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I Revised: June 2005 

EXECUTIVE SUMMARY 
I 

This document presents the Phase II Solid Waste Management Unit ( WMU) Confirmatory Sampling 
Report prepared for 47 SWMUs at Marine Coqps Base (MCB) Ca 

! 

p Lejeune, North Carolina (the 
Base). This document has been prepared by Baker Environmental, I c. (Baker) under Contract Task 
Order (CTO) 0143 of the Department of the Navy’s (DON’ ) Comprehensive Long-Term 
Environmental Action Navy (CLEAN) Program. Baker is 1 su contracted to CH2M Hill for 
implementation of this project. The purpose of the Phase II Confi i-m atory Sampling Investigation 
(CSI) was to further evaluate potential impacts to soil at the s and determine if groundwater 
has been impacted as a result of a potential release(s) from the 

The CSI was completed in two phases. Phase I (consisted of a soil i&estigation. in the vicinity of 62 
SWMUs. Phase II consisted of additional soil sampling and a g oundwater investigation at 41 
SWMUs that warranted additional work at the conclusion of Phase I. 
were included in the Phase II CSI thus increasing the number of S 

k 

Additionally, six new SWMUs 
MUs to 47. 

The analytical program for the Phase II Confirmatory Sampling Invesdigation focused on the suspected 
contaminants of potential concern (COPCs) identified for each of the SWMUs during the Phase I CSI 
(September 1997), past and present activities conducted at the SW s, and discussions with NC 
DENR, MCB, Camp Lejeune and the DON. The Phase II CSI was co ducted during March and April 
2002. Samples collected during the Phase II investigation inclu ed: groundwater, surface soil, 
subsurface soil, sediment and surface water. 

II 
The majority of samp es collected fkom the SWMUs 

were analyzed for semivolatile organic compounds (SVOCs) and RC metals. Samples fi-om some 
of the SWMUs were also analyzed for volatile organic compounds OCs) and pesticides. 

The analytical results from each SWMU were compared to a specific 
criteria to determine if any additional investigations should be cc 
screening criteria included: 

&l 

l USEPA Region IX Residential or Industrial Preliminary Rer 

. North Carolina Department of Environrnent and Natural R 
and/or Site-Specific Soil to Groundwater Screening Levels 

. , Area of Concern (AOC) Background Co:ncentrations 

. Base Background Concentrations 

Groundwater 

. North Carolina 2L Standards 

. Base Background Concentrations 

Surface Water 

. USEPA Region IV Surface Water Screening Criteria 

. NCAC 2B Surface Water Quality Standards 

ES-1 

et of media-specific screening 
lducted at the SWMU. The 

ediation Goals (PRGs) 

ources (NC DENR) Default 



Sediment 

. USEPA Region IV Ecological Screening Values for S diment (or default criteria for 
constituents that did not have screening criteria establishe 

I 
) 

Analytical results for the COPCs identified in the Phase I CSI with the Phase II CSI 
and each SWMU was compared to two or more of the previously m ntioned criteria. ln som.e cases it 
was determined that a SWMU was located in an industrial setting, th analytical results from 
the Phase I and Phase II CSIs were compared to USEPA Region industrial PRGs in lieu of the 
residential PRGs. The screening criteria selected for each SWMU epended on the type(s) of media 
sampled. 

Metals detected in surface and subsurface soil samples collected at t me SWMUs were first compared to 
NC DENR and the USEPA Region IX Screening Criteria. If the de ected concentration of any metal 
exceeded either of these comparison criteria, then it was corn ared to the AOC and/or Base 
background concentration range to determine if the concentrati was within the range of soil 
conditions at the Base. i 

Of the 47 SWMUs, it is recommended that 29 S’WMUs require no action, 5 require additional 
confiiatory sampling, 3 require Interim Measures, additional confirmatory 
sampling/Interim Measures, and 8 require RFIs. The each SWMU are discussed 
in detail in Section 4.0 of this report and the ummarized on Table 5-l. 

ES-2 



1.0 INTRODUCTION 

This document presents the Phase II Solid Waste Management Unit SWMU) Confirmatory Sampling 
Report prepared for 47 SWMUs at Marine Corps Base (MCB) Ca s p Lejeune, North Carolina (the 
Base). This document has been prepared by Baker Enviromnental, Inc. (Baker) under Contract Task 
Order (CTO) 0143 of the Department of the Navy’s (Do ‘s) Comprehensive Long-Term 
Environmental Action Navy (CLEAN) Program. Baker is s contracted to CH2M Hill for 
implementation of this project. 

i 

The purpose of the Phase II Con atory Sampling Investigation 
(CSI) was to further evaluate potential impacts to soil at the SWM s and determine if groundwater 
has been impacted as a result of a potential release(s) from the Sys. 

Section 1.1 provides a brief summary of the regulatory history ’ f the Base as it pertains to the 
Resource Conservation and Recovery Act (RCRA). Section 1.2 escribes the organization of this 
report and discussions included in each of the sections. 

: 

1.1 Rerrulatorv Historv 

A SWMU is defined by the NC DENR as: “Any discernible u 

1 

‘t which has been used for the 
treatment, storage, or disposal of solid waste at alny time, irrespectiv of whether the unit is or ever was 
intended for management of solid waste. RCRA regulated hazardou 
solid waste management units.” (EnSafe, 1996). A SWMU m y include any landfill, surface 

i 

waste management units are also 

impoundment, waste pile, land treatment unit, incinerator, injection ell, tank, container storage area, 
septic tank, drain field, waste water treatment unit, elementary lization unit, transfer station, or 
recycling unit (EnSafe, 1996). 

A RCRA corrective action can have five stages. The stages are as ~0110~s (in chronologic order): 

. RCRA Facility Assessment (RFA); 

. Interim Measure; 
b RCXA Facility Investigation; 
0 Corrective Measures Study; and 
b Corrective Measures Implementation. 

A RFA is conducted in response to a real or suspected release. Th may consist of three parts: 
preliminary review, a visual site inspection, and1 confirmatory sam The Phase I investigation 
conducted in September 1997 is part of the confirmatory sampling of the RFA for MCB Camp 
Lejeune. Based on the Phase I results, the confiinatory samplin f the RFA would be completed 
by instituting a Phase II investigation. Results of the RFA dete f a release has or is occurring. 
An interim measure can be conducted as a response to a relea 01~s con.&uents which is 
imminently endangering human health or the environment. RF1 involves the process of 
characterizing the nature and extent of a release (confirmed by the A). The Corrective Measure 
Study (CMS) is the process of evaluating and selecting technologi to address released hazardous 
constituents. A Corrective Measures Implementation (CMI) is plementation of the selected 
remedy. 

The Base was issued a RCRA Part B Permit to operate a hazardous w te container storage facility in 
September 1984. This permit was issued before the enactment of i e Hazardous and Solid Waste 
Amendments of 1984 (HSWA), which under Section 3004(u) the United States 
Environmental Protection Agency (USEPA) to order corrective storage, and 
disposal (TSD) facilities. This section of the HSWA requires to be taken for all 
releases of hazardous waste or hazardous constituents from any S (EnSafe, 1996). A revised 

l-l 



Hazardous Waste Management Permit was issued on January 10,l 
for SWMUS. 

$on IV and the North Carolina An initial RFA was conducted at the Base by the USEPA Rei 
Department of Environment and Natural Resources (NC DENR) in January 1989. The RFA included 
76 SWMUs. Seven of the SWMUs required confirmatory sampli ‘g; 23 of the SWMUs required an 
RFI; 46 of the SWMUs required no further action. The initial 

4 
A was later expanded to include 

units such as landfills, surface impoundments, waste piles, tanks, tainer storage areas, septic tanks, 
drain fields, waste treatment units, and storm ‘water conveyances. More than 3,500 SWMUs were 
identified during a preliminary review of Base records. Visual sit 

7 
inspections were conducted on 

nearly 500 of these SWMUs. The fmdings from the RFA are resented in the RCRA Facility 
Assessment Report for Marine Corps Base, Camp Lejeune, North @-olina (EnSafe, 1996). 

The 1996 RFA Report categorized each of the potential SWMUs and areas of concern (AOCs) into 
four groups, as follows: 

. Units having a release potential 

l Units addressed under the Installation Restoration (IR) in accordance with CERCLA 

l Units addressed under the IR Leaking Underground Tank (LUST) Program in 
accordance with NC DENR requirements 

. Units having a release potential unlder RCRA action; therefore requiring 
confirmatory sampling 

The 1996 RFA Report identified 41 IR sites, 112 rage tank (UST) sites, and 56 
SWMUs that required confirmatory sampling 01: corrective measure Based on further neglotiations 
between NC DENR and the Base, 62 SWMUs sampling. These 62 SWMUs 
were investigated under the Phase I CSI conducted by Baker in 1997. 
20 SWMUs required no further action, and 42 SWMUs for a Phase II 
Confumatory Sampling Investigation. The conf’innatory sampling ata are presented in the Phase I 
SWMU Confirmatory Sampling Report (Baker, 2001). I 

The 42 SWMUs requiring additional investigation are summarizec 
SWMUs requiring investigation were added to the Phase II Inv 
Environmental Quality Branch (EQB) of the Environmental Manag{ 
Lejeune. These six additional SWMUs are summarized on Table 1. 

on Table l-l. Six additional 
itigation as requested by the 
nent Division, at MCB, Camp 

It should be noted that additional investigation activities were recorm 
the additional investigation at this SWMU is currently being c 
Investigation o/Feasibility Study (FS) at Building 45 and not the 

ended at SWMU 82. However, 
lducted under the Remedial 
hase II CSI. 

Figure 1 - 1 provides a location map for the Base and an index for the 1 
l-4. Figures l-2 through 1-4 depict the locations of the 47 SWTV 
Phase II CSI. 

cations of Figures l-2 through 
Js investigated as part of the 

1-2 

97 and included corrective actions 



1.2 Report Organization 

In addition to Section 1.0, the following sections are presented in thii 
Report: 

l Section 2.0 - Background Information 
l Section 3.0 - Investigation Procedures 

; Phase II Confirmatory Sampling 

0 Section 4.0 - SWMU-Specific Information and Investigati n Results 
l Section 5.0 - Summary and Recommendations 
. Section 6.0 - References I 

Section 2.0 summarizes relevant background information pertaining t 
setting, history and mission, hazardous wastes) generated, 

the Base inciuding location and 
and surface features, surface 

into Section 2.0. 
4.0 provides information specific to the S s and discusses the ir 

for each of the SW 
references used in preparation of this report. 

With the exception of Section 4.0, the tables nd figures are proti 

.3 

.b .ed following the text for each 
K bvided following the text in the 

climatology, water supply, and 
SWMU has been incorporated 
nd analytical program. Section 
vestigation results. Section 5.0 
1Us. Section 6.0 presents the 
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TABLE: l-l 

,,* . . SWMUs INCLUDED IN PHASE II CONFHtMATORY SAMFLIN INVESMGATION 
MCB, CAMP LEJEUNE, NORTH 

PHASE II CONFIRMATORY SAMPLING REPORT, 

I- 

SWMU 
SWMU 43 
SumI T 46 

SWMU 53 
SWMU 89 

b WlYl” LJJ ?,.TrnrrT 1<3 

gvMrT7~4 

L , . *,*.A a-4 

SWMU 256 

Name 
Pest Control Shop 
Montford Point Dump Site 

Coal Storage Area 
SLCH7X5 19: -- -3sin 
,?ll< A , l/svJ ziST 
I 4n8 nlrmnct~r 

I’ 
II 

SWMU 258 
SWMU 261 
SWMI J 264 _ .._ -- _- 

RVMI J 365 L .._.^ - --- 
$XVMJ J 769 

I---- ----------- 

12615 Oil/Water Separator I- 
IX 16 oilfW;llter Separator 

SWMU 296 II 1700 Basin B I I 
SWMU 297 II 1780 Oilmater Seoarator-2 I I 
SWMU 299 lASl14 AS-I 1 
SWMU 300 
SWMSI 302 
SWMU 303 
SWMSJ 305 
SWMU 306 
SWMU 307 
SWMU 308 
SWMJJ’111 

AS1 18AST 
AS504 AS? 
AS515 AST-E 
BB224 Pile 
FC230 Oil/Water Separator-l 
G649 Rack 
GP-19 
Slh19 

t--Y 
_ ..-.- - --- 
3WMU 312 
7TTrnArT 212 b YYlVl” JIJ .J I I JJ VIU Jater Separator and A$Y 
SWMU 314 SM18; 1 Oil/Water Separator 
swMU315 SM269 OilfWater Separator 1 
SWMU 316 TC773 
swMU317 1 Tr2453 Rellease 
SWMU 318 If 
‘ 

Oiy7Nater Senarator I I 

wMu 319 
, IS5 15 OilfWater Separator 
ICamp Geiger Wastewater Treatme& Plant1 ; 

SWMU 336 1 AS4 106 Paint StriDner 

I 

SWMU 339 
~*SMWU 358 
*swMu 359 
*swMu 360 
*SWh4U 361 
*SWMU 362 
*SWMU 363 

11 

AS 146 Sand Blaster 
Sneads Ferry Road Battery Dump 
Lot 201 Battery Dump 
Building 1817 UST 
333-C Former UST 
Dog 11 Area 
M-2 1 Arresting Gear 

* = Denotes the six additional SWMUs requiring investigation that we 
Phase 11 Investigation; as requested by the Instalilation and Restoration 
MC& Camp Lejeune. 

: added to the 
Iepartment at 
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2.0 MCB, CAMP LEJEUNE BACKGROUND 

This section summarizes relevant background information pertai 
including location and setting, history and m:ission, hazardous \: 
surface features, surface water hydrology, geology, hydrogeolc 
climatology, water supply, and ecological characteristics. 

2.1 Location and Setting 

The Base is located within the Atlantic Coastal Plain Physiogral 
North Carolina, approximately 45 miles south of New Bern and 
covers approximately 236 square miles and is bisected by thl 
southeasterly direction and forms a large estuary before entering 
Lejeune is bordered by the City of Jacksonville, North Carolina a~ 
Atlantic shoreline to the south and east; and U.S. Route 17 to the 

The following overview of MCB, Camp Lejeune was taken from 1 
Lejeune Complex, North Carolina.” The Base consists of 12 ide 
developed areas, Hadnot Point comprises the .most concentrated 
includes the organizational offices for the Host Activity and fc 
Amphibious Unit, as well as the Headquarters and regimental ar 
Marine Expeditionary Force, 6th Marine Expedition&y Brigade, 
24th Marine Amphibious Unit, the Central Exchange & Commis 
Headquarters. Family housing areas concentrated throughout the 1 
of the Base and along the shores of the New River directly north o 

ng to the MCB, Camp Lejeune 
stes generated, topography and 
J, land use and demo,graphics, 

ic Province in Onslow County, 
’ miles north of Wilmington. It 
New River, which flows in a 
4 Atlantic Ocean. MCB, Camp 
State Route 24 to the n.orth; the 
est (see Figure l-l). 

: document “Master Plan, Camp 
ifiable developed areas. Of the 
rea of development. This area 
the Headquarters, 26th Marine 
LS for the 2nd Marine Division, 
!nd Marine Expeditionary Unit, 
ry, and the Naval Dental Clinic 
laded areas in the central portion 
;‘adnot Point. In addition, major 

personnel support facilities, including the Naval Hospital, school si 
% 
es, recreational areas, as well as 

additional family housing areas (quarters developments, Midway P ~ k and Tarawa Terrace I and II) 
are located in the north central portion of the Base. 

MCAS New River and Camp Geiger are considlered as a single urbb area possessing two separate 
missions and supported by two unrelated groups of personnel. 
2,772 acres and is located in the northwestern section of the Base 

MCAS New River encolmpasses 
ap 

P 
roximately five miles south of 

Jacksonville. The MCAS includes air support activities, troop housing, and personnel support 
facilities, all of which immediately surround the aircraft operations $nd maintenance areas. 

Camp Geiger is located directly north of MCAS New River and c 
housing, personnel support facilities, and training facilities. 1 

ntains a combination of troop 

groups that have no direct relationship to one another. 
Currently, the area is used by a number of 

The majority of the land surrounding this area 
is comprised of buffer zones and unbuildable marshland. I 

MCB, Camp Lejeune contains five other areas of concentrated development, all of which are much 
smaller in size and population than Hadnot Point,, MCAS New River, and the Camp Geiger area. The 
oldest of these developments is the Montford Point area, which is bordered by the New River to the 
south and west and by State Route 24 to the north. in Montford Point has been 
limited. Most of the facilities for troop housing, d personnel support have been 
converted from their intended uses. The schools requiring classroom 
instruction are located here and use for training operations when 
required. 

The French Creek area is located directly south of Hadnot Point an d is occupied by the 2nd Force 
Service Support Group (2nd FSSG). Activities ofthe 2ndFSSG are d$xted toward providing combat 
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I service and technical support as required by Headquarters, II Marine Expeditionary Force. Expansion 
of the French Creek area is constrained by the Ordnance Storage 4 epot explosives safety arc on the 
south and by the regimental area of Hadnot Point. 

Onslow Beach is located along Onsiow Bay east of the New Riber Inlet and provides assets for 
amphibious training as well as recreational use. 

I 

Courthouse Bay is located on one of a series of small bays, which a ‘e formed by the New River. This 
area is used for maintenance, storage, and training associated wit % amphibious vehicles and heavy 
engineering equipment. The Engineering School also is located in ‘he Courthouse Bay area Training 
activities are conducted in the large open area Ilocated southeast of Courthouse Bay. ; 

The Rifle Range area is located on the southwest side of the New’ River and includes only a small 
number of assigned personnel. The Rifle Range was construe ed in the early stages of Base 
development and is used solely for rifle qualification training. A s A ,a11 group of barracks is located at 
the Rifle Range and is used for two-week periods by troops assigned to range training. 

2.2 History and Mission of CamD LeieuE 

Development of MCB, Camp Lejeune began in 1941 with the obj$tive of developing the “World’s 
Most Complete Amphibious Training Base.” Five geographical locations under the jurisdiction of the 
Base Command were developed, including Camp Geiger, Montford Point, Courthouse Bay, Mainside, 
and the Rifle Range. Construction of the Base started at Hadnot Point, where the major ftmctions of 
the base are centered. 

MCB, Camp Lejeune functions as the host c:ommand for the 40 Fleet Marine Force Atlantic 
(FMFLANT) tenant activities -- Headquarters of the II Marine Expeditionary Division and the 2nd 
FSSG. MCB, Camp Lejeune’s mission is to provide housing, trainin facilities, logistical support, and 
certain administrative support for tenant units and for other units to the Base and toi conduct 
specialiied schools and other training maneuvers, as directed. 

2.3 Summarv of Hazardous Wastes Generated 

The Base generates various hazardous wastes which can generally be classified as waste batteries, 
b waste oil filters, waste solvents, waste paint, discarded commercia, chemical products, and others 

(EnSafe, 1996). Waste batteries are comprised of lithium magnesiy mercury, nickel-cadmium, and 
electrolyte. Spent lithium batteries, if not deactivated, can be rea , ive. Magnesium and mercury 
batteries may be hazardous due to chromium andi mercury contents. Nickel-cadmium batteries may be 
hazardous due to cadmium levels. Waste electrolyte may be generz$ed when lead-&id batteries are 
drained, wet cell nickel-cadmium batteries are discarded, or when waste electrolyte is discarded. 
Electrolyte may be hazardous based on corrosivity properties anp lead or cadmium contents 
(EnSafe, 1996). , 

Waste oil falters are routinely generated from vehicle and aircraft m * 
9 

tenance operations. In the past 
when terne-plated filters were used, the filters were classified as hazardous waste due to the lead 
content (EnSafe, 1996). I 

Solvents such as methyl ethyl ketone (MEK), toluene, xylene, and ethylene chloride are used in 
vehicle, military hardware, and aircraft maintenance. These types 

f 

f solvents may exhibit RCRA 
hazardous characteristics or are listed as a RCRA hazardous waste ( nSafe, 1996). 
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Several types of waste paint are generated at thle Base, including e d amel, chemical-resistive coating, 
epoxy, and oil-based. These waste paints may exhibit a RCRA hazardous characteristics and/or 
contain a RCRA-listed hazardous waste (EnSalfe, 1996). 

The Naval Hospital is a generator of discarded commercial chemical products. Generally, these 
products are discarded due to expired shelf life. 
hazardous waste (EnSafe, 1996). 

These discarded prk may be classified as RCRA 

2.4 Topomaphv and Surface Features I 

The topography of MCB, Camp Lejeune is generally flat and typical of the North Carolina Coastal 
Plain. Elevations range from sea level to approximately 72 feet above mean sea level (MSL). 

Drainage generally is toward the New River, except in areas near t 4 e coast, which dram through the 
Jntracoastal Waterway. in developed areas, the natural drainage h 
storm sewers, and drainage ditches. Approximately 70 percent of F 

been altered by asphalt cover, 
e Base is situated in broad, flat 

interstream areas. Drainage is poor in these areas and the soils are often wet (WAR, 1983). The U.S. 
Army Corps of Engineers has mapped the limits of the loo-year floe plain at MCB, Camp Lejeune at 
7 feet above MSL in the upper reaches of the New River increasing 
near the coastal area (WAR, 1983). 

f downstream to 11 feet above MSL 
~ I 

2.5 Surface Water Hvdrolow 

The following summary of surface water hydrology was originally pfesented in the Initial Assessment 
Study (LAS) report (WAR, 1983). The dominant surEace water body 1s the New River, which receives 
drainage from most of the Base. The river flows approximately 50 les over the central Coastal Plain 

ql of North Carolina. Over most of its course, the Nfew River is confine to a narrow channel entrenched 
in Eocene and Oligocene limestones. South of Jacksonville, the riv r widens as it flows ac.ross less 
resistant sands, clays, and marls. Within the boundaries of MCB, C 4 p Lejeune, theNew River flows 
in a southerly direction into the Atlantic Ocean through the New River Inlet. The New River, the 
Intracoastat Waterway, and the Atlantic Ocean converge at the New River Inlet. 

Classifications of surface waters in North Carolma have been published under Title 15 of the North 
Carolina Administration Code. At MCB, Camp Lejeune, the New Rrver falls into three classifications. -1 ’ 
The portion of the river that passes from the Seaboard Coast1 Line railroad trestle (located 
south/southwest of where U.S. Route 17lNorth Carolina Route 24 cro 

P 

the New River) to Montford 
Point is classified as SC NSW HQW. This ckassification is defm as salt waters protected for 
secondary recreation, fishing, and aquatic life inc’ludingpropagation and survival (SC) that are nutrient 
sensitive (NSW) and of high quality (HQW). The portion of the river that resides between Montford 
Point to a line extending across the river fi-om Grey Point to a point of land approximately 2,200 yards 
downstream of the mouth of Duck Creek is classified as Class SC SW. As previously described, 
these waters are similar to the waters upstream of Montford Point, h 

1 
wever they are not considered 

high quality waters. The remaining portion of the New River is classi ed as estuarine water suited for 
commercial shell fishing and all other tidal saltwater uses (SA). ( 

2.6 Geolorrv I 

physiogmphic province. 
sands, silts, clays, 

are layered in interfingering 
ed thickness of approximately 
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1,500 feet. The sediments were deposited in marine or near-shore I 
early Cretaceous to Quatemary time. Regionally, the sediment 
confining units which overlie igneous and met.amorphic basemer 
Seven of these aquifers and their associated confining units are pr 
1993). Table 2- 1 presents a generalized stratigraphic column for. 
Carolina. A hydrogeologic section location pl.an and hydrogeolc 
presented in the Hvdroneologic Framework of U.S. Marine COI 

Carolina (Cardinell, et al, 1993). The lithologic conditions at MC 
further detail and related to the hydrogeologic :fi-amework of the I 

As part of this investigation, at least one soil boring was advance 
SWMU. The individual borings provided information regardir 
vicinity of the SWMU. The borings also provided an estimated 
monitoring well installation. 

The lithology encountered during ,the investig8ation consisted pr 
amounts of silt and clay. Jn areas, silty and/or (clayey strata predc 
encountered at specific SWMUs. Refer to the boring logs that 
information regarding the lithology encountered at the individual 

2.7 Hvdrogeologv 

The following information was derived from hterature publisher 
Survey (USGS) (Harned, et al., 1989 and Cardlinell, et al., 1993 
prepared by Baker summarizing groundwater data and aquifer 
Appendix B). 

eh 

:s 1 

1t r 

Jironments and range in age from 
comprise 10 aquifers and nine 
.ocks of the pre-Cretaceous age. 
ent at the Base (Cardinell, et al., 
res and Onslow Counties, North 
c cross-sections of the Base are 
~ Base at Camp Leieune, North 
Camp Lejeune are discussed in 

ion in Section 2.7. 

continuously at each individual 
the lithologic conditions in the 
pth to groundwater to aid in the 

arily of fme sand with varying 
inated. Fill materials were also 
e presented in Appendix A for 
mus. 

hy the United States Geological 
urd the technical memorandum 
naracteristics for the Base (see 

USGS studies at the Base indicate that the area is underlain by sand dnd limestone aquifers separated 
by confining units of silt and clay. These aquifers include the surti ‘ial (water table), Castle Hayne, 
Beaufort, Peedee, Black Creek, and upper and Ylower Cape Fear. J ,ss permeable clay and silt beds 
function as confining units or semi-confming units that separate the quifers and impede the flow of 
groundwater between aquifers. 

The surficial unit consists of inter-fingering beds of sand, clay, sand4 clay, and silt that contain some 
peat and shells of Quaternary and Miocene age. These sediments only extend to depths of 50 to 
100 feet below ground surface (bgs). The thickness of quifer at the Base ranges Tom 
approximately 0 to 73 feet, and typically averages 25 feet et al., 1993). The aquifer is 
generally thickest in the interstream divide areas and may it is cut by the New River 
and its tributaries. The clay, sandy clay, and silt beds that occur in the surficial aquifer are thin and 
discontinuous throughout. A semi-confming unit is found in the surfi~ aquifer within some portions 
of the Base. 

Recharge to the surficial aquifer is by rainfall. The aquifer 
the summer when much of the water evaporates or is transpired by pi 
table. Most of the suficial groundwater is discharged to but some water passes through 
the underlying semiconfming unit. Recharge for the surficial based on an average rainf&Jl of 
52 inches per year and an average recharge of 30 percent, or an 
inches per year (see Table 2-2 and 2-3). The remaining 70 percent of 
or evapotranspiration. Sixteen inches of recharge equates to 
square mile or approximately 114,000,OOO gpd for the Base (based 150 square miles of recharge 
area). Water levels in wells tapping the smficial alquifer vary season ly. The water table is generally 
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: highest in the winter and spring, and lowest in the summer and early fall. The estimated latemi 
hydraulic conductivity for the surficial aquifer is 50 feet per day (ft/d) and is based on a general 
composition of fine sand mixed with some silt and clay (Cardinal, pt al., 1993). 

A study of data from aquifer pumping tests at the Base was condudted by Baker in 1994 to evaluate 
aquifer characteristics and production capacities. The technical memorandum is provided as 
Appendix B. The information contained in this memorandum p, r-tams primarily to the surficial k . 
aquifer. Average pumping rates were established between 0.5 to \hree gallons per minute (gpm); 
transmissivity ranged from 7.1 to 7,100 square feet per day (ft*/day)j storativity ranged from 1.5 x lo3 
to 7.5 x 10’; and hydraulic conductivity was estimated to range from 0.5 to 1.4 ft/d. 

Although the aquifer is classified as GA (i.e., existing or a potentia 
i 
source of drinking water supply 

for humans), it is not used as a potable water source at the Base because of its low yielding production 
rates (typically less than three gpm). 

The Castle Hayne confining unit is comprised of silt, clay, and beds. These beds form a 
unit across the Base that may be represented by one or more geologi 
the bottom of the surficial aquifer, the uppermost beds of the River 
beds of the Castle Hayne Formation. Overall, the Castle Hayne characterized as 
a group of less permeable beds at the top of the Castle Hayne 
The thickness of the confining unit ranges from approximately 0 
feet where present. No discernible trend in the thickness of the co 
more than 20 feet thick only in the southern and 
hydraulic conductivity of the Castle Hayne 
0.4 1 ft/d. These values are comparable to 
may only be partly effective at retarding undwater between the surficial 
and Castle Hayne aquifers (Cardinell, et al., 1993). 

The principal water supply aquifer for the Base is the Castle Haynd aquifer. This aquifer primarily 
resides within the River Bend Formation, which consists of sand, cemented shells, and limestone. The 
upper portion of the aquifer primarily consists of calcareous sands 4 ‘th some thin clay and silt beds. 
The sand becomes increasingly more limy with depth. The lower p rtion of the aquifer consists of 
partially unconsolidated limestone and sandy limestone interbedded 

Ii 
ith clay and sand. In addition, 

buried paleostream channels containing various deposits exist wit ’ 

Iif 

the aquifer. The top of the 
aquifer ranges fi-om approximately 10 feet above msl to 70 feet below msl and is n-regular over most of 
the northern portion of the Base. The aquifer is more regular in are southeast of the New River, 
where it slopes southeastward. The Castle Hayne aquifer thickens to e east, &om approximately 160 
feet in the Camp Geiger area to more than 400 feet at the eastern bohndaty of the Base. 

Estimated transmissivity values for the Castle Hayne aquifer range from 6,100 to 183,300 gallons per 
day per foot &d/A); estimated hydraulic conductivity values range f$om 14 to 9 1 ft/d and estimated 
storage coefficient values range from 2 x lOA to 1.9 x 10W3. An pump test conducted by ESE 
(1988) in the Hadnot Point Industrial Area, using an existing ply well (HP642), indicates an 
average transmissivity of 9,600 gpdlfi and storage coefficient of 8.8 lOA (ESE, 1988). Table 2-4 
presents a summary of the hydraulic property estimates of the Castle aquifer and confining unit. 

_ ’ 

Recharge of the Castle Hayne aquifer at the Base is primarily from the surficial aquifer. 
Natural discharge is to the New River and its major tributaries. The astle Hayne aquifer provides 
approximately seven million gallons of water to the Base. has not significantly 
affected natural head gradients in the aquifer. 
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The Base lies in an area where the upper part of the Castle H yne aquifer contains freshwater. 
Saltwater is found in the bottom of the aquifer in the region and in i he New River estuary; both are of 
concern in managing water withdrawals from the aquifer. Over pumping the deeper parts of the 
aquifer or in areas hydraulically connected to estuarine streams co 

0 
Id cause saltwater nnrusions. The 

aquifer underlying most ofthe area contains water having less than 120 milligrams per liter (mgiL) of 
chloride. 

2.8 Land Use and Demozgaphics I 

MCB Camp Lejeune presently covers approximately 236 square 

1 

iles. The Base’s population of 
active and retired military, dependants, and civilian employees is m re than 142,000. This includes a 
military population of approximately 40,000 and about 8,000 mem ers of the organized Marine Corps 
Reserve who tram at Camp Lejeune each year. Additionally, the B se employs 4,800 civilians in both 
appropriated and non-appropriated funded activities. Military de endants living on and off Base 
number about 56,000 and there is an estimated 4 1,000 retired milit 
the area. 

I-Y and their dependants living in 
The population of Onslow County has grown from 17,738 in 1940, before the formation of 

the Base, to its approximate present population of 121,350. I 
I 

During World War II, the Base was used as a training area to prepare Marines for combat. This has 
been a continuing function of the Base during subsequent conflicts. k oward the end of World War IL, 
the Base was designated as home for the Second Marine Division. (Since then, Fleet Marine Forces 
units also have been stationed here as tenant commands. I 

The existing land patterns in the various geographic areas within the Base are snmmarized, per 
geographic area, on Table 2-5. In addition, the number of acres corn’ rising each land nse category has 
been estimated and provided on the table. p 

2.9 Climatologv 

Although coastal North Carolina lacks distinct wet and dry seasons, ere is some seasonal variation in 
average precipitation (see Table 2-2 and 2-3). July receives precipitation and rainfall 
amounts during summer are generally the greatest. Daily showers the summer are common, 
and so are periods of one or two weeks without min. Convect’ve showers and thunderstorms 

A contribute to the variability of precipitation during the snmmer m nths. 
amount of precipitation, on average. Throughout the winter and sp . 
primarily as migratory low-pressure storms. 

b 

October receives the least 
g months precipitation occurs 

The average yearly rainfall at the Base is approximately 
52 inches. Tables 2-2 and 2-3 presents a summary of climatic data collected between January 1955 to 
March 2002 at MCAS New River. The data on Tables 2-2 and 2-3, were supplied by the Fleet 
Numerical Meteorology and Oceanography Detachment. All totals and averages for Table 2-2 were 
calculated by the Fleet Numerical Meteorology and Oceanography Detachment. All totals and 
averages for Table 2-3 was calculated by Baker.. I 

The Base experiences hot and humid summers, however ocean frequently produce cooling 
effects. The winter months are mild, with occasional brief cold sp Average daily temperatures 
range from 34°F to 57°F in January and 7 1 “F to 89°F in July. rage relative humidity (75 to 85 
percent) does not vary greatly from season to season. 

Observations of sky conditions indicate yearly averages of approxima ely 112 clear, 105 partly cloudy, 
and 148 cloudy days. Measurable amounts of rainfall occur 120 days per year, on the average. 

t Prevailing winds are generally from the south-southwest 10 months qf the year. During the months of 



September and October, the winds blow from the north-northwest ‘t an average speed of 6.9 miles per 
hour. f 

2.10 Water Supply 
, 

Potable water for the base is derived entirely by groundwater. Thb Base does not have established 
groundwater preservation areas. However, because the Base contr 1s more than 236 square miles of 
land, and because much of this land has remained undeveloped, ” the undeveloped areas serve the 
function of groundwater preserves. 
1993). 

Groundwater usage is roughly eight million gpd (Cardinell, et al., 
Groundwater is pumped from approximately 84 water ppply wells located within the 

boundaries of the Base. According to Base personnel, groundwatef is treated at five plants located at 
Hadnot Point, Holcomb Boulevard, MCAS New River, Courthouse Bay, and Onslow Beach having a 
maximum total capacity of 15.8 million gpd. However, the base po b ulation only requires 6.5 million 
tvd- 

The water supply wells at the base withdraw water from the Castle ~ ayne aquifer. The Castle Hayne 
aquifer is a highly permeable, semi-confined aquifer that can yield s veral hundred to 1,000 gpm. The 
wells @-inch diameter) at the Base average 162 feet in depth and yi Id 174 gpm (Hamed, et al., 1989). 
The water is typically a hard, calcium bicarbonate type. Informatio f concerning the supply wells was 

9 derived from the Wellhead Management Program Engineering S dy 91-36 (Geophex, 1991), the 
Preliminary Draft Report Wellhead Monitoring Study 92-34 (Greer&ne and O’Mara, Inc., 1992), and 
interviews with Base personnel. 

