time-Critical Removal Action N94 -- FY 94 -- 

(1) Remedial construction activities must commence within 16 months following the Record of Decision. 
(2) No action ROD. 
(3) Amended schedule from N 1993 Site Management Plan. 
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TABLE 3-1 (Continued) 

ACTIVE OPERABLE UNIT IRP ACTIVITIES 

3perible Site No 
Unit 

Activity Scheduled Actual Scheduled Actual 
Start Up Start Up Completion Completion 

6 

7 

8 (3) 

9 

10 (3) 

11 

36,43, RIGS Project Plans N94 -- FY 95 -- 
4% 54, RI/F& PRAP and ROD N95 -- N96 -- 
and 86 Remedial Design/Remedial Action (1) N96 -- FY 97 __ 

1,28 and RI/FS Project Plans N93 FY 93 N 94 _- 
30 RI/l%, PRAP and ROD FY 94 -- FY 95 _- 

Remedial Design/Remedial Action (1) N95 -- N96 -- 

16 RI/I% Project Plans N94 -- FY 94 _- 
RPFS, PRAP and ROD N94 -- FY 96 -- 
Remedial Design/Remedial Action (1) N96 -- FY 97 __ 

65 and 73 RI/l% Project Plans N94 -- FY 95 __ 
Rl/FS, PRAP and ROD N95 -- N 96 -- 
Remedial Design/Remedial Action (1) N96 -- N 97 __ 

35 Rl/FS Project Plans N93 N 93 FY 94 -- 
RI/F& PRAP, and ROD N94 -- FY 95 __ 
Remedial Design/Remedial Action(l) N95 -- FY 96 _- 
Interim Remedial Action (Soil) RI/F’S, PRAP, and ROD N93 N93 N 94 -- 

Interim Remedial Action Design (Soil) N94 -- N 94 -- 
Interim Remedial Action (Soil) N95 -- N 96 _- 

7 and 80 RI/FS Project Plans N94 -- FY 94 -- 
RI/F’S, PRAP and ROD N94 
Remedial Design/Remedial Action (1) 

12 3 RX/l% Project Plane N94 -- N94 -- 
RVFS, PRAF’ and ROD N95 -- 
Remedial De&n/Remedial Action (1) N94 

(1) Remedial construction activities must commence within 15 months following the Record of Decision. 
(2) No action ROD. 
(3) Amended schedule from N 1993 Site Management Plan. 



4.0 SITE MANAGEMENT SGHEDULES 

The purpose of this section is to present project schedules for each of the 13 Operable Units for 

Fiscal Years 1994 through 1998. These schedules are adjusted annually in the Site 

Management Plan. 

Operable Units and sites that will be active during Fiscal Year 1994 are summarized below. 

I Operable Unit 
I 

1 

I 1 I 21,24 and 78 

I 41,69, and 74 

6 36,43,44,54, and 
86 

Complete RYFS Project Plans; initiate RI/FS 

Complete RT/FS, sign ROD, and initiate RD 

Initiate RI/F’S Project Plans 

7 1,28, and 30 Complete RI/F’S Project Plans and initiate RI/F’S 

8 16 Initiate and complete FLI/FS Project Plans; initiate 

I 9 I 65 and 73 

10 35 

11 7and80 

12 3 

I 13 I 

Fiscal Year 1994 Activities 

Interim Remedial Action of the Shallow Aquifer 

Complete RVJ?S and sign ROD; begin RD 

BeginFIJI 

No Action (Delisted) 

Initiate RI/FS Project Plans 

Complete RI/l% Project Plans; initiate RI/ES; 
initiate IRA RVFS for soil; sign IRA ROD; 
begin IRA design 

Initiate and complete FU/3?S Project Plans; initiate 

Initiate and complete RI/FS Project Plans; initiate 

No activities planned until Fiscal Year 95 

The project schedules for these Operable Unite are depicted on Tables 41 through 413. The 
_ -. 

_- project schedules include: a detailed listing of Fiscal Year 1994 activities for each Operable 

Unit; the duration (in calendar days) of each IRP activity; the deliverables (e.g., RI/FS Project 
; .r : 

Plans, RA Work Plans, etc.); and submittal dates. In addition, the project schedules include all 

activities through completion of the Remedial Design (RD) and &rtup of the Remedial 

41 

me 



Table 4 - 1: Site Management Schedule 
Sites 21, 24, and 78 (Operable Unit No. 1). MCB Camp Lejeune, NC 

l- - 

LYE 
BOUI 

3ocd 

9oed 

3oal 

Sal 

7cd 

3ocd 

24al 

3ed 

lOcd 

1274 

2lcd 

42ed 

158ed 

42ed 

28cd 

28ei 

60d 

42~ 

3ou 

28~ 

- 

- 

I 

1995 
JJASC 

I 
I A Fiiah 

8/18#4 

5116193 

7/15/93 

W16193 

JllJB3 

Y17J93 

6116193 

7/15/93 

6/121X3 

7/l&3 

9nlt93 

10/11/93 

I in3193 

6/27/94 

I l/23/93 

12nlA3 

1118194 

3l19f94 

480194 

mot94 

6n7194 

slut 
4115193 

4ll61’93 

4/16/93 

4/16i93 

5110193 

511om 

s/17/93 

6n1l93 

6191% 

6nm3 

5117f93 

9nv93 

10/12/93 

10/12&3 

10/12/93 

I ln3/93 

l2mt93 

l/w94 

3119194 

4nol94 

930194 

A&ity 
Project Manage 

SutulotrulofP 

Field Imrclcigalica 

Mobiion 

swryiag m-w 

soil Qaa Iuvutigatioo 

soil lnvcatiga!im 

OrouamvrdaIavaligtion 

SW/SD Invuti@ia~ 

sucveying (Rut-xnv.) 
_I 

Sample Analyr~sid8tion 

Dala Evaluation 

Risk- 

RIRepolr 

PrcliiDnaRIR 

Gmmunl Period 

D&RI 

conxomt Puiod 

DlXftFiiRIRCpOIi 

CofMmnl Qofiod 

Final RI 

I 



t 
/ 

!. 
Table 4 - 1: Site Management Schedule 

Sites 2 1, 24, and 78 (Operable Unit No, l), MCB Camp Lejeune, NC 

l- 1993 ___- 
MJJ AS 

r-l- 

1994 
FMAMJ J I 1 N D 

- FiIliSh 
10/s/93 

1115193 

8l16i94 

lY13lp3 

1110194 

2nl94 

4&94 

mot94 

6lt9l94 

711 l/94 

8116194 

S/18/94 

2/71’94 

x28/94 

3l2lf94 

v20/94 

609h’4 

-l/19/94 

mm4 

9/19/9s 

11118/9S 

l1118/9~ 

Dayr RatI 
14Cd 9nm 

31cd lOh93 

!Sled 11m3 

3sed lllsf93 

l&d 12/13/93 

28ed l/10/94 

6Oed ml94 

42ed 4lW4 

3oed x20/94 

28cd 6/19/94 

3ocd 7lL7/94 

!2Ocd l/10/94 

2ued 11lOl94 

21ed 2nB4 

2kd 2rw94 

6Oed 3nm4 

3oed snof94 

30cd 6119t94 

3ocd l/19/94 

l97cd 8l18l94 

6Oed 9/19/w 

OCd 11118l9J 

Aclivity 
441mmiwscmuliag 

Ahcmativc Evalurtioa 

FS RqmUPRAP 

PmtiiDmaFsmRAP 

th?mtnt Paiod 

Draft FNXAP 

comment Paiad 

Dmfl Fii FSIPIW 

comment Paiod 

Fiil FSIPRAP 

Public Comment Period 

ROD 

Reliminuy Lhfl ROD 

ChUMltPCfiOd 

Drd ROD 

CuNnmt Paiod 

DnIl lhl ROD 

CQmmcnt Period 

Fiil ROD 

Remedial Daip (1,2) 

Pnmm RAc-(l,z) 

Rcmedill Action (1,2) 

(I) Rcmcdial Dcsigll/Rcmcdiul Acliou Schcdulcs WC estimalcs and will bc cstablisllcd and 
delailed $11 he conclusion of JWFS. 

(2) Remedial Design (RD) duration (15 months) is based on the requirement of Section 
19llrr\f3\ .-.I- PFOPI A A.-flWl nn qrllcrltrlr q.GII I.” --I ..,.I :-,.,.A c-11 ̂... f . . **... n.n-(r 



Pable 4 - 2: Site Management Schedule 
Sites 6 ,9 and 82 (Operable Unit No. 2), MCB Camp Lcjcune, NC 

- 
1994 

r Jun Jul f 
-- 
lhn Feb -- 

7 
I 

I 

zi- - G - 

I 

- 

I 

I 

- 

Task Days Start 
Fwpre Dnn RD work Plan 3sui 12N93 

Fish Lkc 

lNl94 
tug Scp Oa NOI 

I I I 
submit m Fill RD work Plnn OCd ml94 ml94 

1 I I 

Agency Review 3ocd ml94 614194 

614194 1 ll4l9-I Prqwc Fill RD work Plan 

% 

42ed 

63d 

604 

i2n7194 12n7l94 

3= 12n7/94 l/26/95 

v26iM 2nm5 30cd 
I 

1 

I 

- 

1 
’ 

1 1 &gin Construction (Mobilization) 1 Ocdl J/6/95 1 J/6/95 1 
- 



Table 4 - 3: Site Management Schedule 
Sites 41,69 and 74 (Operable Unit No. 4), MCB Camp Lcjeune, NC 

2ltd 

Otd 

442td 

3otd 

60td 

I16td 

42td 

28td 

42td 

Otd 

3otd 

3otd 

1 11/28/93 ~ 11fw93 

lv28I93 i Y13f95 

I v28&3 12rw93 

I 
12Lw93 2/26/94 

12f28/93 4/23/94 

4n3t94 6/4/94 

6i4f94 lnf94 

61404 7/l 6194 

7116l94 7/16/94 

7l16l94 8/15/94 

a/13/94 9/14l94 

9f14f94 9/14/94 

I 
9/14#4 1 l/13/94 

I 
1 l/13/94 1112m 

l l/12/95 l/W95 

1112195 20 II95 

2ll l/95 3/13/95 

I 
3l13B5 3/13#5 

’ 7/4/94 8/l 5t94 

1 8llJf94 8/l 594 

WlY94 9112194 

Otd 

60td 

6Otd 

Otd 

3otd 

3otd 

Otd 

42td 

Otd 

28td 

Submit Fii RIIFS Projtd Plan 

RI Fitld Inwstig&a 

Mobilization 

Field Invttti~uion 

Da AnalysWtlidation 

Dab Evalua!ion 

RIIRA 

Prtput Prtliminuy DIafl RI 

S&nil Prtliminuy DmlI RI 

LANTDIV R&w 

FTtpartDnflRI 

Submit Drafl RI 

AgtncyRtview 

PmpftDnnFiiRl 

submitDfanPindRl 

AgaxyRtvicw 

PmprtFiiRJ 

Submit Final RI 

Prtptm Prtliminuy DralI FS 

submit Prthninary Dm!l FS 

LANTDIV Rtvitw 



Table 4 - 3: Site Management Schedule 
Sites 4 1,69 and 74 (Operable Unit No. 4). MCB Camp Lcjeune, NC 

Submit Dnfl FWRAP Submit Dnfl FWRAP 

Agmcy Review Agmcy Review 

Prepare Dd Fiil FsmAP Prepare Dd Fiil FsmAP 

Agmcy Review Agmcy Review 

Prepart Fii Fs/pRtP Prepart Fii Fs/pRtP 

Public Comment Period Public Comment Period 

ROD ROD 

Pnprc Prcliminuy Drdl ROD Pnprc Prcliminuy Drdl ROD 

Eubmii PAminuy Draft ROD Eubmii PAminuy Draft ROD 

LMTDN Review LMTDN Review 

Prqw Dral ROD Prqw Dral ROD 

SuLmi~ Drd ROD SuLmi~ Drd ROD 

Agency Review Agency Review 

Prcpuc Draft Final ROD Prcpuc Draft Final ROD 

Submit Drdl Fii ROD Submit Drdl Fii ROD 

&ncyReview 

Prcparc Final ROD 

Pubmh Fil ROD 

Remedial Design (If) 

ROCUIURA contnaa(V) 

&ncyRwiew 

Prcparc Final ROD 

Pubmh Fil ROD 

Remedial Design (If) 

ROCUIURA contnaa(V) 

Ramdid Action (1.2) 

3oal 9/12/94 

ocd 10112B4 

6Oed 10/12194 

6Ocd 

3ocd 

3ocd 

3ocd 

244td 

3oed 

OCd 

21cd 

14ed 

OUI 

59td 

60ed 

1olzm4 

11/12/94 

1 l/26/94 

IV26194 

v.24/95 

3f25t95 

3fzJl95 

4tz4i95 

5n4/95 

39Sed 

6Oed 

OCd 

5n4/95 

6t25196 

S/24/96 

Fiih 
lWw94 

5n4/95 

ionm4 

10122f94 

1 l/12/94 

1 l/26/94 

111761’94 

l/24/95 

3n5/95 

3MJt95 

4t24l95 

6RJJ96 

St24196 

81241’96 

I 1994 I 1995 I 1996 
ONDJFMAMJJASONDJFMAMJJASONDJFMAMJJAS 

(I) Rcmcdinl Dcsig~~Rctucdia~ hctiou Schcdulcs arc cstimcltcs nrld will bc cstablisllcd aud 
dctnilcd al the conclusion of N/73. 

(2) Remedial Design (fID) duration (15 months) is based on the requirement of Section 
I,,,,..,,,, ..rtv?nr-r A A^@ . ..* ‘““qp()pI( ,,)-,,, ;,,b* **. * - ** . 



Table 4 - 4: Site Management Schedule 
Site 2 (Operable Unit No. S), MCI3 Camp Lejeune, NC 

!?!Y! Shit Fish 
1836 Y15I93 5116&4 

3oed u16B3 J/16/93 

41d 4/16/93 6/12/93 

4/16l93 S/16/93 

J/l of93 J/l St93 

511 m3 61101’93 

5n8f93 6RB3 

5n4r93 5n6/93 

611193 613193 

6nl93 6/12193 

I 

I 

I 

, 
I 

n 

/ 
/ 

1 

s/17/93 S/18/93 

WI11193 9/8l93 

9/8.!93 lono/ 

w18/93 lono/ 

9lsl93 611304 

9lw93 ion7/93 

ton7i93 I i/24/33 

I i/24/93 12nm3 

12mf93 2r20/94 

2nof94 4114/94 

4l14l94 5114/94 

5114l94 6113194 

kid Invutigaiion 

Mobilizatim 

surveying (Rernv.) 

soil Invatigaticm 

OToundwrta Invatigtion 

SW/SD Invatilption 

sumying (pat-Inv.) 

Aquifer Tub 

Jed 

14-d 

Sal 

2ed 

2ed 

Jcd 

ample AnalyAValidAon 93cd 

bata Evaluation Pled 

lisk Asscam& 42ed 

‘stability Shldia 634 

LlRCpUt 1986 

RcliminuyDnnRl 494 

cammeld Paw 28cd 

Dr8nRIReport 284 

commmt Period 6Ocd 

DraR Final RI 53td 

comnunt Period 3006 

Fiil RI Repott 3ocd 



Table 4 - 4: Site Management Schedule 
Site 2 (Operable Unit No. 5). MCB Camp Lejeune, NC 

r 
L?9!5 stall Fish 
2lcd 7n8m ww93 

2lcd s/18/93 9lw93 

230d 

564 

28ed 

284 

6Ocd 

9/8/93 7n7i94 

9/8B3 1 l/3/93 

1 l/w93 lull93 

WI/93 12n9f93 

12r29B3 2nm4 

2n71p4 4nm4 

4mf94 mm4 

mu94 6/27/94 

6l271’94 7nm4 

12lv93 8/I 5194 

1211193 i2n9/93 

1209f93 l/19/94 

l/19/94 21161’94 

U16B4 4/1-l/94 

4/17f94 6116194 

6/16194 II16194 

7116194 w15/94 

1’ 
FMAMJ 

- 

3oed 

3ocd 

3ocd 

183d 

28ed 

2Icd 

28d 

6Oed 

604 

3ocd 

1974 8/15/94 9/16&Y 

60-d 9l16l95 1 VI5195 

OCd 1 l/l 595 11115195 

33 Report 

Prcltilry DnaFs 

cmtmmt P&d 

IhR Fs@blP 

comcnt Paiod 

Dmfi Fml FSNW 

llmmalt Period 

Final FSlpRAp 

Public Comment 

:OD 

Rcliminuy Drill ROD 

commcnl Period 

Drdl ROD 

connneni Paicd 

Dnfi Fii ROD 

calmmlt Paiod 

Fml ROD 

kmcdirl Dcrign (If) 

rocurt RAc!on~(l,2) 

!cmediiI A&n(l$2) 

(1) Remedial Dcsigll/Rcmcdial Aclion Schedules MC csthlcs and will bc cslablislled and 
detailed at the conclusion of RI/FS. 

(2) Remedial Design (RD) duration (15 months) is based on the requircmen[ of Section 

120(c)(2) oTCERCLA. ACIIGI~ RD Schcdulc will bc cstnblishcd followi~~g IIIC RI/FS. 



Table 4 - 5: Site Management Schedule 
Sites 36,43,44,54 and 86 (Operable Unit NO. 6), MCB Camp Lcjcune, NC 

T 1 199s 

‘MAMJ J 
i ; 

P--- 

F M A M J J P Fi&h 
12l4l94 

4/19/94 

4/19/94 

5/11/94 

6fll94 

617194 

8/6/94 

IO/S/94 

I o&94 

1 l/4/94 

1214194 

12141‘94 

J/23196 

6/24/97 

8123/97 

S/23/97 

3 N C 

i 

Days Stat 

l99d 3/l/94 

49ed 3/l/94 

OCd 4119f94 

28ed 4/19f94 

2lcd 5117/94 

Oed VII94 

6Oed ml94 

60ed 8l6l94 

OCd 1015/94 

3OCd IO&94 

3OCd I l/4/94 

OCd 12J4l94 

536cd 1214194 

33lcd 51’23B6 

6Oul 6/24l97 

OCd 8/23i?v 

‘ask 

IFS Pmjcd Plan8 

Prepare Rclim. Draft RLm 
Roj. Plun 
submit Prclll Draft RUFS 
Fbj. Pluu 
LANTDN Review 

RqmreDmllRDFSRujcd 
PIUU 
Submit Draft RIBS Pmjed 
PhU 

&my Review 

Preparc Dnlt Fii Rms 
Project Pluu 
submit Drall Fii RIM 
Project Plum 
Agency Rrvicw 

Rcpuc Fiil RVFS Project 
PlaN 
Submit Fiil RUFS Pfojcci 
Plam 

UFS, PRAP, md ROD (1) 

cmcdirl Dcrign (2) 

rocufc RA(kmncbr(2) 

@I Remedial Action (2) 

It 
R 

I 
I? 
B 

(1) Rcmcdial DcsigaIRcmcdhl Action Scllcdulcs ilrc &miltcs and will be cstablishcd rind 

dctnilcd (71 ~llc conclusion of RI/K 

(2) Rcmcdinl Dcsigu (RD) duration (I5 months) is based on th : requircmenl of Section 
120(c)(2) of CERCLA. Aclwl RD Schcdttlc will bc cstnbli: hcd following Ihc RI/FS. 