2.11 Ecolo;rrical Characteristics 

The Natural Resources and Environmental Affairs @JREA) Division at the Base, the U.S. Fish and 
Wildlife Service, and the North Carolina Wildlife Resource Co’ 

r 
ission have entered into an 

agreement for the protection of endangered and threatened spec’es that might inhabit the Base. 
\ Habitats are maintained at the Base for the preservation and protecti n of rare and endangered species 

through the Base’s forest and wildlife management programs. 7 Fu 1 protection is provided to such 
species, and critical habitat is designated in management plans to pre b ent or mitigate adverse effects of 
Base activities. Special emphasis is placed on habitat and sightings of alligators, osprey, bald eagles, 
cougars, dusky seaside sparrows, and red-cockaded woodpeckers (WAR, 1983). 

Camp Lejeune covers approximately236 square miles, 84 percent of@ich is forested (USMC, 1987). 
Approximately 45 percent of this is pine forest, 22 percent is nn 
17 percent is hardwood forest. Approximately nine percent of the B 
includes pure pond pine stands, mixed pond pine/hardwood stands, 
swamps. The Base also contains approximately 80 miles of tidal strea 
and 12 freshwater ponds. Over half of the 153,000 acres located witl 
under forestry management. Timber producing areas are under e 
exception of those areas along streams and swamps. These areas are 
habitat and erosion control. Forest management provides wood 
populations, enhancement of natural beauty, soil protection, prev 
protection of endangered species (WAR, 1983). 

Because of the natural resources on the Base, forested areas are acti 
species are also managed for hunting, and ponds are maintained for 
include wild turkey, white-tailed deer, black bear, grey and fox sq 
cottontail and marsh rabbits, raccoons, and wood ducks. 
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red pine/hardwood forest, and 
hse (3,587 acres) is wetland and 
mushes, pocosins, and wooded 
us, 2 1 miles of marine shoreline, 
in the boundaries of the Base are 
ren-aged management with the 
nanaged to provide both wildlife 
production, increased wildlife 
ntion of stream pollution, and 

rely managed for timber. Game 
Sing. Game species managed 
lirrels, bobwhite quail, eastern 



_ .-- ._ 
Aquatic ecosystems at the Base consist of small lakes, the New R 
creeks, and part of the Intracoastal Waterway. i 

ver estuary, numerous tributaries, 
A wide variety of fr shwater and saltwater fish species 

exist here. t Freshwater ponds are under management to produce op 
b 
in-rum yields and ensure continued 

harvest of desirable fish species (WAR, 1983). Freshwater fish *n the streams and ponds include 
largemouth bass, redbreast sunfish, bluegill, chain pickerel, yellow perch, and catfish. Reptiles include 
alligators, turtles, and snakes, including venomous species. Both r 

+ 
creational and commercial fishing 

are practiced in the waterways of the New River and its tributaries (WAR, 1983). 
, 

Many natural communities are present in the coastal plain. Subcommunities and variations of these 
major community types are also present and alterations of natur+l communities have occurred in 
response to disturbance and intervention (i.e., forest cleared to become pasture). The natural 
communities found at the Base are as follows: 

l Loblolly Pine Forest - A dominant forest type at the Base. Pine forest often has a dense 
hardwood subcanopy and shrub understory because of clear-cutting and/or fire suppression. 
Dense shading results in a sparse ground layer of vegetation with little probability of rare 
species occurring (LeBlond et. al., 1994). 

I 
0 Har,wood Forest - Found primarily in stream floodplains 

k 
d on slopes and terraces next to 

stream valleys and estuarine features. Stream floodplain co pmmnities include cypress - gum 
swamp and coastal plain small stream swamp. Very few rare specres are found in hardwood 
forests, but the communities themselves can be quite rare 

y 
LeBlond et. al., 1994). 

0 Loblolly Pine/Hardwoods Community - The predominant( forest type at the Base. Second 
growth forest that includes loblolly pine with a mix of hard oods 

d” 
- oak, hickory, sweetgum, 

sour gum, red maple, and holly (oak is the predominant har wood). These forests have a low 
probability for rare species because of the lack of herbaceous development and overall plant 
diversity (LeBlond et. al., 1994). 

I 
0 Longleaf Pine Forest and Longleaf Pine:/Hardwood Forests ’ Contain critical, fire maintained 

natural communities including Pine Savanna, Wet Pine Mesic Pine Flatwoods, 
Pine/Scrub Oak Sanhill, and Zeric Sanbill Scrub. Some lon 
in old fields and cut-over areas. The Federal endangered 

and wet pine flatwood communities are particularly impo 
(LeBlond et. al., 1994). 

l Maritime Forest - Develop on the lee side of stable sands an ( 
Live oak is an indicator species with pine, cedar, yaupon, % c 

hardwoods may be present where forest is mature (USMC, 11 

e Pond Pine Forest - These forests are primarily found in 
Schafale and Wealkey (1990) as the Pond Pine Woodland na 
bay, and loblolly bay are important components of this comr 
produce areas of high plant diversity and support several rare 
loosestrife (Lvsimachia asnerulifolia) is found in this comn 

,_ 
. Freshwater Marsh - Occurs upstream from tidal marshes 2 

freshwater wetlands. Cattails, sedges, and rushes are present 
swamps are more common than marshes (USMC, 1987). 
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dunes protected from the ocean. 
jlly, and laurel oak. Deciduous 
987). 

locosins and are classified by 
ml community. Red bay, sweet 
unity. These forests frequently 
pecies. The Federal endangered 
u&y (LeBlond et. al., 1994). 

td downstream from non-tidal 
On the coast of North Carolina, 



. from tidal action by barrier 
beach features. The barrier islands fronting cean support Brackish Marsh, 
Upper Beach, Dune Grass, and Martitime Wet and Dry ssland communities. Regularly 

Saltwater cordgrass is a 
tide. These dynamic 

b Salt Shrub Thicket - High areas of salt marshes and beach areas behind dunes. Subjected to 
salt spray and periodic saltwater flooding.. Dominated by silt resistant shrubs. 

. Dunes/Beaches - Zones fi-om the ocean shore to the mar-it- e forest. Subjected to sand, salt, 
wind, and water. ‘“; 

b Ponds and Lakes - Low depressional areas where the surface or where 
ground is impermeable. In ponds, rooted plants can grow the bottom. Fish populations 
managed in these ponds include redear, bluegill, uth bass, and channel catfish 
(USMC, 1987). 

l Open Water - Marine and estuarine water and all underlyi g bottoms below the intertidal 
zone. c 

2.12 Wetlands 

The NC DENR’s Division of Environmental Management @EM) h ’ developed guidance concerning 

1 

activities that may impact wetlands (NC DENR, 1992). In addit on, certain activities affecting 
wetlands also are regulated by the U.S. Corps of Engineers. The U. . Fish and Wildlife Service has 
prepared National Wetland Inventory (NWI) maps for the Base area y stereoscopic analysis of high 
altitude aerial photographs (USDI, 1982). p 

Wetland ecosystems at the Base can be categorized into five habitat es: (1) pond pine or pocosin; 
(2) sweet gum, water oak, cypress, and tupelo; (13) sweet bay, 

T 
swam black gum, and red maple; (4) 

tidal marshes; and (5) coastal beaches. Pocosins provide excellent habitat for bear and deer because 
these areas are seldom disturbed by humans. The presence of pot 

P 
sin-type habitat at the Base is 

primarily responsible for the continued existence of black bear in th area. Many of the pocosins are 
overgrown with brush and pine species that would not be o harvest (WAR, 1983). 

Sweet gum, water oak, cypress, and tupelo habitat is found in theirich, moist bottomlancls along 
streams and rivers. This habitat extends to the marine shorelines. Deer, bear, turkey, and waterfowl 
are commonly found in this type of habitat (WAR, 1983). 

Sweet bay, swamp black gum, and red maple habitat exist in the flo o/l 
including waterfowl, mink, otter, raccoon, deer, ibear, and gray squ’ 

, plain areas of the Base. Fauna 

1983). 
r.rreI frequent this habitat (WAR, 

I 

The tidal marsh at the mouth of the New River is one of the few re IA aining North Carolina coastal 
areas relatively free. from filling or other manmade changes. which consists of marsh and 
aquatic plants such as algae, cattails, saltgrass, 
with food and cover. Migratory waterfowl, alligators, 
(WAR, 1983). 

I 
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Coastal beaches along the Intracoastal Waterway and along the out’ r banks of the Base are used for 
recreation and to house a small military command unit. Basic ass % ult training maneuvers are also 
conducted along these beaches Training regulations presently restrict activities that would impact 
ecologically sensitive coastal barrier dunes. The coastal beaches pr 4 vides habitat for many shorebirds 
(WAR, 1983). 

2.13 Threatened and Endangered Species 

Certain species have been granted protection by the U.S. Fish and Wildlife Services under the Federal 
Endangered Species Act (16 United States Code (U.S.C.) 153 l- 1543), and/or by the North Carolina 
Wildlife Resources Commission, under the North Carolina Endang ed Species Act (G.S. 113-33 1 to 

T 113-337). The protected species fall into one off the following statu classifications: Federal or state 
endangered, threatened, or candidate species; state special concern, state significantly rare; or state t 
watch list. While only the Federal or state threatened or endangered state special concern species 
are protected from certain actions, the other classified species have t e potential for protection in the 
future. 

Surveys have been conducted to identify threatened or endangere species at the base and several 
programs are underway to manage and protect them. Table 2-6 ?I s mmarizes the protected species 
present at the Base and their protected classifications. Of these speci the red-cockaded woodpecker, 
American alligator, and sea turtles are covered lby specific programs. 

The red-cockaded woodpecker is classified as state endangered. This 
in mature, living longleaf or loblolly pine trees. The birds exist in f 1 

pecies requires a specific habitat 
amily groups and young alre raised 

cooperatively. Approximately 2,5 12 acres of habitat have been ident@d and marked for protection at 
the Base. Research on the red-cockaded woodpecker at the base began in 1985 and inform&ion has 
been collected to determine home ranges, population size and composition, reproductive success, and 
habitat use. An annual roost survey is conducted and 36 colonies of birds have been located. 

The American alligator is considered threatened in the northernmost 
P 

art of its range, which llncludes 
North Carolina. The alligator is found in freshwater, estuarine, and,saltwater wetlands at the Base. 
Base wetlands are maintained and protected for the alligator. Signs have been erected where alligators 
are known to live. Annual surveys of Wallace, Southwest, French, D&l ck, Mill, and Stone Creeks have 
been conducted since 1977 to identify alligators and their habitats on Base. 

Two protected sea turtles, the Atlantic loggerhead and Atlantic green 
the Base and are both classified as threatened species. The green turtk 
sighting was the first time that the species was observed nesting noti 
to nest in 1985. Turtle nests on the beach are surveyed and protectec 
turtle status reports are issued. 

(1 

Four bird species (black skimmer, piping plover, Bachman’s sparrow. 
been identified during surveys at the Base. The piping plover and pt 
threatened species. The black skimmer and Bachman’s sparrow ar 
(state). The black skimmer and piping plover are sea and shore birds, 
low sandy islands and sand bars along the coast and piping plovers 1 
sandy flats above the high tide line. Skimmers feed above open wate 
the edge of incoming waves. Like the black skimmer and piping plot 
specific in their habitat requirements. They live jn open stretches of 1 
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h&e, nest on Onslow Beach at 
was found nesting in 1980. The 
of Georgia. The turtle returned 
, turtles are tagged, and annual 

and peregrine falcon) have also 
regrine falcon are classified as 
: classified as special concern 
respectively. Skimmers nest on 
lrefer beaches with broad open 
and piping plovers feed along 
:r, Bachman’s sparrows are very 
lines with ‘grasses and scattered 



shrubs for ground cover. Bachman’s sparrows were observed at nt/merous locations throughout the 
southern portion of the Base. I 

In addition to the protected species that breed or forage at the Base, several protected whales migrate 
through the coastal waters off the base during the spring and fall. These include the Atlantic right 
whale, finback whale, sei whale, and sperm whale. Before artillery I‘ bombing practice is conducted 
in the area, aerial surveys are made to assure that whales are not in the impact areas. 

A natural heritage resources survey was conducted at the Base (LeB\ond, 199 1) to identify threatened 
or endangered plants and areas of significant natural interest. I$-om this survey, the rough-leaf 
loosestrife was the only specie identified that is both Federal and state endangered. In addition, 
several state endangeredlthreatened and Federal and state candidate species were found on the Base. 
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Tertiary 

TABLE 2-1 

GEOLOGIC AND HYDROGEOLOGK! UI [ITS IN THE 
COASTAL PLAIN OF NORTH CAR ?LINA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 

Formation 1 

Holocene/Pleistocene 

River Bend Formatio Castle Hayne Aquifer 

Beaufort Formation 

Peedee Formation I 

Cretaceous 

Upper Cretaceous 

Lower Cretaceot& 

Black Creek and ) 
Black Creek Confining Unit 

hlliddendorf Formations Black Creek Aquifer 

Upper Cape Fear Confining Unit 

Upper Cape Fear Aquifer 
Cape Fear Formation 1 . 

Lower Cape Fear Confming Unit 

Lower Cape Fear Aquifer 

Lower Cretaceous Confining Unit 
‘Unnamed Deposits(‘) 

Lower Cretaceous Aquifer(‘) 

Pre-Cretaceous Basement Rocks -- 

(0 Geologic and hydrologic units not present beneath Camp Lejeune. 
@) Constitutes part of the surficial aquifer and Castle Hayne confining unit in t e study area. 
c3) Estimated to be confined to deposits of Paleocene. age in the study area. 
Source: Cardinell, et al., 1993 ; 



~___ ,* 
TABLE 2-2 

CLIMATIC DATA SUMMARY 
JANUARY 1955 - DECEMBER 1995 

MARINE CORPS AIR STATION, NEW RIVER 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 

Precipitation 
(Inches) 

Relative Humidity Temperature Mean Number ( 
(Percent) (Farhrenheit) 
I 1 PM Maximum 1 Minimum 1 Average *O.Oltt -1 >=0,5’ 

February 1 9.1 0.9 1 3.7 77 1 53 
I I ^^ -_ 

>f Days With 

Notes: 
* = Mean no. of days less than 0.5 days 

h o~~~~~~r~~~~~n~~ano~aphy Detachment Asheville is a Department of Navy (DON) office within the Department of Defense (DOD) 
handling Navy, Marine Corps and other DOD agency climatological requirements. Contact: Brian Wallace, Technical Advisor, Ph. 828-271-4232 
Measurements obtained at New River, NC from January 1955 to December 1995, 

All totals and averages for data from January 1996 through March 2002 was calculated separately by Baker and 
therefore cannot be combined with data in 1955 - 1995 table <SCSNEWRI.doc> 



TABLE 2-3 

CLIMATIC DATA SUMMARY 
JANUARY 1996 - MARCH 2802 

MARINE CORPS AIR STATION, NEW RIVER 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 
Temperature Mean Number of Days With 
(Farhrenheit) Precipitation Temperature 

Average Average 1 

Precipitation 
(Inches) 

I I 
1 Maximum1 Minimum 1 Average 1 Maximum 1 Minimum Average 1 >=O.Ol” 1 >=O.S’ >=90F >=70F <=32F 

January I 1.8 I 
1 1 

0.01 I 4.1 I 57 I 1s I 46 1 12 I 4 I * I 4 I 11 
* 1 March B 1 8 2.4 1 0.01 1 3.8 1 67 I I 47 I I 54 

I 10 I 3 1 14 5 
1s February 

I 
3.7 61 Ifi 38 49 9 2 

1 

April 2.0 0.01 ;13 i 
‘- _ 
50 62 9 2 * 21 1 

May 3.3 0.01 3.5 81 59 70 9 2 4 29 9 

June 3.3 0.01 5.3 86 67 77 10 3 9 30 * 

July 5.0 0.01 8.5 88 71 80 13 5 12 31 * 

August 8.0 0.01 6.1 88 70 79 11 3 11 31 * 

September 6.9 0.01 12.2 82 65 73 12 5 2 30 * 

October 5.4 0.01 3.0 75 51 63 5 2 * 24 * 

November 3.8 0.01 3.4 67 43 55 8 2 * 13 5 
December 1.2 0.01 3.1 59 37 48 8 2 * 5 10 
Annual 55.0 0.1 59.8 74 52 63 115 36 39 238 43 

Notes: 
* = Mean no. of days less than 0.5 days 
The maximum and minimum precipitation is the highest maximum or minimum precipitation for that month, from 1996 to 2002. 

Source: The Fleet Numerical Meteorology and Oceanography Detachment Asheville is a Department of Navy (DON) office within the Department of Defense (DOD) 
handling Navy, Marine Corps and other DOD agency climatological requirements. Contact: Brian Wallace, Technical Advisor, Ph. 828-271-4232 
Measurements obtained at New River, NC from January 1996 through March 2002. 

All totals and averages for data from January 1996 through March 2002 were calculated separately by Baker and 
therefore cannot be combined with data in 1955 - 1995 table GCSNEWRI.doc> 



TABLE 2-4 

HYDRAULIC PROPERTY ESTIMATES OF THE CASTLE HAYNE AQUIFER AND CONFINING UNIT 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 

Hydraulic Properties 

Aquifer transmissivity 
(cubic foot per day per square foot 
times foot of aquifer thickness) 

Aquifer hydraulic conductivity 
(foot per day) 
Aquifer storage coefficient 
(dimensionless) 
Confining-unit vertical hydraulic 
conductivity 
(foot per day) 

USGS USGS NC DENR RASA 
Phase I Study”’ Aquifer Test(*) ESE, Inc. (3) Aquifer Testc4’ Estimate’“’ 

4,300 to 24,500 1,140 to 1,325 820 to 1,740 average 900 10,140 to 26,000 
average 9,500 1,280 

14 to 82 20 to 60 -- 1F3to91 45 to 80 
average 35 average 54 average 65 

-* 2.0x10”lto2.2x10-4 5.0x10~401.0x10” 1.9 x lo” -- 
average 8 .O x 1 0.4 

__ 3.0 x 1o-2 to 4.1 x 10-l 1.4 x IO” to 5.1 x 1o-2 -w -- 
average 3.5 x lo5 

Notes: 

(t) 
(2) 

Analysis of specific capacity data from Harned and others (1989). 

(3) 
Aquifer test at well HP-708. 

(4) 
Aquifer test at Hadnot Point well HP-462 from Environmental Sciences and Engineering, Inc. (1988). 
Unpublished aquifer test data at well X24s2x, from NC DENR well records (1985). 

(5) Transmissivities based on range of aquifer thickness and average hydraulic conductivity from Winner and Coble (1989). ~_~_- ~~~ ~_~~- ~~~-~_~ -~ 
Source: Cardinell, et al., 1993. 



TABLE 2-5 

LAND UTILIZATION: DEVELOPED AREAS LAND USE”’ 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 

Training Supply/ Family 
Geographic Area 

Troop 
Oper. (Instruc.) Maint. Storage Medical Admin. Housing Housing CM CO Retreat. Utility Total 

Hadnot Point 31 15 154 157 10 122 22 196 115 36 182 40 
(2.9) (1.4) 

1,080 
(14.3) (14.4) (0.9) (11.3) (2.0) (18.1) (10.7) (3.3) 

Paradise Point 
(16.9) (3.7) (100) 

1 3 1 343 19 31 610 2 
(0) (0.4) (0) 

1,010 
(34) (1.9) (3.1) 

Berkeley Manor/ 
(60.4) (0.2) (100) 

406 41 1 57 2 
Watkins Village 

507 
(80) 

Midway Park 
(8.1) (0.2) (11.2) (O&5) (100) 

1 2 2 248 8 3 4 1 269 
(0.4) (0.7) (0.7) (92.2) (3.0) (1.1) 

Tarawa Terrace I 
(1.5) (0.4) (100) 

3 1 428 55 11 47 8 553 
and II (0.5) (0.3) (77.4) 
Knox Trailer 

(9.9) (2.0) (8.5) (1.4) (100) 
57 57 

(100) French Creek 8 1 (100) 74 266 3 
7 122 22 6 74 583 

(!>4j (0.2) '12 71 (45.6) (0.5j (i.2) (20.9) (3.8) (1.0) 
Courthouse Bay 

(12.7) (100) 
73 28 14 12 12 43 15 4 43 11 255 

(28.6) (10.9) (5.5) (4.7) (4.7) (16.9) (5.9) (1.6) 
Onslow Beach 

(16.9) 
6 

(4.3) (100) 
1 3 2 1 2 2 12 25 8 62 

(9.8) (1.6) (4.8) (3.2) (1.6) (3.2) (3.2) (19.3) (40.3) 
Rifle Range 

(13,O) (100) 
1 1 7 1 5 7 30 5 I 9 13 80 

(1.3) (1.3) (8.8) (1.3) (6.3) (8.8) 
Geiger Ccp 4 15~-~~~19-~-~-~~--5~~~ -23 

(37.5) (6.3) (1.3) (11.3) (16.3) (100) 
3-r-T2------ 16 6 216 

(1.9) (6.9) (8.8) (23.1) (10.6) (25.0) (12.5) (1.0) (7.4) (2.8) 
Montford Point 

(100) 
6 48 2 4 2 9 82 20 1 49 10 233 

(2.6) (20.5) (0.9) (1.7) (0.9) (3.9) (35.2) (8.6) (0.4) (21.0) (4.3) (100) 
Base-Wide Misc. 1 87 3 19 18 128 

(0.8) (68.0) (2.3) (14.8) (14.1) (100) 
TOTAL 57 155 287 590 17 186 1,523 548 370 65 1,116 119 5,033 

(1.1) (3.1) (5.7) (11.7) (0.38) (3.7) (30.2) (10.8) (7.4) (1.3) (22.2) (2.4) (100) 

Note: 

(I) Upper number is acres, lower number is overall percent. 



TABLE 2-6 
I 

PROTECTED SPECIES 
MCB, CAMP LEJEUNE, NORTH 

PHASE II CONFriiMATORY SAMPLING REPORT, 

1 ) Protected 1 

Animals: 

Species ( Classification 

I 
American alligator (Alligator mississippienis) 
Bachmans sparrow (Aimo&ilia aestivalis) 

SC 
FCan, SC 

Green (Atlantic) turtle (Chelonia m. mvdas) 
Loggerhead turtle (Caretta caret@ 
Peregrine falcon (F? peretius) 

Eastern Diamondback Rattlesnake (Crotalus 

Black Bear (m americanus) 
Plants: 
Rough- leaf loosestrife (Lvsimachia asperulifo1.b) 
Seabeach Amaranth (Amaranthus pumilus) 
Chapman’s Sedge (w chapmanii) 
Hirst’s Witchgrass (Dichauthelium sp.) 
Pondspice (Litsea aestivalis) 

Loose WatermiRfoil (Mvriophvllum laxum) 
Boykin’s Lobelia (Lobelia bovkinii) I 1 FCan 

( FCan,T(s) 
Awned Meadowbeauty (Rhexia aristosa) 
Carolina Goldenrod (Solidago pulchra) 
Carolina Asphodel (Tofieldia dabra) 
Venus Flytrap (Dionaea muscipula) 
Flaxleaf Gerardia (A~alinis linifolia) 
Pinebarrens Goober Grass (Amphicarpum purshjj) 
Longleaf Three-awn (Aristida palustris) 
Pinebarrens Sandreed (Calamovilfa brevipilis) 
Warty Sedge (Carex verrucosa) 
Smooth Sawgrass (Cladium mariscoides) 
Leconte’s Flatsedge (Cvperus lecontei) 
Erectleaf Witchgrass (Dichanthelium erectifolium) 
Horsetail Spikerush (Ebocharis eauisetoides) 
Sand Spikerush (Eleocharis montevidensis) 
Flaxleaf Seedbox (Ludwipia linifolia) 
Torrey’s Muhley (Muhlenbemia torrevana) 
Southeastern Panic Grass (Panicum’tenerum) 
Spoonflower (Peltandra safzittifolia) 
Shadow-witch (Ponthieva racemosa) 
West Indies Meadowbeauty (Rhexia cubensis) 

I ) F&n 
( SR 

1 SR 
SR 

E(s) 
SR 
SR 

I 1 SR 
SR 1 
SR 
SR 

1 SR 
/ E(s) 

SR 
SR 

I 
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TABLE 2-6 (Continued) 

PROTECTED SPECIES 
MCB. CAMP LEJEUNE. NORTH CAROLdA 

PHASE II COIiFIRMATORY SAkPLING REPORT, 1 ’ 

Legend: 

E(f) = Federal Endangered 
T(f) = Federal Threatened 
Fcan = Candidate for Federal Listing 
E(s) = State Endangered 
T(s) = State Threatened 
SC = State Special Concern 
SR = StateRare 

Source: LeBlond, 1994 



3.0 INVESTIGATION PROCEDURES I 

The field program for the Phase II CSI was initiated to further evaluate the potential impact SWMU- 
related operations have had on soil and groundwater at 47 SWMUs hrou&out MCB, Camp Lejeune. 
The CST was completed in two phases. Phase I consisted of a soil nvestigation in the vicinity of 62 
SWMUs. r Phase II consisted of additional soil sampling and a groundwater investigation at 42 
SWMUs that warranted additional work at the conclusion of Phase f. Additionally, six new SWMUs 
were included in the Phase LI CSI thus increasing the number of S 

F 
s to 47. The locations of these 

SWMUs are illustrated on Figures l-2 through l-4. Table 3-l provides a summary of the sampling 
and analytical program. The following sections describe the metho s used to collect and analyze the 
samples. h 

3.1 Proiect Obiectives 
I 

The objectives of the Phase II CSI were as follows: I 

0 Further evaluate potential impacts to sail at the SWMUs tha required additional investigation 
at the completion of Phase I CSI; 

0 Determine if groundwater has been impacted as a result ~of a spill(s)/release(s) from the 
SWMUs and/or SWMU-related activities; and 

I 
l Determine the approximate location of the old landfill at S 46 - Montford Point Dump 

Site. 

3.2 Soil Sample Collection I 

Surface and subsutiace soil samples were collected at many of the S s to determine if soil in the 
vicinity of the SWMU has been impacted during SWMU-related op s. 
from borings advanced by a direct-push soil sampler (i.e., Geopro 

q 

Samples were collected 
e) attached to a drill rig, or by a 

hand unit supplied and operated by Parrott Wolff, Inc. of Hillsbor 

i 

, North Carolina. The hand unit 
was used in instances where access to the borings was not obtainabl by the truck-mounted unit. Prior 
to sampling, utility clearance was completed at all locations by Locating Contractors, Inc. of 
Jacksonville, North Carolina. In cases where utilities were discovered in close proximity to proposed 
sample locations, the sample point was moved to a different 1ocati)on. No utilities were disrupted 
during this investigation. 

Baker personnel supervised approximately 157 soil borings adv ‘riced to the water table at the 
47 SWMUs. One boring from each SWMU was typically advance t for soil classification purposes 
and to identify sample depths for all borings advanced at the SWMU. The selected boring was 
continuously sampled and logged by the site geologist. Additional borings advanced at any SWMU 
were used for sample collection purposes. However, the site geologis 

‘r, 
may have decided to collect soil 

samples to confirm the elevation of specific geologic units througho t the SWMU. Selection of the 
soil boring locations were based on previous investigation results (Phase I CSI) and observations made 
during the site visit conducted by Baker in March 2002. The se ected sampling locations were 
documented in the Final Project Plans (E?aker, 2002). I 

The surface and subsurface soil samples were collected from each bo - 
,” 

g using a direct push sampler. 
A 4-foot long geoprobe sampler was continuously driven from gro d surface to the water table by a 
hydraulic drive assembly or by a hand-held drive hammer. esired depth was obtained, the 
sampler was pulled from the hole. The sampler was dissembied handed to the geologist for 
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logging, photoionization detector (PID) measurements and soil samples were collected as necessary. 
The sampler was decontaminated following procedures outlined in l-ection 3.8 and reassembled prior 
to use. 

s 

The soil was removed from the split-spoon sampler using a stain less steel spoon or spatula. 

1 
The 

portion of the sample selected for volatile org.anic analysis (VOA was collected using an Encore 
sampler to minimize loss of volatile organic the sample. The samples were 
placed into appropriate, laboratory-supplied sample containers a stored on ice in a cooler at a 
minimum temperature of 4” Celsius (C) until shipped to the To minimize the potential for 
cross-contamination, new stainless steel spoons and/or spatulas we to handle each soil sample 
as it was removed from the acetate liner and placed into 

Subsequent to sampling, borings not converted to temporary monit ring wells were backfilled with 
sodium bentonite. p The surface was plugged with asphalt or mater-i ,I similar to the existing surface. 

Up to two soil samples from each boring were collected and submitt 
k 
d to the laboratory for chemical 

analyses. The samples were selected based on sample depth, lithologic location, and field 
observations (e.g., elevated PLD readings, discol.omtion, etc.). In general, samples from the 0 to 1 -foot 
interval (surface soil) and samples from the soil/groundwater interface were selected for chemical 
analyses. I 

All soil samples retained for analysis were prelpared and handled According to USEPA Region IV 
Standard Operating Procedures (SOPS) as outlined in the Fina Project Plans (Baker, 2002). 
Chain-of-Custody documentation, which included information such i s sample numbers, date, time of 
sampling, and sampling party accompanied the samples to the laboratory and is provided in 
Appendix C. r Samples were shipped via Carolina Couriers to CompuChem Laboratories in Gary, 
North Carolina, for analysis. 

I 

3.3 Temporaw Monitoring Well Installat& I 

Temporary monitoring wells were installed in 124 of the borings to sbmple the shallow water-bearing 
zone. The wells were constructed as follows: ~ 

After soil sampling as described in Section 3.2, the borehole was reamed to approximately 7 to 13 feet 
below the groundwater table using 3-l/4-inch IDI hollow-stem augers. Ten to fifteen feet of l-inch ID 
Schedule 80,O.O lo-slot, polyvinyl chloride (PVC) screen with a bottom cap was set at the bottom of 
the borehole. The screen was connected to threaided, flush-jointed, PVC riser. A PVC riser slip-cap 
was placed at the top of the casing. The annular space around the 11 screen was backfilled with a 

$ well graded, fine to medium sand. The sand was extended to approx’ ately 2 feet above the top of de 
screened interval. 

A sodium bentonite seal was placed above the sand pack and extende to just below ground surface to 
prevent surface and near subsurface water from intiltratmg into the s ! reened groundwater monitoring 
zone. The bentonite was hydrated with potable water, as necessary. 

Upon completion of the sand pack, the depth intervals of all backfill materials were measured with a 
weighted measuring tape to the nearest 0.1 -foot. ? Well construction 

d, 
tails were recorded in the field 

logbooks and on Test Boring and Well Construction Records (Appepdix A). 
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3.4 Groundwater Sampling 

Groundwater samples were collected from the temporary monitori ’ 
2002. Prior to purging/sampling, static water Ievels were measu I 
sampled using a peristaltic pump (with new tubing for each locati 
procedures, as follows: 

d 

lg wells between April 2 and IO, 
ed in the wells. The wells were 
in) and low-flow purge/sampling 

0 

l 

l 

l 

l 

3.5 

The pump intake (new, l/4-inch inside diameter 
approximately 2 to 3 feet below the top of the well 
whichever is greater. 

polyethylene tubing) was set 
n or the top of the water level, 

. 

The sampling rate was set to create a sustainable flow 
without causing a significant drop in water level in the 

Water quality parameters (WQPs) including pH, specific conductance, temperature, turbidity, 
and dissolved oxygen were measured for each well volu 

$ 
e purged. WQPs for all wells 

sampled are presented in Appendix D. 

Purging was considered complete when. a minimum of thre well volumes were removed and 
9 three successive WQP readings stabiliz,ed within 10 percen (0.1 Standard Units for pH), or 

there was no further discernable upward or downward trenb (see Appendix D), 

Upon WQP stabilization, groundwater samples were collectb from the end of the tubing and 
placed into appropriate laboratory-prepared sample containers with appropriate preservatives. 
If VOCs were being analyzed at the temporary well, th were collected prior to other 

parameters. f The sample containers were stored on ice in a , ooler at approximately 4°C (or 
less) until shipped to the laboratory for analysis. I 

Surface Water SampIing 

Three surface water samples were collected on April 9,2002 from the unnamed tributary at SWMLJ 
362. The samples were collected near mid-stream by dipping the uppreserved, laboratory-supplied 
sample containers directly into the water. Containers with preservatfve were filled by pouriug water 
from an unpreserved container into the preserved ones. Care was taken to ensure that the containers 
did not contact and/or stir up the sediments, while still being relatijely close to the sediment-water 
interface. 

Samples at the furthest downstream station were collected first. Sub&quent samples were collected at 
the next upstream station(s). Unpreserved sample containers were rig ,ed with the sample water prior 
to sample collection. In addition, the sampling container used to tram ‘er the water into sample bottles 
containing preservatives were rinsed once with sample water. The sari >le containers were temporarily 
stored on ice m,a cooler at approximately at a rn.uumum of 4°C until shipped to the laboratory. 

3.6 Sediment Samphp; 

Three sediment samples were collected on April 9,2002 from the urn 
Samples at the furthest downstream station were collected firs. Subsc 
the next upstream station(s). In general, the samples were collected 
sediment using a decontaminated, stainless steel spoon The sediment 
corresponding surface water samples had been collected. 
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As with all samples, sediment collected for VOA was collected usiu 
loss of VOCs in the sample. Sediment collected for all other anal ’ 

7 pan, thoroughly homogenized, and placed into the appropriate samp 
these samples were stored on ice in a cooler at approximately 4 
laboratory for analysis. 

3.7 Field Qualitv Assurance/Quality Corm 

.g EnCoreTM samplers to minimize 
ses was placed into an aluminum 
le containers. As with all samples, 
‘C (or less) until shipped to the 

Field QA/QC samples included 9 equipment rinsate blanks, 4 fiekl blanks, 14 trip blanks, 46 field 
duplicates, and 23 matrix spike/matrix spike duplicate (MWMSD samples). The analytical results for 
QAI’AC samples are presented in Appendix E. 

Common laboratory contaminants (i.e., acetone, 2-butanone, chlo 
1 
oform, methylene chloride, and 

phthalate esters) were considered as positive results only when observed concentrations exceeded ten 
times the maximum concentration detected in any blank. If the con 

% 

entration of a common laboratory 
contaminant was less than ten tunes the maximum blank concentrat’ n, then it was concluded that the 
chemical was not detected in that particular sample (USEPA, 1989aj. Organic constituents contained 
in blanks that were not considered common laboratory contaminants were considered as positive 
results only when observed concentrations exceeded five times the maximum concentration detected in 
any blank (USEPA, 1989b). I 

Equipment r&ate blanks were collected by rumring laboratory-supphed deionized water over/through 
the decontaminated sampling equipment and placing it into the appropriate sample containers for 
laboratory analyses. The results were used to verify that the used for sampling had been 
properly decontaminated and did not contribute to contamination f the samples. There were no 
compounds detected within any of the equipment rinsate for analysis. 

One field blank was collected from each source water used in ‘d 
(sampling and drilling). Field blanks were collelcted as part of the fi 
fi-om the temporary holding container directly into sample bottles. 4 

l( 
a 

FB04 were collected from the laboratory supplied deionized water, 4’ 
the DFWO area, and potable water fi-om the Hadnot point area, respec 
used for equipment &sates, the distilled water was used for deco&& 
and the two sources of potable water were used. for decontaminatio b 
sampling rods) during this field investigation. The results were useh 
decontamination had not contributed to contamination of the sample: 

Trip blanks were prepared by the laboratory and were included in ea 
volatile organics analysis. The results were used to verify that the 
procedures used throughout the sampling program did not contribute 
There were no compounds detected within any of the tripblanks su 

Field duplicate samples consisted of one unique sample, split ir 
independently. Duplicate soil samples analyzed for parameters other 
and split. Samples for VOC analyses were not mixed, but repress 
collected from the length of the core using Encore samplers. Duplic: 
simultaneously. The duplicate sampIes were analyzed to verify the 
results and degree of variability of reported concentrations. Duplic 
frequency of 10 percent. The analytical results for duplicate sample 
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.econtamination of equipment 
3 program by pouring the water 
mples FBO 1, FB02, FB03, and 
;tilled water, potable water from 
.tively. The deionized water was 
tiation of sampling equipment, 
equipment (Le., geoprobe rig, 
to verify that the water used in 
3. 

n cooler containing samples for 
ample containers and handling 
0 contamination of the samples. 
mitted for analysis. 

:o two aliquots, and analyzed 
than VOCs were homogenized, 
tative portions of the soil were 
e water samples were collected 
producibility of the laboratory 
rte samples were collected at a 
are presented in Appendix F. 



MS’MSD samples were collected in the field to address aliqudt reproducibility and to provide 
information on matrix reproducibility otherwise unobtainabl from samples reported below 
analytically reproducible and statistically valid levels. number of samples at each 
SWMU, MS&&D samples were prepared at a. frequency of 5 for each group of samples of a 
similar matrix. 

3.8 Decontamination ( 

Reusable sampling equipment (i.e., stainless steel spatulas, stainless steel spoons, etc.) was 
decontaminated, as follows: 

l Equipment was washed thoroughly with non-phosphate aboratory detergent and potable 
if water using a brush to remove any particulate matter or su ace film. 

. Equipment was rinsed thoroughly with tap water. I 

. Equipment was rinsed a second time with distilled water. 

l The equipment was then rinsed with propanol and allowe 4 to air dry. 

Drilling equipment and materials were decontaminated by 
matter off equipment and using a high-pressure steam cleaner. 

or brushing gross particulate 

3.9 Temporary Monitoring We11 Abandonment 

Subsequent to completion of the groundwater sampling activities, the temporary monitoring wells 
were abandoned using the following procedures; as outlined in the F$nal Project Plans (Baker, 2002): 

. To the extent feasible, the well casing and screen materials were removed. 

. The borehole was backfilled with bentonite and hydrated with potable water. 

l The surface was completed with like m,aterial (e.g., grass, dirt, asphalt). 

l Waste materials (e.g., well casing/screen) were disposed in ,an on-site trash dumpster. 

3.10 Investigation Derived Waste Manage- 
) 
I 

Soil was field-screened using a PID. Soil containing no PID reading ’ above background or evidence 
of gross contamination was mixed with bentonite and placed bat 

e 
into the respective borehole. 

Excess soil was spread on the ground surface at tlhe boring/well head,, as appropriate. Soil containing 
elevated PLD readings or evidence of gross contamination 
Transportation (DOT) approved 55-gallon 
(IDW) were temporarily staged at Lot 203, Piney Green 
Marketing Office (DRMO) at Camp Geiger until 
composite sample was collected from the drums 
analyzed for toxicity characteristic 
TCLP Pesticides and RCRA 
reactive cyanide and sulfide. 
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Monitoring well purge water and decontamination fluids from all m inside 

” 

SWMUs were temporarily 
containerized in DOT-approved 55galon drums and transferred to a temporary holding tank located 
at the groundwater treatment plant near Lot 203. All momtoring well purge water and 
decontamination fluids from the Marine Corps Air Station (MCAS) SWMUs were containerized in 
DOT-approved 55-gallon drums and were temporarily staged at the former DRMO at Camp Geiger. 
All fluids will be temporarily containerized until proper disposa 

b 
arrangements are made. Two 

composite samples were collected from the monitoring well purge water and decontamination fluids as 
follows: 1) drums staged at the former DRMO and 2) tempo 
groundwater treatment plant near Lot 203. 

4 ry holding tank located at the 
These composite samples were analyzed for RCRA 

Hazardous Waste Characteristics including ignitability, corrosivity, Iand reactive cyanide and sulfide, - - 
and analyzed for Total Suspended Solids, Total Dissolved Solids ani target analyte list (TAL) Metals. 

General trash, personal protective equipment, and used PVC well cz 
site trash dumpster. 

;ings were disposed of in an on- 

3.11 Laboratorv Analvtical Program 

Table 3-l presents a summary of the sampling and analytical pro{ 
reports are presented in Appendix G. The samples were analyzed. 
analytical suites: 

am. The laboratory analytical 
)r one or more of the following 

. Target Compound List (TCL) VOCs 

. TCL SVOCs 

. TCL Pesticides 
l RCRA Metals 
. Total Organic Carbon (TOC) 
. TCLP VOCs (IDW characterization) 
. TCLP SVOCs (IDW characterization) 
l TCLP Metals (IDW characterization) 
. TCLP Pesticides (IDW characterization) 
l Total Suspended Solids (IDW characterization) 
. Total Dissolved Solids (IDW characterization) 
l TAL Metals (IDW characterization) 
l RCRA Hazardous Waste Characteristics - ignitability, corr 

sulfide (IDW characterization) 
sivity, and reactive cyanide and 

The analytical parameters for each SWMU were selected based on hisw/current SWMU operations, 
findings of the Phase I CSI, and/or requirements for IDW characterization. 

SampIes collected for chemical analyses were stored on ice in a c 
” 
oler(s) and were delivered by 

laboratory courier to CompuChem, Inc. in Cat-y, North Carolina. Chain-of-custody forms were 
completed and enclosed in the shipping package. Chain-of-custody s s were attached to the package 
prior to shipping. + Chain-of-custody and sample .tracking forms are included in Appendix C. 

3.12 Site Survey 

The proposed sampling locations were initially surveyed and stake prior to sampling/drilling by 
Baker using a Trimble Pro XR Global Positioning System Following completion of the 
sampling, locations that were adjusted in the field due to of utilities were resurveyed 
using the GPS. In addition, the temporary monito~ring wells were res by Lanier Surveying of 
Jacksonville, North Carolina for horizontal position within State Plane Coordinate 



System (NAD 83 coordinates). Furthermore, the wells were su&eyed for topographic elevation 
relative to MSL. The vertical accuracy of the survey was within 0.0 feet and the horizontal accuracy 
was within 0.1 feet. I 

3.13 Geophvsical Survey 

A geophysical survey was conducted at SWMU 46 - Montford P 
P 

int Dump Site in an attempt to 
identify the location of a historical landfill. The survey was 
of Charlottesville, Virginia between April 2 and 3,2002. 

conduc ,ed.by NAEVA Geophysics, Inc. 
Baker sup ~ rvlsed the survey which included 

a magnetic survey, conductivity survey, and ground penetrating ra 4 
survey methods and results are detailed in Section 4.3. 

(GPR) survey. The geophysical 
NAEVA’s fihal figures and report presenting 

the geophysical results can be found in Appendix H. 

3.14 Data Validation I 

Data validation was performed by VALIDATA Chemical 
Laboratory analytical results were evaluated to assess the 
Level M-Z (organics) and IM-1 (inorganics) technical 
samples, included a review/evaluation of all 

‘*ces, Inc. of Duluth, Georgia. 
equacy and usability of the data 
h were performed for all of the 

Level M-3 (organics) and 
IM-2 (inorganics) technical reviews, which were perfoied for a{ 
samples, included a review/evaluation of the laboratory reportin 
printouts, run logs, and supporting data provided by the laboratoti 
summary of these efforts are provided in the technical review report 

The data were technically reviewed based on the specifications set fc 

0 USEPA Contract Laboratory Program National FUI 

Data Review, 1994 

. USEPA Contract Laboratory Program National Fun 
Data Review, 1994 

-oximately 10 percent df the 
forms, raw data, instrument 

A detailed description and 
Brovidtid in Appendix I. 

1 in the following documents: 

.ional Guidelines for organic 

onal Guidelines for Inorganic 
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ea and Collection RCRA Metals 
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TABLE 3-1 
(Continued) 

SUMMARY OF THE PHASE II ANALYTICAL PR 
MCB CAMP LEJEUNE, NORTH CAROLm 

SWMU CONFIRMATORY SAMPLING INVESTIGATIC 

14 Above Ground Storage Tank 

Revised: April 2005 

)GRAM 
i 
V, CT0 - 0143 

I 

ter SVOAs - 8270 
RCRA Metals 

;er SVOAs - 8270 
RCRA Metals 

:er SVOAs - 8270 

I 
RCRA Metals 

Soil ’ 

Soil/Wader 

Soil/Water 

SoilfWatIIr 

SoillWaty 

SoiYWat ’ r 
P 

SVOAs - 8270 
RCRA Metals 
SVOAs - 8270 

SVOAs - 8270- 
RCRA Metals 

VOAs - X240/8020 
SVOAs - 8270 
RCRA Metals 
RCRA Metals 

RCRA Metals 

SoilIWathr 
] G649 Wash Rack I I ( I 

RCRA Metals- 

308 

311 

SWMU 308 
GP109 Oil/Water Separator 
sWMu311 
S 1619 Oil/Water Separator RCRA Metals 

312 SWMU 312 13 
Oil Water Separator 

SoilJWat+ 
VOAs - 8020 

S-1735 (S-1698) SVOAs - 8270 
RCRA Metals 

313 sWMu313 13 SoiYWat r RCRA Metals 
S1753 Oil/Water Separator 1 

314 SWMU 314 9 SoiUWat 
er 

SVOAs - 8270 
SM 187 Oil/Water Separator RCRA Metals 

6 (2003) Soil/Water SVOAs - 8270 

- RCRA Metals 
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(Continued) 
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SUMMARY OF THE PHASE II ANALYTICAL PRbGRAM 
MCB CAMP LEJEUNE, :NORTH CAROLINk 

SWMU CONFIRMATORY SAMPLING INVESTIGATIOk, CT0 - 0143 

318 
TT2453 Release 
SWMU 318 
AS5 15 Oil/Water Separator 

319 

336 

SWMU 319 
Camp Geiger Wastewater Treatment 
Plant 
SWh4U 336 
AS4 106 Paint Stripper 

339 swMu 339 
AS4146 Sand Blasting Area 

359 SWMU 359 
Lot 20 1 Battery Dump 

360 SWh4U 360 
Building 18 17 UST 

361 SWMU361 
UST Site 333-C 

-I 
Number 1 I 

- I 

11 SoilJWa a 
f 

2 Soil ~ 

- 
6 SoiIlWatyx 

12 (2003) SoillWatpr 

10 SoillWatjx 

- ---I-+ 4 SoilfWat+r 

- 

t 

12 SoilJWaty 
, 

18 SoillWatjr 

14 (2003) 1 Soil/Watdr 

Analyses and 
Methodcb) 

SVOAs - 8270 
RCRA Metals 

SVOAs - 8270 
RCRA Metals 
RCRA Metals 

VOAs - 8020 
SVOAs _ 8270 
RCRA Metals 
SVOAs - 8270 
RCRA Metals 

VOAs - 8020 
SVOAs - 8270 
RCRA Metals 

VOAs - 8240 
RCRA Metals 
VOAs - 8240 
SVOAs - 8270 

VOAs - 8240 
SVOAs - 8270 

Pesticides - 8080 
RCRA Metals 
VOAs - 8240 - 
SVOAs - 8270 

Pesticides - 8080 
RCRA Metals 
VOAs - 8240 

SVOAs - 8270 
Pesticides - 8080 

RCRA Metals 

Pesticides - 8080 
RCRA Metals 



SWMJJ 
Number@) 

362 

363 

TABLE 3-1 
(Continued) 

SUMMARY OF THE PHASE II ANALYTICAL PR 
MCB CAMP LEJEUNE, NORTH CAROLI 

SWMU CONFIRMATORY SAMPLING INVESTIGATIC 

SWMU Name 
SWMU 362 
Dog 11 Area 

SWMU 363 
M-2 1 Arresting Gear 

Notes: 

@) SWMU = solid waste management unit 
@) VOA= volatile organic analysis 
SVOA = semivolatile organic analysis 
PCBs = polychlorinated biphenyls 
RCRA = Resource Conservation and Recovery Act 

-- 

Number 
Df Samples 

11 

4 (2003) 

6 

Media T 
Soi 

Sedima 
Surface w 

SoiVWai 

Soil/Wa 
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,GRAM 
i 
‘I, CT0 - 0143 

sted 

er 

I 

- 
r 

- I 

Analyses and 
Methodcb’ 

VOAs - 8240 
SVOAs - 8270 

Pesticides - 8080 
RCRA Metals 

Pesticides - 8080 

VOAs - 8240 
SVOAs - 8270 

Pesticides - 8080 
RCRA Metals 



4.0 SW-SPECIFIC INFORMATION AND lNVESTI(GATION RESULTS 

This section discusses the SWh4U-specific information with respect to the Phase II CSI. Each SWMU 
(or SWMU grouping) is presented in one of the following subsectibns. The SWhKJ description and 
history, confirmatory investigation activities, investigation finding 

i 
and conclusions are discussed for 

each SWMU. Due to the large number of individual SWMUs (47 covered under this investigation, 
the figures and tables associated with each S WMU or grouping L e presented directly behind the 
SWMU text for clarity purposes. This provides the reader with a c mplete package of information for 
each SWMU or grouping. The following paragraphs discuss the criteriaused to evaluate the 
data. 

Surface and Subsurface Soil 

Contaminant concentrations detected in surface and subsurface soil samples collected at the SWMUs 
were compared to established, contaminant-specific Federal and st 

4 

te criteria and standards. These 
criteria and standards included the United States Environmental Pr tection Agency (USEPA) Region 
IX Residential/Industrial Preliminary Remediation Goals (PRGs) and the North Carolina Department 
of Environment and Natural Resources (NC DENR) soil to groundwater screening criteria. As a 
secondary comparison criteria, metals detected at concentrations ekceeding the USEPA Region IX 
Residential/Industrial PRGs and/or NC DENR soil to groundwater sd,reening criteria were compared to 
Area of Concern (AOC) and Base background concentrations (Baker, 200 1). 

USEPA Region IX ResidentialAudustrial PRGs are risk-based screening criteria developed to be 
protective of human health. Toxicity factors were combined with standard residential or industrial 
exposure scenarios to calculate the 
levels of risk. The PRGs can be 
investigation, and/or provide an initial cleanup goal if 
PRG would not automatically designate a SWMU 
exceeding a PRG suggests that further evaluation 
contaminants is appropriate. 

NC DENR soil to groundwater criteria are soil screening levels ( SLs) developed to address the 
potential for contaminants to leach from the soil into the groundwat 1 . 

J 

The SSLs primarily are based 
on protection of the current 2L or Interim 2L groundwater standards. Default SSLs were initially used 
as the primary screening criteria. These SSLs were established b NC DENR using default input 
parameters (e.g., Kd, Koc, TOC, Henry’s Law Constant, etc.) and /he fate and transport model for 
calculation of soil target concentrations presented in “Guidel’ es for Determining Soil and 

“F 
Groundwater Clean-Up Levels at RCRA Hazardous Waste Sites” (N DENR, 2000). If contaminant 
concentrations (for organics only) exceed the default SSLs, then sfte-specific soil to groundwater 
criteria were calculated by Baker using the transport model (NC DE 

T 

2000) and averaged, SWMU- 
specific total organic carbon (TOC) concentrations. The SWMU-sp ific TOC concentrations were 
substituted for the default concentrations. The remaining input p eters used in the model were 
default factors used by NC DENR. 
of the contaminants detected in the samples [e.g.,, 
result, site-specific criteria were also calculated 
Interim 2L standards. If site-specific criteria detected in soils at a 
particular SWMU, the comparison tables were footnoted indicating TOC concentration used in the 
calculation. Samples from each 
Phase II CSIs. The TOC analytical results 
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AOC and Base background concentrations were compiled to eval’ ate concentrations of naturally 
occurring metals in surface and subsurface soils. The background i E vestigations were conducted in 
June and July 2000 and are summarized in the reports titled “Area of oncern Background Study” and 
“Base Background Study”, which were submitted to LANTDIV on A 

k 
ril25,2001 (Baker, 2001). The 

comparison of SWMU data to the background mean concentration p us two standard deviations only 
occurred if the particular metal(s) exceeded the IJSEPA Region IX residential/industrial PRGs and/or 
NC DENR soil to groundwater screening criteria. Therefore, the dackground concentrations were 
considered “secondary” comparison criteria. 

Groundwater 

Contaminant concentrations detected in groundwater samples collecte at the SWMUs were compared 
to the North Carolina 2L standards. In general, these standards 4 e consistent with the USEPA 
Maximum Contaminant Levels (MCLs) used for potable drinking wat 

f 
r supplies. If a 2L standard was 

not established for a particular contaminant, the Interim 2L standard, MCL, secondary MCL, or 
Region III tap water standard (in that hierarchy) was used as the p’ imary screening criteria. As a 
secondary comparison criteria, metals detected at concentrations ex 

1 
eeding the North Carolina 2L 

standards (or other primary screening criteria) were compared to Base background concentrations 
(Baker, 2002). 

The Base background concentrations were compiled to evaluate cone k ntrations of naturally occurring 
metals in groundwater. The background groundwater investigation w 

4 
conducted in coincidence with 

this Phase II CSI and is summarized in the report titled “Draft Base B yckground Groundwater Study” 
(Baker, 2002). The comparison of SWMU data to the backgroundj mean concentration plus two 
standard deviations only occurred if the particular metal(s) exceeded the North Carolina 2L standards 
(or other primary screening criteria). Therefore, the background cw were considered 
“secondary” comparison criteria. 

Surface Water and Sediment I 

Surface water and sediment samples were onIy collected at SWMU 3 6/2. Contaminant concentrations 
detected in surface water samples were compared to the USEPA Regid In 
Values (Chronic Screening Values). 

Contaminant concentrations detected in sediment samples were corn 
Screening Criteria where applicable. Many contaminants detected in 
have screening criteria established. As a result, referenced literan 
determine if toxicological benchmarks have been established for the 

L IV Surface Water Screening 

ared to Region IV Sediment 
:he sediment samples did not 
‘e sources were reviewed to 
re contaminants. A detailed 

discussion of the surface water and sediment screekng criteria is presented in the text for SWMU 362. 
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4.1 53 (Coal Storage Area) and 296 (Coal Runoff Colkection Basin); 256 (Oil/Water 
Separator 1700-l) and 257 (Oil/W:~ 

This section discusses a set of four separate SWMUs that are all ated adjacent to one another near 
the coal storage area at the Hadnot Point Industrial Area. 
and 296 will be discussed together and SWMUs 256 and 257 
purpose of determining groundwater flow, the water 
was used due to their close proximity to one another. 
groundwater samples from well SWMU256-TWO3 ” with the samples fiom SWMUs 
531296 (i.e., well SWMU256-TWO3 is serving as the third well fo)r SWMUs 53/256). 

4.1.1 SWMWs 53 and 296 - Coal Storage Area and Coal Ru 
1 

off Collection Basin 

The following sections present the SWMU descriptions and hist ries, 

t 

the investigation activities 
conducted during the Phase II CSIs, investigation findings, and co elusions. 

4.1.1.1 SWMU Descriution and History 

SWMUs 53 (Coal Storage Area) and 296 (Coal Runoff Collecti’ n Basin) are located within the 
9: central portion of the Hadnot Point Industrial Area southwest of G m Street near SWMUs 256, and 

257. SWMU 53 consists of a 300-foot by 3001bot coal for the steam plant. 
SWMU 296 is a concrete in-ground basin surrounding and is used for collection of 

surface water runoff associated with the coal storage area. Both are still in operation. A 
SWMU investigation plan is presented as Figure 1. 

I 
The Phase I CSI was conducted in September 1997. The purp/ ose of the investigation was to 
determine if the coal management facility has soils in the vicinity of 
the SWMUs. Surface and subsurface soil samples were seven soil borings advanced 
around the perimeter of the coal storage area and basin (see Figure 1). The soil 
samples were submitted to Quanterra Laboratories and RCRA metals. The 
analytical results were compared to background soil to groundwater screening 
criteria, and USEPA Region IX residential PRGs. Based on evaluation of the results, benzo(a)pyrene 
and arsenic exceeded the regulatory driven criteria and established background/secondary criteria. 
Therefore, additional investigation at SWMU 53/296 was recommended in the form of a Phase II CSI. 

While writing the Project Plans for the Phase II CSI, it was determined that these two SWMUs were 
located in an industrial setting. Therefore, the soil data collected d?ring the Phase II CSI would be 
compared to the USEPA Region IX industrial PRGs instead of the residential PRGs. In addition, it 
was determined that the COPCs identified in Phase I should be re against the industrial 
PRGs. 

4.1.1.2 Confirmatorv Investigation Activities I 

The Phase II CSI was conducted on March 2 1 and April 4,2002 in gc 
Project Plans (Baker, 2002). The purpose of the investigation w; 
impacts to soil at the SWMUs and determine if groundwater has 
release(s) from the SWMUs. The sample locations are shown on Fig 
results from the Phase I CSI. Detailed procedures used to collec 
described in Section 3.0. 
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The field investigation included the following: 

. ; Surface and subsurface soil sampling at two temporary w 11 borings and two soil borings 

. Groundwater sampling at two temponary wells 

Table 1 provides a summary of the temporary well 
measurements. A summary of the groundwater sampling field p 

and static groundwater level 
is included in Appendix D. 

The water table was measured in the wells at depths ranging from a b proximately 3.7 to 8.6 f&et below 
the ground surface. Groundwater elevations in the wells ranged approximately 19.4 to 25.9 feet 
above MSL. An interpretive groundwater contour map is as Figure 1 and shows that 
groundwater in the vicinity of the SWMU appears to flow 

4.1.1.3 Investigation Findings 

The soil and groundwater samples were submitted to‘CompuChe Laboratories and analyzed for 
SVOCs and RCRA metals. A summary of the laboratory analytical besults is included in Appendix G. 

For the purpose of this investigation, the analytical results 
combined with the analytical results collected during Phase 
summaries for positive detections from the two phases were 
criteria and are presented in Tables 2 through 5: 

identified in Phase I were 
analytical results and statistical 

to the following screening 

, 
0 AOC background criteria 
. Base background criteria 
l Default and site specific NC DENR soil to groundwater cdteria 
l USEPA Region IX industrial PRGs I 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. I 

Twenty-six SVOCs (mostly PAHs) were detected in the sample set. Benzo(a)pyrene was detected in 
surface soil samples SMwu53-TWOl-00 and SWMU53-TWO2- 0 at concentrations exceeding 
USEPA Region IX industrial PRGs. B Benzo(b)fluoranthene was also detected in surface soil sample 
SWMU53-TWO2-00 at a concentration exceeding USEPA Region IX industrial PRGs. None of the 
other SVOCs detected in the surface soil samples exceeded the screening criteria. In 
addition, none of the SVOCs detected in the subsurface soil exceeded the applicable 
screening criteria. 

Eight metals were detected in the sample set, as ffollows: arsenic, barhun, cadmium, chromium, lead, 
mercury, selenium and silver. Arsenic was detected at concentratio I s exceeding the AOC and Base 

i! background screening criteria, NC DENR soil to groundwater scree ing criteria and USEPA Region 
IX industrial PRG in one or more of the surface soil samples, but onl exceeded the Base background 
screening criteria in one of the subsurface soil samples. Mercury was detected at concentrations 
exceeding the NC DENR soil to groundwater screening criteria in 

1, 
e majority of surface samples 

collected. However, only in sample SWMU53-SB02-00 did mere 
background screening criteria and NC DENR soil to groundwater scr 

p-y exceed the AOC and Base 
. criteria. Mercury was not 

detected above the laboratory reporting limits in any of the sub 
cadmium, .lead, selenium and silver exceeded the AOC and/or Base 
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the surface and subsurface samples but, the concentrations w Ire below the NC DENR soil to 
groundwater screening criteria and the USEPA Region IX industrial PRGs. Chromium did not exceed 
the applicable screening criteria in any of the samples. 

Groundwater I 

The analytical results and statistical summary for positive detectio s were compared to the following 
screening criteria and are presented in Tables 6 and 7: 

l Base background criteria 1 
l North Carolina 2L standards 

Three metals were detected in the groundwater samples, as folio s: barium, chromium, and lead. 
Lead exceeded the Base background screening criteria in the s ant ple from well SWMU53-TW02. 
However, the concentration did not exceed the North Carolina 2L standards. None of the other metals 
detected in the samples exceeded the applicable screening criteria. 

4.1.1.4 Conclusions ( 
I 

A few SVOCs and metals were detected in soil at concentrations exceeding the applicable screening 
criteria. Compounds that exceeded both the AOC and Base background screening criteria and NC 
DENR soil to groundwater screening criteria and/or Region IX ndustrial PRGs in soil were as 
follows: i 

0 SVOCs - Benzo{a)pyrene, Benzo(b)fluoranthene 
l Metals - arsenic and mercury 

None of the compounds detected in groundwater exceeded the background criteria and 2L standards. 

Based on evaluation of the results, no further action is warranted) at SWMU 53/296 because the 
COPCs appear to be ubiquitous in surface soil and likely combustion/storage of coal as 
indicated by detections only in surface soils. Furthermore, is a permitted facility and is 
not prudent to cleanup these constituents due to the the steam plant. 

4.1.2 SWMUs 256 and 257 - Oiiater Separators 1700-l a$1700-2 

The following sections present the SWMU descriptions and histobes, the investigation activities 
conducted during the Phase II CSIs, investigation findings, and conklusions. 

4.1.2.1 S WMU Description and Histoq 

SWMUs 256 and 257 are located within the central portion of th Hadnot Point Industrial Area 
southwest of Gum Street and adjacent to SWMIJs 53 and 296. 256 consists of a 1%foot by 
25-foot by 12-foot concrete oil/water separator that receives 6 fuel oil from the 
services loading area. SWMU 257 consists of a 15foot by 15-fo t by lo-foot concrete oil/water 
separator that receives waste water/No. 6 and No. 2 fuel oil e services loading area. Both 
SWMUs have been in operation since 1984. A SWMU investigatio plan is presented as Figure 1. 

A Phase I CSI was conducted in September 1997. The 
if operation of the oil/water separators has impacted 
SWMUs. Surface and subsurface soil samples were collected 

was to determine 
soils in the vicinity of the 

ur borings advanced around the 



perimeter of each oil/water separator (see Figure 1). The soil sa 
‘f 

ples were submitted to Quanter-m 
Laboratories and analyzed for VOCs and SVQCs. The analytical r 
soil to groundwater screening criteria and USEPA Region IX resi J 

suits were compared to NC DENR 
ential PRGs. Based on evaluation 

of the results, benzo(a)pyrene exceeded the regulatory drive d 

P 

criteria. Therefore, additional 
investigation at SWMUs 256/257 was recommended in the form f a Phase II CSI. 

While writing the Project Plans for the Phase II CSI, it was determined that these two SWMUs were 
located in an-industrial setting. Therefore, the soil data collected luring the Phase II CSI would be 
compared to the USEPA Region IX industrial PRGs instead of the residential PRGs. 
was determined that the COPCs identified in Phase I should be r! 

In addition, it 
-evaluated against the industrial 

PRGs. e 

4.1.2.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 2 1 and April 4,2002 in beneral accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation has to further evaluate potential 
impacts to soil at the SWMUs and determine if groundwater has been impacted as a result of a 
release(s) from the SWMUs. The sample locations are shown on Figure 1 and were selected based on 
results from the Phase I CSI. I 

The field investigation included the following: 

l Surface and subsurface soil sampling at four temporary well borings and one soil boring 
l Groundwater sampling at four temporary wells 

I 

Table 1 provides a summary of the temporary well construction details and static groundwater level 
measurements. A summary of the groundwater sampling field parameters is included in Appendix D. 

The water table was measured in the wells at delpths ranging from approximately 3.7 to 8.6 fet below 
the ground surface. Groundwater elevations in ,the wells ranged &om approximately 19.4 to1 25.9 feet 
above MSL. An interpretive groundwater colntour map is provided as Figure 1 and shLows that 
groundwater in the vicinity of the SWMU appears to flow east/southeast. 

4.1.2.3 Investigation Findii~s 

The soil and groundwater samples were submitted to CompuChem Laboratories and analyzed for 
SVOCs. A summary of the laboratory analytical results is included * ’ 

“3 
Appendix G. It should be noted 

that the soil and groundwater samples from well SWMU256-TWO,, were also analyzed for RCRA 
metals because this well is being “shared” between SWMUs 531296 and SWMUs 2561257 due to their 
close proximity to one another. The metals data is presented with other results fi-om SWMUs 
53/296 and is not discussed herein because metals were not in Phase I as COPCs for 
SWMUs 256/257. 

For the purpose of this investigation, the analytical results for the C PCs identified in Phase I were 
combined with the analytical results collected during Phase II. P The analytical results and statistical 
summaries for positive detections fkom the two1 phases were camp to the following screening 
criteria and are presented in Tables 8 through 1 Ii : 

l Default and site specific NC DENR soil. to groundwater 
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/^-- -. 
l USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceeded e regulatory driven criteria. 

Nineteen SVOCs (mostly PAHs) were detected in the sample set. The majority of SVOCs were 
detected in surface soil samples. Benzo(a)pyrene was detected in surface soil sample SWMU 256- 
ISO2-00 at concentrations exceeding the NC DENR soil to ground 

r 
ater criteria and USEPA Region 

IX industrial PRG. None of the other SVOCs detected in the surface soil samples exceeded the 
applicable screening criteria. In addition, none of the SVOCs dete ted in the subsurface soil samples 
exceeded the applicable screening criteria. 

Groundwater 

The analytical results and statistical summary for positive detectibns were compared to the North 
Carolina 2L standards and are presented in Tables 12 and 13: 

3is(2-ethylhexyl)phthalate was the only SVOC detected in 
concentration was below the North Carolina 21, standard. 

groundwater samples. The 

4.1.3 Conclusions ) 

One SVOC @enzo(a)pyrene] was detected in soil at a exceeding applicable screening 
criteria. None of the detected compounds in applicable screening criteria. 

Based on evaluation of the analytical results, additional action at S MU 2561257 is warranted. The 
additional activities are presented in Section 5.0. 

Based on evaluation of the results, no further iaction is warranted SWMU 256/257 because the 
COPCs appear to be ubiquitous in surface soil and likely related combustion/storage of coal as 
indicated by detections only in surface soils. Furthermore, the.stean 
not prudent to cleanup these constituents due to the ongoing opera 

4-7 
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SUMMARY OF PHASE II CONFIRMATORY SAMPLING 
TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CONFIRMATORY SAMPLING INVESTIGATION 
MCB, CAMP LEIEUNE, NORTB CAROLINA 

CTO-0143 

Top of PVC 
Consultant Casing Screen 
Supervising 

Depth to 
Elevation Ground Surface Boring 

Date 
Depth to Depth to Interval Groundwater Groundwater 

Well (feet, above 
Well No. 

Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite 
Installed Installation msl) above msl) bgs) (feet, bgs) (feet, bgs) 

Depth (feet, (feet, below top Elevation (feet, 
(feet, bgs) bgs) 

SWMU53-TWO1 
of casing) 

3/21/02 
bgs) 

BAKER 28.63 28.7 16 16 3 1 4.9 SWMU53-TWO2 3/21/02 3.71 24.9 BAKER 
29.24 29.1 15 15 3 0.7 5 4.66 24.6 

;WMU256-TWO1 3t21lO2 BAKER 30.22 30.4 15 15 3 1 5 FWMU256-TWO2 5.2 3/21/02 25.0 BAKER 
30.15 30.0 15 15 3 1 5 

;WMU256-TWO3 
7.65 

3/21/02 
22.5 

BAKER 30.06 30.0 15 15 3 5 4.15 25.9 
w.. **-- -- -_ I 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

’ 

TempWekxls 
SWMU53 and SWMU 256 

- 



T&E 2 

DETECTION SUMMARY 

SURFACE SOIL - SWMU 053 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

SEMIVOLATILES @g/kg) 

I,l’*Biphcnyl 

2,4-Dimetbylphenol 

2-Mcthylnaphthalene 

3,3’-Dichlorobenzidiie 

Acenaphthylene 

Acetophenone 

AllthFAO~~C 

Benzsldehyde 

Benzo(a)antbraccne 

Bcmo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(ghi)perylene 

Bento(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 

Caprolactam 

Carbazole 

ChrySCllC 

Dibenz(a,h)a&raccne 

Dibcnzofuran 

Fhiotardhcnc 

Indeno(l,2,3-cd)pyrcnc 

Naphthalcne 

Phenatxbrene 

Pyrcne 

METALS (mgkg) 

Arsenic 

Barium 

Cadmium 

chr0m1um 

Lead 

1.8 0.67 5.24 

39 17 848 

0.08 0.06 2.7 

16 15 21 

69 21 270 

0.07 0.1 0.015 

1 0.46 12 

0.07 0.07 0.22 

$~ &Wixdl: Exceeds AUC background concemratmns ,;* ,>;>I, “‘;~~>~~~~> 
Bold. Exceeds base background concentratmns 

Merely 

Selenium 

Silver 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 
. .- 
NE 

NE 

NE 

NE 

NE 

Base NC DENR Soil toy] SWMU;;-lly;;;; 

Background Groundwater Values PRGs Industrial Soil 

NE 8910 350000 NA NA NA NA 

NE 1150 18000000 ND ND ND ND 

NE 26700 (3) 4l000000(1) 170 J 220 J 39 J 93 J 

NE NE 5500 ND ND ND ND 

NE 11400 NE ND ND ND ND 

NE NE 1600 NA NA NA NA 

NE 995000 100000000 ND 39 J ND ND 

NE NE 88000000 NA NA NA NA 

NE 7250 (2) 2900 43 J 53 .I ND 100 5 

NE 1930 (2) 290 ND 41 J ND 100 J 

NE 24500 (3) 2900 55 J 88 J ND 110 J 

NE 6720000 NE ND 55 J ND 62 J 

NE 245000 (3) 29000 ND 53 J ND 100 J 

NE 6670 180000 140 J 160 J 160 J 120 J 

NE NE 100000000 NA NA NA NA 

NE NE 120000 ND ND ND ND 

NE 39800 290000 73 J 130 J ND 130 J 

NE 3560 (2) 290 ND ND ND ND 

NE 96400 (3) 5100000 ND 56 J ND ND 

NE 276000 30000000 74 J 60 J 51 I 85 .I 

NE 3260 2900 ND ND ND 53 J 

NE 10700 (2) 190000 86 J 110 .I ND ND 

NE 59600 NE 170 J 210 3 37 J 74 J 

NE 286000 54000000 49 J 72 J ND 94 J 

810 --NJl-I?& 

450 54 8.8 

750 5.7 13.5 

610 0.048 0.038 

10000 :,y<; j&S 
.i .,‘ 

10000 ND 

0.86 

ND 

--NDm- -----Ny 

7.7 7.4 

5.3 8.3 

ND ND 

0.61 0.55 

ND ND 

I I 
0’ - 2 0’ - 2’ 

Ynderlmed - Exceeds NC DENR sod to gtoundwier comparison cntena 

- Exceeds USEPA Regmn IX PRtis 

q - Kcgmn III PRO lnduswat Sod 

(2) - Detected cOncentntlonS exceed NO DENR generw 

soti-to-n’aler fnteria Thercliire, sole-speatic cntlena were 

calculafcd usmg a 2L or mtenm 2L standard and TOC 01 2 I I50 mg/l;g. 