Table 4 - 6: Site Management Schedule 
Sites I, 28, and 30 (Operable Unit No. 7). MCB Camp Lejcune, NC 

UIFS Project Plans 

Prepare Prdii Dnfl RIJFS Pmjcd Pluu 

Submit Rclii Draft RIJFS Projocl Pluu 

LANTDIV Review 

PrcpamDnftRWSProjcctPluu 

Submit Drill RUFS F-rojoct Plw 

Agency R&w 

PrqmeDmftFuulRWSProjmPllar 

Submit Dd Fti RWS Project Pluu 

Agmy R&w 

Preparc Fml RDFS Project Plw 

Sulnnit Final RIES Project Pluu 

icld lnvcatigrtion 

ample Analpia I Validation 

leta Evaluation 

iak Anseumml 

IReport 

PAi Dratl RI Rcpui 

l3lnmmt Period 

DnftRl 

commcnl Paliod 

DraftPiilRIRcpolt 

comment Period 

FiRI 

Day, 
2lJd 

6Oed 

OCd 

306 

3ocd 

04 

6Oed 

6Oe.i 

OCd 

3Ocd 

3ocd 

OCd 

63ed 

119cd 

2led 

42ed 

200d 

42cd 

28ai 

28ed 

6Oed 

60ed 

3ocd 

3ocd 

slat 
3/l/93 

3/1/93 

4/30/93 

400193 

5AOl93 

6/29/93 

6129193 

8ml93 

1on7m 

1on7f93 

I l/26/93 

12f26l93 

ml94 

II3194 

Jim4 

m3t94 

616194 

6/6/94 

l/l 8/94 

8/l St94 

9/12/94 

1 l/l 1194 

111om 

2J919s 

Fiih 
12/26/93 

4/30/93 

4r30193 

6llOl93 

6/29/93 

6/29/93 

8l28193 

ion703 

ion7/93 

11126/93 

121’261’93 

12/26/93 

3m94 

Y2l94 

ml94 

714194 

3/l l&9 

T/18/94 

w15i94 

9/12B4 

1 l/l 1194 

111om 

2mY 

3/l 1195 

I 1 1994 1995 I 1996 
IDJ FMAMJ J ASONDJ FMAMJ J ASONDJ FMAMJ J ASOb 



r 

Table 4 - 6: Site Management Schedule 
Sites 1,221, and 30 (Operable Unit No. 7), MCB Camp Lejeune, NC 

bk 

3 Rqmt I PRAP 

PdkninaryDnftPSIPRAP 

comamt Paicd 

DdlFSlPRAP 

commtnt Paid 

DnftFdPS/PRAP 

comment Period 

FiiFSIPW 

Public Comment Period 

!OD 

k’dmimy Dd ROD 

commcntPnlod 

Drd ROD 

comment Period 

Draft Fml ROD 

commcnt Paiod 

Fii ROD 

:cma%alDai~(l~) 

nxurcRAhW 

kgin RA(l,2) 

1993 I 1994 I 1995 1996 

Dlyl SlUi Fish FMAMJJASONDJFMAMJJASONDJFMAMJJASONDJFMAMJJASC 

220d ml94 m/95 

42ed 7l4I94 mm4 

28ed 8lmY4 9l12194 

28ed 9l12l94 10/10/94 

6Oed 10/10/94 12m94 

6Ocd 12m4 2l7i93 

30ed 2nm 3m95 

30cd 3i9m 4f8l95 

3ocd 4/8/95 ml9s 

18ld 9lYf94 v22m 

28ed 9i9f94 lOm94 

2ted lOfli94 11/4/94 

2lcd 11/4/94 iv25194 

60ed iv25194 1/?4/95 

J&d v24l95 3n3m 

30cd 3n3r95 4nms 

3ocd 4n2.m mm5 

398cd 5nus5 663f96 

60ed 6n3196 a/22/96 

Ocd 8f22I96 8/22/96 
- 

(I) Rcmcdial Dcsigtl/Rctttcdiitl Aclion Schcdulcs arc cstimttks and will be c&&Ii&d nttd 

dttnilcd at the conclusion of fU/FS. 
(2) Remedial Design (RD) dttralion (IS months) is based on lhc requircmenl of Section 

120(c)(2) of CERCLA. ACIttitl RD Scltcdttlc will bc cslnblishcd following the RVFS. 



LLFS Fkjcci Plus 

Prepare FVclim Drift RI43 Pmjecl 
PlW 
Submit Prdim Draft RYFS Project 
PlUU 
LANTDN Review 

Prepare Dmfl RUFS Projecl Plus 

Sutmit DnR RDFS Project Pluu 

AgCllCy RCViCW 

PrcpueJhftFdRIESProj~ 
PluU 
Submit Draft Fii RVFS Pmjcct 
PIMI 
Agency Review 

Prepme Fii RIIFS Project Plw 

Submit Fit RVFS Project Pluu 

UFS,PRAP,mdROD(l) 

.cmcdid Design (2) 

tocure RAcontnaa(2) 

kgin Rcmcdid Action (2) 

Table 4 - 7: Site Management Schedule 
Site 16 (Operable Unit No. 8). MCB Camp Lejeune, NC 

I 1994 1 1995 I 1996 1997 

Dayl Stuc Fish ND1 FMAMJ J ASONDJ FMAMJ J ASONDJ FMAMJ 1 ASONDJ FMAMJ J AI 

21Sd I l/15/93 911 v94 I 

1 I 1 1 

I 

I 1 

I I I 
6Ocd 1111sl93 l/14/94 

OCd l/14/94 l/14/94 

3ocd l/14/94 Wl3l94 

3ocd 2/13/94 3/15/94 

OCd 3/15/94 3/15/94 

6Ocd 3ml94 5114f94 

6Ocd 5114B4 7/13/94 

OCd 7l13i94 7/13/94 

3ocd 7113194 8l121'94 

3otd 8/12/94 9/l lf94 

OCd 9/11194 9/11/94 

536cd 9/11/94 2tl9/96 

391td 2/29/96 4/1l?v 

6Oed 4/l/97 mm7 

OCd mv97 s/31/97 

(1) Rcmcdial Dcsigtl/Rcmcdiul Action Schcdulcs ilrc cstimi~lcs and will be csttlblishcd and 

dctnilcd nt the conclusion of RI/l% 

(2) Remedial Design (RD) duration (I5 months) is based on h: requirement of Section 
120(c)(2) of CERCLA. ACIWII RD Schcdulc wi!l bc cstnblishcd following tllc RI/FS. 



Table 4 - 8: Site Management Schedule 
Sites 65 and 73 (Opemble Unit No. 9), MCB Camp Lejeune, NC 

Dayx !iut 
1994 I 1995 1 1996 I 

'ask Fiirh MAMJ J ASONDJ FMAMJ J ASONDJ FMAMJ J ASONDJ FMAb 

LIES Pmjcd Plw 2116 4/l/94 mm5' ' ' 
I I I f I I I I I I I I I I " / 

Prepare PrdhDnIlRLFS hjcct 6Ocd 4mJ4 5n l/Y4 

PlUU 

Suhit FMim Draft RDFS FVojccl OCd 5/)1/94 5n1/94 

PlMS 
LANTDNRcvicw 28ed Jr31l94 6f2w94 

Prepare DnR RVFS Rojba Plans 2ted 6ml94 lr26f94 

Submit Draft RVFS Project Plans OCd l/26/94 7l2664 

AgencyReview 6Ocd 7/26l94 9n4/94 

Prquc Drafl Fiil RVFS Project 60ed 9n4t94 1m3194 
PIUU 
Submit Dntt Fii RVFS Pmjed od lv23/94 1x23/94 
PlW 
AgalcyReviw 3oed lll23Ip4 12n3f94 

Prepare Fiil RVFS Project Plw 3oed 12/23/94 v22f95 

Submit Fiil RI&S Projcd Plans OCd If2205 mm5 

.WS PRAI'. md ROD (I) 3654 l/22/95 l/22/96 

.medial Daign (2) 3974 II22196 2n2197 

rocurc RA Conlractw(2) 6Ocd MU97 4n3/97 

kgin RemaM A&n (2) OCd 4n31p7 4n3197 
I I 

(I) Rcmcdial DcsigrrlRcmcdial hcliori Schcdulcs arc cstimutcs and will bc ttslablisllcd nud 

dctnllcd nl llrc conclt~sio:~ of RI/R% 
(2) Rtmcdinl Design (RD) dur;ilion (IS months) is based OII the rcquircmcnl of Section 

120(c)(2) of CERCLA, hclw~l RD Schcdolc will bc cslnblishcd followings IIIC RUFS. 



Table 4 - 9: Site Management Schedule 
Site 35 (Operable Unit no. 10). kCB Camp Lejeune, NC 

i ruk 

* 

WFS Projcd Plans 

ErRelhDnnRYFSRoja 
Submit Relim Dmit RI@?3 Project 
PlUa 
LANTDrvRcvicw 

PmparcDnitRVFSProjcctPlam 

Submit DRA RPFS Rojoct Pknr 

Agency Rcvicw 

Pmparc Dnli FLuI RIM Pmjcct 
PlUU 
Submit Dntl Final RIiFS F’rojcct 
PIUU 
Agency Review 

Prepare Fii RWS Projet Plan5 

Submit Fihl RIIFS Pmjcd Pluu 

icld Invcstigrtion 

unple AnalysLNIJidrtim 

bati Evaluation 

irk Aummcnt 

IRcport 

Preliminary Drafl RI Report 

commcnl P&d 

DlXflRIRcpor( 

comment Period 

DraR Final RI Repat 

cmlmellt Period 

FtiRl 

Dayr Start 
214d 5lv93 

6Oed 5/l/93 

Oed 6t301’93 

3ocd 6/30/93 

3ocd 713OB3 

OUJ 8n9/93 

6Oed 8/29/93 

6Ocd 10128193 

oed 12!27/93 

3ocd l2r27l93 

3ocd 1/26/94 

OCd 2nm4 

42al 3lIM4 

84cd 3/l/94 

21cd v24/94 

28cd 6114194 

1996 6f14f94 

42ed 6/14/94 

28cd 7n6D4 

28al 8/23/94 

604 9nof94 

6Oe.l I l/19/94 

3ocd 1118l95 

3ocd 2ll7l95 

Fish 
2.05194 

6/30/‘93 

6130193 

7/30/93 

8l29Iv3 

8tl9/93 

1onsf93 

12r27f93 

12f27l93 

l/26/94 

2nm4 

2nsi94 

4/12/94 

5r24/94 

6114194 

7/12J?J4 

3/19/95 

7/26f94 

8t23l94 

9no/94 

I l/19/94 

1118195 

2/17/W 

3/19/m 

Iii I ’ 
I I / 
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Table 4 - 10: Site Management Schedule 
Interim Remedial Action (IRA) RIIFS Schedule, Site 35 (Operable Unit No. lo), MCB Camp Lcjeunc, NC 

1 lrli93 

12/l/93 

8n3/94 

12/15/93 

I I I 1993 1 1994 1 
Days Start Finish ~a NW DCC Jan Feb Mar Apr May Jun Jul Aug Scp Ckt Nov Dee Jan Feb Mu .4x May Jun Jul Au8 Scp 

OCd ION93 IO/S/93 

3OCd I O/8/93 

24ed 1 ml93 

265cd lUV93 

14cd 12/l/93 

7ed 12il5i93 

56ed 12121193 

14Cd 2/16/94 

7cd 3m94 

35e.i 3/9/94 

OCd 4/13/94 

304 4/l 3l94 

30cd 5113l94 

OCd 6/12/94 

2led 6/12/94 

2led 7r3l94 

OCd 7i24194 

3oui 7l24l94 

12n2B3 

2061’94 

3m4 

3f9t94 

4fL3/94 

4/13r34 

5/13/94 

6/12l94 

6112194 

7iw94 

7n4t94 

7n4i94 

S/23/94 

Task 
Submit DnR Fii IRA Project Plans 

Agency Review 

Final IRA Project Plans 

RI&s 

N&c to PrcadMobiliia~ 

Field bvcsti@ion 

Data An&&Validation 

Data Evaluation 

Risk Assaamcnt 

RCp~DlXftRUFSUIdPIUP 

submitDnftRmsandPRAP 

Govcmmmt Rcvicw 

Prcpuc Draft Final RlZS and PRAP 

Submit Dr& Final RI@S and PRAF 

~gcncy Review 

Prepare Final RUFS and PW 

submil Fiil Rms lad PRAP 

Public Cormncnt P&d 

Note: Review/Responce durations are accelerated and are shorter than the FTA periods. 