(3) _ Swspecdic cnlena calculated wth mtenm 2L and WC ol’tl IXhngQ! 

J _ AnaJyte detected. Repor! value ,b esmnated. 

NA - Not Malyzcd. Not on the Phase 1 Target Compound List 

ND . Anal!ie no, de&led. 

NE - Not eslabllshed 

SWMU53-IS03-00 SWMU53.lSO4-00 

09-10-1997 09-10-1997 

0’ - 2’ 0’ - 2’ 

I O/l/2002 

swMUo53~soa PawI of3... 



SEMIVOLATILES (up/kg) 

1.1’.Biphenyt 

2,CDimethylphenol 

2-Methylnaphthalene 

3,3’-Dichlorobentidine 

Acenaphthylene 

Acetophenone 

Antbracene 

Beozaldehyde 

Benzo(a)antlwaoene 

Benzo(a)pyrene 

Benzo(b)fluoramhene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 

Caprolactam 

Carbazole 

ChlyStXl.? 

Dibenz(a,h)anthmcene 

Dibenzofwan 

Fb2or?mtbe?.s 

Indeno(l,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

METALS (mg/kg) 

Arsenic 

Barium 

Cadmium 

~__~~~~ ---cm 

Lead 

MWCUry 

Selenium 

Silver 

DETECTION SUMMARY 

SURFACE SOIL - SWMU 053 

SWMLI CONFIRMATORY SAMPLING (CTO-0143) 

MCB. CAMP LEJEUNE. NORTH CAROLINA 

Base USEPA Region IX 

Backgraund 

NC DENR Soil tom SWMU53-ISOS-00 

Groundwater Values PRGs lndustrrat Sal 09-10-1997 

0’ . 2’ 

SWMU53-IS06-00 SWMU53.IS07-00 SWMU53-SBOI-00 

09-t l-1997 09-11-1997 03-21-2002 

U-2’ 0’ _ 2’ O’- I’ 

NE NE 8910 

NE NE 1150 

NE NE 26700 (3) 

NE NE NE 

NE NE 11400 

NE NE NE 

NE NE 995000 

NE NE NE 

NE NE 7250 (2) 

NE NE 1930 (2) 

NE NE 24500 (3) 

NE NE 672QOOO 

NE NE 245000 (3) 

NE NE 6670 

NE NE NE 

NE NE NE 

NE NE 39800 

NE NE 3560 (2) 

NE NE 96400 (3) 

NE NE 276000 

NE NE 3260 

NE NE 10700 (2) 

NE NE 59600 

NE NE 286000 

1.8 0.67 5.24 

39 17 848 

0.08 0.06 2.1 

--lb 15 27 

69 21 270 

0.07 0.1 0.015 

1 0.46 12 

0.07 0.07 0.22 

:-;:, ;@&&$Esceeds AVC backRround conce”trat,om 

Bold - Exceeds base background co,mntratb,“s 

350000 

18000000 

41000000(1) 

5500 

NE 

1600 

100000000 

88000000 

2900 

290 

2900 

NE 

29000 

180000 

100000000 

120000 

290000 

290 

5100000 

30000000 

2900 

190000 

NE 

2.7 

100000 

810 

450 

750 

610 

10000 

10000 

NA NA NA ND 

ND ND ND ND 

120 J 56 J ND ND 

ND ND ND ND 

ND ND ND ND 

NA NA NA ND 

ND ND ND 29 J 

NA NA NA ND 

20 J ND ND 31 J 

53 J 48 f ND 32 J 

ND ND ND 62 J 

ND ND ND ND 

ND ND ND 78 J 

250 J 100 J 150 J ND 

NA NA NA ND 

ND ND ND 38 1 

36 J 88 J ND 62 J 

ND ND ND ND 

ND ND ND ND 

ND ND ND 38 J 

ND ND ND ND 

69 J ND ND ND 

78 I 130 J ND ND 

ND ND ND 43 J 

1.1 1.2 

ND ND 

ND ND 

5.8 3.8 

4.7 3 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

_NtQ--.m - -ND- 

7.4 4.5 

3.2 20 

ND 0.033 

0.7 ND 

ND ND 

10/l/2002 
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SEMIVOLATILES (@kg) 

I, l’*Biphenyl 

2,4-Dimethylphenol 

2-Methylnaphthalene 

3,3’-Dichlorobenzidine 

Acenaphthylene 

Acetophenone 

Antbracene 

Benzaldehyde 

Benzo(a)anthracene 

Benzo(a)pyreno 

Benzo(b)fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

bis(2-Etbylhexyl) phthalate 

caprolactam 

Carbazole 

Chrysette 

Dibenz(a,h)anthracene 

Dibenzofuran 

Fluoranthene 

Indeno( 1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

METALS (mgikg) 

Arsenic 

Barium 

Cadmhtm 

-chremitlm 

Lead 

MHCUly 

Selenium 

Silver 

NE NE 8910 

NE NE 1150 

NE NE 26500 (3) 

NE NE NE 

NE NE 11400 

NE NE NE 

NE NE 995000 

NE NE NE 

NE NE 7250 (2) 

NE NE 1930 (2) 

NE NE 24500 (3) 

NE NE 6720000 

NE NE 245000 (3) 

NE NE 6670 

NE NE NE 

NE NE NE 

NE NE 39800 

NE NE 3560 (2) 

NE NE 96400 (3) 

NE NE 276000 

NE NE 3260 

NB NE 10700 (2) 

NE NE 59600 

NE NE 286000 

1.8 0.67 5.24 

39 17 848 

0.08 0.06 2.7 

-tf- ---B -27 

69 21 270 

0.07 0.1 0.015 

1 0.46 12 

0.07 0.07 0.22 

b ‘.r-.~1’Sh~d~~jaEsceeds AOC background concenttabons /: 4 a-. **q 
s ‘.“#dld - Exceeds base back$round concentratmns 

T&XT 2 

DETECTION SUMMARY 

SURFACE SOIL - SWMU OS3 

SWMU CONFIRMATORY SAMPLMG (CTO-0143) 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Brlse USEPA Region IX NC DENR Soil tar/ SWMU53-SB02-00 SWMU53-TWOI- SWMU53-TWO2-00 SWMU256-TW03-00 

Background Groundwater Values PRGs fndustrtal So11 03-2 I.2002 03-21-2002 03-21-2002 03-2 I-2002 

O’- I’ O’- I’ 0’s I’ 0’. I’ 

350000 

18000000 

41000000(1) 

5500 

NE 

1600 

160 J ND ND 

44 J ND ND 

2200 250 .I ND 

ND 34 J ND 

ND 64 J 170 J 

160 I ND ND 

ND 160 J 510 

150 J 54 J 61 J 

120 J 520 1200 

47 J 

120 .I 

40 J 

66 J 720 1700 

ND ND ND 

ND ND 100 J 

67 J 41 J 210 J 

160 J 580 1600 

ND 95 J 230 J 

540 59 J ND 

180 J 500 1000 

35 J 260 J 820 

950 . 92J ND 

770 160 J 160 J 

‘190 J 910 1400 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

750 14.4 7 8.6 60.5 

10/l/2002 
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SEMIVOLATILES (ugkg) 
I,l’-Biphenyl 

2,4-Dimethylphenol 

2-Methylnaphthalene 

3,3*Dichlorobenzidine 

Acenaphthylene 

Acetophenone 

Anthmcene 

Benzaldehyde 

Benzo(a)anthmcene 

Benzo(alpyrene 

Benzo(b)fluorattthene 

Betuo(ghi)perylene 

Benzo(k)fluorantbene 

bis(Z-Ethylhexyl) phthdate 

Caprolactam 

Carbazole 

cbtysene 

Dibenz(a,h)aathracene 

Dibenzotian 

Fluoranthene 

Indeno(l,2,3-cd)pyrene 

Naphthalene 

Phenamhrene 

M= 

METALS (mg/kg) 
Arsenic 

__~~~ 
-Bliiz 

Cadmium 

Chromium 

Lead 

MeKZUy 

Selenium 

Silver 

10/l/2002 

SWMUO53-SOIL 

- 

AOC 

Background 

Base 

NC DENR USEPA Region IX No. of Positive Rallge 

Soil to Groundwarn PROS Detects of Positive 

Values Industrial Soil No. of Samples Detections 

Positive Detects Positive Detects Positive Detects Positive Detects 

Above AOC Above Base Above NC DENR USEPA Region 1X 

Background Background Soil to Groundwatet Industrial Soil 

NE NE 8910 350000 l/5 160 J NA NA 

NE NE 1150 18000000 1112 44 J NA NA 

NE NE 26700 (3) 41000000 (1) 8112 39 J - 2200 NA NA 

NE NE NE 5500 Ill2 345 NA NA 

NE NE 11400 NE 2112 64 3 - 170 S NA NA 

NE NE NE 1600 115 16O.l NA NA 

NE NE 995000 100000000 4112 293-510 NA NA 

NE NE NE 88000000 3t5 54 J - 150 J NA NA 

NE NE 7250 (2) 2900 8/12 20 J - 1200 NA NA 

NE NE 1930 (2) 290 8112 32J-810 NA NA 

NE NE 24500 (3) 2900 7112 55 J - 3400 NA NA 

NE NE 6720000 NE 5112 4OJ-3205 NA NA 

NE NE 245000 (3) 29000 6112 53 J - 1700 NA NA 

NE NE 6670 180000 7112 IOOJ-250J NA NA 

NE NE NE 100000000 l/6 100 J NA NA 

NE NE NE 120000 4112 38J-21OJ NA NA 

NE NE 39800 290000 9112 36 J - 1600 NA NA 

NE NE 3560 (2) :90 2iii 95 .I - 230 .I NA NA 

NE NE 96400 (3) 5100000 3112 565-540 NA NA 

NE NE 276000 30000000 8112 38 .I - 1000 NA NA 

NE NE 3260 2900 4112 355-820 NA NA 

NE NE 10700 (2) 190000 502 693-950 NA NA 

NE NE 59600 NE 9112 373-770 NA NA 

NE NE 286000 54000000 7112 43 J - 1400 NA NA 

1.8 
__~- 

39 

0.08 

16 

69 

0.07 

1 

0.07 

0.67 5.24 

17 848 

0.06 ’ 2.7 

15 27 

21 270 

0.1 0.015 

0.46 12 

0.07 0.22 

J - At&e detected. Report value is estimated. 

NA - Not applicable 

N!Z _ Not established 

2.7 s/lr 

100000 S/I1 

810 2/11 

450 II/11 

750 I l/l 1 

610 G/11 

10000 8111 

10000 1/l 

STATISTICAL SUMMARY 

SURFACE SOIL - SWMU 053 

SWMU CONFlRh4ATORY SAMPLING (CTO-0143) 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

(I) - Region ItI PRG Industrial Soil 

(2). Detected eancenfrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific critietia were calculated using a TOC of 2 I I50 a& 

(3) - Site-specific criteria calculated with interim 2L and TOC of 21 I50m$fks. 

AOC comparison - AOC 5 Surface Soil 

Base comparison - Fine Sand Surface Soil 

Page J of 1 



SEMIVOLATILES (@kg) 

2-Methylnaphthalene 
Acenaphthene 

Anthracene 
Benraldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2Bthylhexyl) phthalate 

Cbrysene 
Dibenzofuran 
Fluoranthene 

Fluorene 

Indeno(l,2,3+d)pyrene 
Naphthalene 

Phenanthrene 

Pyrene 

METALS (mg/kg) 
Arsenic 

Chromium 
Lead 

Selenium 

NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NJ3 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 

1.9 
12 

8.6 
0.43 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 053 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJE-UNE, NORTH CAROLINA 

Base 

Background Groundwater Values. PRGs Industrial Sod 

NC DENR Soil to”“““‘““‘“] SWMtX353~~~~ SWMU353~Sg~~9;; 

2’ - 4’ 

NE 26700 (3) 41000000 (1) 40 J 78 J 
NE 8160 38000000 No 80 f 
NE 995000 22000000 ND 120 J 
NE NE 88000000 NA NA 
NE 7250 (3) 2900 ND 110 J 
NE 1930 (2) 290 ND 38 J 
NE 24500 (3) 2900 ND 73 J 
NB 6720000 NE ND ND 
NB 245000 (3) 29000 ND ND 
NE 6670 180000 140 .I 220 f 
NE 39800 290000 ND 98 J 
NE 96400 (3) 5100000 ND 84 J 
NE 276000 30000000 45 J 310 .I 
NE 44300 33000000 ND 110 J 

NE 3260 2900 ND ND 
NE 585 i $0000 ND 64 S 
NE 59600 NE ND 540 
NE 286000 54000000 ND 310 J 

1.6 5.24 
16 27 

8.2 270 

0.69 12 

2.7 ND ND 
450 6.9 8.5 
750 3.6 4.1 

10000 ND ND 

Exceeds NC DENR soil to groundwater comparison criteria Underlined - 

Boxed - Exceeds USEPA Region IX PRGs 

(1) - Region III PRG Industrial Soil 

(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 

calculated using a 2L or interim 2L standard and TOC of 21150 n&g, 

(3) - Site.specitic criteria calculated with interim 2L and TOC of 21 lSOmg/kg 

J _ Analyte detected. Report value is estimated. 

NA . Not analyzed. Not on the Pbase I Target Compound List 

ND - Analyte not detected. 

NE - Not established 

10/l/2002 
sWMuo53~soa 

swMtJ53-ISO3-01 SWMU53-ISO4-01 
09-10-1997 09-10-1997 

Z-4 2’ - 4’ 

ND ND 

ND ND 

ND ND 
NA NA 

ND ND 
42 J ND 

ND ND 
ND ND 

ND ND 
250 J 110 J 

ND ND 
ND ND 
47 f ND 

ND ND 

ND ND 

ND ND 

52 J ND 
42 .I ND 

ND ND 

5.5 5.1 
5.3 3 

ND ND 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 053 

SWMU CONFlRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJELJNE, NORTH CAROLINA 

SEMIVOLATILES (@kg) 
2-Methylnaphthalene NE 

Acenaphthene NE 
Anthracene NE 

Benzaldehyde NE 
Benzo(a)anthracene NE 

Benzo(a)pyrene NE 
Benzo(b)fluoranthene NE 

Benzo(ghi)petylene NE 
Benzo(k)fluoranthene NE 

Base 

Background Groundwater Values PRGs Industrral Sod 

NC DENR Soil tori SWMJ.J~;X?kS~~ SWMU~531;;~~ 

NB 
NE 

NE 
NE 
NE 
NE 
NE 

NE 

26700(3) 

8160 

995000 

NE 
7250(3) 

1930(2) 

24500(3) 

6720000 

245000(3) 

41000000 (1) 
38000000 

22000000 

88000000 

2900 
290 

2900 

NE 

100 
ND 

ND 
NA 
33 

41 

42 

ND 
ND 

bis&Ethylhexyl) phthalate NE NE 6670 180000 240 

Chtysene NE NE 39800 290000 52 

Dibenzofuran NE NE 96400(3) 5100000 ND 
Fluoranthene NE NE 276000 30000000 60 

Fluorene NE NE 44300 33000000 ND 
Indeno( 1,2,3-cd)pyrene NE NE 3260 2900 ND 

Naphthalene NE NE 585 i9OOirO 51 

Phenanthrene NE NE 59600 NE 87 
Pyrene NE NE 286000 54000000 85 

METALS (mgikg) 
Arsenic 1.9 1.6 5.24 2.7 1.7 

Chromium 12 16 27 450 7.1 

Lead 8.6 8.2 270 750 5.1 

Selenium 0.43 0.69 12 10000 ..+ ; -; ;::.:$?8 

-~~~~-~ 
x;$$j?&&r 
,. ,%+,p>,;.; ;,q  ̂ xcee~AG~ackgroundconeentrdons-~ 

~~__~~~~~~-~~~~‘~-~~ 

Bold - Exceeds base background concentrations 

Exceeds NC DENR soil to groundwater comparison criteria Underlined - 

Boxed - Exceeds USEPA Region IX PROS 

(I) - Region III PRG Industrial Soil 

(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Thetefore, sit&specific critieria were 

calculated using a ZL or interim 2L standard and TOC of 2 I 150 mgiks 

(3) - Site-specific criteria calculwd with interim 2L and TOC of21 1 SO&k& 

3 _ Analyte detected. Report wlue is estimated. 

NA . Not analyzed. Not on the Phase I Target Compound List 

ND _ Analyte not d&ted 

NE - Not established 

.I ND ND 
ND ND 
ND ND 
NA NA 

J ND ND 
J ND ND 
J ND ND 

ND ND 
ND ND 

J 120 J 140 J 
J ND ND 

ND ND 
J ND ND 

ND ND 
ND ND 

J ND ND 
J ND ND 
J ND ND 

ND ND 
6.6 4.4 

4.6 2.9 
ND ND 

SWMU53-ISO7-01 SwMU53-SBOI-03 

09-11-1997 03-21-2002 

2 - 4' 5'.7' 

ND 
ND 
ND 
410 J 
ND 
ND 

ND 
ND 
ND 

130 J 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

10/l/2002 
swMuo53~soIL 
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TAKE 4 

SEMIVOLATILES (@kg) 

2-Methylnaphthalene 
Acenaphthene 

Anthracehe 
Benzaldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
b&(2-Bthylhexyl) phthalate 

Chrysene 
Dibenzofuran 
Fluoranthene 

Fluorene 

Indeno(l,2,3-cd)pyrene 
Naphthalene 

Fhenanthrene 

Pyrene 

METALS (mgikg) 
Arsenic 

Chromium 

Lead 
Selenium 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 053 

SWMU CONFIRMATORY SAMPLING ((X0-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

%a%? NC DENR Soil to119EP/\[ SWMU;3-;O$; 
Background Groundwater Values PRGs Industrial Soil 

NE 

NE 
NE 
NE 

NE 

1.6 
16 

8.2 
0.69 

26700(3) 
8160 

995000 
NE 

1250(3) 

1930 (2) 
24500(3) 
6720000 

245000(3) 
6670 

39800 
96400(3) 

276000 
44300 
3260 
585 

59600 
286000 

41000000(1) ND 240 J ND 

22000000 
88000000 

2900 
290 

2900 

NE 
29000 

180000 
290000 

5 100000 

ND ND ND 
ND 43 J ND 
ND 31 J ND 
ND 150 J 34 s 
ND 120 J ND 
ND 230 J 63 J 
ND 47 .I ND 
ND 210 s 56 J 
ND ND ND 
ND 180 J 45 J 
ND 57 J ND 
ND 120 J 25 J 
ND ND ND 
ND 100 J ND 
Ivnu 79 J ND 
ND 140 J ND 
ND 280 J 73 J 

5.24 2.7 ND 
27 450 6.1 

270 750 3.5 

12 10000 ND 

I I 
7' - 9 5' - 7' 5'- 7' 

5:: C:~~iid&% Exceed~AQ~ckground-concentratiens- --‘r!y7y.J%z.7-- 1, .,- ,“~ *I _. 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENX soil to sroundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PRCis 

(I) - Region III PRG Industrial Soil 

(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 

calculated using a 2L or interim 2L standard and TOC of 21150 mg/kg. 

(3) - Site-specific criteria calculated with interim 2L and TOC of 21 150mdk! 

J - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase l Target Compound List 

ND - Analyte not detected. 

NE - Not established 

SWMU256-TW03-03 

03-21-2002 
5' - 7' 

ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.54 J 
2 

1.5 
ND 

10/1/2002 
swMuo53~son, 
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SEMIVOLATILES (ugkg) 

2-Methylnaphthalene 
Acenaphthene 

Anthracene 
Benzaldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Betua(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Chrysene 
Dibenzofuran 
Fluoranthene 

Fluorene 
Indeno(l,2,3-cd)pyrene 

Naphthalene 
Phenantbrene 

Pyrene 
METALS (mgkg) 

Arsenic 
Chromium 

Leti- 
Selenium 

AOC Base 
Background Background 

NC DENR 
Soil to Groundwater 

Values 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 053 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE. NORTH CAROLINA 

USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Industrial Soil No. ofsamples Detections Background Background Soil to Groundwatet Industrial Soil 

NE NE 26700(3) 41000000 (1) 4112 4OJ-240J NA NA 
NE NE 8160 38000000 1112 803 NA NA 
NE NE 995000 22000000 2/12 435-1205 NA NA 
NE NE NE 88000000 215 31 J-4105 NA NA 
NE NE 7250(3) 2900 4112 335.1505 NA NA 
NE NE 1930(2) 290 4/12 38J-12OJ NA NA 
NE NE 24500(3) 2900 4112 425-2305 NA NA 
NE NE 6720000 NE i/12 47 J NA NA 
NE NE 245000(3) 29000 202 56J-210J NA NA 
NE NE 6670 180000 s/12 110 J-2505 NA NA 
NE NE 39800 290000 402 455-1805 NA NA 
NE NE 96400(3) 5100000 2112 573-84J NA NA 
NE NE 276000 30000000 6112 255.310J NA NA 
NE NE 44300 ?WMl**p-l _I_IV""" " Ii12 iiOJ NA NA 
NE NE 3260 2900 l/12 100 s NA NA 
NE NE 585 190000 3112 51 J-795 NA NA 
NE NE 59600 NE 4112 525-540 NA NA 
NE NE 286000 54000000 5112 425.3105 NA NA 

1.9 1.6 5.24 

12 16 27 

8.6 -81z----- _ 270 

0.43 0.69 12 

2.7 
450 

202 

12/12 

12112 

l/12 

J - Analyte detected. Report value is estimated 
NA - Not applicable 
NE - Not established 
(1) - Region III PRG Industrial Soil 
(2) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 2! 150 mg/kg. 
(3) - Site-specific criteria calculated with interim 2L and TOC of 21150mg/kg. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-Q----.-- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

--o----- 

0 

AOC comparison - AOC 5 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

10/l/2002 
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TABLE 8 

DETECTION SUMMARY 
SURFACE SOB.. - SWMU 2561257 

SWMU CON-FlRMATORY SAMPLlNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLlNA 

SEMIVOLATILES (q/kg) 
2-Methylnaphthalene 

Acenaphthylene 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)flnoranthene 
Benzo(gbi)perylene 

Benzo(k)flnoranthene 
bis(2-Ethylhexyl) phthalate 

Carbazole 
Chrysene 

Di-n-octyl phthalate 
Fluoranthene 

Iudeno(l,2,3-cd)pyrene 
Naphthalene 

Phenanthrene 
Pyrene 

SWMU256-ISOI-OO SWMU256-ISO2-00 
09-10-1997 09-10-1997 

0’ - 2 v-2 

3830 (3) 41000000 (1) 
11400 NE 

995000 100000000 
1020 (2) 2900 
270 (2) 290 

3430 (3) 2900 
6720000 NE 

34300 (3) 29000 
6670 180000 

NE 120000 
39800 290000 

10000000 10000000 
276000 30000000 

3260 2900 
585 ! 90000 

59600 NE 
286000 54000000 

ND ND 
ND 94 J 
ND 210 J 
ND 440 
ND 1 @Q 
ND 530 
ND 130 f 
ND 560 
130 J 120 s 
ND 72 J 
ND 580 
ND ND 
44 3 440 

ND 130 J 
ND ND 
ND 57 J 
ND 530 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USBPA Region Ix PRGs 

(1) - Region III PRG Industrial Soil -~~~-~ -~ ~_~~-__~-~ __~~_~~~~~~~ -~~~~ 
~Z?S%%%e~~eed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 296.5 mgkg. 

(3) - Site-specific criteria calculated with interim 2L and TOC of 2965mg/kg. 
5 - Anafyte detected. Report value is estimated. 

NA - Not analyzed. 
ND - Analyte not detected. 
NE - Not established 

SWMU256-ISO3-00 
09-10-1997 

0’ - 2’ 

89 J 
ND 
38 .l 
94 J 

110 .I 
150 J 
ND 
120 J 
200 3 
ND 
140 J 
ND 
150 J 
ND 
53 J 

110 J 
220 J 

SWMU256-IS04-00 
09-10-1997 

0’ - 2’ 

ND 
ND 
ND 
ND 
42 J 

ND 
ND 
ND 
160 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

9/12/2002 
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SEMWOLATILES (q/kg) 
2-Methylnaphthalene 3830(3) 41000000 (1) 

Acenaphthylene 11400 NE 
Anthracene 995000 100000000 

Benzo(a)anthracene 1020(2) 2900 

Benzo(a)pyrene 270(2) 290 

Benzo(b)fluoranthene 3430(3) 2900 

Benzo(ghi)perylene 6720000 NE 
Benzo(k)fluoranthene 34300(3) 29000 

bis(2-Ethylhexyl) phthalate 6670 180000 

Carbazole NE 120000 

Chrysene 39800 290000 

Di-n-octyl phthalate 10000000 10000000 

Fluoranthene 276000 30000000 
Indeno(l,2,3-cd)pyrene 3260 2900 

Naphthalene 585 190000 
Phenanthrene 59600 NE 

Pyrene 286000 54000000 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 2561257 

SWMU CONFIRMATORY SAM?L!NG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SWMU256-SBOI-00 SWMU256-TWOl-00 
03-21-2002 03-21-2002 

0' - 1' O’- 1’ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
160 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Underlined s Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 

(1) - Region III PRG Industrial Soil 
---------7 (2) - Detected concentrations exceed NC DENR genenc 

soil-to-water criteria. Therefore, site-specific critierla were 
calculated using a 2L or interim 2L standard and TOC of 2965 mgkg. 

(3) - Site-specific criteria calculated with interim 2L and TOC of 2965mgkg. 
.I - Analyte detected. Report value is estimated. 

NA - Not analyzed. 
ND - Analyte not detected. 
NE - Not established 

ND 
ND 
ND 
ND 
ND 
ND 

84 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
64 J 

SivMU256-TWOZ-00 
03-21-2002 

O'- 1' 

ND 
ND 

38 J 
32 J 
55 J 
91 J 

43 J 
74 J 

ND 
ND 
39 J 

ND 
25 J 
59 J 

ND 
ND 
45 J 

SWMU256-TW03-00 
03-21-2002 

O'- 1' 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

9/12/2002 
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SEMIVOLATILES (@kg) 
2-Methylnaphthalene 

Aceaaphthylene 
Antbracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Carbazole 
Chrysene 

Di-n-octyl phthalate 
Fluoranthene 

Indeno(l,2,3-cd)pyrene 
Naphthalene 

Phenanthrene 
Pyrene 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 2561251 

SWMU CONFIRMATORY SAMPLiiV? (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

3830 (3) 
11400 

995000 
1020 (2) 
270 (2) 

3430 (3) 
6720000 

34300 (3) 
6670 

NE 
39800 

10000000 
276000 

3260 
585 

59600 
286000 

Underlined - Exceeds NC DENR soil to groundwater comparison 
Boxed - Exceeds USEPA Region IX PRGs 

(1) - Region IIJ PRO Industrial Soil - .~~ 
(2) - Detected concentrations exceed NC DENR generic 

41000000 (1) 
NE 

2900 
290 

2900 
NE 

29000 
180000 
120000 
290000 

10000000 
30000000 

2900 
190000 

NE 
54000000 

ND 160 J 160 .I 
ND ND ND 
ND ND ND 
ND ND 43 J 
ND ND 36 J 
ND ND 47 J 
ND ND ND 
ND ND ND 
60 I 100 J 130 J 

ND ND ND 
ND 38 J 50 J 
27 .I ND ND 

ND ND 49 J 
ND ND ND 
ND 84 J 81 J 
ND 91 .I 86 J 
ND 40 J 55 J 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 2965 mglkg. 

(3) - Site-specific criteria calculated with interim 2L and TOC of 29G5mgkg. 
J - Analyte detected. Report Value is estimated. 

NA - Not analyzed. 
ND - Analyte not detected. 
NE - Not established 

9/12/2002 
SWMU256-SOIL 

SWMU257-IS02-00 
09-11-1997 

o’-2 

SWMU257-IS03-00 

09-l 1-1997 

u-2 

ND 
ND 
ND 
ND 
37 J 

ND 
42 J 

ND 
120 J 
ND 
41 J 

ND 
46 J 

ND 
ND 
44 J 
43 .I 
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SEMIVOLATILES (ug/kg) 
2-Methylnaphthalene 

Acenaphthylene 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethyihexyl) phthalate 

Carbazoie 
Chrysene 

Di-n-octyl phthalate 

Indeno(l,2,3+d)pyrene 
Naphthalene 

Phenanthrene 
Pyrene 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 2561251 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR Soil to 
Groundwater Values 

SWMLJ257-IS04-00 
09-11-1997 

0’ - 2 

3830 (3) 41000000 (1) 
11400 NE 

995000 100000000 
1020 (2) 2900 
270 (2) 290 

3430 (3) 2900 
6720000 NE 

34300 (3) 29000 
6670 180000 

NE 120000 
39800 290000 

10000000 10000000 
276000 30000000 

3260 2900 
585 190000 

59600 NE 
286000 54000000 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
71 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

I 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 

(1) - Region III PRG Industrial Soil 
~m-m~~~(Z) - Detected concentrations exceed NC DENR genertc 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a ZL or interim 2L standard and TOC of 2965 mg/kg. 

(3) - Site-specific criteria calculated with interim 2L and TOC of 2965mgkg. 
.I I Analyte detected. Report value is estimated. 

NA - Not analyzed. 
ND - Analyte not detected. 
NE - Not established 

O/12/2002 
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NC DENR 
Soil to Groundwater 

Values 

SEMIVOLATILES &/kg) 
2-Methylnaphthalene 

Acenaphthylene 
Antbracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Carbazole 
Cbrysene 

Di-n-octyl phthalate 
Fluoranthene 

Jndeno(l,2,3-cd)pyrene 
Naphthalene 

Phenanthrene 
Pyrene 

3830 (3) 

11400 
995000 
1020 (2) 
270 (2) 
3430 (3) 
6720000 

34,300 (3) 
6670 
NE 

39800 
10000000 
276000 
3260 
585 

59600 

USEPA Region JX No. of Positive 
PRGs Detects 

Industrial Soil No. of Samples 

41000000 (1) 3/13 895-1603 
NE l/l3 945 

100000000 3113 385-2105 
2900 4113 32 J - 440 
290 6/13 36 J - 400 
2900 4/13 47 .I - 530 
NE 4113 42J-130J 

29000 303 74 J - 560 
180000 IO/l3 605-2005 
120000 l/13 725 
290000 6113 38 J - 580 

10000000 1113 27 J 
30000000 6113 255-440 

2900 2113 59 J - 130 .? 
190000 3113 53J-84J 

NE 5/13 445-1105 
54000000 7113 405.530 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 256/257 

SWMU CONFJRMATORY SAMPLJNG (CTG-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLJNA 

Range 
of Positive 
Detections 

Positive Detects 
Above AOC 
Background 

Positive Detects 
Above Base 
Background 

Positive Detects 
Above NC DENR 

Soil to Groundwater 

Positive Detects 
USEPA Region IX 

Industrial Soil 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established ~- 

~--~~(()~Region III PRG hr dustrial Soil 
- 

(2) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
WA I.,3 NA 
NA NA 
NA NA 
NA NA 

Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 2965 q/kg. 
(3) - Site-specific criteria calculated with interim 2L and TOC of 2965mg/kg. 

AOC comparison - AOC 5 Surface Soil 
Base comparison - Fine Sand Surface Soil 

9/l 212002 
SWMU256-SOB Page 1 or 1 



TABLE 10 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 2561257 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR Soil to 
Groundwater Values 

SEMIVOLATILES (@kg) 
%Methylnaphthalene 

Anthracene 
Benzaldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Chrysene 
Di-n-octyl phthalate 

Dibenzofuran 
Fluoranthene 

Indeno(l,2,3-cd)pyrene 
Naphthalene 

Phenanthrene 
Pyrene 

3830(3) 41000000(1) 

995000 100000000 
NE 88000000 

1020(3) 2900 

270(2) 290 

3430(3) 2900 

G720000 NE 
34300(3) 29000 

6670 180000 

39800 290000 

10000000 10000000 
13600(3) 5 100000 

276000 30000000 

3260 2900 

585 190000 
59600 NE 

286000 54000000 

ND 
ND 
NA 
ND 
ND 
ND 
ND 
ND 
190 J 
ND 
ND 
ND 

52 J 
ND 
ND 
ND 
ND 

ND 
ND 
NA 
ND 
ND 
ND 
ND 
ND 
120 J 
ND 
ND 
ND 
49 J 

ND 
.*T. IYIJ 
ND 
ND 

I 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 

_ ----(l-)~R@- 
~-~ 

?iiiZXSoil 
(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a ZL or interim 2L standard and TOC of 2965 mgikg. 

(3) - Site-specific criteria calculated with interim 2L and TOC of 2965mgkg. 
3 - Analyte detected. Report value is estimated. 

NA - Not analyzed. 
ND - Analyte not detected. 
NE - Not established 

SWMU256-ISO3-01 

09-10-1997 

2-4' 

ND 
36 J 

NA 
ND 
ND 
ND 
ND 
ND 
180 J 
ND 
ND 
ND 

67 J 
ND 
ND 

39 J 
ND 

SWMU25G-IS04-01 
09-10-1997 

2' - 4' 

ND 
ND 
NA 
ND 
ND 
ND 
ND 
ND 
180 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

9/12/2002 

SwMU256-SOIL 
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SEMIVOLATILES (ugkg) 
2-Methylnaphthalene 

Anthracene 
Benzaldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluorantbene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethyihexyl) phthalate 

Chrysene 
Di-n-octyl phthalate 

Dibenzofuran 
Fluoranthene 

Jndeno(l,2,3-cd)pyrene 
Naphtbalene 

Phenantbrene 
Pyrene 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 256/Z? 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCI?, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR Soil to 
Groundwater Values 

3830 (3) 
995000 

NE 
1020 (3) 
270 (2) 

3430 (3) 
6720000 

34300 (3) 
6670 

39800 
10000000 
13600 (3) 

3260 
585 

59600 
286000 

41000000 (1) 
100000000 
88000000 

2900 
290 

2900 
NE 

29000 
180000 
290000 

10000000 
5100000 

30000000 
2900 

190000 
NE 

54000000 

ND 51 J 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
64 J 220 J 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
1117. _ _- 
IWJ ND 

ND ND 
ND ND 

1 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I~~~~~-~~~~~~-~~~--~~-~~~~~~- Boxed - Exceeds USEPA Region IX PRGs 
(1) - Region III PRO Indusuial Soil 
(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim ZL standard and TOC of 2965 mgkg. 

(3) - Site-specitic criteria calculated with interim ZL and TOC of 2965mgkg. 
.l . Analyte detected. Report value is estimated. 

NA - Not analyzed. 
ND - Analyte not detected. 
NE - Not established 

SWMU256-TWO2-03 SWMU256-TW03-03 
03-21-2002 03-21-2002 

5’ ” I’ 5’ - I’ 

220 J ND 
ND ND 
30 J ND 
80 J ND 

100 J ND 
130 .I ND 
59 J ND 

130 J ND 
280 J ND 
100 J ND 
90 J ND 
71 J ND 

110 J ND 
85 J ND 
92 J ND 
99 J ND 

150 J ND 

9/12/2002 
SWMU256-SOIL 

Page 2 of 4 



DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 2561251 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR Soil to 
Ciroundwater Values 

SEMWOLATILES (q/kg) 
2-Methylnaphthalene 

Anthracene 
Benzaldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Chrysene 
Di-n-octyl phthalate 

Dibenzofuran 
Fluoranthene 

Indeno(l,2,3-cd)pyrene 
Naphthalene 

Phenanthrene 
Pyrene 

3X30(3) 41000000 (1) 
995000 100000000 

NE 88000000 

1020(3) 2900 

270(2) 290 

3430(3) 2900 

6720000 NE 
34300(3) 29000 

6670 180000 
39800 290000 

10000000 10000000 
13600(3) 5100000 

276000 30000000 

3260 2900 

585 190000 

59600 NE 
286000 54000000 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

52 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PROS ~~ 

----- 
(1) - Region lIl PRG Industrial Soil 
(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 2965 mg/kg. 

(3) - Site-specific criteria calculated with interim 2L and TOC of 29GSmgikg 
J - Analyte detected. Report value is estimated. 

NA - Not analyzed. 
ND - Analyte not detected. 
NB - Not established 

ND 
ND 
NA 
ND 
ND 
ND 
ND 
ND 
120 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

SWMU257-ISO2-01 SWMU257-IS03-01 
09-11-1997 09-11-1997 

2'- 4' r-4 

61 J 
ND 
NA 
ND 

46 J 
ND 
ND 
ND 
130 J 
ND 
ND 
ND 
ND 
ND 
ND 
42 J 

ND 

ND 
ND 
NA 
ND 
73 J 

ND 

ND 
ND 

80 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Page 3 of 4 
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SEMIVOLATILES (q/kg) 
2-Methylnaphthalene 

Anthracene 
Benzaldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(Z-Ethylhexyl) phthalate 

Chrysene 
Di-n-octyl phthalate 

Dibenzofuran 
Fluoranthene 

Indeno(l,2,3-cd)pyrene 
Naphthalene 

Phenanthrene 
Pyrene 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 256f257 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR Soil to 
Groundwater Values 

4’ - 6’ 

3830 (3) 41000000 (1) 
995000 100000000 

NE 88000000 
1020 (3) 2900 
270 (2) 290 

3430 (3) 2900 
6720000 NE 

34300 (3) 29000 
6610 180000 

39800 290000 
10000000 10000000 
13600 (3) 5100000 

276000 30000000 
3260 2900 
585 190000 

59600 NE 
286000 54000000 

ND 
ND 
NA 
ND 
ND 
ND 
ND 
ND 
110 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
gion IX PRGs ~~~__~_~~~~~~~~~- -~~~__~~~ ~~-~~~~~~-~ ~-__ 

(1) - Region 111 PRG Industrial Soil 
(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 29G5 mg/kg. 

(3) - Site-specific criteria calculated with interim 2L and TOC of 2965mg/kg. 
J - Analyte detected. Report value is estimated. 

NA - Not analyzed. 
ND - Analyte not detected. 
NE I Not established 

9/12/2002 

SWMU256-SOIL 
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NC DENR USEPA Region IX No. of Positive 
Soil to Groundwater PRGs Detects 

TABLE‘1 i 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 256f257 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE; NORTH CAROLINA 

SEMIVOLATILES (q/kg) 
Z-Methylnaphthalene 

Anthracene 
Benzaldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(ZEthylhexy1) phthalate 

Chrysene 
Di-n-octyl phthalate 

Dibenzofuran 
Fluoranthene 

mdeuo(!,2,3-cd)pyrene 
Naphthalene 

Phenanthrene 
Pyrene 

Values 

3830(3) 41000000 (1) 
995000 100000000 

NE 88000000 

1020(3) 2900 

lZlOO(2) 290 

3430(3) 2900 

6720000 NE 
34300(3) 29000 

6670 180000 

39'800 290000 

10000000 10000000 

13700 (3) 5100000 

276000 30000000 

3260 2900 

585 190000 
59600 NE 

286000 54000000 

Industrial Soil No. of Samples 

3113 

l/13 

l/5 

l/13 
3f13 
l/13 
l/13 
lf13 

12f13 
lf13 
l/13 
l/13 
4f13 
1;;; 
l/13 
3f13 
1113 

Range Positive Detects Positive Detects Positive Detects Positive Detects 
of Positive Above AOC Above Base Above NC DENR USEPA Region Ix 
Detections Background Background Soil to Groundwater Jndustrial Soil 

51 J - 220 J 
365 

30 J 
80 J 

46 J -100 J 
1305 
59 J 
1305 

52 J - 280 J 
1OOJ 

90 J 
715 

495-1105 
85 : 
92 J 

39 J - 99 J 
150 J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

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 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Region III PRG Industrial Soil 
(2) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 2965 mgfkg. 
(3) - Site-specific criteria calculated with interim 2L and TOC of 2965mgfkg. 

9/12/2002 
SWMU256-SOIL Page 1 of 1 
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TABLE 12 

DETECTION SUMMARY 
GROUNDWATER - SWMU 2561251 

SWMU CONFIRMATORY SAMTLlNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU256-GWOl SWMU256-GW02 SWMU256-GW03 SWMU256-GW04 
Standards (1) 04-M-2002 41412002 04-04-2002 04-04-2002 

SEMIVOLATILES (ug/L) 
bis(2-Ethylhexyl)phthalate 3 ND 1 JD ND 

Bold . Exceeds 2L standards. 
.I - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not estimated 
(1) - If NC 2L Standard not available, Interim Standard was used. 

9/12/2002 
SWMU256WATER 
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TAB&i3 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 2561251 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

No. of Positive 
Detects/No. of Range of Positive Positive Detects above Positive Detects above 

NC 2L Standards (1) Samples Detections Background 2L Standard 

SEMIVOLATILES (q/L) 
bis(2-Ethylhexyl)phthalate 3 l/4 0.7 J NA 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - If NC 2L Standard not available, Interim Standard was used. 

9/12/2002 
SWMLJ256-WATER 
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4.2 SWMU 46 - Former IR Site No. 15, Montford Point I ump Site 

The following sections present the SWMU description and hi$ory, the investigation activities 
conducted during the Phase II CSI, investigation fmdings, and couclusions. 

I 
4.2.1 SWMU Description and History I 

SWMU 46, also considered as Former IR Site 15, is the Montford Point Dump Site. The site was 
previously used to dispose sewage treatment sludge and other matetials including litter, asphalt, and 
sand. The dumpsite was operated between 1948 and 1958. During the site visit conducted by Baker 
in October 1996, it was noted that a number of soil mounds + re located throughout the site. 
However, during the Phase I and Phase II CSI, most of the mounded material had been removd The 
SWMU is covered with grass and surrounded by trees. 
Figure 1. 

A SWMU Investigation plan is presented as 
I 
, 

A Phase I CSI was conducted in September 19917. The purpose of the investigation was to determine 
if material disposed at the site during operation or in the recend past has impacted surface and 
subsurface soils in the vicinity of the SWlvfU. Surface and subsu df ace soil samples were collected 
from four soil borings advanced around the portion of the SWMU wb mounded material had been 
observed (see Figure 1). The samples were submitted to Quanterra Laboratories and analyzed for 
SVOCs and RCRA metals. The analytical results were compared to background criteria, NC DENR 
soil to groundwater screening criteria, and USEPA Region IX rpdential PRGs. Based on the 
evaluation of the results, arsenic, lead, and cadmium exceeded 
established background/secondary criteria. 9 

ie regulatory driven criteria and 

recommended in the form of a Phase II CSI. 
Therefore, additional fnvestigation ‘at SWMU 46 was 

I 

While writing the Project Plans for the Phase II CSI, it was determined that the SWMU was located in 
an industrial setting. Therefore, the soil dam collected during the Ph 

d” 
e II CSI would be compared to 

the USEPA Region IX industrial PRGs in lieu off the residential PR s. In addition, it was determined 
that the COPCs identified in Phase I should be Ire-evaluated against! the industrial PRGs. 

4.2.2 Confirmatory Investigation Activitiels 

The Phase II CSI was conducted on March 23, and April 2 through 6,i2002 in general accordance with 
the Final Project Plans (Baker, 2002). The purpose of the investiga ion was to: (1) further evaluate 
potential impacts to soil at the SWMU, (2) determine if groundwater t as been impacted as a result of a 
release(s) from the SWMU, and (3) attempt to determine the bound “es and approximate depth of the 

T old landfill. The sample locations are shown on Figure 1 and were s lected based on results from the 
Phase I CSI. Detailed procedures used to collect and analyze the samples are described in Section 3.0. 
Detailed procedures used for the geophysical investigation are inclubed as Appendix H. 

The field investigation included the following: 

0 Surface and subsurface soil sampling at six temporary well borings 
a Groundwater sampling at six temporary wells 
. Geophysical survey 

Table 1 provides a summary of the temporary well construction details and static groundwater level 
measurements. A summary of the groundwater sampling field parambters is included in Appendix D. 



The water table was measured in the welis at depths ranging fro 
below the ground surface. Groundwater elevations in the wells rar 
feet above MSL. An interpretive groundwater contour map is pr 
groundwater in the vicinity of the SWMU appears to flow southe 

4.2.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuCh 
RCRA metals. A summary of the laboratory analytical results is 

For the purpose of this investigation, the analytical results for the 
combined with the analytical results collected during Phase II. T 
summaries for positive detections from the two phases were car 
criteria and are presented in Tables 2 through 5: 

l AOC background criteria 
0 Base background criteria 
l Default and site specific NC DENR soil to groundwater c(iteria 
* USEPA Region TX industrial PRGs 

approximately 10.3 to 11.6 feet 
Led from approximately 4.8 to 6.7 
{ided as Figure 1 and shows that 
;t. 

n Laboratories and analyzed for 
tcluded in Appendix G. 

IOPCs identified in Phase I were 
e analytical results and statistical 
?ared to the following screening 

Figure 2 presents the distribution of contaminants that exceed the regulatory driven criteria and 
established background/secondary criteria. 

All eight RCRA metals were detected in the sample set, as follobs: arsenic, barium, c.admium, 
chromium, lead, mercury, selenium, and silver These eight metals exceeded the background criteria in 
the surface and/or subsurface soil samples. Chromium, lead, mere ~ ry, and silver exceeded both the 
AOC and Base background criteria and the NC DENR soil to groun 
industrial PRGs in one or more of the surface soil samples. 

% water criteria and/or Region IX 
Arse c, cadmium, and lead exceeded 

both the AOC and Base background criteria and the NC DENR so 1 to groundwater criteria and/or 
I Region IX industrial PRGs in one or more of the: subsurface soil sam les. Mercury also exceeded the 

Region LX industrial PRGs in a few of the subsurface soil samples; hpwever, the concentrations were 
below the background criteria and NC DENR soil to groundwater criteria. 

Groundwater I 

The analytical results and statistical summary for positive detections)were compared to the following 
screening criteria and are presented in Tables 6 and 7: I 

l Base background criteria 
0 North Carolina 2L standards 

Figure 3 presents the distribution of contaminants that exceeded th regulatory driven criteria and 
established background/secondary criteria. 

Four metals were detected in groundwater samples from one or more f the wells, as follows: arsenic, 
barium, chromium, and lead. Lead exceeded the Base background criteria and North Carolina 2L 

L standard in the sample from well SWMU 46-TW’O6. It should be not that turbidity was elevated in 
the groundwater samples from this well and may have caused a.rtificiaRy high metals concentrations in 
the sample. The elevated turbidity may be attributable to clay laye 

f 
that were encountered during 

4-9 I 



drilling and installation of this well. Barium and chromium also {xceeded the background criteria; 
however, the concentrations were below the 2L standards- 

’ 

Geophysical Survey Results ’ 

Naeva Geophysics Inc. conducted a geophysical survey at SWMU 46 on April 2 and 3,2002. The 
summary results of the survey is discussed herein. A detailed disc 

“I 
ssion of the geophysical. survey is 

presented in the report title “Results of Geoph:ysical Investigation”~ (Appendix H). 

Prior to the geophysical survey, a 25foot grid was established acrbss the open field at the SWMU. 
The survey included an electromagnetic survey (EM), conductivity survey, and Ground Penetrating 
Radar (GPR) survey. Preliminary results were evaluated in the field and an area of anomalous 

4 
response was identified with both EM and total geophysical meth s. The anomalous response was 
located near the central portion of the field and extended southwest and northeast beyond the limits of 
the established grid area. As a result, additional lines were cut int b the woods to the east and west. 
Results showed a significant anomaly consistent with that of a smal landfill (see Appendix H). This 
large anomaly is approximately 200 feet wide and trends southwest in d northeast beyond the limits of 
the area investigated. The amplitude of the results suggests a significant concentration of metals exists 
in the subsurface. Two additional anomalies were observed in the nbrthern portion of the survey area. 
These isolated anomalies are not necessarily associated with the p ential landfill feature. 

7 

GPR data showed significant subsurface disturbances consistent w&the horizontal limits dlefined by 
the other geophysical methods. The GPR data also suggested va/ying concentrations of metallic 
debris exist within the fill area. The depth of landfilled material as not clear but may terminate 
shallower than approximately 10 feet. 

4.2.4 Conciusions 
) 

I 

Several metals were detected in soil at concentrations exceeding the applicable screening criteria. 
Metals that exceeded both the AOC and Base background screenqg criteria and NC DENR soil to 
groundwater screening criteria and/or Region IX industrial PRGs in soil were as follows: 

l Arsenic, mercury, chromium, cadmium, lead and silver 

Lead was the only metal that exceeded the Base background screen 
groundwater. 

The geophysical survey results showed a significant anomaly consh 
The anomalous response was located near the central portion of the 
northeast beyond the limits of the area investigated. 

Based on evaluation of the analytical results and results fi-om the 
investigation at SWMU 46 is warranted. The additional investig 
Section 5.0. 

4-10 
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ng criteria and 2L standards in 

:nt with that of a small landfill. 
field and trends southwest and 

geophysical survey, additional 
ion activities are presented in 
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TABLE 1 

SUMMARY OF PHASE II CONFIRMATORY SAMPLING 
TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CONFIRMATORY SAMPLING INVESTIGATION 
MCB, CAMP LESEUNE, NORTH CAROLINA 

CTO-0143 

I I 1 Top of PVC 

Well No. 

Consultant Casing 
Supervising Elevation 

Date Well (feet, above 
Installed Installation msl) 

18.06 

iKER 1 16.46 I -‘--‘-- I -. 

iwMu46-TwO6 1 3123102 1 BAKER 1 15.12 

Ground Surface Boring 
Elevation (feet, Depth (feet 

above msl) bid 

I’ 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWelkxls 
S WMU46 



DETECTION SUMMARY 
SURFACE SOIL - S%‘MU 046 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil tori SWMU;;-,,lP:;;; 
Background Groundwater Values PRGs Industrial Soil 

Q-2 

METALS (mg/kg) 
Arsenic 1.2 0.67 5.24 
Barium 25 

2.3 
17 848 

~~~~~~ 

100000 ND 
Cadmium 0.07 0.06 2.7 810 ND 

Chromium 6.2 15 27 
Lead 12 21 270 

Mercury 0.04 0.1 0.015 
Selenium 0.53 0.46 12 10000 ND 

Silver 0.09 0.07 0.22 10000 ND 

*;p: pp ‘I ry-G~*;*‘:, 
&$%%&e&~~ Exceeds AOC background concentrations ~‘;~!,~;,,,~~“~~~;,~~~~ 

Bold+?xceeds%asebau7kgr@3itid concentrations 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PRGs 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

10/1/2002 

SWMU46-IS02-00 
09-09-1997 

v-2 

SWMU46-IS03-00 
09-09-1997 

0’ - 2’ 

ND 
ND 
ND 
3.5 

ND 

SWMU46-IS04-00 
09-09-1997 

P-2’ 

1.1 
ND 
ND 
4.1 
5.7 
ND 
ND 
ND 

SWMUO46-SOIL Page 5 of 8 
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TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 046 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SWMU46-TWOI-OO S WMU46-TW02-00 SWMU46-TWO3-00 
03-23-2002 03-23-2002 03-23-2002 

o’- 1’ O’- 1’ o’- 1’ 

METALS (m&g) 
Arsenic 1.2 0.67 5.24 2.7 
Barium 2.5 17 848 100000 

Cadmium 0.07 0.06 2.7 810 
Chromium 6.2 1.5 27. 450 

Lead 12 21 270 7.50 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

10/112002 
SWMUO4GSOlL 

SWMU46-TW04-00 
03-23-2002 

u- l1 

Page 6 of 8 



TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 046 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil to-1 
Background Groundwater Values 

SWMU4;‘f;;f;;; 

O’- 1’ 

S WMU46-TWO6-00 
03-23-2002 

O’- 1’ 

~~~~~~~~~~~Exceeds AOC background concentrations 
* ,, .~~~~~~‘Ll/i*~~,,~.,, 

-BoldTExceedsbasebackground concentranons 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region Ix PRGs 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

10/1/2002 
SWMUO46-SOLL Page 7 of 8 
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TABLE 3 

METALS @/kg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 
Silver 

AOC 
Background 

1.2 
25 

0.07 
6.2 
12 

0.04 
0.53 
0.09 

Base 
Background 

0.67 
11 

0.06 
15 
21 
0.1 

0.46 
0.07 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 046 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region JX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

5.24 2.7 800 0.59 J - 2 

848 100000 6/10 8.1 - 38.3 
2.7 810 500 0.051 J - 0.51 J 
27 450 lO/lO 3.5 - 60.6 
270 750 lO/lO 4.7 - 1950 

0.015 610 S/l0 0,04 J - 0.5 J 
12 10000 3110 0.53 J - 0.68 

0.22 10000 i/10 0.55 

NA - Not applicable 
Analyte detected. Report value is estimated. 

NE - Not established 
AOC comparison + AOC 3 Surface Soil 
Base comparison - Fine Sand Surface Soil 

10/l/2002 
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DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 046 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base USEPA Region IX 
Background 

NC DENR Soil tov( SWMU46ISO l-04 SWMU46-IS02-04 SWMU46-IS03-04 SWMU46-IS04-04 
Groundwater Values PRGs industrial Soil 09-09-1997 09-09-1997 09-09- 1997 09-09-1997 

8’ + 10’ 8’ - 10 8’ - 10’ 8’ - 10’ 

METALS @g/kg) , 

Arsenic 3.5 1.6 
Barium 38 22 

Cadmium 0.01 0.01 
Chromium 20 16 

Lead 21 8.2 
Mercury 0.06 0.08 

Selenium 0.78 0.69 

5.24 2.7 
848 100000 
2.7 810 
27 450 

270 750 
0.015 610 

12 10000 

10/l/2002 
sWMuo4G~solL 

ND 
ND 
ND 

3 
1.8 

ND 
ND 

&;a?&, ex~ MY< ~%$%I%Ie$%%Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
IBoxed;]Exceeds USEPA Region IX PRCis 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 
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TABLE’4 

DETECTION SUMMARY 
SUBSURFACE SOB.. - SWMU 046 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

METALS @g/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

3.5 l.G 5.24 2.1 ND ND ND ND 
38 22 848 100000 1.1 2.7 3.6 3.6 

0.01 0.01 2.7 810 ND ND ND ND 
20 16 27 450 0.72 2 2.6 3.2 
21 8.2 270 750 1.2 1.8 2.8 3.7 

O.OG 0.08 0.015 GIO 0.018 J 
ND 

0.025J 0.026J 
0.78 0.69 

0.025J 
12 10000 ND ND 0.55 J 

!$~~?$h%i%~Exceeds AOC background concentrations “b ̂  >i __ ,,<we 
Bold : Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region Ix PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

10/l/2002 
SWMU046~SOtL 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 046 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil toI7 SWMU4:3zI5-;; 
Background Groundwater Values PROS Industrtal So11 

SWMU4G$W%-:; 

9’. 11’ 7’ - 9’ 

METALS (n@kg) 
Arsenic 3.5 1.6 5.24 2.1 ND ND 
Barium 38 22 848 100000 ND 2.5 

Cadmium 0.01 0.01 2.7 810 ND ND 
Chromium 20 16 21 450 O.G9 3.1 

Lead 21 8.2 270 750 1.1 2.1 
Mercury 0.06 0.08 0.015 610 ND 0.024J 

Selenium 0.78 0.69 12 10000 ND ND 

-4 ~-&a@&% Exceeds AOC background concentrations &&s%&~~;.~$~ 
B’ :>q,g ‘-94 i 

Bold - Exceeds base background concentrations 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region JX PRGs 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

10/l/2002 
SWMU046SOIL 
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AOC 
Background 

METALS @g/kg) 
Arsenic 3.5 
Barium 38 

Cadmium 0.01 
Chromium 20 

Lead 21 

Mercury 0.06 
Selenium 0.78 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 046 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range 
Base Soil to Groundwater PRGs Detects of Positive 

Background Values Industrial Soil No. of Samples Detections 

1.6 5.24 2.7 2110 1.7 - 6.1 
22 848 100000 7110 1.1 - 36.6 

0.01 2.7 810 1110 4.5 
1G 27 4.50 lO/lO 0.G9 - 21.5 

8.2 270 750 lO/lO 1 - 12300 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater Industrial Soil 

0.08 0.015 
0.69 12 10000 l/10 0.55 J 0 0 0 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE ” Not established 

AOC comparison - AOC 3 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

11/15/2002 
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NC 2L SWMU46-TWO1 SWMU46-TWO2 SWMU46-TWO3 S WMU46-TWO4 

Standards (I) 04-06-2002 04-06-2002 04-06-2002 04-06-2002 

METALS @g/L) 

Arsenic 
Barium 

Chromium 
Lead 

12 50 ND 

3.6 

DETECTION SUMMARY 
GROUNDWATER - SWMU 046 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

ND 4.2 J ND 

92.3 59.4 68.4 

0.83 J 2.1 J 1 J 

9/s/02 

Exceeds background concentrations 

Bold - Exceeds 2L standards. 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

(1) - IfNC 2L Standard not available, Interim Standard was used. 

SWMU046-WATER.xls 

ND J 

SWMU46-TWO5 SWMU46-TWO6 
04-06-2002 04-06-2002 

ND 5.7 J 
87.5 78.4 

Page I of 1 





SWMU46-lw03 @ 
(6.7) a *’ 

/ 
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SWMU46 

@ - TEMPOIURY WELL 

0 - PHASE I SOIL BORING 

+ - GROUNDWATER FLOW DIRECTION 
-co- - GROUNDWATER CONTOUR 

I FIGURE 1 FIGURE 1 
PHASE II CONFIRMATORY SE II CONFIRMATORY 
SAMPLING INVESTIGATION 

SWMU 46 
I I CTO- 143 

SOURCE: MCB CAMP LEJEUNE MARCH 2000 I MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 

/- ;‘- ‘: ;> 1. ,, ‘j 



SWMU46-‘TWO3 @ 

SWMU46-TWC2 @ 

- TEMPORARY WELL 

0 - PHASE I SOIL BORING 

OURCE: MCB CAMP LEJEUNE MARCH 2000 

- 

II CONFIRMATORY INVESTIGATIOI 
JUENTS EXCEEDING SCREENING 

CRITERIA IN SOIL 
SWMU 46 

I 

CTO- 143 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 
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tIGURE 3 
0 - TEMPORARY WELL 

0 - PHASE I SOIL BORING 
PHASE II CONFIRMATORY INVESTIGATIOF 

+ - GROUNDWATER FLOW DIRECTION 
CONSTITUENTS EXCEEDING SCREENING 

-6.O- - GROUNDWATER CONTOUR 
CRITERIA IN GROUNDWATER 

SWMU 46 

SAMPLE ID 
-SIMPLE DATE 

SWWU46+‘06] 
04-06-200: 

My&s (UP/L1 
21.0 

SOURCE: MCB CAMP LEJEUNE MARCH 2000 

CTO- 143 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 



4.3 SWMU 43 - Former IR Site No. 11. Pest Control Sho 
+ 

The following sections present the SWMU description and 
conducted during the Phase II CSI, investigation findings, and co 

the investigation activities 

4.3.1 SWMU Description and History 
I 

SWMU 43 was an oil/water separator located east of Holcomb near former LR Site 11, 
which was used as a pesticide/herbicide management area. 
the IR Site 11 area was used for mixing, filling, cleaning, intenance of equipment used for 
application purposes. Water used to clean the 
area and transported via underground piping 
used as a disposal area for radioactive-contaminated 
problem in 1977. A drainage ditch is located 
spilled product (if any) that escaped the collection system. 
as Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose ofth 
operations pertaining to the wash area and the oil/water separate 

E 

investigation was to determine if 
have impacted: (1) surface and 

subsurface soils surrounding the SWMU and (2) surface soils with the drainage ditch immediately 
south of the SWMU. Surface and subsurface soil samples fi-om four soil borings 
advanced around the perimeter of the oil/water separator (see Figu I). Three additional surface soil 
samples were collected from the drainage ditch located SWMU. The samples 
were submitted to Quanterra Laboratories and analyzed for VOCs, S OCs, pesticides, herbicides, and 
RCRA metals. P The analytical results were compared to background criteria, NC DENR soil to 
groundwater screening criteria, and USEPA Region IX residential PRGs. Based on evaluation of the 
results, several SVOCs, pesticides, and metals exceeded the driven criteria and established 
background/secondary criteria. Therefore, additional SWMU 43 was recommended in 
the form of a Phase 11 CSI. 

While writing the Project Plans for the Phase II CSI, it was the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the P se II CSI would be compared to 
the USEPA Region IX industrial PRGs in lieu of the residential In addition, it was determined 
that the COPCs Phase I identification should be re-evaluated industrial PRGs. 

4.3.2 Confirmatory Investigation Activities I 

The Phase II CSI was conducted on March 2.5 and April 8 and 9,2Od in general accordance with the 
Final Project Plans (Baker, 2002). The purpose of the investigation 12 to further evaluate potential 
impacts to soil at the SWMU and determine if groundwater impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Fi re 1 and were selected based on 
results fi-om the Phase I CSI. Detailed proceidures used to analyze the samples are 
described in Section 3.0. 

The field investigation included the following: 

0 Surface and subsurface soil sampling at three soil borings &d three temporary well borings 
l Surface soil sampling at one location in the drainage ditch 
l Groundwater sampling at three temporary wells 

4-11 I 



tails and static groundwater level 
meters is included in Appendix C. 

Table 1 provides a summary of the temporary well construction d 
measurements. A summary of the groundwater sampling field par 7 a 

The water table was measured in the wells at depths ranging fror n 
below the ground surface. Groundwater elevations in the wells ram 
feet above mean MSL. An interpretive groundwater contour map i, 
that groundwater in the vicinity of the SWMU appears to flow sou 

4.3.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChe 
SVOCs, pesticides, and RCM metals. A summary of the laborator 
Appendix E. 

For the purpose of this investigation, the analytical results for the ( 
combined with the analytical results collected (during Phase II. Th 
summaries for positive detections from the two phases are preser 
compared to the following screening criteria: 

l AOC background criteria 
. Base background criteria 
l Default NC DENR soil to groundwater criteria 
l USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceeded 1 
established background/secondary criteria. 

Nineteen SVOCs (mostly PAHs) were detected in the sample se The majority of SVOCs were 
detected in surface soil sample SWMU43-IS0 l-00. Benzo(a)anth scene and benzo(a)pyrene were 
detected in this sample at concentrations exceeding the NC DEb < soil to groundwater screening 
criteria and/or USEPA Region IX residential PRGs. None of the otl :r SVOCs detected in the samples 
exceeded the applicable screening criteria. 

tpproximately 16.1. to 16.6 feet 
:d from approximately 3.9 to 4.1 
provided as Figure 1 and shows 
r/southeast. 

t Laboratories and analyzed for 
analytical results are included in 

OPCs identified in Pha.se I were 
analytical results and statistical 
ed on Tables 6 and 7 and were 

te regulatory driven criteria and 

Eleven pesticides were detected in the sample set. 4,4’-DDD; 4,4’- 
gamma-chlordane and heptachlor epoxide excee:ded NC DENR soil 
and/or USEPA Region IX PRGs in one or more: of the surface soil 7 

DT; alpha-chlordane; die&in; 
o gronndwater screening criteria 
amples. None of the pesticides 

detected in the subsurface soil samples exceeded the applicable f scr iening criteria. 

Seven metals were detected in the sample set, as follows: arsenic, b .um, cadmium, chromium, lead, 
mercury, and selenium. Most of the metals exceeded the backgroun 

? 
screening criteria. Arsenic and 

chromium exceeded the AOC and Base background screening cri eria and the NC DENR soil to 
groundwater screening criteria or USEPA Region M industrial PR 

$ 
s in one or more of the surface 

soil samples. Mercury exceeded the AOC background screening c teria and the NC DENR soil to 
groundwater screening criteria However, the concentrations we e below the Base background 
screening criteria and the USEPA Region IX industrial PRG. No e of the metals detected in the 

i 

subsurface soil samples exceeded both the AOC #and Base backgrou criteria and the NC DENR soil 
to groundwater criteria or USEPA Region IX PRGs. 

4-12 
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Groundwater I 

The analytical results and statistical summary for positive detecti + s are presented on Tables 6 and 7 
and were compared to the following screening criteria: 

. Base background criteria 
l North Carolina 2L standards 

Figure 3 presents the distribution of contami:nants that exceeded the regulatory driven c:titeria and 
established background/secondary criteria. 

remaining two wells. 
! 

ple from well SWMU43-TWO 1. 
The concentration was below the 2L standard. No SVOCs w re detected in samples from the 
One SVOC (4-methylphenol) was detected in the groundwater s 

Six pesticides were detected in groundwater samples from one or 
I 

ore of the wells, as follows: 4,4’- 
DDD, alpha-chlordane, dieldrin, endosulfan I, gamma-chlordan , and heptachlor epoxide. The 
majority of pesticides were detected in the sample from well S 43-TW02. 

,:,, 

All of the detected 
pesticides (except 4,4’-DDD and endosulfan I) exceeded the 2L standards in one or more of the 
samples. 

Four metals were detected in groundwater samples from one or mar 
8 

of the wells, as follows: barium, 
chromium, lead, and selenium. Selenium exceeded the Base backgr und screening criteria. ,However, 
the concentrations were below the 2L standards. 
exceeded the established screening criteria. 

None of the oth+r metals detected in the samples 
I 

Most of the componnds detected in the groundwater (except for 4imethylphenol and endosulfan I) 
were detected in soils at the SWMU. I 

4.3.4 Conclusions I 

Several SVOCs, pesticides, and metals were detected in soil groundwater at concentrations 
exceeding the applicable screening criteria. eeded both the AOC and base 
background screening criteria and NC DENR soil to groundwater criteria and/or USEPA 
Region IX industrial PRGs in soil were as follows: 

0 SVOCs - benzo(a)anthracene, benzo(a)pyrene 
l Pesticides - 4,4’-DDD, 4,4-DDT, alpha chlordane, diekhin, g 

epoxide. 
0 Metals - arsenic, chromium 

Compounds the exceeded the base background screening criteria a 
were as follows: 

. Pesticides - alpha-chlordane, gamma-chlordane, die&in, a 

Based on evaluation of the analytical results, additional investigation 
additional investigation activities are presented in Section 5.0. 
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d 2L standards in groundwater 
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TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEIEUNE, NORTH CAROLINA 
CTO-0143 

Top of PVC 
Consultant Casing Screen 
Supervising 

Depth to 
Elevation Ground Surface Boring Depth to Depth to Interval Groundwater Groundwater 

Date Well (feet, above Bentonite 
Well No. 

Elevation (feet, Depth (feet, Well Depth Sand Pack 
Installed Installation 

Depth (feet, (feet, below top Elevation (feet, 
msl) above msl) hgs) (feet, bgs) (feet, bgs) (feet, bgs) bgs) of casing) W 

S WMU43-TWO1 3125102 BAKER 20.01 20.0 20 20 3 1.5 5 16.1 3.9 
S WMU43-TWO2 3l2.5102 BAKER 20.53 20.6 20 20 3 1.5 5 

3j24102 
16.45 4.1 

SWMU43-TWO3 BAKER 20.46 20.1 22 22 0.5 0 2 16.58 3.9 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A t Nat Applicable 
PVC = Polyvinyl chloride 

TempWelkxls 
SWMU43 



TABLi?Z 

SEMIVOLATILES (q/kg) 
Anthracene 

Benxaidehyde 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fiuoranthene 

bis(2-Ethylhexyl) phthalate 
Butyl benzyl phthalate 

Carbazole 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Fluoranthene 
Fiuorene 

lndeno(l,2,3-cd)pyrene 
Phenantbrene 

Pyrene 
METALS (mg/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

NE 
NE 
NE 
NE 
NE 
NE 
I-02 
NE 
NE 
NE 
NE 
NE 
NE 
Nl? . .- 
NE 
NE 
NE 
NE 

NE 995000 100000000 
NE NE 88000000 
NE 358 2900 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
N% 
NE 
NE 
NE 
NE 

1.8 0.67 
39 17 

0.08 0.06 
16 14 

69 21 
0.07 0.1 

1.0 0.46 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 043 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNB, NORTH CAROLINA 

1.50 J 
NA 

91 
1160 (2) 
6720000 

11600 (2) 
6670 

27800 
NE 

39800 

94o.l 
2901 ml J 

2900 650 J 

168 
276000 
44300 

3260 
59600 

286000 

5.24 
848 
2.7 

~-~ I 
270 

0.015 
12 

swMU43-ISOl-00 SWMU43-IS02-00 swMU43-ISO3-00 SWMU43-lS04-00 
09-10-1997 09-10-1997 09-10-1997 O9- I o- 1997 

O-2 o’- 2’ w-2 0’ - 2 

ND ND ND 
NA NA NA 
ND ND Nb 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND 45 J ND 
ND ND G5 J 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND IQ. ND 
ND ND ND 
ND ND ND 

NE 440 J 
29000 990 J 

180000 390 I 
100000000 ND 

120000 140 J 
290000 1100 J 

10000000 ND 
290 120 J 

30000000 1500 
33000000 39 J 

2900 470 J 
NE 670 

54000000 580 J 

1.8 
ND 
ND ~~ 
14.1 

8 
ND 
ND 

ND 
ND 

----ML 
4.9 
4.5 
ND 
ND 

10/l/2002 
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TABsi 

DETECt’rON SUMMARY 
SURFACE SOIL - SWMU 043 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

PESTICIDES (@kg) 
4,4’-DDD 
4&DDE 
4,4’-DDT 

alpha-BHC 
alpha-Chiordane 

delta-BHC 
Dieldrin 

gamma-Chlordane 
Heptachlor epoxide 

NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

Base 
Background 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NC DENR Soil to 
Groundwater Values 

129(l) 
NE 

1360 (1) 
NE 

28 (3) 
6.2 
1.1 

28 (3) 
6.7 

17000 m ND 
12000 ND 40 
12000 gQ@ 35 

590 ND ND 
11000 NA NA 
2900 ND ND 

150 ND ND 
11000 NA NA 

270 ND ND 

T;&<“E ~“~,:<“*~~1~1 

~&~&$&?@Exceeds ACC background concefltrations xî *Y2*w 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I 
Boxed Exceeds USEPA Region tX PROS 

(1) _ Detected concentrations exceed NC DENR generic soil-to-water criteria. 