Table 4 - 10: Site Management Schedule 
Interim Remedial Action (IRA) RUFS Schedule, Site 35 &a-able Unit No. IO), MCB Camp Lejeune, NC 

l- 

XT - 

- 

‘hn Feb Mar -7 Fish 
916194 

6112194 

6/12/94 

7lllB4 

8nf94 

812194 

8nY94 

9161’94 

916l94 

6f3193 

8/12/95 

8l12195 

,Tuk Dayr Slut 
ROD 116ed Wlfl94 

Prepm Drift ROD 3Od 3113194 

Submit Dnfl ROD oal 6/12/94 

Agency Review 3oal 6/12/94 

Prepare Dmtl Fii ROD 2lcd l/12/94 

Submit DnR Fii ROD oal 8rm4 

Agency Review 2led ml94 

Prepan Fii ROD 14ed 8t23f94 

Submit Fii ROD Od 91615’4 

Remedial Daiga (1) 2704 916194 

Rocure RAConrnclor(1) 7oed 6LV95 

Inilidc Interim RA OCd 8l12l95 I 

i L 

(1) Rcmcdial Dcsigtl/Rcmcdi;ll Aclioll Schcdulcs ilrc cstimeks and will bc cslablishcd and 
dctnilcd at lhc conclusiotl of RVFS. 

Note: Review/Rcspnce durations axe accelerated and are shorter than the FFA periods. 



Table 4 - 11 Site Management Schedule 
Site 7 and 80 (Operable Unit No. 11). MCB Camp Lcjcune, NC 

- 
) N - 

I 

I 

1994 
FMAMJ J 

i 
l 

1 

FMA 

I 

Fish 
9126194 

l/30/94 

b-31/94 

21’28194 

3n8f94 

3m94 

J/27/94 

7mi94 

7ml94 

am94 

9n4194 

9n6t94 

9126195 

lon7f96 

12127196 

12/27/96 

i-ask 

WFS Pmjcct Plans 

Suhmit Prclim Ddl RVFS Project 
Pl?JU 
LmWTDIV Review 

Prepare Draft RUFS Project Plans 

Submit Draft RlFS Project Plans 

&my Review 

Prepare Draft Fiil RIIFS FtujecC 
Plant 
Submit Draft Final R.WS Project 
PlurC 
&ncy Review 

Prepare Fii RUFS Reject Plans 

Submit Final RIIFS Project Plans 

WFS PRAP, and ROD (I) 

Remedial Design (2) 

RDcure RA contncta (2) 

Begin Remedial Action (2) 

6Oed 1m93 

Ocd 1n II94 

28cd l/31/94 

28ed 21’28194 

Ocd 3n28/94 

60ed 3n8/94 

60cd s/27/94 

Oed 11’261’94 

30cd 7/26/94 

30ed m/94 

Ocd 9/26&l 

365ed 9l26l94 

397ed 9n6m 

60ed IO/28/‘9f 

Ocd 12/27/9t 



Table 4 - 12 Site Management Schedule 
Site 3 (Operable Unit No. 12). MCB Camp Lejnme, NC 

-r 

@!YL 
2136 

6Ocd 

OCd 

28d 

28cd 

OCd 

60ed 

604 

OCd 

3oed 

3oed 

OCd 

3654 

397d 

60cd 

Oed 

l- 
SM Fish 

+ 

lYll93 91261’94 

i 

FUA 1 N D 
i 

j 
I 

‘ask 
9FS Prujcet Plans 

Prepare Pmlim Draft RIM Project 
PIMY 
Submit Pmlii Draft RIFS Project 
Plm 
LMTDIV Review 

Rcpam Draft RIES PmjCa Pluu 

Submit D&I RVFS Project Plans 

Agmcy Review 

PmpamDmftFiiRVFSPmj~ 
PIUrr 
Submit Drafl Fiil RUTS Project 
PlM¶ 
Agmey Review 

Pmpue Fii RWS Projcd Pluu 

Submit Final RVFS Project Plans 

UiFS PRAP. and ROD (I) 

tcmcdirl Design (2) 

'rocumRACcmlrad0f(2) 

kgin Remedial Action (2) 

12/l/93 li3Ol94 

mm4 lr3v94 

l/31/94 2n&94 

2mi94 3nm4 

3mf94 3nw94 

3nw94 5n7/94 

m7t94 7/26/94 

l/26/94 7/26/94 

7/26/94 &25/94 

S/25/94 9n4/94 

9/26/94 9/26/94 

9/36/94 9/26/93 

9n6t9J 1 O/27/96 

I0/28/96 12i27t96 

12127t96 12t27t96 

(I) Rcmcdial Dcsigtl/Rcu\cdial Achy Schcdulcs arc csIim;lIcs and will bc csttiblishcd rind 

dcuilcd III the conclusion of RVFS. 

(2) Remedisl Design (RD) duralion (IS months) is based on the requircmenl of Section 
120(c)(2) of CERCLA. Actual RD Schcdulc will bc cslnblishcd following the RVFS. 



Table 4 - 13 Site Management Schedule 
Site 63 (Operable Unit No. 13), MCB Camp Lejeune, NC 

I I I I 1995 I 1996 1997 I 
MAMJ J ASONDJ FMAMJ J ASONDJ FMAMJ J ASmOmfDJ Fhf, Dap Start Finish J F 

212d 
rask 
U/B Pmjm Plans 

Preprc R&m Dmft IWFS Project 
PIW 
Submit P&n D&l RIB Rojcct 
PlacU 
LANTDIV Review 

Rcpare Dd IWFS Rojcct Plan3 

S~hmit DraJ? RNS Rojcd Plans 

Agency Review 

Reparc Draft Final Rl/FS Project 
PlUU 
Submit DmII Fiil RUFS Project 
Pl4UU 
agency Review 

Prepare Fiml RLIFS Project Pluu 

Submit Final RUFS Project Plans 

.VFS PRAP, md ROD (I) 

mncdial Daign(2) 

TOCWC RAconm(2) 

kgin Rcmcdirl A&m(?) 

60cd 

Oed 

28ed 

28cd 

OCd 

6Oml 

6Ocd 

Ocd 

30ed 

30ed 

Oed lOCw95 IORY95 

365cd 10/25/95 

397cd 10/24/96 11/25/97 

60ed 1MW97 

Oed 

(I) Rcmcdkll Dcsiyll/Rcmcdiill Acliou Schcdulcs tlrc csGmnccs and will bc cslablishcd rind 

dclnilcd nt the conclusion of RI/I;‘S. 

(2) Remtdinl Dcsigrl (RD) duration (IS months) is based on hc requirement of Section 
IZO(c)(Z) of CERCLA. AcIWl RD Schcdulc will bc cslnblisllcd following IIIC RIES. 



Action. A listing of deliverables associated with Fiscal Year 1994 IRP activities are 

summarized on Table 4-14. 

The project schedules for the 13 Operable Units reflect Government review times specified in 

the FFA and Navy/Marine Corps turnaround times. These review durations are as follows. 

l Draft Primary Documents: 60 days to review and 60 days to prepare and submit the 

Draft Final document. 

l Draft Final Primary Documentsz 30 days to review and 30 days to fmalize. Draft 

Final documents will become final if no comments are received within 30 days nnleaa 

an extension is requested in accordance with the FF’A. 

The FFA does not address Preliminary Draft Documents, which are prepared by the 

Navy/Marine Corps for internal review only (i.e., reviewed only by the Navy/Marine Corps). 

The duration for reviewing Preliminary Draft Primary documents is 30 days. The duration for 

revising the Preliminary Draft document to a Draft document is also 30 days. 

Project schedules for some RIfF’S or RD/RA activities have been estimated at this time until 

the IWFS Project Plans are completed or until the RI/FS is completed. For example, Operable 

Unit No. 10 is currently in the Project Planning stage. Therefore, the schedule for RI/F’S 

activities is only an estimation since the field investigation duration is unknown at this time. 

In addition, the project schedule for Remedial Design activities cannot be established until the 

FWFS is completed. For remedial design activities, a project duration of 15 months has been 

established since Section 120(e)(2) of CERCLA requires that remedial action activities begin 

within 15 months following the Record of Decision. 
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TABLE 4-14 

PRIMARYAND SECONDARYDOCUMENTSUBMITTALS 
FORF'ISCALYEAR 1994 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Operable Unit Site Activity Primary Document Submittals Anticipated Submittal Date 

1 21,24 and 78 RI/FS Draft RI January l&l994 

Draft FS and PRAP February 7,1994 

Draft ROD March 21,1994 

Draft Final RI April 30,1994 

Draft Final FS and PRAP May 20,1994 

Draft Final ROD June 19,1994 

Final RI June 27,1994 

Final FS and PR.AP July 17,1994 

Final ROD August 18,1994 

2 6,9, and 82 RI@% Draft RD Work Plan January 1,1994 

Draft Final RD Work Plan May 5,1994 

Final RD Work Plan July 4,1994 

30 Percent Design September 5,1994 

4 41,69, and 74 RUFS Draft Final RI/ES Project Plans October 8,1993 

Final RI/FE! Project Plans November 28,1993 

Draft RI September 14,1994 

6 2 RI/FS Draft RI December 22,1993 

Draft FS and PRAP December 29,1993 

Draft ROD February 16,1994 

Draft Final RI April 14, 1994 

Draft Final FS and PRAP April 28,1994 

Draft Final ROD June 16,1994 

Final RI June 13,1994 

Final FS and PRAP June 27,1994 

Final ROD August 151994 



TABLE 4-14 
(Continued) 

PRIMARY AND SECONDARY DOCUMENT SUBMI’ITALS 
FOR FISCAL YEAR 1994 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Operable Unit Site Activity Primary Document Submittals Anticipated Submittal Date 

6 36,43,44,64, RJiFS Project Plans Draft RI/P’S Project Plana June 7,1994 
and 86 

7 1,28, and 30 RI/l% Project Plans Draft Final Rl/FS Project Plans October 27,1993 

Final RI/l% Project Plans December 26,1993 

Draft RI Report September 12,1994 

8 16 RILE’S Project Plans Draft RyFS Project Plans March X,1994 

Draft Final Rl/FS Project Plans July 13,1994 

Final RILFS Project Plans September 11,1994 

9 65 and 73 RI/l% Project Plans Draft RhFS Project Plans July 26,1994 

10 36 RI/FS Project Plans Draft Final RI/l% Project Plans December 27,1993 

Final RI./FS Project Plans February 25,1994 

Draft RI Report September 20,1994 

10 36 Draft Final IRA Project Plans October 8,1993 

Final IRA Project Plans December 1,1993 

Draft RI/FS/PR.AP April 13,1994 

Draft Final Rl/FS/PRAP June 12,1994 

Draft ROD June 12,1994 

Final RlLFS/PRAP July 24,1994 

Draft Final ROD August 2,1994 

Final ROD September 6,1994 

Notes: 
(1) Submittal of Draft Final Reports are based on a Government review period of 60 days. The actual submittal date will be in 

proportion to the increase or decrease of review calendar days. 
(2) Draft Final Reports are Final if no Government comments are received within 30 days. 
0) Based on a Government review period of 30 days. 