However, site-specific critieria were not calculated because the TOC was 1000 @kg, 

which is the same concentration used to calculate the default criteria. 

(2) - Site-specific criteria calculated with interim2L and TOC of iOOOmg/kg. 

(3) - Value for cblordane was used for alpha-chlordane and gamma-chlordane 

J - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Target Compound List 

ND - Analyte not detected. 

NE - Not established 

SWMU43-lSO2-00 

09-10-1997 
0’ - 2’ 

swMU43-ISO3-00 
09-10-1997 

o’- 2’ 

5.9 
3.9 
ND 
ND 
NA 
ND 
ND 
NA 
ND 

swMu43-ISO4-00 
09-10-1997 

w-2 

ND 

ND 
ND 
ND 
NA 
ND 
ND 
NA 
ND 

10/l/2002 
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TAB=? 

SEMIVOLATILES (up/kg) 
Anthracene 

Benzaldehyde 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)Buoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Butyl benzyl phthalate 

Carbazole 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Fluorantbene 
Fluorene 

Indeno(l,2,3-cd)pyrene 
Phenanthrene 

Pyrene 
METALS (mgikg) 

Arsenic 
Barium 

Cadmium 
Chromium -~ 

Lead 
Mercury 

Selenium 

NE 
NJ? 
NE 
NE 
NE 
NE 
NJ? 
NE 
NE 
NE 
NE 
NE 
NE 
NE ..I 
NE 
NJ? 
NJ2 
NE 

NE 
NE 
NE 
NE 
NE? 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
N% 
NE 
NE 
NE 
NE 

1.8 0.67 
39 17 

0.08 0.06 
16 -pE 
69 21 

0.07 0.1 
1.0 0.46 

Base 
Background 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 043 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAM? LEJEUNE, NORTH CAROLINA 

995000 
NE 
358 
91 

1160(2) 
6720000 

11600 (2) 
6670 

27800 
NE 

39800 
10000000 

168 
_-_^-- 
LlbUUU 

44300 
3260 

59600 
286000 

5.24 
848 

100000000 ND ND ND ND 
88000000 ND ND ND NA 

2900 ND ND ND ND 
290 ND ND ND ND 

2900 ND ND ND ND 
NE ND ND ND ND 

29000 ND ND ND ND 
180000 55 110 ND 59 .I 

100000000 ND ND ND ND 
120000 ND ND ND ND 
290000 ND ND ND ND 

10000000 ND ND ND ND 
290 ND ND ND ND 

30000000 ND ND ND ND 
33000000 ND ND ND ND 

2900 ND ND ND ND 
NE ND ND ND ND 

54000000 ‘ND ND ND ND 

2.7 810 ND 
A? -4% 4.1 

270 750 17.7 
0.015 610 0.05 

12 10000 0.22 

SWMU43-SB02-00 SWMU43-SB03-00 SWMU43-SSOl-00 
03-2.5-2002 03-2.5-2002 09-17-1997 

o’- 1’ O’- 1’ o’- 2’ 

J 6.9 J 7.2 J 11.5 
J g&J @gJ 0.048 
J 0.49 J 0.52 J ND 

10/l/2002 
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TAB&” 

PESTICIDES (@kg) 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

alpha-BHC 
alpha-Chlordane 

delta-BHC 
Dieldtin 

gamma-Chlordane 
Heptachlor epoxide 

NE 
NE 
NE 
NJ2 
NE 
NE 
NJ? 
NE 
NE 

Base 

Background 

NE 
NE 
NF. 
NE 
NE 
NE 
NE 
NE 
NE 

DETECTION SUMMARY 
SURFACE SO& - SWMU 043 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
bv33, CAMP EEJEUNE, NORTH CAROLINA 

129(l) 
NE 

1360 (1) 
NE 

28 (3) 
62 
1.1 

28 (3) 
6.7 

17000 ND 
12000 100 
12000 420 

590 ND 
11000 DJ 
2900 ND 

150 JjQJ 
11000 JfjQ 

270 gJ 

~~~~~~~~~~~~~~~~xc~s AOC background concentrations 
Bbld - Exceeds base background concentrations 

Underlined . Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds LJSEPA Region IX PRGs 
(1). Detected concentrations exceed NC! DENR generic soil-to-water criteria. 

However, site-specific critieria were not calculated because the TOC was 1000 mg/kg, 
which is the same concentration used to calculate the default criteria. 

(2). Site-specific criteria calculated with interim 2L and TGC of iOOOmng/kg. 
(3). Value for chlordane was used for alpha-chlordane and gamma-chlordane 

J - Analyte detected. Report value is estimated. 
NA - Not analyzed. Not on the Phase I Target Compound List 
ND _ Analyte not detected. 
NE - Not established 

SWMU43-SB02-00 
03-25-2002 

O’- 1’ 

0.88 
9.4 
2.5 
ND 
ND 
ND 
ND 
ND 
ND 

SWMU43-SB03-00 SWMU43-SSOI-00 
03-25-2002 09-17-1997 

o’- 1’ 0’ - 2’ 

I 1.1 J 
J 6 J 
J 4.7 J 

ND 
6.9 .I 
ND 
ND 
1.5 J 

ND 

ND 
92 

120 
ND 
NA 
ND 
ND 
NA 
ND 
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SEMIVOLATILES (ug/kg) 
Anthracene 

Benzaldehyde 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethy!hexyl) phthalate 
Butyl benzyl phthalate 

Carbazole 
Chrysene 

Di-n-octyl phthalate 
Dibena(a,h)anthracene 

Pluoranthene 
Phtorene 

Indeno(l,2,3+d)pyrene 
Phenanthrene 

Pyrene 
METALS (mg/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

NE 
NE 
NE 
NE 
NE 
NE 
NJ? 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

1.8 
39 

0.08 

16 
69 

0.07 
1.0 

Base 
Background 

NE 995000 
NE NE 
NE 358 
NE 91 
NE 1160 (2) 
NE 6720000 
NE 11600 (2) 
NE 6670 
NE 27800 
NE NE 
NE 39800 
NE looooooo 
NE! 168 
NE 276000 
NE 44300 
NE 3260 
NE 59600 
NE 286000 

0.67 
17 

0.06 
~~ 

21 
0.1 

0.46 

5.24 
848 
2.7 

47 
270 

0.015 
12 

TABLB 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 043 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNB, NORTH CAROLINA 

O-2’ 

100000000 
88000000 

2900 
290 

2900 
NE 

29000 
18OOQO 

100000000 
120000 
290000 

290 
30000000 
33000000 

2900 
NF. 

54000000 

ND ND ND ND 
NA NA 33 J ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
100 190 J 250 J 83 J 
ND ND 46 I ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND -ND N% 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

SWMU43-SS03-00 SWMU43-SS04-00 SWMU43-TWOI- 
09-17-1997 03-25-2002 03-25-2002 

O’- 2 O’- 1’ O’- 1’ 

ND 
7.8 J 

ND 
8.9 .I 

-L 
1.9 J 

12.1 22.4 J 4.5 J 
0.04J 
0.27 S 
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PESTICIDES (@kg) 
4,4’-DDD 
4,4$-DDE 
4,4’-DDT 

alpha-BHC 
alpha-Chlordane 

delta-BHC 
Dieldrin 

gamma-Chlordane 
Heptachlor epoxide 

10/l/2002 
SWMUO43~SOIL 

NE NE 
NE NE 
NE NE 
NE NEi 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

Base 
Background 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 043 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR Soil to 
Groundwater Values 

SWMU43-SS02-00 
09-17-1997 

W-2’ 

129(l) 
NE 

1360 (1) 
NE 

28 (3) 
6.2 
1.1 

28 (3) 
6.1 

17000 ND 
12000 ND 
12000 ND 

590 ND 
11000 NA 

2900 ND 

150 ND 

11000 NA 

270 ND 

iep~<pdwv ” 
&&~$~&&Exceeds AOC background concentrations 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

0. 
Boxed - Exceeds USEPA Region IX PRGs 

(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

However, site-specific critieria were not calculated because the TCC was 1000 mg&g, 

which is fhe same concentration used to calculate the default criteria. 

(2) - Site-specific criteria calculated with interim 2L and TOC of iOOOmg/kg. 

(3) . Value for chlordane was used for alpha-chlordane and gamma-chlordsne 

J - Analyte detected. Report value is estimated. 

NA _ Not analyzed. Not on the Phase I Target Cornpouad List 
ND - Analyte not detected. 

NE - Not established 

SWMU43-SS03-00 
09-17-1997 

0’ - 2’ 

ND 
46 

110 
ND 
NA 
ND 
ND 
NA 
ND 

SWMLJ43-SS04-00 
03-25-2002 

O’- 1’ 

ND 
310 
210 
ND 
JlJJ 
ND 
ND 
14 J 

ND 

SWMU43-TW01-00 

03-25-2002 
o’- I’ 

ND 

14 
78 

ND 
@J 

ND 

ND 

17 

6.6 .I 
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TAB2 i 

SEMWOLATILES (q/kg) 
Anthracene 

Benzaldehyde 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)tluoranthene 

bis(2-Ethylhexyl) phthalate 
Butyl benzyl phthalate 

Carbazole 
Chrysene 

Di-n-octyl phthalate 
&benz(a,h)anthracene 

Fluoranthene 
Fluorene 

Indeno(l,2,3+d)pyrene 
Phenanthrene 

Pyrene 
METALS (mg/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

~~ 
Lead 

Mercury 
Selenium 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NC L.1 
NE 
NE 
NE 
NE 

995000 
NE 
358 
91 

1160(2) 
6720000 

11600 (2) 
6670 

27800 
NE 

39800 
10000000 

168 
276800 

44300 
3260 

59600 
286000 

1.8 0.67 5.24 
39 17 848 

0.08 0.06 2.7 
16 15 -S- 
69 21 270 

0.07 0,l 0.015 
1.0 0.46 12 

Background 

DETECTION SUMMARY 
SURFACE SOIL - SWMIJ 043 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

88000000 
2900 

290 
2900 

NE 
29000 

180000 

120000 
290000 

10000000 
290 

30000000 
33000000 

2900 
NE 

54000000 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
120 J 400 
ND ND 
ND ND 
ND ND 
100 J ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

%so 4.1 
750 9s 
610 Q.&J 

10000 ND 

swm43-TWO3-00 

03-25-2002 

o’- 1’ 

ND 
12 J 

ND - 
2 

3.6 
Q&J 
ND 

10/l/2002 
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PESTICIDES (u&g) 
4,4-DDD 
4,4’-DDE 
4,4’-DDT 

alpha-BHC 
alpha-Chlordane 

delta-BHC 
Dieldrin 

gamma-Chtordane 
Heptachlor epoxide 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

Base 
Background 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 043 

SWMU CONFLRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

129(l) 
NE 

1360(l) 
NE 

28(3) 
6.2 
1.1 

28 (3) 
6.7 

17000 UJ 
12000 210 J 
12000 7200 

590 ND 
11000 &QJ 
2900 ND 

150 ND 
11000 550 

270 ND 

swMu43-TWo3-00 

03-25-2002 

o'- 1' 

1.4 J 
3.7 
22 

0.88 J 
1.5 J 
3.8 J 
ND 

1 J 
ND 

~~:~~~~~E 
>- ,M& k-a% . . . ..r zs xceeds AOC background concentrations 

Bold. Exceeds base background concentrations I 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PRGs 
(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

However, site-specific critteria were not calculated because the TOC was 1000 mg/kg, 
which is the same concentration used to calculate the default criteria. 

(2) _ Site-specific criteria calculated with interim ZL and TOC of lOOOmg/kg. 
(3) . Value for chlordane was used for alpha-chlordatte and gamma-chlordaoe 

1 - Analyte detected. Report value is estimated. 
NA - Not analyzed. Not on the Phase I Target Compound List 
ND _ Analyte not detected. 
NE. Not established 

10/l/2002 
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TAB&3 

STATISTICAL SUMMARY 
SURFACE SOLL - SWMU 043 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SEMIVOLATILES @g/kg) 

Anthracene 
Benzaldehyde 

Benzo(a)anthracene 
Benxo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)petylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Butyl benzyl phthalate 
Carbazole 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Pluomnthene 
Pluorene 

Indeno( 1,2,3cd)pyrene 
Phenanthrene 

Pyrene 
METALS In~/lro~ \ a. -L)I 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 
PESTICIDES (u&kg) 

4.4’-DDD ___~ ~~ 
4,4’-DDE 
4,4’-DDT 

alpha-BHC 
alpha-Chlordane 

delta-BHC 
Dieldrin 

gamma-Chlordane 
Heptachlor epoxide 

101112002 
swMUo43. SOL 

AOC Base Soil to Groundwater 
Background Background Values 

NE 
NE 
NJ2 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 995000 
NE NE 
NE 358 
NE 91 
NE 1160 (2) 
NE G720000 
NE 11600 (2) 
NE 6670 
NE 27800 
NE NE 
NE 39800 
NE 10000000 
NE 168 
NE 276000 
NE 44300 
NE 3260 
NE 59600 
NE 286000 

1.8 0.67 5.24 
39 17 848 

0.08 0.06 2.7 
16 15 27 
69 21 270 

0.07 0.1 0.015 
1.0 0.46 12 

Ii!2 ~~ 
NE 
NE 
NE 
NE 
NE 
NE 
PIEi 
NE 

-- ---*1j-- 
NE NE 
NE 1360 (1) 
NE NE 
NE 28 (3) 
NE 6.2 
NE 1.1 
NE 28 (3) 
NE 6.7 

NC DENR USEPA Renion IX No. of Positive 
PRO: 

Industrial Soil 

100000000 

88000000 

2900 
290 
2900 
NE 

29000 
180000 

100000000 
120000 
290000 

10000000 
290 

30000000 
33000000 

2900 
NE 

54000000 

2.7 
100000 

810 
450 
750 
610 

10000 

--t700~-- 
12000 
12000 
590 

11000 
2900 
150 

11000 
270 

Detects I 
No. of Samples 

l/14 
l/7 

l/14 
l/14 
l/14 
1114 
1114 
11114 
2114 
l/14 
l/14 
1114 
1114 
l/14 
1114 
l/14 
l/l4 
l/l4 

11114 
10/14 
2114 
14/14 
14/14 
804 
7114 

6?1? 
1 l/14 
14/14 
l/14 
6/7 
l/l4 
1114 
611 
2114 

J - Analyte detected. Repon value is estimated. 
NA - Not applicable 
NE I Not established 
(1) - Detected concentrations exceed NC DENR generic sail-to-water criteria. 

However, site-specific critieria were act calculated because the TOC! was 1000 tag/kg, 
which is the same ~on~entmtiot~ used to calculate the default criteria. 

(2) - Site-specific criteria calculated with interim21 and TCC of lOOOmg&g. 
(3) - Value for chlordane was used for alplmchlordane and gamma-chlordaae 

AOC comparison AOC 5 Sutface Soil 
Base comparison Fine Sand Surface Soil 

Range 
of Positive 
Detections 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC 
Background 

150 J NA 
33 J NA 

940 J NA 
910J NA 
660 J NA 
440 J NA 
990 J NA 

305-400 NA 
46J-65J NA 

14OJ NA 
1lOOJ NA 
1OOJ NA 
120 J NA 
1500 NA 
39 J NA 

470 J NA 
670 NA 

580 J NA 

1.3-4.4J 
8.9 J - 39.7 
0.1 J-2.3 
1.9 J - 28.2 
3.6 - 25.9 

0.04 J - 0.09 J 
0.22 J - 0.92 

lxKrrm0 
3.7 * 310 

2.5 J - 25000 
0.88 J 

lSJ-870J 
3.8 J 
1305 

IJ-550 
6.6 J - 35 J 

Above Base 
Background 

Above NC DENR USEPA Region IX 
Soil to Groundwatet Industrial Soil 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 ‘_ 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



SEMIVOLATILES (ugkg) 
bis(2-Ethylhexyl) phthalate 

Caprolactam 
Di-n-octyl phthalate 
METALS (mgkg) 

Arsenic 
Barium 

Chromium 
Lead 

Selenium 
PESTICIDES (q/kg) 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

alpha-Chlordane 
Aid+ 

gamma-Chlordane 
Methoxychlor 

TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 043 

SWMU CONFLRMATQRY SAMPLJNG (CT00143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NE NE 6610 180000 ND ND ND ND 
NE NE NE 100000000 NA NA NA NA 
NE NE 10000000 10000000 ND ND ND ND 

1.9 11 5.24 
26 29 848 
12 27 27 

8.6 14 270 
0.43 1.7 12 

NE NE 129 
NE NE NE 
NE NE 1360 
NE NE 27.8 
NE NE NE 
NE NE 27.8 
NE NE 56100 

SWMU43-1SO4-01 
09-10-1937 

2’ - 4’ 

1.6 

“: ?f+W,, 
~%+&&l~ Exceeds AOC background concentrations 

,,” 7 :> ‘@ 
_I _e,>, >,i_;;ri.-* %:“U~C,~.% I ,, ,.$ 

Bold-Fxceed~as~baek*ou&oncentrati~ 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

IBoxed-[Exceeds USEPA Region JX PRGs 
J - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Target Compound List 
ND - Analyte not detected. 
NE ” Not established 

17000 42 ND ND ND 
12000 ND 17 ND 2.2 ’ 
12000 300 34 ND 8.1 
11000 NA N.4 NA -. 

NA 

150 ND ND ND ND 
11000 NA NA NA NA 

4400000 , ND ND ND ND 

Page 1 of 3 
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TABLB 4’ 

DETECTION SUMMARY 
SUBSURFACE SOLL - SWMU 043 

SWMU CONFIRMATORY SAMPLJNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base 
round 

NC DENR Soil toI- SWMU~--~~~i~; 
Groundwater Values PRGs Itrdustnal Soil 

SWMtJ403j-$j33&$ 

ll’- 13’ Ill- 13’ 

SWMU43-SB03-06 SWMU43-TW01-06 
03-25-2002 03-25-2002 

ll’- 13’ 11’- 13’ 

SEMIVOLATILES (@kg) 
bis(2Ethylhexyl) phthalate 

Caprolactam 
Di-n-octyl phthalate 
METALS (tug/kg) 

Arsenic 
Barium 

Chromium 
Lead 

Selenium 
PESTICIDE$ (&kg) 

4,4’-DDD 
4,4-DDE 
4,4’-DDT 

alpha-Chlordane 
.4!drht 

gamma-Chlordane 
Methoxychior 

NE NE 6670 180000 61 J ND ND ND 
NE NE NE 100000000 ND 24 J ND ND 
NE NE 10000000 10000000 ND ND ND ND 

1.9 11 5.24 2.7 1.9 J 
26 29 848 100000 11 .l 
12 27 27 450 11.4 J 

8.6 14 270 750 5.3 J 
0.43 1.7 12 10000 0.41 J 

ND 
ND 
3.9 
2.6 
ND 

0.38 J 
6.7 J 
6.1 J 

45 
0.38 J 

ND 
2.6 J 
2.5 J 
3.4 J 

0.25 J 

NE 
NE 
NE 
NE 
..- NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 

129 17000 
NE 12000 

1360 12000 
27.8 11000 
NE 150 

27.8 11000 
56100 4400000 

ND 
ND 
2.2 J 
1.1 J 

0.31 J 
0.7 J 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
0.71 J 

1.5 J 
0.78 J 
ND 
ND 
ND 

~$!#%&@#Exceeds AOC background concentrations i-.&*a3%g.Ri! ?&” Y 
Bold - E~e~shasebackground~on~n~~~~--~ 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
[Boxed-[Exceeds USEPA Region LX PRGs 

J - Analyte detected. Report value is estimated. 
NA - Not analyzed. Not on the Phase I Target Compound List 
ND - Analyte not detected. 
NE - Not established 

10/l/2002 
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DETECTION SUMMARY 
SUBSURFACE SOIL s SWMU 043 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SEMIVOLATILES (@kg) 
bis(2-Ethylhexyl) phthalate 

Caprolactam 
Di-n-octyl phthalate 
METALS @g/kg) 

Arsenic 
Barium 

Chromium 
Lead 

Selenium 
PESTICIDES (q/kg) 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

alpha-Chlordane 
A!drin 

gamma-Chlordane 
Methoxychlor 

NE 
NE 
NE 

1.9 11 5.24 2.7 ND 
26 29 848 100000 1.5 J 
12 21 27 450 1.5 3 

8.6 14 270 750 2.7 J 
0.43 1.1 12 10000 ND 

NE 
NE 
NE 
NE 
MC ‘7Y 
NE 
NE 

NE 
NE 
NE 

NE 
NE 
NE 
NE 
Lrn IYC 
NE 
NE 

6670 
NE 

10000000 

129 17000 
NE 12000 

1360 12000 
27.8 11000 
NE 150 

27.8 11000 
56100 4400000 

180000 52 J 
100000000 ND 
10000000 ND 

3~&~~~**----~ .*, q 

&~&&&&&Exceeds AOC background concentrations :;4‘. .:&wmm$b 
~~ $aExceedshasehackgroundroncentratio~ 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PRGs 
J - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Target Compound List 
ND - Analyte not detected. 
NE - Not established 

10/112002 
SWMUO43SOIL 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

150 J 
ND 
110 J 

ND 
ND 
3.4 

5 
ND 

ND 
ND 
4.2 J 
ND 

0.75 J 
ND 
3.4 J 

Page 3 of 3 



STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 043 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects / of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Jndustrial Soil 
AOC Base 

Background Background 

NE NE 6670 

NE NE NE 
NE NE 10000000 

180000 5110 52 J - 250 J NA NA 
l/6 24 J NA NA 
1110 1lOJ NA NA 

1.9 11 5.24 2.7 G/l0 0.38 J - 3.3 
26 29 848 100000 5110 lSJ-31.3 

12 27 27 450 10110 1.5 J - 17.3 
8.6 14 270 750 lO/lO 2.6 - 1.4 
0.43 1.7 12 10000 3/10 0.25 J - 0.41 J 

NE 
NE 
NE 
NE 
iu’E 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 

129 17000 1110 
NE 12000 3110 

1360 12000 6/10 
27.8 11000 216 
NE 150 2110 

27.8 11000 l/6 
56100 4400000 l/IO 

42 
0.71 J- 17 
1.55-300 

0:?8 J - 1.1 J 
0.31 J - 0.75 J 

0.7 J 
3.4J 

NA NA 
NA NA 
NA NA 
‘“! h 
i41; 

NA 
NA 

NA NA 
NA NA 

SEMIVOLATILES (q/kg) 
bis(2-Ethylhexyl) phthalate 0 

Caprolactam 
Di-n-octyl phthalate 
METALS (mgkg) 

Arsenic 
Barium 

Chromium 
Lead 

Selenium 
PESTICIDES (q/kg) 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

alpha-Chlordane 
Al&in 

gamma-Chlordane 
Methoxychlor 

0 

0 

0 

0 

0 

J - Analyte detected. Report value is estimated. 
NA A Not applicable 

-NE-Not-established~ _~-~--~ ~- 

AOC comparison - AOC 5 Subsurface Soil 
Base comparison - Clay Subsurface Soil 

10/l/2002 
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SEMIVOLATILES @g/L) 
4-Methylphenol 

METALS (u&L) 
Barium 

Chromium 
Lead 

Selenium 
PESTICIDES (ug/L) 

4,4’-DDD 
alpha-Chlordane 

Dieldrin 
Endosulfan I 

gamma-chlordane 
Heptachlor epoxide 

NE 3.5 0.9 J ND ND 

145 2000 
5.8 50 
3.6 15 
2.8 50 

NE 
NE 
NE 
NE 
NE 
NE 

. .__.,- 
TABLE 6 

DETECTION SUMMARY 
GROUNDWATER - SWMU 043 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU43-TWO1 SWMU43-TWO2 SWMU43-TWO3 
Standards (1) 04-08-2002 04-09-2002 04-08-2002 

0.14 
0.027 

0.0022 
220 (2) 
0.027 

18.4 17.2 43.8 
ND ND 0.81 J 
ND ND 1.1 J 

ND 
-0.056 J 0.049 0.19 

J ND 
J 0.039 J 

0.02 J 0.076 J ND 
ND 0.082 J ND 
ND 0.054 ND 

0.11 0.16 ND 

J - Analyze detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not estimated 
(I) - If NC 2L Standard not available, Interim Standard was used. 
(2) - Region IX Preliminary Remediation Goal (PRG) 
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SEMIVOLATILES (ug/L) 
4-Methylphenol 

METALS (u&L) 
Barium 

Chromium 
Lead 

Selenium 
PESTICIDES #g/L) 

4,4’-DDD 
alpha-Chlordane 

Dieldrin 
Endosulfan I 

gamma-chlordane 
Heptachlor epoxide 

Background 
Concentrations 

NE 

145 2000 313 
5.8 50 113 
3.6 15 If3 
2.8 50 213 

NE 
NE 
NE 
NE 
NE 
NE 

‘.._ 

TABLE 7 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 043 

SWMU CONRRMATORY SAMPLING (CTO-0:43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L No. of Positive 
Standards (1) Detects/No. of Samples 

3.5 l/3 

0.14 113 
0.027 313 
0.0022 213 
220 (2) l/3 
0.027 l/3 
0.004 213 

Range of Positive 
Detections 

0.9 J 

17.2 - 43.8 
0.81 J. 
1.1 J 

3 J - 4.2 J 

0.049 J NA 0 
0.039 J - 0.19 J 
0.02 J - 0.076 J 

0.082 J 
0.054 

0.11 - 0.16 

Positive Detects above Positive Detects above 
Background 2L Standard 

NA 0 

0 0 

0 0 

0 0 

‘1, 
; 

., 8.’ 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) ” If NC 2L Standard not available, Interim Standard was used. 
(2) - Region IX Preliminary Remediation Goal (PRO) 
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4.4 SWMU 253 - 1205 Aboveg;round Storage Tank 

The following sections present the SWMU description and hi tory, 
R 

the investigation activities 
conducted during the Phase Il CSI, investigation findings, and co, elusions. 

4.4.1 SWMU Description and History t 

SWMU 253 consists of a former steel, 500-gallon, used oil abov 
4 

ground storage tank (AST). The 
SWMU was located south of the intersection of Birch and Hamm nd Roads in Hadnot Point behind 
Building 1205. The perimeter around the SWMU is secured with 

II/ 
fence. The ground surface around 

the SWMU is covered with asphalt. No evidetnce of contammatio, spills were observed during the 
Confirmatory Investigation. A SWMU investigation plan is presented as Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose of !he investigation was to determine 
if historic operation of the former AST has impacted surface and s fb 

J 

surface soils in the vicinity of the 
SWMU. Surface and subsurface soil samples were collected at one soil boring advan& in the 
general vicinity of the former AST location (see Figure 1). The s ples were submitted to Quanterra 
Laboratories and analyzed for WCs, SVOCs, and RCRA met&s. The analytical results were 
compared to background criteria, NC DENR soil to groundwat r screening criteria and USEPA 
Region IX residential PRGs. Based on evaluation of the results, be o(a)pyrene and arsenic exceeded 
the regulatory driven criteria and established background/second 

h 
criteria. Therefore, additional 

investigation at SWMU 253 was recommended in the form of a 

While writing the Project Plans for the Phase II CSI, it was 
an industrial setting. Therefore, the soil data collected during the 
the USEPA Region IX industrial PRGs in lieu of the residential 
that the COPCs identified in Phase I should be re-evaluated again 

the SWMU was located in 
II CSI would be compared to 
In addition, it was determined 

4.4.2 Confirmatory Investigation Activities I 
I 

The Phase II CSI was conducted on March 22 and April 5,2002 in general accordance with the Final 
Project Plans (Baker, 2002). The purpose o;f the investigation &as to further evaluate potential 
impacts to soil at the SWMU and determine if groundwater has been impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Fi 

t 
r-e 1 and were selected based on 

results from the Phase I CSI. Detailed procedures used to ~011, t and analyze the samples are 
described in Section 3.0. 

The field investigation included the following: 

. Surface and subsurface soil sampling alt three temporary w 11 borings 
Groundwater sampling at three temporary wells 

1 0 

Table 1 provides a summary of the temporary well construction de ils and static groundwater level 
measurements. A summary of the groundwater sampling field p A eters is included in Appendix D. 

The water table was measured in the wells at clepths ranging 
below the ground surface. Groundwater elevat.ions in the wells 
19.7 feet above mean MSL. An interpretive groundwater 
shows that groundwater in the vicinity of the SWMU 

4-14 
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4.4.3 Investigation Findings 

Laboratories and analyzed for 
is included in Appendix G. 

For the purpose of this investigation, the analytical results for the in Phase I were 
combined with the analytical results collected during Phase II. analytical results and statistical 
summary for positive detections from the two phases were the following screening 
criteria and are presented on Tables 2 through 5: 

0 AOC background criteria 
l Base background criteria 
l Default and site-specific NC DENR soil to groundwater c ~ ‘teria 
0 USEPA Region IX industrial PRGs ” 

Figure 2 presents the distribution of contaminants that exceeded e regulatory driven criteria and 
established background/secondary criteria. 

Fourteen SVOCs (mostly PA&) were detected in the sample s’ t. None of the concentrations 
exceeded the established screening criteria. e 

Three metals were detected in the surface soil sample set, as follo ’ s: barium, chromium, and lead. 
None of the concentrations exceeded the estabhshed screening crit ria. 

i Four metals were detected in the subsurface soil sample set, as follows: arsenic, barium, chromium, 
and lead. Barium exceeded the AOC background screening criteria in two of the samples, however, 
the concentrations were below all other criteriaL. Arsenic exceed the AOC and Base background 
criteria, as well as the USEPA Region LX industrial PRG, in 
be noted that this sample was collected from a depth g the Phase I CSP conducted in 
September 1997. None of the other detected metals 

Groundwater I 

The analytical results and statistical summary fair positive detection were compared to the following 
screening criteria and are presented on Tables 6 and 7: 

l Base background criteria 
l North Carolina 2L standards 

One SVOC (bis-2-ethylhexyl phthalate) was detected in the groundwater sample from well 
SWMU253-TWO3. The concentration was below the 2L standar . No SVOCs were detected in 
samples from the remaining two wells. t 

Four metals were detected in groundwater samples from one or 
chromium, lead, and selenium. Barium did not exceed the 
lead, and selenium exceeded the Base background 
below the 2L standards. 

the wells, as follows: barium, 
screening criteria. Chromium, 

the concentrations were 

I 
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All of the compounds detected in groundwater, except for selenmm, were detected in soils at the 
SWMU. 

4.4.4 Conclusions I 

Arsenic was the only compound that exceeded both the AOC and base background criteria and NC 
DENR soil to groundwater criteria and/or USEPA Region IX industrial PRGs in soil. 

None of the compounds detected in groundwater exceeded the applicable screening criteria. 

3ased on the lack of consistent detections in the soil and groundwater samples collected at the 
SWMU, it was determined that the arsenic detection was a isolated1 anomalous detection. Arsenic is 
often endemic/anthropogenic on the Base and its detection does not readily correlate with past or 
present activity at SWh4U 253. Therefore, no further action is ret b mmended. 

I 
4,-16 I 
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TABLE 1 

SUMMARY OF PHASE II CONFIRMATORY SAMPLING 
TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CONPIRMATORY SAMPLING INVESTIGATION 
MCB, CAM? LEJEUNE, NORTH CAROLINA 

CTO-0143 

I 1 TopofPVC 

Well No. Installed Installation l&l) 
SWMU253-TWO1 3122102 BAKER 30.37 
SWMU253-TWO2 3122102 BAKER 30.24 
SWMU253-TWO3 3122102 BAKER 30.25 

Ground Surface Boring 
Elevation (feet, Depth (feet, Well Depth 

above ml) b) (feet, bgs) 
30.5 19 19 
30.3 18 18 
30.4 20 19 

6 I 4 I 8 10.56 19.7 

7 5 9 I 10.75 I 19.5 i 

Notes: 

n-4 = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWells.xls 
S WMU253 



DETECTION SUMMARY 
SURFACE SOIL - SWMU 253 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SEMIVOLATILES (@kg) 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2Ethylhexyl) phthalate 

Chrysene 
Di-n-octyl phthalate 

Fluoranthene 
Indeno(l,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

METALS (m&8) 
Barium 

Chromium 
Lead 

Base USEPA Region IX NC DENR Soil to-1 SWMU253-IS01-00 SWMU25:3T;;;; 
Background Groundwater Values PRGs Industrial Soil 

09-15-1997 

0’ - 2’ O’- 1’ 

NE NE 995000 100000000 
NE NE 358 2900 
NE NE 91 290 
NE NE 2320 (I) 2900 
NE NE 6720000 NE 
NE NE 23200 (1) 29000 
NE NE 6670 180000 
NE NE 39800 290000 
NE NE 10000000 10000000 
NE NE 276000 30000000 
NE NE 3260 2900 
NE NE 59600 NE 
NE NE 286000 54000000 

12 17 848 100000 ND 
6.4 15 27 450 5.4 
20 21 270 750 1.8 

23 J 
88 J 
84 J 

110 J 
67 J 

110 J 
88 J 

130 J 
ND 
320 J 
68 J 

190 J 
220 J 

~~~~~~~~~~~~~ Exceeds AOC background concentrations 

Bold * Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed - Exceeds USEPA Region IX PRGs 

(1) - Site-specific criteria calculated with interim ‘ZL and TOC of 2005mg/kg. 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

913102 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
89 J 

ND 
ND 
ND 
ND 

ND 

2.3 
2.8 J 

SWMU253-TW02-00 
03-22-2002 

o’- 1’ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 8 
1.6 0.91 
1.3 .I 2.1 J 

SWMU253-TW03-00 
03-22-2002 

o’- 1’ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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TABLE 3 

SEMIVOLATILES (q/kg) 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Chrysene 
Di-n-octyl phthalate 

Fluoranthene 
Indeno(l,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

METALS (mg/kg) 
Barium 

Chromium 
Lead 

AOC Base 
Background Background 

NC DENR USEPA Region IX No. of Positive Range 

Soil to Groundwater PRGs Detects of Positive 
Values Industrial Soil No. of Samples Detections 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater Industrial Soil 

NE NE 995000 100000000 l/4 23 J NA 
NE NE 358 2900 114 88 .I NA 
NE NE 91 290 114 845 NA 
NE NE 2320 (1) 2900 l/4 ItOJ NA 
NE NE 6720000 NE l/4 67 J NA 
NE NE 23200(l) 29000 l/4 1lOJ NA 
NE NE 6670 180000 l/4 88 J NA 
NE 9 NE 39800 290000 l/4 130 J NA 
NE NE 10000000 10000000 l/4 89 J NA 
NE NE 276000 30000000 114 320 J NA 
NE NE 3260 2900 l/4 68 J NA 
NE NE 59600 NE 114 19OJ NA 
NE NE 286000 54000000 l/4 220 J NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

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 

12 17 848 100000 l/4 8 0 0 0 0 
6.4 15 27 450 414 0.91 - 5.4 0 0 0 0 
20 21 270 750 414 1.3 J - 2.8 J 0 0 0 0 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 253 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Site-specific criteria calculated with interim 2L and TOC of 2OOSmg/kg. 

AOC comparison - AOC 6 Surface Soil 
Base comparison - Fine Sand Surface Soil 

9/3/02 
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TAI. 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 253 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil toI- SWMU25&I;yll,-- 
Background Groundwater Values PRGs Industrial Soil 

8’ - 10’ 

SWMU253-‘IWOl-06 
03-22-2002 

11’- 13’ 

SEMIVOLATILES (@kg) 
Anthracene 

Benzo(a)aathracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Carbazole 
Chrysene 

Di-n-octyl phthalate 
Fluoranthene 

Indeno(l,2,3-cd)pyrene 
Phenanthrene 

Pyrene 
METALS @g/kg) 

Arsenic 
Barium 

Chromium 
Lead 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

995000 
358 
91 

2320 (1) 
6720000 

23200 (1) 
6670 

NE 
39800 

10000000 
276000 

3260 
59600 

286000 

100000000 74 J 
2900 150 J 
290 79 J 

2900 140 J 
NE 58 J 

29000 93 J 
180000 140 J 
120000 110 J 
290000 180 J 

10000000 ND 
30000000 670 

2900 59 J 
NE 400 

54000000 450 

1.6 1.6 5.24 
10 22 848 100000 ND 
11 16 27 450 5.3 

6.9 8.2 270 750 2.6 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
44 J 59 J 

ND ND 
ND ND 
ND ND 
ND ND 

SWMU253-TW02-05 SWMU253-TWO3-06 
03-22-2002 03-22-2002 

P’- 11’ ll’- 13’ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND ND 

Underlined: Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PRGs 
(1) - Site-specific criteria calculated with interim 2L and TOC of 2005mg/!q 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

10/l/2002 
SWMU253-SOIL 
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TA. 

‘.\ 

SEMIVOLATILES (ugkg) 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2Bthylhexyl) phthalate 

Carbazoie 
Cbrysene 

Di-n-octyl phthalate 
Pluoranthene 

Indeno(l,2,3-cd)pyrene 
Phenanthrene 

Pyrene 
METALS (m&k& 

Arsenic 
Barium 

Chromium 
Lead 

AGC 
Background 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Base Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region JX 

Background Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

NE NE 995000 100000000 l/4 74 J 
NE NE 358 2900 l/4 150J 
NE NE 91 290 l/4 79 J 
NE NE 2320 (1) 2900 114 1405 
NE NE 6720000 NE 114 58 J 
NE NE 23200 (1) 29000 114 93 J 
NE NE 6610 180000 114 14o.l 
NE NE NE 120000 l/4 1lOJ 
NE NE 39800 290000 l/4 1801 
NE NE 10000000 10000000 214 445-595 
NE NE 276000 30000000 l/4 670 
NE NE 3260 2900 114 59 J 
NE NE 59600 NE 114 400 
NE NE 286000 54000000 Ii4 450 

1.6 1.6 5.24 2.7 l/4 
10 22 848 100000 214 
11 16 21 450 414 
6.9 8.2 270 750 414 

3.2 
10.5 - 13.9 
1.9 - 5.3 

1.7J-4.6.l 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 253 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Site-specific criteria calculated with interim 2L and TGC of 2005mg/kg. 

AOC comparison - AOC 6 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

10/1/2002 
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DETECTION SUMMARY 
GROUNDWATBR - SWMU 253 

SWMU CONPIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU253.TWO1 
Standards (1) 04-05-2002 

SWMU253-TWO2 SWMU253-TWO3 
04-05-2002 04-05-2002 

SEMIVOLATILES &/I,) 

b&(2-EthylhexyBphthalate NE 3 ND ND 1 .I 
METALS @g/L) 

Barium 145 2000 19.7 .I 21.6 J 37.2 
Chromium 5.8 50 

Lead 3.6 15 
Selenium 2.8 50 

3.9 J 
3.2 J 
ND 

J - Analyte detected. Report value is estimated, 
ND - Analyte not detected. 
NE - Not estimated 
(1) - If NC 2L Standard not available, Interim Standard was used. 

g/3/02 
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Background NC 2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Concentrations Standards (1) Detects/No. of Samples Detections Background 2L Standard 

SEMIVOLATILES (q/L) 
bis(2-EthylhexyBphthalate 

METALS (ugiL) 
Barium 

Chromium 
Lead 

Selenium 

NE 

145 
5.8 
3.6 
2.8 

/ ._?, 
TABLE 7 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 253 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

3 

2000 
50 
15 
50 

l/3 1J NA 0 
o/o 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - If NC 2L Standard not available, Interim Standard was used. 

I 
,.., 

913102 
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4.5 SWMU 254 - 1408 DumDster 

The following sections present the SWMU description and 
conducted during the Phase II CSI, investigation findings, and con 

the investigation activities 

4.5.1 SWMU Description and History I 

SWMU 254 consists of a dumpster identified in the RFA Repoh (EnSafe, 1996) as containing 
unpunched paint cans and approximately one gallon of Citrakleen. The SWMU is located northwest 
of the intersection of Elm Street and Michael Road in Hadnot Pomt, west of Building 1408. The 
dumpster could not be located during the Phase I CSI. The ground surface in the vicinity the SWMU 
is covered with grass and did not show evidence of contamination and/or spills during the 
investigation. A surface water drainage ditch begins in the vie- *ty of the SWMU and travels 

i northwest and connects to another surface water drainage ditch is 1 cated directly southwest of the 
SWMU. A SWMU investigation plan is presented as Figure 1. ~ 

A Phase I CSI was conducted in September 1997. The purpose of the investigation was to determine 
if materials placed in the dumpster during past pmctices had impactep surface and subsurface soils in 
the vicinity of the SWMU. Surface and subsurhace soil samples were collected from one soil boring 
advanced in the general vicinity of the former dumpster (see Figure1 1). One additional surface soil 
sample was collected from the drainage ditch. The samples were submitted to Quanterra Laboratories 
and analyzed for VOCs, SVOCs, and RCRA metals. The results were compared to 
background criteria, NC DENR soil to groundwater and USEPA Region IX 
residential PRGs. Based on evaluation of the results, several exceeded the regulatory driven 
criteria. Therefore, additional investigation at SCVMU 254 was recom 
CSI. 

nended in the form of a Phase II 

While writing the Project Plans for the Phase II CSI, it was determine that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Pha e II CSI would be compared to 
the USEPA Region IX industrial PRGs in lieu of the residential PRG, In addition, it was determined 
that the COPCs identified in Phase I should be re-evaluated against ie industrial PRGs. 

4.5.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 22 and April 4,2002 in ge 
Project Plans (Baker, 2002). The purpose of the investigation w; 
impacts to soil at the SWMU and determine if groundwater has I 
release(s) fkom the SWMU~ The sample locations are shown on Figu 
results fkom the Phase I CSI. Detailed procediures used to collec 
described in Section 3.0. 

The field investigation included the following: 

0 Surface and subsurface soil sampling at three temporary we 
. Surface soil sampling at one location from the drainage ditc 
* Groundwater sampling at three temporary wells 

Table 1 provides a summaq~ of the temporary well construction deta 
measurements. A summary of the groundwater sampling field param 
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teral accordance with the Final 
; to further evaluate potential 
:en impacted as a result of a 
: 1 and were selected blased on 
and analyze the samples are 

borings 

.s and static groundwater level 
ters is included in Appendix D. 



The water table was measured in the wells at depths ranging from a )proximately 9.1 to 9.5 feet below 
the ground surface. Groundwater elevations in the wells ranged frc m approximately 15.3 to 15.4 feet 
above mean MSL. An interpretive groundwater contour map is pr lvided as Figure 1 and shows that 
groundwater in the vicinity of the SWMU appears to flow southeaft. 

4.5.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChem Laboratories and analyzed for 
SVOCs. A summary of the laboratory analytical results is include4 in Appendix G. 

soil 
I 

For the purpose of this investigation, the analytical results for the COPCs identified in Phase I were 
combined with the analytical results collected during Phase II. The kmalytical results and a statistical 
summary for positive detections from the two phases were cornPared to the following screening 
criteria and are presented in Tables 2 through 5: 

. Default and site-specific NC DENR soil to groundwater vjlues 

. USEPA Region IX industrial PRGs I 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria. 

Twenty SVOCs (mostly PAHs) were detected in the surface soil r/ample set. Benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, dibenz.(a,h)anthracene, and mdeno(l,2,3cd)pyrene exceeded 
NC DENR soil to groundwater screening criteria and/or Region IX mdustrial PRGs in one or more of 
the surface soil samples. None of the other detected SVOCs exceeded the established screening 
criteria. 

There were no exceedances of established screening criteria in the subsurface soil sample slet. 

Groundwater 

No SVOCs were detected above laboratory reporting limits or esta 
groundwater samples collected from the three temporary wells at S! 

4.5.4 Conclusions 

Several SVOCs were detected in surface soil at concentrations e 
criteria. Compounds that exceeded either the NC DENR soil to gr 
Region IX industrial PRGs in surface soil were as follows: 

0 SVOCs - benzo(a)anthmcene, benzo(a)pyrene, benzo(b)fluor 
and indeno( 1,2,3-cd)pyrene. 

Based on evaluation of the analytical results, additional action at I 
additional activities are presented in Section 5.0. 

sin thene, dibenz(a,h) anthracene, 

$F WWJ 254 is warranted. The 
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TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LRRXJNE, NORTH CAROLINA 
CTO-0143 

SWMU254-TWO2 
SWMU254-TWO3 

Date 

3122102 

Top of PVC 
Consultant Casing Screen Depth to 
Supervising Elevation Ground Surface Boring Depth to Depth to Interval Groundwater Groundwater 

Well (feet, above Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite Depth (feet, (feet, below top Elevation (feet, 
of casing) ks) 

BAKER 24.78 25.2 I 1x 18 6 4.5 I 8 

Notes: 

msl = Mean Sea Level N/A = Not Applicable 
bgs = Below Ground Surface PVC = Polyvinyl chloride 

TempWekxls 
SWMU254 



SEMIVOLATILES (q/kg) 
Acenaphthene 

Acenaphthylene 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(Z-Ethylhexyl) phthalate 

Butyl benzyl phthalate 
Carbazole 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Dibenzofuran 
Fhtorene 

Fluoranthene 
Indeno(l,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

NC DENR Soil toll 
Groundwater Values PRGs Industrial Soil 

8160 38000000 
11400 NE 

995000 100000000 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 254 

SWMU CONFIRMATORY SAMPLINS (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SWMU2.54.IS01-00 SWMU254-SSOl-00 SWMU2.54-SS02-00 SWMU254-TWOl-00 

09-12-1997 09-12-1997 03-22-2002 03-22-2002 

0’ - 2 0’ - 2 o’- 1’ cr- 1’ 

NA NA 170 J ND 
1000 J 76 J 1200 J ND 

938 (1) 
249 (1) 

3 160 (2) 
6720000 

3 1600 (2) 
6670 

27800 
NE 

39800 
10000000 

460 (1) 
12600 (2) 

44300 
276000 

8920 (1) 
59600 

286000 

1600 J 100 J 2400 

NE 7700 17000 J 
29000 7200 420 21000 J 

180000 1000 J 280 J 2600 
100000000 ND ND 490 3 

120000 2100 J 110 J 2600 
290000 9900 540 27000 

10000000 ND ND 240 J 
2901 2800 ND 

5100000 
1 

ND 
590015 

ND 220 J 
33000000 ND ND 290 J 
30000000 17000 910 44000 

2900 7400 480 33oooJ 
NE 5000 270 J 9800 

54000000 13000 690 35000 

I 

Underlined - Exceeds NC DBNR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 

(1) - Detected concentrations exceed NC DENR generic 
soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 2735 mg/kg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 2735mgntg. 

J - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Target Compound List 

ND - Analyte not detected. 
NE - Not established 

ND 
57 J 
78 J 

130 J 
60 .I 
49 J 

ND 
ND 
ND 
86 J 

ND 
ND 
ND 
ND 
130 J 
86 J 
43 J 

100 J 

SWMU254-TW02-00 
03-22-2002 

o’- 1’ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

9/I l/O2 
SWMU254_SOIL.xIs Page 1 of 2 



.__,e 

TABLE 2 

NC DENR Soil toyi 
Groundwater Values PRGs Industrial Soil 

SEMIVOLATILES @g/kg) 

Pyrene 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo(a)antbracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Butyl benzyl phthalate 

Carbazole 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Dibenzofuran 
Fluorene 

.Fko-t+“e .YLL L c,, 
Indeno( 1 ,2,3-cd)pyrene 

Phenanthrene 

8160 

286000 

38000000 
11400 

54000000 

NE 
995000 100000000 
938(l) 2900 
249(l) 290 

3160 (2) 2900 
6720000 NE 

3 1600 (2) 29000 
6670 180000 

27800 100000000 
NE 120000 

39800 290000 
10000000 10000000 

460(l) 290 
12600(Z) 5100000 

44300 33000000 
276000 30000000 

8920 (1) 2900 
59600 NE 

Underlined - Exceeds NC DENR soil tc 

I Boxed - Exceeds USEPA Region I 
----------- ~- (1) - Detected concentrations e: 

soil-to-water criteria. The 

cllculeted using a 2L or in 

(2) - Site-specitic criteria c&u: 
J - Analyte detected. Report 

NA - Not analyzed. Not on the 

ND - Analyte not detected. 
NE - Not established 

DETECTION SUMMARY 
SURFACE SOIL - SWMIJ 254 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SWMU254-TW03-00 
03-22-2002 

0'. 1' 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
48 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

9/l l/02 
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TABLE3 

SEMXVOLATILES @g/kg) 
Acenaphthene 

Acenaphthylene 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2Ethylhexyl) phthalate 

Butyl beazyl phthalate 
Cacbazole 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Dibenzofuran 
Fluorene 

Fluoranthene 
Indeno(l,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 254 

SWMU CONFIRMATORY SAMPLING (CTO-Oi43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC 

Values Industrial Soil No. of Samples Detections Background 

8160 38000000 t/4 170 .I 
11400 NE 316 765. 12OOJ 

995000 100000000 3/G 1005-2400 
938 (1) 2900 4/G 575-14000 
249 (1) 290 416 78 J - 24000 J 
3160 (2) 2900 416 13OJ-430003 
6720000 NE 416 60 J - 17000 J 
31600(Z) 29000 4/G 49 J - 21000 J 

6670 180000 316 2805-2600 
27800 100000000 l/G 490 J 

NE 120000 316 IlOJ-2600 
39800 290000 416 86 J I 27000 

10000000 10000000 216 485-2405 
460(l) 290 2°C 

1;; 
2800-5900J 

12600(2) 5100000 220 J 
44300 33000000 l/G 290 J 
276000 30000000 416 130 J - 44000 
8920 (1) 2900 416 86J-330005 
59600 NE 416 43 J - 9800 
286000 54000000 416 100 J - 35000 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Positive Detects Positive Detects Positive Detects 
Above Base 
Background 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Above NC DENR USEPA Region IX 
Soil to Groundwater Industrial Soil 

(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 
Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 2735 mg/kg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 2735mg/kg. 

9/11/02 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOlL - SWMU 254 

SWMU CONFIRMATORY SAMPLlNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

USEPA Region IX NC DENR Soil toI( SWMU254-IS01-03 SWMU254-TWOl-04 SWMU254-TW02-04 
Groundwater Values 

SWMU254-TW03-04 
PROS Industrial Soil 09-12-1997 03-22-2002 03-22-2002 03-22-2002 

6'- 8' 7' - 9 T-9' 7'- 9' 

SEMIVOLATILES (ugkg) 

bis(ZEthylhexy1) phthalate 
Di-n-octyl phthalate 

6670 180000 240 J ND ND 
10000000 

ND 
10000000 ND ND ND 33 J 

I 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated, 

9/11/02 

SWMU254~SOIL.xls 

ND - Analyte not detected.’ 
NE - Not established 
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STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 254 

SWMU CONFIRMATORY SAMPLING (CT@0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

SEMIVOLATILES (q/kg) 

bis(2-Ethylhexyl) phthalate 6610 180000 114 240 J NA NA 

Di-n-octyl phthalate 10000000 10000000 114 33 J NA NA 
0 

0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

9/l l/02 
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/ 4.6 SWMU 255 - Building; 1502 OWWater Separator 

The following sections present the SWMU description and hi: 
conducted during the Phase II CSI, investigation findings, and car 

4.6.1 SWMU Description and History 

SWMU 255 is a 4-foot by &foot, covered, concrete oil/water sepan 

ory, the investigation activities 
:lusions. 

;or associated with Building 1502 
(a vehicle maintenance facility). The SWMU is located southwest bf the intersection of Elm Street 
and Gibb Road in Hadnot Point. A surface water drainage ditch isilocated west of the SWMU and 
parallels Gibb Road. The area surrounding the SWMU is covere/l with grass. The grit chamber 
associated with the SWMU is detached and offset to the northeast. During the site visit conducted by 
Baker in 1996, it was evident that the grit chamber had overflowed i4l the past causing contamination 
of the surface soils. Additionally, evidence that a spill may have occu~ed was observed in the adjacent 
concrete drainage channel. A SWMU investigation plan is presented as Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose of thb investigation was to determine 
if historic operations associated with the oil/water separator have impacted the surface and subsurface 
soils in the vicinity of the SWMU or the drainage ditch adjacen! to the SWMU. Surface and 
subsurface samples were collected from four soil borings advanced around the perimeter of the 
SWMU (Figure 1). Three additional surface soil samples were collect&d Tom the drainage ditch. The 
samples were submitted to Quanterra Laboratories and analyzed ior VOCs, SVOCs, and RCRA 
metals. The analytical results were compared to background criteriaj NC DENR soil to groundwater 
screening criteria, and USEPA Region Ix residential PRGs. Based on evaluation of the results, 
Benzo(a)pyrene and pentachlorophenol exceeded the regulatory driven criteria in one of the surface 
soil samples collected from the concrete-lined drainage ditch. Therefore, additional investigation at 
SWMU 255 was recommended in the form of a Phase II CSI. Dubng the site visit conducted by 
Baker in March 2002, it was noted that the sediment in the drainage ditch appeared to have been 
“cleaned out.” ! 

While writing the Project Plans for the Phase II CSL it was determined that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Ph 4 se II CSI would be compared to 
the USEPA Region M industrial PRGs in lieu of the residential PRG& In addition, it was determined 
that the COPCs identified in Phase I should be re-evaluated against bhe industrial PRGs. 

4.6.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 2 1 and April 5,2002 in general accordance with the Final 
Project Plans (Baker, 2002). The purpose of .the investigation w+s to further evaluate potential 
impacts to soil at the SWMU and determine if groundwater has been impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Figu e 1 and were selected based on 
results from the Phase I CSI. 
described in Section 3.0. 

i Detailed procedures used to colleci and analyze the samples are 

The field investigation included the following: I 

0 Surface and subsurface soil sampling at one temporary well boring 
0 Groundwater sampling at one temporary well I 
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It should be noted that the samples were proposed to be collected 1 ieneath the concrete-lined drainage 
ditch; however, the terrain around the ditch prevented sampling at this location. As a result, the 
temporary well boring was moved to a location between the SWMU and the ditch. 

Table 1 provides a summary of the temporary well construction details and static groundwater level 
measurement. A summary of the groundwater sampling field parameters is included in Appendix C. 

The water table was measured in the well at a depth of approximately 9.5 feet below the ground 
surface. The groundwater elevation in the well was 14.7 feet abo , e mean MSL. G 

4.63 Investigation Findings 

Laboratories and analyzed for 

For the purpose of this investigation, the analytical results for the 9 OPCs identified in Phase I were 
combined with the analytical results collected during Phase II. The analytical results and statistical 
summary for positive detections from the two phases were compared to the following screening 
criteria and are presented in Tables 2 through 5: 

I 
l Default NC DENR soil to groundwater criteria I 
0 USEPA Region IX industrial PRGs I 

Figure 2 presents the distribution of contaminarits that exceeded tb 
f 

regulatory driven criteria. 

Twelve SVOCs (mostly PAHs) were detected in the surface soil sample set. The majority of SVOCs 
were detected in surface soil sample SWMU255-SSOl-00, which has collected from the concrete 
drainage channel in September 1997. Pentachlorophenol exceeded the NC DENR soil to groundwater 
screening criteria in this sample. None of the other SVOCs detqted in the surface soil samples 
exceeded the applicable screening criteria. , 

One SVOC, bis(2-&hylhexyl)phthalate, was detected in the subsurface soil sample set. None of the 
screening criteria were exceeded. 

Groundwater 

No SVOCs were detected above the laboratory reporting limits in the groundwater sample collected 
from the temporary well at SWMIJ 255. 

4.6.4 Conclusions 

Pentachlorophenol was the only SVOC that exceeded the in soils at the 
SWMU. It should be noted that this compound exceeded in one of the surface 
soil samples collected from the concrete drainage ditch in Septemb during the Phase I CSI. 
The sediment in the ditch has since been removed. No SVOCs exe ded the applicable screening 
criteria in soils immediately surroundmg the SWMIJ or in 
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Based on evaluation of the analytical results, no further action IS recommended at SWMJJ 255. i. 
ResuIts from SWMU255-TWO1 did not contain pentachloroph k no1 therefore indicating that the 
compound is not originating from SWMU 255. 

4-21 / 



TABLE1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
CTO-0143 

I 1 Tel, of PVC 
Casing 

Elevation 
(feet, above 

Well No. Installed Installation l&l> 
SWMU255-TWO1 3/22/02 BAKER 24.18 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

/i 

Screen 
Ground Surface Boring 

Depth to 
Depth to Depth to Interval Groundwater Groundwater 

Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonlte Depth (feet, (feet, below top Elevation (feet, 
above msl) bgs) (feet, bgs) (feet, bgs) (feet, bgs) W of casing) bgs) 

24.2 18 18 6 4.5 8 9.48 14.7 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWekxls 
swMu255 



TABLE 2 

SEMIVOLATILES (@kg) 
Benzo(a)anthracene 358 

Benzo(a)pyrene 91 
Benzo(b)fluoranthene 1160(l) 

Benzo(ghi)perylene 6720000 
Benzo(k)fluoranthene 11600(l) 

bis(2-Ethylhexyl) phthalate 6670 
Chrysene 39800 

Fluoranthene 276000 
Indeno( 1,2,3-cd)pyrene 3260 

Pentachlorophenol 23 
Phenanthrene 59600 

Pyrene 28GOOO 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 255 

SWMU CONFIRMATORY SAMPLiNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR Soil to 
Groundwater Values PRGs Industrial Soil 09-14-1997 

0’ - 2 

2900 ND 
290 ND 

2900 ND 
NE ND 

29000 ND 
180000 160 J 
290000 ND 

30000000 ND 
2900 ND 

11000 ND 
NE ND 

54000000 ND 

Boxed Exceeds USEPA Region IX PRGs 

(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 
However, site-specific critieria were not calculated because the TOC was 1000 
mg!kg, which is the same concentration used to calculate the default criteria. 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

SWMU255-IS02-00 
09-14-1997 

W-2 

ND 
ND 
ND 
ND 
ND 
79 J 

ND 
ND 
ND 
ND 
ND 
ND 

SWMU2.55IS03-00 
09- 14- 1997 

0’ - 2 

ND 
ND 
ND 
ND 
ND 
160 J 
ND 
ND 
ND 
ND 
ND 
ND 

SWMU255-IS04-00 
09-14-1997 

W-2 

ND 
ND 
ND 
ND 
ND 
140 
ND 
ND 
ND 
ND 
ND 
ND 

911 l/O2 
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SEMIVOLATILES (@kg) 
Benzo(a)anthracene 358 

Benzo(a)pyrene 91 
Benzo(b)fluoranthene 1160(l) 

Benzo(ghi)perylene 6720000 
Benzo(k)fluoranthene llGO0 (1) 

bis(‘2-Ethylhexyl) phthalate 6670 
Chrysene 39800 

Pluornnthene 276000 
Indeno(l,2,3-cd)pyrene 3260 

Pentachlorophenol 23 
Phenanthrene 59600 

Pyrene 286000 

. ._l, ‘, 

TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 25.5 

SWXU CONFiR‘MATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR Soil to USEPA Region 1x1 SWMU255-SSOI-00 SWMU255-SS02-00 ‘MU255-SS03-00 WMU255-TWOl-00 
Groundwater Values PRGs Industrial Soil 

2900 63 J 

290 91 J 
2900 120 J 

NE 47 J 
29000 130 J 

180000 .I 300 J 
290000 100 J 

30000000 160 J 
2900 47 J 

11000 UJ 
NE 72 J 

54000000 190 J 

underlined - Exceeds NC DENR soil to groundwater come&on criteria 

Boxed Exceeds USEPA Region IX PRGs 

(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria, 

However, site-specific critieria were not calculated because the TOC was 1000 
mg/kg, which is the same concentration used to calculate the default criteria. 

J - Analyte detected. Report value is estimated. 
ND - Anrlyte not detected. 
NE - Not established 

09-17-1997 
p-2 

09-17-1997 
u-2 

ND 
43 J 

ND 
ND 
ND 
89 J 
45 J 
49 J 

ND 
ND 
ND 
89 J 

09-17-1997 
0’ - 2’ 

ND 
ND 
ND 
ND 
ND 
65 J 

ND 
ND 
ND 
ND 
ND 
ND 

03-21-2002 
O’- 1’ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

9111102 
SWMU255~SOfL.xls 
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TABLE 3 

SEMIVOLATILES &g/kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Fluoranthene 
Indeno(l,2,3-cd)pyrene 

Pentachlorophenol 
Phenanthrene 

Pyrene 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 255 

SWMII CGNFIRMATOR-Y SAMPLING (CTG-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

3.58 

91 
1160(I) 
6720000 

11600(l) 

6670 

39800 

276000 

3260 

23 

59600 

286000 

2900 
290 

2900 
NE 

29000 
180000 
290000 

118 631 NA NA 
218 439-91 J NA NA 
l/8 1205 NA NA 

118 47 J NA NA 
l/8 1305 NA NA 
718 65 J - 300 J NA NA 

2/8 45 J - 100 J NA NA 
218 49J- 16OJ NA NA 
l/8 47 J NA NA 
l/8 2101 NA NA 
l/8 72 J NA NA 
218 895-1903 NA NA 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) ” Detected concentrations exceed NC DENR generic soil-to-water criteria. 

However, site-specific critieria were not calculated because the TOC was 1000 mg/kg, 
which is the same concentration used to calculate the default criteria. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

911 l/O2 
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TABLK4 

DETECTION SUMMARY 
SUBSURFACB SOIL - SWMU 255 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

USEPA Region IX NC.DENR soi’ toI SWMU255ISOl- SWMU255-IS02-04 SWMU255-lS03-03 SWMU255lS04-02 SWMU255-TWO1-04 
Groundwater Values PRGs Industrial Soil 09-14-1997 09-14-1997 09-14-1997 09-14-1997 03-21-2002 

8’ - 10’ 8’ - 10 6’ - 8’ 4’ - 6’ 7’ - 9’ 

SEMIVOLATILES &g/kg) 

bis(2Ethylhexyl) phthalate 6670 180000 130 J 100 J 140 J 4G0 79 J 

1 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region 1X PRGs 

J - Analyte detected. Report value is estimated. 
NE - Not established 

9/l l/02 
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TABLE5 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 255 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

SEMIVOLATILES (@kg) 
bis(2-Ethylhexyl) phthalate 6670 180000 515 79 J - 460 NA NA 0 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

9/l l/O2 
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4.7 SWMU 258 - S1745 Oil/Water Separator 

The following sections present the SWMU description and h&tory, the investigation activities 
conducted during the Phase II CSI, investigation findings, and conclusions. 

4.7.1 SWMU Description and History I 

SWMU 258 is located within the central portion of the Hadnot Point Industrial Area adjacent to 
Michael Road and Building 17 11. The SWh4N.l consists of a coFrete oivwater separator and grit 
chamber. The grit chamber receives a mixture of solids and fluids from the adjacent vehicle wash 
rack. The solid fraction is retained while the fluids which contain water, waste oil, and grease are 
passed to the oil/water separator. The SWMU currently is in use. I It is unknown when the SWMU 
started operations. The perimeter around the SWMU is secured with a fence and locking gate, The 
ground surface is covered with asphalt and grass. During the site visit conducted by Baker in 1996, 
paint and petroleum stains were observed on the concrete walls of & system. A SWMU investigation 
plan is presented on Figure 1. I 

A Phase I CSI was conducted in September 1997. The purpose of the investigation was to determine 
if operation of the oil/water separator and grit chamber has impacted surface and subsurface soils in 
the vicinity of the SWMU. Surface and subsurface soil samples $ere collected at six soil borings 
advanced around the perimeter of the SWMU (see Figure 1). The soil samples were submitted to 
Quanterra Laboratories and analyzed for VOCs, SVOCs, and RCI@ metals. The analytical results 
were compared to background criteria, NC DENR soil to groundwater screening criteria, and USEPA 
Region IX residential PRGs. Based on evaiuation of the results, one VOC (acetone) and two metals 
(cadmium and mercury) exceeded the regulatory driven criteria and ebtablished background/secondary 
criteria. Therefore, additional investigation at SWMU 2.58 was recommended in the form of a Phase II 
CSI. 

While writing the Project Plans for the Phase II CSI, it was determined that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Phase II CSI would be compared to 
the USEPA Region IX industrial PRGs in lieu ofthe residential PRGs. In addition, it was determined 
that the COPCs identified in Phase I should be Ire-evaluated against I the industrial PRGs. 

4.7.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 22 and April 6,2002 in general accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation was to further evaluate potential 
impacts to soil at the SWMU and determine if groundwater has been impacted as a result of a 
release(s) Gem the SWMU. The sample locations are shown on Figute 1 and were selected based on 
results from the Phase I CSI. Detailed procedures used to colleqt and analyze the samples are 
described in Section 3.0. 

The field investigation included the following: 

. Surface and subsurface soil sampling at three temporary we1 

. Resampling of surface soil at soil boring SWh4U25%ISO5- 
acetone) 

0 Groundwater sampling at three temporary wells 

4-22 
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Table 1 provides a summary of the temporary well construction details and static groundwater level 
measurements. A summary of the groundwatler sampling field par/ametem is included in Appendix D. 

I 
The water table was measured in the wells at depths ranging from approximately 3.0 to 3.2 feet below 
the ground surface. Groundwater elevations in the wells ranged f&m approximately 25.7 to 26.0 feet 
above mean MSL. An interpretive groundwater contour map is provided as Figure 1 and shows that 
groundwater in the vicinity of the SWMU appears to flow north+est. 

4.7.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuCh’ m Laboratories and analyzed for 
RCRA metals. One surface soil sample (SWMU258-IS0500) L? as also analyzed for VOCs. A 
summary of the laboratory analytical results is included in Appe&x G. 

For the purpose of this investigation, the anabytical results for the COPCs identified in Phase I were 
combined with the analytical results collected. during Phase II. The analytical results and statistical 
summaries for positive detections from the two phases were compared to the following screening 
criteria and are presented in Tables 2 through 5: 

. AOC background criteria , 
l Base background criteria , 
l Default and site-specific NC DENR soil to groundwater criteria 
l USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceeded {he regulatory driven criteria and 
established background/secondary criteria. 

Six VOCs were detected in the surface soil sample set, as follows: 2-butanone, acetone, benzene, 
carbon disulfide, ethylbenzene, and methylene chloride. Most of t$e VOCs were detected in sample 
SWMU258-ISO5-00. Acetone (3 100 ug/kg) exceeded the NC DENR soil to groundwater criteria 
(2890 q/kg) in surface soil sample SWMU258-ISO5-00, which &s collected in September 1997 
during the Phase I CSI. The presence of acetone was suspect and likely attributable to laboratory 
preparation/cleaning because this SWMU has not had a history of)accepting acetone-contaminated 
waste. This location was resampled during Phase II to confirm the presence of acetone and the 
resultant concentration was 28 ug/kg, which is well below the applic+ble screening criteria. Therefore, 
acetone is not considered a COPC for SWMU 258. None of the other VOCs detected in the samples 
exceeded the applicable screening criteria. 

Seven metals were detected in the surface soil sample set, as follows: arsenic, barium, cadmium, 
chromium, lead, mercury, and selenium. All of the metals screening criteria in 
one or more of the samples. Arsenic exceeded AOC and Base back NC DENR soil to 
groundwater criteria and the USEPA Region IX 
mercury exceeded AOC and Base background criteria and the 
screening criteria. 

Four metals were detected in the subsurface soil sample set, as follo 
f 

s: barium, chromium lead and 
mercury. Lead exceeded the AOC and Base background criteria, however, the concentrations were 
below the NC DENR soil to groundwater criteria and USEPA Region/Ix industrial PRG. Mercury was 
the only .inorganic that exceeded the NC DENR soil to grouhdwater values; however, the 

, 
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concentrations were below the AOC and Base background criteriz 
in the samples exceeded the established screening criteria. 

/ None of the other metals detected 

Groundwater 

The analytical results and statistical summary for positive detections were compared to the following 
screening criteria and are presented on Tables 6 and 7: 

I 

0 Base background criteria 
‘a North Carolina 2L standards 

Figure 3 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. 

Four metals were detected in groundwater samples fkom one or more of the wells, as follows: arsenic, 
barium, chromium, and lead. Arsenic exceeded the background criteria and 2L standard. Chromium 
and lead exceeded the Base background criteria; however, the concentrations were below the 2L 
standards. None of the barium concentrations exceeded the establtshed screening criteria. 

All of the compounds detected in the groundwater were detected m soils at the SWMU. 

4.7.4 Conclusions 

Several metals were detected in soil at concentrations exceeding applicable screening criteria. Metals 
that exceeded both the AOC and Base background screening criteria and NC DENR soil to 
groundwater screening criteria and/or USEPA Region IX industrial PRGs in soil were as follows: 

I 
. Arsenic, cadmium, chromium, lead, and mercury I 

Arsenic also exceeded the Base background ‘criteria and 2L standard in groundwater. 
I 

Based on evaluation of the analytical results, additional activities at SWMU 258 are warranted. The 
additional activities are presented in Section 5.0. 
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TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
CTO-0143 

TOD of PVC 

Notes: 

msl r Mean Sea Level N/A = Not Applicable 
bgs = Below Ground Surface PVC = Polyvinyl chloride 

TempWelkxls 
SWMLJ258 



TABLE 2 

VOLATILES (@kg) 
2-Butanone 

Acetone 
Benzene 

Carbon disulfide 
Ethylbenzene 

Methylene chloride 
METALS (mg/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 258 

SWMU CONFIRMATORY SAMPLING (CT@0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil toy] SWMU25S~~~ll9~~ 
Background Groundwater Values PRGs Industrial Soil 

SWMU25$S.f!..; 

O-2' u-2 

NE NE 692 
NE NE 2890 (1) 
NE NE 5.6 
NE NE 4940 
NE NE 241 

NE NE 33 (1) 

1.8 
39 

0.08 

1B 
69 

0.07 

0.67 5.24 

17 848 

0.06 2.7 

15 27 

21 270 

0.1 0.015 

0.46 12 
610 

10000 

I 

Underlined - Exceeds NC DBNR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 

(I) - Detected concentrations exceed NC DENR generic 
soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 11379 mgikg. 