TABLE 4-14 
(Continued) 

PRIMARY AND SECONDARY DOCUMENT SUBMITTALS 
FOR FISCAL YEAR 1994 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Site 
I 

Activity 

7 and 80 None 

3 

I 

None 

63 I None 

Primary Document Submittals 1 Anticipated Submittal Date 1 

Draft RI/FS Project Plans 

Draft Final RI/FS Project Plans 

Final RILFS Project Plans I 

March 28,1994 

July 26,1994 

September 26,1994 

Draft RI/FS Project Plans 

Draft Final RIB’S Project Plans 

Final RI/FS Proiect Plans 

September 26,1994 

July 26,1994 

September 26,1994 

Notes: 
(1) Submittal of Draft Final Reporta are based on a Government review period of 60 days. The actual submittal date will be in 

proportion to the increase or decrease of review calendar days. 
(2) Draft Final Reports are Final if no Government comments are received within 30 days. 
(3) Based on a Government review period of 30 days. 
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5.0 SITE INSPECTION - 

5.1 Introduction 

This section identifies Fiscal Year 19941998 IRP activities for sites scheduled for Site 

Inspections @Is). It is important to note that these SI sites are not required to adhere to the 

same reporting requirements as defined in the Camp Lejeune Federal Facilities Agreement 

for RUFS sites. If these sites warrant further investigation baaed on the SI results, the sites 

will be added to the FFA list of RI/F’S sites (e.g., Sites 3,7,43,44, 54,63,65, 80, and 82 were 

added to this SMP as RUE’S sitea). 

5.2 Site8 

The list of sites at MCB Camp Lejeune that require Site Inspections to determine whether 

additional RI/FS activities are needed is shown in Table 5-1. 

Following are brief descriptions of the sites where SIs are being conducted or are scheduled to 

be performed. 

5.2.1 Site 12 - Explosive Ordnance Disposal (G-4A) 

Site 12 covers aF>roximately 8 to 10 acres. During the early 19609, ordnance was disposed of 

by burning or exploding when it was found to be inert, unserviceable, or defective. Materials 

disposed of included ordnance, colored smokes, and white phosphorous. Any undestroyed 

residues were typically less than 1 pound. 

5.2.2 Site 68 - RifIe Range Dump 

The Rifle Range Dump is located west of Range Road approximately 2,000 feet west of the 

Rifle Range water treatment plant and 800 feet east of Stone Creek. This 3- to 4-acre area was 

used as a disposal site for various types of wastes, including garbage, building debris, waste 

treatment sludge, and solvents. The fill lies within a 30- to 40-acre area that showed, in aerial 

photographs, signs of previous disturbance. However, this disturbance may be related to 

logging activities. The depth of the ii11 area is approximately 10 feet, and the amount of 

material deposited has been estimated to be 100,000 cubic yards. An estimated 2,000 gallons 

of waste solvents were reportedly deposited. 
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TABLE 5-1 

REPORTED DISPOSAL SITES REQUIRING SITE INSPECTIONS 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Site No. Site Description Dates Used Material Deposited 

12. Exposure Ordnance Disposal Early 1960s Ordnance burned or exploded, 
(EOD) (G-4) colored smokes, white 

phosphorus 

68 Rifle Range Dump 1942-1972 Solvents, WTP sludge, 
construction materials 

75 MCAS Basketball Court Site Early 1950s Training agents (CN, CNC, 
CNB, and/or CNS) 

76 MCAS Curtis Road Site 1949 Training agents (CN, CNC, 
CNB, and/or CNS) 

84 Building 45 Area 1940s - Unknown Capacitors, transformers, and 
construction debris 

85 Camp Johnson Battery 
Dump 

1950s Batteries, charcoal canisters 

A MCAS Officer’s Housing unknoml Hospital wastes 
Area 
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This currently inactive landfill was utilized as a disposal facility for a period of 30 years from 

1942 to 1972. The major concern is the potential for waste solvents to affect the groundwater 

quality beneath the site. Organic compounds were identified in the potable supply wells 

RR-45 and RR-97. Even though these wells are located upgradient from the site, it was 

suspected that continuous pumping of the wells may have drawn contaminants to the wells. 

5.2.3 Site 75 - MCAS Basketball Court Site 

The MCAS Basketball Court Sits is located along the north side of Curtis Road, This AOC was 

reportedly a drum burial area that was used on at least one occasion in the early 1950s. The 

excavation as seen in an aerial photograph was an oval shaped pit approximately SO feet long 

by 70 feet wide and was sufficiently deep to have encountered the water table. An estimated 

75 to 100 55-gallon drums were placed in this pit. The drums reportedly contained a 

chloroacetophenone tear gas solution used for training. Additional organic chemicals, such as 

chloroform, carbon tetrachloride, benzene, and chloropicrin, may have been present in the 

solution. Degradation of the drums could have resulted in the release of the suspected 

materials into the groundwater. This was of particular concern due to the proximity of several 

water supply wells in the area, two of them being within 500 feet of the alleged disposal site. 

5.2.4 Site 76 - MCAS Curtis Road Site 

The MCAS Curtis Road Sits is located in the vicinity of and along the north side of Curtis 

Road. The precise location of the sits is unknown, and two possible locations have been 

identified based on interviews and aerial photography. This alleged dump site was reportedly 

used as a drum disposal area on two occasions in 1949. The estimated area of the disposal unit 

is l/4 acre and approximately 25 to 75 55-gallon drums were allegedly involved. It is believed 

that the drums contained a chloroacetophenone tear gas agent similar to that allegedly buried 

in the MCAS Basketball Court Site (Site 75). Potential contaminants are chloroform, carbon 

tetrachloride, benzene, and chloropicrin. 

5.2.5 Site A - MCAS (H) Officer’s Housing Area 

The MCAS (I-D Officers’ Housing Area site is located on the west bank of the New River. This 

area was identified during the second round of sampling conducted in 1986. Waste was 

identified eroding out of a cut bank along the New River in the vicinity of an off&era housing 
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area. The materials were tentatively identified as hospital wastes. Various hospital waste 

materials were noted, including hypodermic needles and vials of white powder that were 

believed to contain a chlorine-based substance. No information was available regarding the 

volume of the waste or the mode of disposal. 

5.2.6 Site 84 - Building 45 Area 

The Building 45 Area site is located adjacent to Highway 24 and Northeast Creek just prior to 

the main entrance to MCB Camp Lejeune. The property and structure was purchased by the 

Marine Corps in 1942. Prior to 1942, this area was owned and operated by Tidewater Electric 

Company. MCB Camp Lejeune has no records concerning their operation and use of this area. 

Behind the building there is evidence of construction debris in the wooded area. This debris 

consist of concrete rubble, old power guide wires, and a recently removed capacitor. 

5.2.7 Site 85 - Camp Johnson Battery Dump 

The Camp Johnson Battery Dump was recently discovered off Wilson Drive in the Montford 

Point Area during road repairs. Decomposed batteries, which were used in military 

communication equipment during the Korean era, were unearthed as a roadway was being 

widened. Military personnel utilizing this area also discovered discarded charcoal canisters 

from old air purifying respirators. The discarded battery pack8 and charcoal canisters were 

observed in piles, random!y located tllr~~~ghlnut a 2 to 3 acre area. 

5.3 Scope of Work 

During Fiscal Year 1992 and Fiscal Year 1993, SIs were initiated by preparing SI Project 

Plans (Work Plan, Sampling and Analysis Plan, and Health and Safety Plan) and conducting 

the field investigations for Sites 3,7,43,44,54,63, 65,80, and 82. The Draft SI Reports were 

submitted in Fiscal Year 1993. Based on the results, all nine sites were added to the list of 

BI/FS sites due to either soil or groundwater contamination. 

Site inspections at Sites A, 12,68,75,76,84, and 85 will begin in Fiscal Year 1994 with the 

preparation of SI Project Plans. 
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Most of the sites have been previously investigated in various &ages of the NACIP Program, 

and there have been no sites identified that pose immediate threats to human health and the 

environment. 

5.4 Site Management Schedules 

Table 5-2 depicts the tentative schedule for site inspections. Based on the results of the SI, 

future IWFS activities may be implemented. A summary of Fiscal Year 1994 deliverables ie 

given in Table 5-3. 

. 
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Table 5 - 2: Site Inspection Site Management Schedule 
Sites A, 12,68,75.76,84, and 85 - MCB Camp Lcjcunc, NC 

Tuk 
SI Projcc+ P&m 

Prepare Prdii Draft SI Projccl Plana 

Submit P&n Draft SI Pfojccl Plans 

JGWTDIV Review 

Prepare Draft SI Project Pluu 

Submit Nil SI Project Pluu 

Agency Review 

Repare Drd Final SI Pmj Plam 

Submit DmR Fiil SI Project Pluu 

Agemy Review 

Reparc Fiil SI Projcd Plans 

Submit Final SI Project Pluu 

Dayr Slut 

212d 9n1f93 

J8ed 9nm 

04 1 l/18/93 

28ed 11/18/93 

3ocd 12l16l93 

‘Oed l/l 5194 

6Oed l/15/94 

6Ocd 3116194 

OCd s/15/94 

3oed YIJl94 

3ocd 6114194 

OCd 7/14/94 

Fish 

Ill 4194 

1 l/18/93 

1 l/18/93 

12116193 

lllY94 

l/l 5194 

3/16/94 

5/l 5194 

5llJl94 

6/l 4194 

7l14l94 

7114194 

L 

?ov DC0 ul :eb Au 4 

I - L 

1994 

Jun Jul AlJg SCp ocl 
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6.0 REMOVAL/INTERIM REMEDIAL ACTIONS 

Removal actions are taken to prevent immediate and substantial harm to human health. 

Examples are fencing, removal of aboveground drums, and removal of buried drums, if 

identified during geophysical surveys. Interim remedial actions are conducted to prevent a 

potential release of contaminants and/or further migration of contaminants. 

A removal action will be conducted at Site 2 to remove approximately 1,700 cubic yards of soil 

contaminated with pesticides. The contaminated soils are adjacent to the former pesticide 

mixing area. The mixing area is located behind an administrative building along Holcomb 

Boulevard. 

A removal action has been initiated at Site 6 to remove approximately 60 surface drums and 

buried drums at two areas of concern. The design phase of this removal action was initiated 

and completed in Fiscal Year 1993. The removal action is anticipated to be initiated in the 

first or second quarter of Fiscal Year 1994. 

An Interim Remedial Action (IRA) design for the remediation of the shallow aquifer at Site 78 

(Hadnot Point Industrial Area) was completed in Fiscal Year 1993 (August 1993). This IRA 

will be to pump and treat groundwater on site, then discharge the effluent to the Hadnot Point 

Industrial Area Sewage Treatment Plant (STP). Construction activities for this IRA are 

anticipated to begin in the first quarter r?fFiscal Year ?QQd 

Access restriction measures will be installed at Site 82,44, and 74 since these sites may pose a 

danger to trespassers or military personnel. 

The Navy will continue to identify possible removal/interim remedial actions as site 

investigations proceed. 
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Activity 

Project Managemmt 

Subcmtrsdor Rocuremmt 

Field Investigation 

Mobilization 

sluveying (Re-Inv.) 

Soil Gas Investigation 

Soil Investigation 

Groundwater Investigation 

SW/SD Investigation 

surveying (Post-lnv.) 

Sample AnalqsisNiUation 

Data Evaluahon 

Risk Asscsmmt 

RfRepofi 

Relimiaary DraR RI Report 

comment Paiod 

DramR.l 

commmt Period 

DraftFinalRIReport 

comment Period 

FiMlRl 

Table 1: Expedited Site Management Schedule 
Sites 21, 24, and “8 (Operable Unit No. l), MCB Camp Lejeune, NC 

-l 

l- 19Y5 
tiAMJ J AS 0 N D 

I 
-I 1993 

’ M A M FilliSh 

8/18/94 

5116193 

7/l 5193 

s/16/93 

5/l 5193 

507193 

6116193 

7/15/93 

6/l 2193 

7/l/93 

912 I I93 

10/12/93 

1 l/23/93 

4116194 

1 l/23/93 

w14t93 

l/4/94 

2Bl94 

315194 

3l26l94 

4116194 

- 

Days Start 

IPOed 4/l m3 

30ed 4116193 

POed 4116193 

30ed 4ll6/93 

Jcd YlOlP3 

7ed s/10/93 

3ocd 5/17/93 

24ed 6/2 II93 

3ed 6l9l93 

IOed 6l2ltP3 

27ed J/ 17193 

2lcd P/21/93 

42ed lOl12l93 

186ed 10/12/93 

42ed 10/12/93 

21ed 1 l/23/93 

21cd 12/14/93 

30ed l/4/94 

3oed 2Lw94 

21ed 3/s/94 

21ed 3f26#4 
I i - i 



Table 1: Expedited Site Management Schedule 
Sites 2 1,24, and 78 (Operable Unit No. l), MCB Camp Lejeune, NC 

r 1995 
J FMAMJ J AS 0 N D 

!I!!’ :: 
! 

1 ; / 
I 1 

j j 
I 

1 
I i ~ / 

L!.?E 
14ed 

31ed 

!09ed 

3M 

21ed 

21ed 

30ed 

3oed 

Pled 

2lcd 

3oed 

1634 

28ed 

2lcd 

2lcd 

3ocd 

2led 

2lal 

2lcd 

3okd 

6Ocd 

OCd 

i - 

I 

A S 0 N D 
/ 

1993 
MJ J A Fish 

1015193 

1115l93 

615194 

12/13/93 

m/94 

ll24l94 

2l23l94 

3r2Y94 

4/l 5194 

J/6/94 

615194 

6l22l94 

2rlJ94 

2/28/94 

3r.21194 

4l20194 

J/l 1194 

611194 

6/22/94 

4l23195 

6/22/9J 

6/22/95 

Stillt 

9l21l93 

10/s/93 

111w93 

1 l/8/93 

12/13/93 

l/3/94 

l/24/94 

2/23/94 

3mi94 

4llSf94 

5kil94 

l/10/94 

l/10/94 

217194 

2l28l94 

3/21/94 

4/20/94 

5/l l/94 

6llf9~ 

6ll2l9~ 

4l23/9! 

6/22/9! 

fictivity 
flltemdve screening 

Altemdvc Evaluation 

FS ReporUPRAP 

?relimiwuy Dratl FS/PRAP 

hnmellt Period 

X-aft FSIPRAP 

=ommentPeriod 

3aft Finai FUPRAP 

hnment Period 

Pi FWRAP 

Public Comment Period 

ROD 

Prelimirlpry Draft ROD 

1 

I 

- 

comment Period 

Draft ROD 

canmcnt Paiod 

Ddl Final ROD 

r.hmmea Period 

Final ROD 

Remedial Design 

Procnre RA CoIuractor 

Ramdial Action 
L -- 



, 

Table 2: Expedited Site Management Schedule 
Sites 6,9 and t;2 (Operable Unit No. 2), MCB Camp kjeune, NC 

TUk 
PrqmDnftRDworkPlan 

\ I 
Day StflIt Finish Dee J 

35al 12/l/93 l/5/94 I 

5 ul Allg SC-p act NW DCC an Feb Mar Apr nay ,. run J 

submit Dna RD work Plan lo 
Agauia 

AgencyRCViCW 

PrqmDr&FiiRDWofkPlaa 

Submit Draft Final RD Work Plan 

Agency Review I 

! 
I 
I 
! 

I 

L 

bpare Final RD Work Plan 

Submit Fii RD Work Plan 

fhhdud Treadability Study 

+ 

I 

I 

Submit 30 % Design / Drain Design 
RepottIDmftRA 

Agaxy Review 

+ 

I 

i c 

- 

Pqare9O%DesignIhftFind 
DaiguRepcd 
Submit9OSCDaipIDraftFhd 
DaigaRcport 

AgaqReview 

&gin Ccmstruction (Mobilization) 
L 



Table 3: Expedited Site Management Schedule 
Sites 41,69 and 74 (Operable Unit No. 4), MCB Camp Lejeune, NC 

1 

2led 

Zlcd 

Oed 

442ed 

30ed 

60ed 

116ed 

42ed 

28ed 

42cd 

OCd 

28ed 

2ltd 

OCd 

3oed 

304 

OUI 

2lcd 

2led 

OUI 

42ed 

Otd 

28ed 

I 

Finish 

lcw93 

5l26l94 

6123194 

8l25t94 

8/25/94 

8/l J/94 

8/l 5194 

4 I 
‘ASONDJ 

1996 

F hi A M J J A S - Start 

1 ON93 

1 O/8/93 

I o/29/93 

1 l/19/93 

1 l/19/93 

1 l/19/93 

12/19/93 

12ll9l93 

4fl4l94 

5l26f94 

Y26t94 

7m94 

7l7l94 

S/4/94 

8f25l94 

8lW94 

g/24/94 

1 O/24/94 

lon4/94 

1 l/14/94 

12l5l94 

7l4l94 

S/15/94 

8/15/94 

TLIJ( 

Submit Ddl Final RI/W Project Plans 

Agency Review 

Prcpm Fii RVFS Project Plans 

Submit Fin;ll RVFS Fmject Plan 

RI Field Invcstigntion 

Mobilization 

Field Invest&ion 

Dab AnalyskAUdation 

Data Evaluation 

Rlllu 

ReparcPreliminaryDrPftRl 

submitPrelimiMlyDraftRl 

LANTDIV Review 

RcparcDnflRJ 

SUblIlitDlaflRl 

Ag=Y~~ 

RepMD&IFiMlRl 

SUblDitDrrffFiiRl 

AgtqRevitw 

RepareFiiRl 

SUbIYlitFiiRl 

RcparePrcliminmy~FS 

S&nit Preliminaq Drafl FS 

LANTDIV Review 



,* 

. 

: 

r 

1 

, 

I 

1 

1 

I 

6 

I 

P 

8 

A 

P 

S 

A 

P 

S 

R 

P 

B 

PmpuoDrafiFSK’RAP 
s * 

Submit Drift FS/PRAP 

AgCllCy R&W 

~~~CDIX~~F~MIFS~RAP 

Agency Review 

Prepare Fii FS/pW 

?ublic Canmeat Period 

LOD 

?rcjm Preliminary Drall ROD 

iulunit Preliminary Draft ROD 

ANTDN Review 

kcpueDmftROD 

lubmit Dnfl ROD 

LgakyRcview 

tqweDr&FinalROD 

uhnaDnftFi~1~0~ 

LgalcyRcvicw 

rcpareFiiROD 

ubmit Final ROD 

LancdidDcsi&n(If) 

mawcRAco~(l~) 

Leadid Action (1,2) 

Table 3: Expedited Site Management Schedule 
Sites 4 1,69 Md 74 (Operable Unit No. 4), MCB Camp Lejeune, NC 

l- 
r ” l--i A S I J 

I 

:Dlyr 
2la 

Ott 

3ou 

301 

2lcd 

2lai 

3ocd 

165d 

284 

OCd 

Sled 

14Cd 

OCd 

3ocd 

3oai 

OOd 

2lai 

21aJ 

OCd 

3OSai 

6Ocd 

OCd 

SON Finish 

IOlW94 

lOtN94 

I vu94 

12m94 

12l23l94 

1/13m 

202195 

316195 

iono/94 

lono/ 

1 l/10/94 

i l/24/94 

I x24/94 

lv24l94 

m3m 

v23/95 

2/13/95 

3f6J95 

316195 

l/V96 

315196 

3/J/96 

Sht 

9mt94 

10&94 

IQlY94 

1 lnt94 

12l2J94 

12mi94 

l/13/95 

9mJ94 

912294 

ionoi94 

1onom 

11/10/94 

I m4/94 

I m4f94 

12n4t94 

mm 

v23r95 

2ll3l95 

316195 

316195 

115196 

315196 

( 1) Rcmcdial Dc@l/Rcmcdial Acliou Schcdulcs arc cstim;ltcs and will bc cstablishcd and 
detailed at the conclusion of RI/l%. 

(2) Remedial Design (RD) duration (I5 months) is based on the requircmenl of Section 



Table 4 - 4: Site Management Schedule 
Site 2 (Opc.rable Unit No. 5), MCB Camp Lejeune, NC 

lubooarnctor -t 

kid Invcstigati~n 

Mobiliion 

surveying prdnv.) 

soil lnvesligtion 

oroundw~lnvcstig 

SW/SD Investigation 

Surveying (Post-Inv.) 

Aquifer Tests 

URepolt 

PrrliminuyDRftRl 

- Praiod 

DnaRIRqmt 

comment Paiod 

D&FiMlRI 

ri!anmL?nt Paiod 

Final RI Report 

DIfl 

2S3d 

3ocd 

41d 

3ocd 

5e.l 

24ed 

5cd 

2ed 

2ed 

5al 

I I 1993 1994 1995 

start Fii AMJ J ASONDJ FMAMJ J ASONDJ FMAMJ J ASOND 
/ I 

4J15193 U16l94 

4116193 5116/93 

4iw93 6lw93 

4/16&‘3 5116193 

5/10/93 5/l 5t93 

5llli93 6/10/93 

5mf93 6l2f93 

5R4l93 wl6t93 

6/l/93 6LV93 

6fl193 6WU93 

5/17/93 8/l&93 

S/18/93 9m93 

9lSl93 ionor 

9w93 6w94 

9/8l93 1onm3 

ionm3 1 l/17/93 

iin4m 12/15/93 

12mf93 init94 

2t2of94 3m94 

4l14l.94 515194 

93ed 

fled 

424 

193d 

49ed 

2led 

2lal 

3ocd 

3oal 

2lcd 

2lcd 



Table 4 - 4: Site Management Schedule 
Site 2 (Operable Unit No. 5), MCB Camp Lejeune, NC 

E?YK SW Finish 

2lcd 7l28m 8/18/93 

2lcd S/18193 9/8/93 

169d 9/8t93 x3/94 

J6td 9f8J93 llLv93 

28cd 1 llw93 12m3 

2led 12/l/93 12n2/93 

3Oed 12ml93 inm4 

3ocd lJ2lA4 2nof94 

2led u2of94 3/13/94 

2lcd 3/13l94 413l94 

3ocd 4m94 ml94 

102d 1211193 4m94 

28ed 12w93 w29i93 

2led 1v29J93 l/19/94 

14cd l/19/94 2m94 

3ocd 2t2I94 3l4t94 

2led 314l94 3nm4 

1406 3mt94 4J8l94 

14Cd 4Bl94 4n2f94 

IO&d 

6Oed 

OCd 

4r22l94 

2t21BJ 

4n2i95 

2/21/95 

4n2/95 

4n2195 
-. 

AMJ J ASON 
I 

I ( 
I 

: 

F M A 

I - 

i&Jity 
4ltmdvo se 

4ltmativo Evalution 

3 Rapt 

Prhnimy Draft FS 

fhmmctlt Period 

Dr&FSB’RAP 

comment Period 

Draft Final FS/PRAP 

CQmnunt P&d 

Final FWRAP 

PublicComment 

LOD 

Prolimiwy Draft ROD 

canmcnt Paiod 

Dnfl ROD 

calmalt Paiod 

lhll Fii ROD 

cammult Puiod 

Final ROD 

kadial Design 

kOClUORACClltrraor 

hlodial Acticn 1 



, 

Table 5: Expedited Site Management Schedule 
Sites 36,43,44, 54 md 86 (Operable Unit No. 6), MCB Camp Lejeune, NC 

r l- -l- 
I F 

99r 
7 

1994 

MAMJ J 
I 

1 

T 
Fhkb 
P/17/94 

4llPJP4 

4JlPi94 

5/17/94 

61llP4 

6rll94 

l/7/94 

am94 

8/6/94 

8n7fP4 

P/17/94 

P/17/94 

1 l/18/95 

P/l 8196 

11117196 

1 l/17/96 

1 N D 

j 
! 

start 

3m4 

3lvP4 

4JlPl94 

4/19/94 

5117iP4 

6tVP4 

6lVP4 

1nfP4 

8J6IP4 

w6194 

8n7l94 

P/17/94 

P/17/94 

11/18/95 

PlWP6 

11117lP6 

‘ask 

LIIFS Project Phos 

RCpfCRCliRl.DdlWS 
Roj. Phlu 
submit Rclim, Draalum 
Proj. Plans 
LANTDIV Review 

Prcpe Drd RVFS Project 
Plrar 
Submit Dmfl RlES Project 
Pknr 
Agency Review 

Prepare D&l Find RUFS 
Project Plans 
Submit DraB Final RL’FS 

Project Ph 
Agency Review 

Prepare Final RI/X% Project 
PI- 
Submit Final R.VFS Project 
PIUIS 

JIFS, PUP. and ROD (1) 

medid Design (2) 

mamRAcontnaor(2) 

eginRemedklAction(2) 

l2Y.L 
144d 

49aJ 

Od 

28od 

2lcd 

04 

304 

304 

OCd 

2ltd 

2lcd 

OCd 

427ai 

3054 

60ed 

04 

( 
, I 
I 

I/ 
I 

I 

I 

I 

/ 
!  

(1) Rcmcdial Dcsign/Rcmcdial Actiorr Schedules arc estiuultcs and WIII be cstablishcd and 
detailed at the conclusiorl of JWFS., 

(2) Remedial Design (RD) duration (IS months) is based on the requlrcmenl of Section 
120(c)(2) of CERCLA. AcIuiII RD Schcdulc will bc csl;lblishcd following 111~ RVFS. 



, 

resk 

RWS Project Phu 

Repare Relim Draft RVFS Rojed Phru 

Submit Prtlim DraR RVFS Project P&w 

LANTDIV Review 

Prepare Drall RI&S Project Plans 

Submit DraR RIATi Project Plans 

Agency Rcviw 

Prepare Draft Final RIM Projcd Plans 

Submit Draft Final RVFS Project Plans 

Agency Review 

Repare Final RUTS Project Phns 

Submit Fii RUFS Project Plans 

Geld Investigatioa 

lhmple Analysis ! vclidrtion 

hta Evaluction 

tiskL4ssesment 

UReport 

Prelimimry Draft RI Repoti 

CQmment Period 

DdtRl 

comment Period 

DraftFinalRlRcport 

comment Period 

FiiRJ 

Table 6: Expedited Site Management Schedule 
Sites 1, 28, and 30 (Operable Unit No. 7), MCB Camp Lejeune, NC 

1996 
IAMJ J ASOb 

Im 

:MAMJ J Fish 

lOl9l93 

4/30/93 

4l30193 

6/10/93 

6119193 

6129193 

7129193 

8128193 

8fl8l93 

9/l 8193 

10/9/93 

I o/9/93 

3rll94 

J/2/94 

Y23l94 

II4194 

12f23l94 

7118194 

8/l J/94 

9/12/94 

10/12/94 

1111 l/94 

12l2l94 

12J23l94 

&E 
160d 

6Oed 

OUI 

306 

3oed 

Od 

3ocd 

3ocd 

04 

2led 

2lcd 

Oed 

63ed 

119ed 

2led 

42ed 

144d 

42ed 

28ed 

284 

3ocd 

3ocd 

2lcd 

2ltd 

St.& 

3m93 

311193 

4i3Ol93 

4i3Ol93 

J/30/93 

6/29/93 

6129193 

7129193 

8128l93 

8ml93 

9/l 8l93 

1 O/9/93 

l/3/94 

l/3/94 

ml94 

5l23l94 

616194 

616194 

7/l 8/94 

s/15/94 

9112194 

10112l94 

1 l/l l/94 

12/2/94 

i 
: 

/ 

I / 
/ : 

I ; 

i 1 
: : 

: ; 
/ 

; I / 
1 / 

I 
!  / 

i ; I I 

; 
j;, ,i/ 



Table 6: Expedited Site Management Schedule 
Sites I, 28, and ;O (Operable Unit No. 7), MCB Camp Lejeune, NC 

: 

ruk L!!YL 
FSRcpoft/PRAP 165d 

PrelimimyDmftFS/PL4P 42cd 

comment Paicd 28uJ 

DmftFSIPRU’ 284 

canment Period 3ocd 

rmftFiilFS/PRAP 3ocd 

rkmmalt Period 2lcd 

FinalFS/PRAF’ 21aJ 

Public Comment Paiod 3ocd 

LOD 112d 

Preliminary Ddt ROD 28cd 

cornmart Petiod 2lcd 

Dn!l ROD 14td 

CMMcnt Pa-iod 3oed 

Dmfl Final ROD 304 

canmcnt Paicd 2lcd 

Fii ROD 14td 

.awdialDcsign(1,2) 305ed 

rcar8RAcofl~r 60ed 

kgin RA (1.2) Od 

T 1 Fh 
5 1 
I ASONDJ FMAMJ . s I ON I Finish 

2fl9195 

8/l 5194 

9ml94 

10/10/94 

1 m/94 

12l9i94 

12BO#4 

ll2Ol95 

2/19/9s 

2l14l95 

1017194 

lomu 

1 l/l 1194 

12/l l/54 

l/10/95 

1n1/9s 

204195 

1206195 

2114196 

U14/96 

SM 

7/4/94 

714194 

s/15/94 

9f121’94 

10110/94 

1 l/9/94 

12i9/94 

12l3of94 

inon 

9l9l94 

9/9/94 

lOl7l94 

lOmi94 

1 l/l l/94 

120 l/94 

l/10/95 

mm5 

204195 

12/16/95 

204196 

R 

P 

i 
B 

(I) Rcmcdial Dcsign/Rcmcdi;d Action Scbcdulcs arc estinultcs and will bc cslablislrcd and 
detailed a1 the conchJsioJl Ofm/Fs. 

(2) Remedial Design (RD) duration (15 months) is based on the requirelnenl of Seclion 
120(c)(2) of CERCLA. ACltIiII RD Scltcdulc will bc cstnblisllcd folk wing 111~ RVFS. 



Table 7: Expedited Site Management Schedule 
Site 16 (< ,perable Unit No. 8), MCB Camp Lejeune, NC 

-r 1997 
FMAMJ J AS hlc 

WFS Project Plans 
Dsyr 

146d 

Prepare Prelim Df& RWS Project 
PlUU 

6Ocd 

Sutmtit Prelim DraR RIIFS Project 
PlMS 

OCd 

LANTDIV Review 2lcd 

Prepare Draft RllFS Project Plw 2lcd 

Submit Drawl RUFS Project PIam OCd 

Agcnoy Review 3ocd 

Prepare Draft Final RUFS Project 
PlUU 

3OCd 

Submit Draft Fiil RUN Project 
PIMS 

OCd 

Agency Review 21td 

Prepare Final RUFS Projti Plans 2lcd 

Submit Final RU’FS Project Plans 04 

WFS. PRAP, and ROD 4274 

kmalidDesign 305d 

k.oaKeRAGmtractor 6Oct 

icegin Remedial Action OCC 

)ND 
: 

L 

) J 

i 

I ONE 

I i 

! 

I 

I 

FM 
I 

I 

! 

Finish 

6flJ94 

l/14/94 

l/14/94 

214194 

2125194 

2125194 

312ll94 

4l26l94 

4126194 

5/17/94 

617194 

617J94 

818195 

6lSl96 

8fll96 

ml96 

stat 
1 mY93 

1 l/15/93 

l/14/94 

l/14/94 

2/4/94 

2l25l94 

2LMY4 

3ml94 

4/26/94 

406194 

5/17/94 

6/7/94 

6/7/94 

ml95 

6/8/96 

8fll96 

~1 

i i j j j 

: i 

j / 

! / 

! 
I 

I 

I 

I 
m 

- 

I I I I 

L - 



Table 8: Expedited Site Management Schedule i 

Sites 65 and 7 1 (Operable Unit No. 9), MCB Camp Lejeune, NC 

l- 

-- 

F hi A FMA &k 
UPS Projecl Pknr 

Prepare Relii Draft RIFS Project 
PtUU 
Submit Prelim Draft RUFS Project 
Pknr 
LANTDIV Review 

4/l/94 50 l/94 

33 l/94 93 1194 

5i3lEJ4 6f28l94 

mu94 7119194 

7/19/94 7l19l94 

7ll9l94 8/18/94 

w18l94 g/17/94 

9J17f94 g/17/94 

g/17/94 1018194 

lOISi IOl29l94 

1on9l94 lOl29l94 

long/94 moi95 

1213OB5 10/30/96 

1 O/30196 12J29l96 

12129l96 12f29l96 

6Ocd 

OCd 

28ed 

2lcd 

OCd 

304 

3Od 

OUl 

Pled 

2lai 

04 

427al 

3OSCd 

6Ocd 

OUl 

Prepare Drafl RUFS Project Plans 

Submit Dd RI/R3 Project Plans 

Agency Review 

Prepare DraR Final RI/FS ProjecI 
Pknr 
Submit Draft Final RUFS Project 
PlUlS 

Agasy Review 

Prepare Final RUFS Project Plans 

Sulxnit Fii IUES Project Plans 

UES PRAP, and ROD 

taucdid Design 

k&dcmcddAdion 



, 

Table 9: Expedited Site Management Schedule 
Site 35 (Qmable Unit no. lo), MCB Camp Lejeune, NC 

I 
I’ 

isk 

SFS Project Plans 

Prepare Relim Lhdt RIES Projea 
PhlU 
Submit Relim Jhr& RIES Pro@ 
PhM 
LANTDIV Review 

Repare Drall RUFS Project Plans 

Submit Draft RUFS F’rojti Plans 

Agemy Review 

Repare Dd Final RUFS Proj& 
Pluu 
Submit Lhft Final RUFS Pmjcct 
PLar 

Agency Review 

Prepare Final RUFS Project Plans 

Submit Fii RIIFS Project Plans 

%ld Invrstigation 

kmple AnalysisiValidation 

hta Evaluation 

LiskAssamau 

UIELeport 

Re~DnftluRcpoat 

czomment Period 

DrrftRIRepofl 

commwl Period 

DraftFinalRIReport 

comment Paiod 

FiMlRl 

r 
I ID - 

/ 

/ 

I 

1996 

FMAMJJ ASON 
; / 

I ; 

/ 

1994 
MJ J i-T - 

/ 

! 

I 

Finish 

l/8/94 

6l3al93 

6f3OB3 

7ml93 

8n9193 

8n9193 

tom/93 

1 InIl 

1 l/27/93 

12/18/93 

l/8/94 

l/8/94 

4112194 

Y24l94 

6114194 

7112194 

12!31/94 

7J26/9’ 

8r23f9r 

9nof9r 

lOR0/9~ 

1 l/19/9* 

12/10/9, 

12131/9~ 

DI),S Start 

18Od s/1/93 

6Oed 5/l/93 

Otd mol93 

3oed 6l3Oi93 

3oed 7/30/93 

Otd tu29f93 

60ed m9J93 

3Ocd 10/28/93 

04 1x27/93 

21cd 11/27/93 

21cd 12llW93 

OUI l/8/94 

42ed 3/l/94 

84ed 3/l/94 

2lcd m4/94 

284 6114194 

l44d 6/14/94 

4206 6/14/94 

28ed 7/26/94 

28ed 8J23f94 

3ocd g/20/94 

300d ion0194 

2led 11/19/94 

2led 12/10/94 

i 

; i 
/ 



Table 9: Expedited Site Management Schedule 
Site 35 (Operable Unit no. 10). MCB Camp Lejcune, NC 

i i i 
1995 

‘MAMJ J 

/1 

i 

B!L stut Fiih 

139d 7/26/94 2!6/95 

28ed 7nm4 al23194 

21ed lvl3l94 9113194 

flai 9/13&w 10/4l94 

3oe4l 1 Ol4l94 I m/94 

3ocd 1 ml94 120194 

2lcd 12b94 L 2n4l94 

14ed la%94 Ml95 

3oed llm5 2J6l95 

122d 10/l/94 3n2t95 

28ed 1011194 ion9194 

284 long/94 11126t94 

2lcd 1 v26l94 iwi7/94 

304 12/17/94 l/16/95 

304 l/16/95 2/l 5l95 

2ld 20 595 3/8/95 

14Cd 3m5 3m95 

3054 3n2.m lnlI96 

60&i l/21/96 M1J96 

OCd 3/21/96 3l21l96 

PreliiDnftF.WP~ 

JhaFsmAP 

cammalt Period 

Drd Final FUPRAP 

CommaIt Period 

FimJFM%AP 

Public Canmmt Paiod 

IOD 

Prdimhq Draft ROD 

I 
I 

- 

Draft ROD 

Ddl FinaJ ROD 

comamlt Period 

Final ROD 

hncdidDuip 

tcamR.A- 

kginRA 

L 



Table 10: Expedited Site Management Schedule 
Interim Remedial Action (IRA) RWS Schedule, Site 35 (Operable Unit No. lo), MCB Camp Lejeune. NC 

: ,’ 
i 

*! 
.? , 

993 
kc - 

m 

a 

I 

I 

, ‘, 

:i ! -I 
/ 

Task 
SubmjtDraftFiiIRAPmj~PLm 

,I, . a ! 

,+ncyRcvicw 

Fii lItA Projcd Plm 

Rim 

&tice to Pfocdhiob~on 

Field InvestiSation 

DataAn~~ly&Vnlidation 

Data Evahmtion 

Risk-t 

Rtpuclrh7lRRmsMdPRAP 

Submit Dm!-t RUFS and PRAP 

oovamncnt Review 

RepMD&FiiRWSMdPRAP 

submitDraftFiiRmsandPRAP 

AgencyRevim 

RcputPiiRWSMdPRAP 

SubmitFinalRUFS~PRAP 

P&liCconnneDtPCIiOd 

- 
un - 

- - 

7 
eb - 

- 

- 
In - 

m 

m 

Nov Dee 
I a!L &It 

OOd 1om3 

3otd 10/&93 

24ed 1 ml93 

265ed 12/l/93 

14Cd 12k93 

7cd 12/15f93 

56ed 12m93 

14Cd Y16lv4 

7cd 3llm 

354 3lw94 

04 4/13&w 

3006 4ll3l94 

304 5/13/94 

OOd 6/12B4 

2lcd 6l1294 

2lod 7f3l?a 

Od 7n494 

3ou mm 

1 ml93 
m 

12/l/93 
m 

Sl23#4 

12/15/93 

12n2J93 

2Jl6l94 

3tm4 

3t9l94 / 
I 

1 

4/13/94 

4/13/94 ; 

5/13/94 ; 
I 

6ll2l94 / 

6ll2194 ; 

m/94 

x24/94 

7/24/94 

S/23/94 

Note: ReviewlResponce durations are accelerated and are shorter than the FFA periods. 



Table 10: Expedited Site Management Schedule 
: Interim Remedial Action (IRA) RVFS Schedule, Site 35 (Operable Unit No. lo), MCB Camp Lejeune, NC 
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iE - 

- - 
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ocb - 

- 

,. ’ 

Task” ’ 

ROD,, 

p May Jun drr Apr May 
I 

I 

St& Finish Ott Nov - 
J/13/94 9l6l94 

I 
I 

Yl3lv4 6ml94 

6ll2194 6ml94 

&?YL 
116ed 

3oc-d 

04 

3ou.i 

2lcd 

OUi 

2lcd 

144 

Ocd 

27Oed 

70ed 

04 

- 

PrcpareDraftROD 

Submit Draft ROD 

AgeqRevicw 

PqweDrailFinalROD 

Submit Draft Fii ROD 

6ml94 7/12f94 

7lw94 snm 

8/2194 w2l94 

sm94 8l23r94 

w23l94 9/6/94 

9/6/94 9l6l94 

9l6l94 6l3f93 

6/3/95 w12l95 

w12l95 lml95 

Agarcy Review 

Reparc Fiaal ROD 

Submit Fii ROD 

L 

Note: Review/Responce durations are accelerated and are shorter than the FTA periods. 



Table 11 Expedited Site Management Schedule 
Site 7 and 80 (Operable Unit No. 11). MCB Camp Lejeune, NC 

ruk 
UJFS Rojcct Plans 

Prepare Relim Draft RIBS Project 
F%tlJ 
SubmitPrclimLhftRI/FSProjcct 
PhS 
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Rcpm Draft RUTS Project Plans 

Submit Jht? RUFS Project Plans 
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Submit Fii RUTS Project Phns 
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2ld 2t28J94 
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Pled 6/10/94 

OCd 7h94 
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6ocd 7f2/96 

Oed 8J3lJ96 



Table 12 Expedited Site Management Schedule 
Site 3 (Opaable Unit No. 12), MCB Camp Lejeune, NC 

I 1994 I 1995 1 1996 
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SulanitDrafiFidRUFSProject 0C-d mot94 
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Table 13 Expedited Site Management Schedule 
Site 63 (Operable Unit No. 13), MCB Camp Lejeune, NC 
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lJ3 l/95 

9i3Ol96 

S/1/97 

9/30/97 
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I 
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