J - Analyte detected, Report value is estimated. 

NA - Not an;llyzed. 
ND - Anaiyte not detected. 
NE - Not established 

SWMU258-IS03-00 SWMU258-IS04-00 
09-11-1997 09-11-1997 

v-2 v-2 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

NA ND 
NA ND 
NA ND 
NA 10.9 
NA 4.5 

Nk ND 
NA ND 

10/112002 
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DETECTION SUMMARY 
SURFACE SOIL - SWMU 258 

SWMU CONFIRMATORY SAMPLlNG (CTO-0143) 
MCB, CAMP LBJEUNE, NORTH CAROLINA 

VOLATILES (@kg) 
2-Butanone 

Acetone 
Benzene 

Carbon disulfide 
Ethylbenzene 

Methylene chloride 
METALS (mgkg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

S~!dt!ll? 

~~~~~~~~~ 
;$@&&&g+*, Base USEPA Region IX 
“‘:‘&&& NC DENR Soi’to/~ 

SWMU258-IS05-00 
~~~~,~~&#$j,jjc& Background Groundwater Values PRGs Industrial Soil 09-11-1997 

0’ - 2' 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

1.8 0.67 5.24 2.7 ND 
39 17 848 100000 ND 

0.08 0.06 2.1 810 ND 
16 15 27 450 11.1 
69 21 270 750 3.6 

0.07 0.1 0.015 610 ND 
1 0.46 12 10000 ND 

692 28000000 

2890(l) 6200000 

5.6 1500 
4940 720000 

241 230000 

33 (1) 21000 

ND 
m 

ND 
ND 
ND 

6 

SWMU258-IS05-00 
03-22-2002 

o’- 1’ 

9J ND 
28 ND 

1 3 ND 
1 J ND 
25 ND 

31 ND 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

~~~~~~~~~~Exceeds *~C_~~~gr~eundconccn~~~c”s--~~~~ ~~~~ ~~~~ ~~-~~~ ~~-~---~~-~-~ ~-~~~~- ~- 
~&!&?“&$,,~~$&~&~~~ -~-- 

Bold * Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds LJSEPA Region IX PRGs 

(1) - Detected concentrations exceed NC DENR generic 
soil-to-water criteria. Therefore, site-specific &tier&a were 
calcuked using a 2L or interim 2L standard and ‘MC of 11379 mgikg. 

J - Aoalyte detected. Report value is estimated. 
NA - Not analyzed. 
ND - Analyte not detected. 
NE - Not established 

10/l/2002 
SWMU258-SOIL 

SWMU258-ISO6-00 

09-11-1997 

0’ - 2' 

ND 
ND 
ND 
9.6 

8.7 

ND 
ND 

SWMU258-TWOl-00 
03-22-2002 

O’- 1’ 

NA 
NA 
NA 
NA 
NA 
NA 
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DETECTION SUMMARY 
SURFACE SOLL - SWMU 258 

SWMU CONFIRMATORY SAMPLING (CT@0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil tom 
Background Groundwater Values PRGs Industrial Soil 

VOLATILES (q/kg) 
2-Butanone 

Acetone 
Benzene 

Carbon disuifide 
Ethylbenzene 

Methylene chloride 
METALS (mg/kg) 

Arsenic 
Barium 

NE NE 692 28000000 NA NA 
NE NE 2890 (1) 6200000 NA NA 
NE NE 5.6 1500 NA NA 
NE NE 4940 720000 NA NA 
NE NE 241 230000 NA NA 
NE NE 33 (1) 21000 NA NA 

1.8 0.67 5.24 
39 17 848 

SWMU258-TW02-00 SWMU258-TW03-00 
03-22-2002 03-22-2002 

0’. 1’ o’- 1’ 

2.7 
100000 

Cadmium 0.08 0.06 2.1 
Chromium 16 15 21 

Lead 69 21 270 
Mercury 0.07 0.1 0.015 

Seknium i 0.46 12 10000 ND ND 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

1 Boxed Exceeds USEPA Region IX PRGs 
(1) - Detected Concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 11379 mg/kg, 

J - Analyte detected. Report value is estimated. 
NA - Not analyzed. 
ND - Analyte ?ot detected. 
NE - Not establlshed 

10/l/2002 
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TABLE 3 

VOLATILES (ug&$ 
2-Butanone 

Acetone 
Benzene 

Carbon disulfide 
Ethylbenzene 

Methylene chloride 
METALS @@kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

AOC Base 
Background Background 

NC DENR USEPA Region IX No, of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR 

Values 
USEPA Region IX 

Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

NE NE 692 28000000 111 9J 
NE NE 2890 (1) 6200000 217 28 - 3100 
NE NE 5.6 1500 l/7 1J 
NE NE 4940 720000 If7 IJ 
NE NE 241 230000 1f7 25 
NE NE 33 (1) 21000 3f7 55-31 

1.8 
39 

0.08 
16 
69 

0.07 
1 

0.67 
17 

0.06 
15 
21 

5.24 2.7 3f8 1.4 - 20.4 
100000 34.3 - 43.8 

* :̂ .,:;&$Y& .,~ “,“, .,:,,c,’ 
,i :- :. 

848 318 0 
2.7 810 5f8 0.17 J - 3.2 0 
27 450 8/S 7.1 J - 46.9 .I 0 
270 750 S/8 3.6 - 373 0 

0.1 0.015 610 4f8 0 
0.46 12 10000 lf8 0 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 258 

SWMU CONFIRMATORY S.AMPL!NG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NA NA 0 0 

NA NA 0 0 
NA NA 0 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 11379 mg/kg. 
AOC comparison - AOC 5 Surface Soil 
Base comparison - Fine Sand Surface Soil 

lO/lf2002 
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_...., 
TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 258 

SWMU CONFIRMATORY SA’NiPLLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil to 
Background Groundwater Values 

SWMlJ258IS02-01 
09-11-1997 

2’-4 

METALS (mg/kg) 
Barium 

Chromium 
Lead 

Mercury 

26 22 
12 16 

8.6 8.2 
0.05 0.08 

848 100000 ND 
27 450 10.5 

270 
0.015 

~~~~~~~~~~~Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PRGs 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

SWMU258-IS03-01 SWMU258-ISO4-01 SWMU258-IS0501 
09-11-1997 09-11-1997 09-l 1-1997 

2’ - 4’ 2’ - 4’ 2’ - 4’ 

8/2G/O2 
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. _^,. 
TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 258 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

METALS @g/kg) 
Barium 

Chromium 
Lead 

Mercury 

Base USEPA Region IX NC DENR Soil toI- SWMU258-ISO6-01 SWMU258-TWOl-02 
Background Groundwater Values PRGs Industrial Soil 09-11-1997 03-22-2002 

2’-4 3’ - 5’ 

26 22 848 100000 ND ND 
12 16 21 450 8.2 6.6 J 

8.6 8.2 270 750 3.9 2.6 
0.05 0.08 0.015 610 ND 0.02J 

~~~~~~~~~ E xceeds AOC background concentrations 
Bold. Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
-[Exceeds USEPA Region IX PROS 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

SWMU258-TW02-02 
03-22-2002 

3’ - 5’ 

SWMU258-TWO3-02 
03-22-2002 

3’ - 5’ 

7.1 ND 
10.4 J 8.2 J 
3.7 2.9 
ND Q.QJ 

X/26/02 
SWMU258SOIL.xls 

Page 2 of 2 



TABI% 

STATISTICAL SUMMARY 
SUBSURFACE SOfL - SWMU 258 

SWMU CONFIRMATORY SAMPLING @TO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

AOC 
Background 

Base 
NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 

Soil to Groundwater PRGs Detects of Positive Ahove AOC Above Base Above NC DENR USEPA Region IX 
Background Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

METALS (mgkg) 

Barium 26 22 848 100000 l/8 7.1 n 0 0 
Chromium 12 16 27 

Lead 8.6 8.2 270 
Mercury 0.05 0.08 0.015 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

AOC comparison - AOC 5 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

8/26/02 
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DETECTION SUMMARY 
GROUNDWATER - SWMU 2.58 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LBJEUNE, NORTH CAROLINA 

~~~~~~~~~ NC 2L SWMU258-TWO1 
~~~~~~~~~~~~ Standards (1) 

SWMU258-TWO2 SWMU258-TWO3 
04-06-2002 04-06-2002 04-06-2002 

METALS (q/L) 
Arsenic 12 10 ND 3.7 J 
Barium 145 2000 24.9 36.4 

Chromium 5.8 50 2.4 J ND 
Lead 3.6 15 ND ND J . 

a: $p”d&‘, -.a s #a& 

~~~~~~~~~~~~ B xceeds background concentrations 
Bold - Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
(1) - If NC 2L Standard not available, Interim Standard was used 

8126102 

SWMU258-WATBR.xls 
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STATISTICAL SUMMARY 
GROUNDWATER - SWMU 258 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Background NC 2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Concentrations Standards (1) Detects/No. of Samples Detections Background 2L Standard 

METALS (q/L) 

Arsenic 
Barium 

Chromium 
Lead 

12 10 213 -., ” .“._ 
145 

;, _ “&““,:“‘~;, ;< .,” 
2000 313 21.7 - 36.4 n 

5.8 50 213 2.4 J - 14.3 0 
3.6 15 l/3 7.7 J 0 

J - Analyze detected. Report value is estimated. 
(1) - If NC 2L Standard not available, Interim Standard was used. 

S/26/02 
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WMU258-IS03 

-00 

0 SWMUZSB-IS06 

- TEMPORARY 
- SOIL BORING 

WELL 

I PHASf : II CONFIRMATORY 

iw2;-~~pEhFN 

SOURCE: MC8 CAMP LEJEUNE MARCH 2000 

I SAMPLING INVESTIGATION 
SWMU 258 
CTO- 143 

I MARINE CORPS BASE. CAMP LEJEUNE 
NORTH CAROLINA 



, I 
SAMPLE ID SW M”&WD l+D 

PLE DATE “ 3/22/2002 
p&” 

ma/LPI 
m1 

SAMPiE ID SWYU256-lWO2-DO 
SAMPLE DATE J/22/ 2002 
DEPTH V-l’ 
METALS (mdkd 
Chmmlum 

- TEMPORARY WELL 
FIGURE 2 

- SOIL BORING PHASE II CONFIRMATORY INVESTIGATIC 
0 - PHASE I SOIL BORING CONSTITUENTS EXCEEDING SCREENING 

CRITERIA IN SOIL 

%? 1::8 

‘OURCE: WC6 CAMP LEJEUNE MARCH 2000 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 



I 
PHASE II CONFIRMATORY INVESTIGATIO 
CONSTITUENTS EXCEEDING SCREENING 

CRITERIAS~M2RZqjUgNDWATER 

CTO- 143 

2 
LLC;LND 

- TEMPORARY WELL 
- SOIL BORING 

0 - PHASE I SOIL BORING 
+ - GROUNDWATER FLOW DIRECTION 

26.0- - GROUNDWATER CONTOUR 

OURCE: MCB CAMP LEJEUNE MARCH 2000 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 
, 



4.8 261 (Underground Storage Tank-l) and 297 (1780-O 

The following sections present the SWMU description and h 
conducted during the Phase II CSI, investigation findings, and c( 

4.8.1 SWMU Description and History 

SWMU 26 1 was a 550-gallon, steel USTs that has been in opera1 
steel oil/water separator associated with SWMU 261. The year! 
unknown. Both SWMUs contained oil, grease, and water debris 
service. A nearby ditch that accepted discharge horn SWMU 29: 
conducted by Baker in October 1996. The ditch drams to 
approximately 300 feet south of the SWMU. A SWMU investig 

I 
&Water Separator-2) 
/ 

ml! tory, -A the investigation activities 
)nclusions. 

Lion since 1970. SWMU 297 was a 
s bf operation for SWMU 297 are 
dd have since been removed from 
7 @ identified during the site visit 
Qogdels Creek which is located 
a&on plan is presented as Figure 1. 

A Phase I CSI was conducted in September, 1997. The purpose of 
fF 

e investigation was to determine 
if operation of the oil/water separators and associated UST has impacted surface and subsurface soils 
in the vicinity of the SWMUs. Surface and subsurface soil sampies were collected from four soil i 
borings advanced around the perimeter of the SWMUs (see Figure 1). In addition, a surface soil 
sample was collected from the nearby drainage ditch approximately 15 feet from the SWMUs. The 
soil samples were submitted to Quanterm Laboratories and analyz& for VOCs, SVOCs, and RCRA 
metals. The analytical results were compared to background criteria, NC DENR soil to groundwater 
screening criteria, and USEPA Region IX res,idential PRGs. Based on evaluation of the results, 
cadmium, chromium, and lead exceeded the regulatory driven criteria and background/secondary 
criteria. Therefore, additional investigation at these two SWMUs w@ recommended in the form of a 
Phase II CSI. 

While writing the Project Plans for the Phase II CSI, it was determined that the SWMUs were located 
in an industrial setting. Therefore, the soil data collected during the Phase II CSI would be compared 
to the USEPA Region IX industrial PRGs in lieu of the residential PRGs. In addition, it was 
determined that the COPCs identified during Phase I should be repluated against the industrial 
PRGs. 

4.8.2 Confirmatory Investigation Activities ( 

The Phase II CSI was conducted on March 25 and April 8 and 9,2Oq2 in general accordance with the 
Final Project Plans (Baker, 2002). The purpose of the investigation pas to further evaluate potential 
impacts to soil at the SWMUs and determine if groundwater has i been impacted as a result of a 
release(s) from the SWMUs. The sample locations are shown on Figure 1 and were selected based on 
results from the Phase I CSI. Detailed procedures used to co&+ and analyze the samples are 
described in Section 3.0. , 

The field investigation included the following: 

0 Surface and/or subsurface soil sampling at four temporary &ell borings 
. Surface soil sampling at two locations along the drainage d tch 
. Groundwater sampling at four temporary wells / 

Table 1 provides a summary of the temporary well construction det s and static groundwater level 
measurements. A summary of the groundwater sampling field par-am is included in Appendix C. 
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The water table was measured in the wells at depths ranging fi ‘m approximately 3.4 to 14.9 feet 
below the ground surface. Groundwater elevations in the wells ran 
feet above mean MSL. 1 

ed Ii-om approximately 8.0 to 16.7 
It should be noted the zgroundwater elevation in well SWMU261-TWO4 (16.7 

feet above MSL) appeared to be anomalously high and was no t- included in interpolation of the 
groundwater contours. An interpretive groundwater contour map ‘.s provided as Figure 1 and shows 

P that groundwater in the vicinity of the SWMU appears to flow southeast. 

4.8.3 Investigation Findings 

The soil and groundwater samples were subrnitted to CompuChem Laboratories and analyzed for 
RCRA metals. A summary of the laboratory analytical results is imzluded in Appendix E. 

For the purpose of this investigation, the analytical results for the $OPCs identified in Phase I were 
combined with the analytical results coIlected during Phase II. Thb analytical results and statistical 
summaries for positive detections fi-om the two phases are presenteid on Tables 2 through 5 and were 
compared to the following screening criteria: I 

, 

0 AOC background criteria 
0 Base background criteria 
l Default and site-specific NC DENR soil to groundwater cbteria 
l USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceeded fFe regulatory driven criteria and 
established backgroundlsecondaty criteria. I 

Seven metals were detected in the soil sample set, as follows: arsenic, barium, cadmium, chromium, 
lead, mercury, and selenium. None of these metals exceeded the USEPA Region IX industrial PRGs. 
Arsenic and barium exceeded the AOC and/or Base background c&eria in one or more surface soil 
samples; however, the concentrations were below the NC DENR sol1 to groundwater criteria and the 
USEPA Region IX industrial PRGs. Cadmium., chromium, lead, an4 mercury exceeded the AOC and 
Base background criteria and the NC DENR soil to groundwater screening criteria in surface soil 
samples SWMU261-SSOl and SWMU261-SS03, which were collected fi-om a drainage ditch. 
Mercury was also detected above NC DENR soil to groundwater screening criteria in three subsurface 
soii samples; however, the concentrations were below the AOC and Base background criteria and the 
USEPA Region IX industrial PRG. Selenium was only detected in subsurface soil. The concentration 
was below the applicable screening criteria. , 

Groundwater I 

The analytical results and statistical summary for positive detections 
and were compared to the following screening criteria: 

. Base background criteria 

. North Carolina 2L standards 

Figure 3 presents the distribution of contaminants that exceeded tb 
established background/secondary criteria. 
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Seven metals were detected in the groundwater sample set, as fo Ilows: arsenic, barium, cadmium, 
chromium, lead, mercury and selenium. All ofthese metals excee 

” 

ed the Base background screening 
criteria in samples from one or more of the wells. In addition, arse ic, barium, cadmium, chromium, 
lead and/or mercury exceeded the 2L standards in groundwater sam les from wells SWMU26 1 -TWO 1 
and SWMU26 1 -TW02. It should be noted that the turbidity was el vated 

‘: 

in the groundwater samples 
from these wells and may have caused artificially high metals co centrations in the samples. The 
elevated turbidity may be attributable to the high percentage of si 1t encountered during drilling and 
installation of the temporary wells. 

All of the metals detected in the groundwater ‘were detected in soik at the SWMU. 

4.8.4 Conclusions 
I 

Several metals were detected in soil and groundwater at 
screening criteria. Metals that exceeded both the AOC and Base 
NC DENR soil to groundwater screening criteria and/or USEPA 
follows: 

0 Cadmium, chromium, lead and mercury I 

Metals that exceeded the Base background screening criteria and 2a standards in groundwater were as 
follows: I 

0 Arsenic, barium, cadmium, chromium, lead and mercury 

The elevated turbidity in the groundwater samples from the ta 
artificially high concentrations in the samples. 

Based on evaluation of the analytical results, additional investigatic 
to further investigate the presence of metals in soil and groundw; 
activities are presented in Section 5.0. 
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TABLE 1 
SUMMARY OF PHASE H CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
CTO-0143 

I--’ -- - To. I Well ii 

Consultant Screen 
Supervising Elevation Ground Surface 

Depth to 
Boring Depth to Depth to Interval 

Date 
Groundwater Groundwater 

Well (feet, above 
Installed 

Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite 
Installation msl) 

Depth (feet, (feet, below top Elevation (feet, 
above msl) bes) (feet, bgs) (feet, bgs) (feet, bgs) bm) of casing) bus) I I -I 

SWMU261-TWO1 1 
Q, 

3125102 1 

Ye 

BAKER 1 
-TWO2 1 3l25JO2 1 

I 23.54 I I 21 5 -I.- I I 3l-l 1” I SWMU261. 
1RlA I 

I 20 I 8 6- 10 14.9 8.6 
BAKER 103 I,.” I 

13 II I 1 -2 0.5 0 2 10.8 8.0 
il25lO2 BAKER 1 18.62 1 18.9 I 12 

1 
I 12 0.5 0 

SWMU261-TWO4 

2 10.5 

3125102 1 BAKER 1 ~~ 
I 

20.14 1 20.3 I I 
1 I 

12 12 I 

1 8$-... 
0.5 I 0 I 2 I 3.4 I 16.7 1 

Notes: 

ml = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable TempWells.xls 
PVC = Polyvinyl chloride SWMU261 

- 



DBTECTION SUMMARY 
SURFACE SOIL - SWMU 261f297 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

METALS (mgkg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

2,7 1.3 5.24 2.7 1.3 ND ND 1.5 
36 23 848 100000 ND ND 
2.4 0.04 2.7 810 ND 1.7 
27 12 27 450 15.7 8.5 
25 26 270 750 5.4 22.9 

0.05 0.13 0.015 610 ND ND ND ND 

~~~-~~~~~~ E ;y&g xceeds AO_C_hak~oounbconce~n~-~---~~ -~-__ “‘Un.“~?” ---- 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to gtoundwatet comparison criteria 
j-----y Boxed Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 

101 l/2002 
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METALS &/kg) 
Arsenic 2.7 
Barium 36 

Cadmium 2.4 
Chtomium 27 

Lead 25 
Mercury 0.05 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 261f297 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SWMU297-IS02-00 

0’ - 2’ 

1.3 5.24 2.7 1.1 
23 848 100000 ND 

0.04 2.7 810 ND 
12 27 4.50 6.8 
26 270 750 4.7 

0.13 0.015 610 ND 

-__ --___ 

~~~~~~~~~~xceeds~*O~btekgtou*~eoncentrat~~~~~~ ~~~~~~~~-~~-~~~-~~ 

F,: ,.,, I_,,,, *>,. 2 

Bold - Exceeds base backgtound concentrations 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I- Boxed Exceeds USEPA Region IX PRGs 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

10/112002 
SWMU261,SOlL 

SWMU26 1 -SSO2-00 SWMU261-SS03-00 
03-26-2002 03-26-2002 

o’- 1’ o’- 1’ 

SWMU261-TWO1-00 
03-26-2002 

0’ - 1’ 

1.9 J 
19.9 J 
ND 

16.9 J 
ND 

0.03s 
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DETECTION SUMMARY 
SURFACE SOIL - SWMU 2611297 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

METALS (mgkg) 

Arsenic 2.7 1.3 5.24 2.7 
Barium 36 23 848 100000 

Cadmium 2.4 0.04 2.1 810 
Chromium 27 12 27 450 

Lead 25 26 270 750 
Mercury 0.05 0.13 0.015 610 

SWMU26 1 -TWO2-00 SWMU261-TWO3-00 
03-26-2002 03-26-2002 

o’- 1’ O’- 1’ 

ND 0.89 J 
13 J 9.2 .I 

ND ND 
5.5 J 5.6 J 

12.3 J ND 
0.03J. QJgJ 

kWMUZGl-TW04-00 
03-26-2002 

O’- 1’ 

0.39 J 
16.4 J 
ND 
6.9 J 

17.2 J 
0.041 

I 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region LX PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 

10/l/2002 
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AOC Base 
Background Background 

METALS OWW 
Arsenic 2.7 
Barium 36 

Cadmium 2.4 
Chromium 27 

Lead 25 
Mercury 0.05 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 261/297 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range 
Soil to Groundwater PRGs Detects of Positive 

Values Industrial Soil No. of Samples Detections 

1.3 5.24 2.7 4/l 1 0.39 J - 1.9 J 
23 848 100000 7/t 1 9.2 J - 140 

0.04 2.7 810 4/11 L.3 J - 31.6 

12 27 450 11111 5.5 J - 65.8 
26 270 750 Of11 4.1 - 604 

0.13 0.015 610 6/l 1 0.03 J - 0.19 J 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 

AOC comparison - AOC 7 Surface Soil 
Base comparison - Loam-Silt Surface Soil 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater Industrial Soil 

10/l/2002 
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TABLE4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 261/291 

SWMU CONF!RMATORY SAMPLING (CTO-Oi43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

~~~~~~~~~~ Base USEPA Region IX 
&@&%%f@& Background Groundwater Values PRGs Industrial Soil 

NC DENR Soil toTI SWMU261-IS01-06 SWMU261-IS0206 
ii I,,, \.Y>> ,$” -<:;:&.%3&, 09-13-1997 09-13-1997 

12’ _ 14’ 12’- 14 

METALS (mg/kg) 

Barium 19 23 848 100000 ND ND 
Chromium 27 25 27 450 12.3 8.8 

Lead 15 9.2 270 750 5.6 3.4 
Mercury 0.08 0.13 0.015 610 0.047 ND 

Selenium 0.67 0.63 12 10000 ND ND 

$$@@@‘$~~Exceeds AOC background concentrations A”, *I Xdr,*.W&l 2: 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
/T]Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 

9/l l/O2 
SWMU2Gl~SOIL.xls 

SWMU297-ISOI-OG 
09-13-1997 

12’- 14 

ND 
4.7 

3 
0.052 

ND 

\ 

;,, 

SWMU297-IS02-06 
09-13-1997 

12’ - 14’ 

ND 
9.5 
4.8 

Q.QQ 
ND 

Page 1 of 2 
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DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 261/297 

SWMU CONFIRMATORY SAMPL!NG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLlNA 

METALS (m&g) 
Barium 19 23 848 100000 8.2 J 

Chromium 27 25 27 450 6.8 .I 
Lead 15 9.2 270 750 3.5 J 

Mercury 0.08 0.13 0.015 610 ND 
Selenium 0.67 0.63 12 10000 0.31 J 

j::~~~~~~~~~~Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
[Boxed;lExceeds USEPA Region IX PROS 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 

9/l l/O2 
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AOC Base 
Background Background 

METALS (mg/kg) 
Barium 

Chromium 
Lead 

Mercury 
Selenium 

19 23 848 100000 115 8.2 3 
27 25 27 450 515 6.8 J - 12.3 
15 9.2 270 750 515 3.4 - 5.6 

0.08 0.13 0.015 cl10 315 0.047 
0.67 0.63 12 10000 l/5 0.31 J 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 2Glf297 

SWMU CONFIRMATORY SAMPL!NG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range 
Soil to Groundwater PRGs Detects of Positive 

Values Industrial Soil No. of Samples Detections 

3 - Analyte detected. Report value is estimated. 
NA - Not applicable 

AOC comparison - AOC 7 Subsurface Soil 
Base comparison - Silt Subsurface Soil 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater Industrial Soil 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 3 0 
0 0 0 0 

9/l l/02 
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AOC 
Background 

METALS (mg/kg) 
Barium 

Chromium 
Lead 

.Mercury 
Selenium 

19 
27 
15 

0.08 
0.67 

TABLE5 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 261/297 

SWMU CONFIRMATORY SAMPLING (CTG-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base 
Background 

NC DENR USEPA Region IX No, of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PROS Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

23 848 100000 115 8.2 J 
25 21 450 515 6.8 J - 12.3 
9.2 270 750 515 3.4 - 5.G 
0.13 0.015 610 315 0.047 
0.63 12 10000 l/5 0.31 I 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE _ Not established 

AOC comparison - AOC 7 Subsurface Soil 
Base comparison - Silt Subsurface Soil 

0 0 0 
0 0 0 
0 0 0 

8/30/02 
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TAB&s” 

DETECTION SUMMARY 
GROUNDWATER - SWMU 261 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

e-3’ i- >‘i’* .“wrwy, x* 

~~~~~~~~~~ NC 2L SWMU261-TWO1 
~~~~~~~~~~~~~~~ Standards (1) 

SWMU261-TWO2 SWMU261-TWO3 SWMiJ261-TWO4 
04-09-2002 04-08-2002 04-08-2002 04-08-2002 

METALS (ugiL) 
Arsenic 12 ND 
Barium 145 8.6 J 

Cadmium 0.23 ND 
Chromium 5.8 1.4 J 

Lead 3.6 ND 
Mercury 0.050 ND 
Selenium 2.8 ND 

~~&+‘bq”$&v; li ‘la ;ez 
~~~~~~~~~~~~~~~ Exceeds background concentrations 

Bold - Exceeds 2L standards. 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
(1) - If NC 2L Standard not available, Interim Standard was used. 

8130102 

SWMU261-WATBR.xls 
Page 1 of 1 
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Background 
Concentrations 

NC 2L No. of Positive 
Standards (1) Detects/No. of Samples 

METALS @g/L) 
Arsenic 12 10 214 
Barium 145 2000 414 

Cadmium 0323 5 214 
chromium 5.8 50 4t4 

Lead 3.6 15 314 
Mercury 0.050 1.1 214 

Selenium 2.8 50 214 

STATISTKXL SUMMARY 
GROUNDWATER - SWMU 261 

SWh/lU CONF!RMATORY SA??PLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Range of Positive Positive Detects above Positive Detects above 
Detections Background 2L Standard 

24.2 - 67.1 
8.6 J - 2360 J 
4.4 J - 9.4 J 
1.4 J- 1210 
8.1 - 1200 J 

1.1 - 3.6 
7.7 - 23.7 

J - Analyte detected. Report value is estimated. 
(1) - If NC 2L Standard not available, lnterim Standard was used. 

8130102 
SWMU261-WATER.xls Page 1. of 1 
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._ 4 

SWMU261 -TWO4 I- 

md6.‘) .?A SWM,,ZB,-SS,?+ - -~ 

S%MU261-5502 . 

@ - TEMPORARY WELL 
0 - SURFACE SOIL SAMPLE 

0 - PHASE I SOIL BORING 
. - PHASE I SURFACE SOIL 
-b - GROUNDWATER FLOW DIRECTION 

--8.O- - GROUNDWATER CONTOUR 

SOURCE: MCB CAMP LEJEUNE MARCH 

FIGURE 1 
PHASE II CONFIRMATORY 
SAMPLING INVESTIGATION 

SWMU 261/297 
CTO- 143 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 



0 SWMU261-IS02 

0 SWMU297-:501 

SWMU261-TWO1 
SWMU261-IS01 o$ 

0 SWMU297-IS04 

SWMU261 -TWO4 
a 

f 

SWMU261-SSO: 

S%‘MU261 -SSO2 . 

SW!&261 -iWO2 
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NOTE: 

- TEMPORARY WELL 
FIGURE 2 

. - SURFACE SOIL SAMPLE 
PHASE II CONFIRMATORY INVESTIGATION 

0 - PHASE I SOIL BORING 
CONSTITUENTS EXCEEDING SCREENING 

. - PHASE I SURFACE SOIL 

‘OURCE: MCB CAMP LEJEUNE MARCH 2000 I MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA I 
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\= 
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Phon I sample locatIona w.n rot 
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FIGURE 3 
PHASE II CONFIRMATORY INVESTIGATION 
CONSTITUENTS EXCEEDING SCREENING 

- PHASE I SOIL BORING 
. - PHASE I SURFACE SOIL 
+ - GROUNDWATER FLOW DIRECTION 

--8.O- - GROUNDWATER CONTOUR 

SOURCE: MCE CAMP LEJEUNE MARCH 2000 

CRITERIA IN GRO NDWATER 
SWMU 261 297 Y 

CTO- 143 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 



4.9 SWMU 264 - 2611 Container 

The following sections present the SWMU description and 
conducted during the Phase II CSI, investigation findings, and co 

the investigation activities 

4.9.1 SWMU Description and History I 

SWMU 264 is a former container storage area located south of B&ding 2611 in the Paradise Point 
area between the New River and Seth Williams Boulevard. The N 4 w River is located approximately 
300 feet southwest of the SWMU. 
asphalt. 

The ground surface in the vicinny of the SWMU is covered with 
The SWMU consisted of several drums of unknown mat 

7 
rial and stained pavement at the 

time of the original site visit conducted by EnSafe, Inc in 1993. A SWMU investigation plan is 
presented as Figure 1. 

A Phase I CSI was conducted in September 1997 at which time t h e SWMU consisted of an open 
asphalt parking lot. No evidence of a release was identified on the pavement as described during 
EnSafe’s visit. The purpose of the investigation was to determine i the materials in drums (present 
during EnSafe’s visit) have impacted surface and subsurface soil in the vicinity of the SWMU. 
Surface and subsurface samples were collected from one soil advanced in the vicinity of the 
former drums (See Figure 1). An additional as collected fi-om another area 
where EnSafe, Inc. had observed containers of unknown samples were submitted to 
Quantena Laboratories and analyzed for VOCs, SVOCs, pesticides d RCRA metals. The analytical 
results were compared to background criteria, NC DENR screening criteria, and 
USEPA Region IX residential PRGs. and 
arsenic exceeded the regulatory driven criteria and established I background/secondary criteria. 
Therefore, additional investigation at SWMU 264 was recommended in the form of a Phase II CSI. 

4.9.2 Confirmatory Investigation Activities 1 

The Phase II CSI was conducted on March 24 through 26 and April 7,2002 in general accordance 
with the Final Project Plans (Baker, 2002). The purpose of the inv d t&ion was to further evaluate 
potential impacts to soil at the SWMU and determine if groundwater has been impacted as a result of a 

r release(s) from the SWMU. The sample locations are shown on Figure 1 and were selected based on 
results from the Phase I CSI. Detailed procedures used to collect and analyze the samples are 
described in Section 3.0. 

The field investigation included the following: 

l Surface and subsurface soil sampling at. three temporary ~411 borings 
0 Groundwater sampling at three temporary wells I 

Table 1 provides a summary of the temporary well construction de ‘ils and static groundwater level 
measurements. A summary of the groundwater sampling field pa l-a3 eters is included in Appendix I. 

The water table was measured in the wells at depths ranging from’approximately 9.5 to 10.4 feet 
below the ground surface. Groundwater elevations in the wells rang 

$ 
from approximately 4.9 to 4.8 

feet above mean MSL. An interpretive groundwater contour map is rovided as Figure 1 and shows 
that groundwater in the vicinity of the SWMU appears to flow sout 

1 
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4.9.3 Investigation Findings 

The soil and groundwater samples were submitted to 
SVOCs and RCRA metals. A summary of the 

Laboratories and analyzed for 
is included in Appendix G. 

For the purpose of this investigation, the analytical results for 
combined with the analytical summaries collected during Phase 
summaries for positive detections from the two phases were 
criteria and are presented in Tables 2 through 5: 

identified in Phase I were 
analytical results and statistical 

ared to the following screening 

0 AOC background criteria 
. Base background criteria 
l Default and site-specific NC DENR soil to groundwater criteria 
. USEPA Region IX residential PRGs I 

Figure 2 presents the distribution of contaminants that exceeded he regulatory driven criteria and 
established background/secondary criteria. 

Three SVOCs were detected in the sample set, as follows: bis(;?-ethylhexyi)phthalate, 
pentachforophenol, and pyrene. Pentachlorophenol exceeded the NC DENR soil to groundwater 
screening criteria, in surface soil sample SWMIJ264-SSO l-00, whi h 

7 
was collected during the Phase I 

CSI conducted in September 1997. None of the other SVOCs detected in the samples exceeded the 
established screening criteria. 

Six metals were detected in the soil sample set, as follows: arsenic, barium, chromium, lead, mercury, 
and selenium. Arsenic exceeded the AOC and Base background c 

rp 
‘teria and the USEPA Region IX 

residential PRG. Barium and chromium exceeded the AOC and/or Base background criteria, 
however, the concentrations were below the NC DENR soil to groydwater criteria and the USEPA 
Region IX residential PRGs. Mercury was the only metal that ceeded the NC DENR soil to 
groundwater criteria, however, the concentrations were below the and Base background criteria 
and USEPA Region IX residential PRG. None of the other metals in the samples exceeded 
the established screening criteria. 

Groundwater 

The analytical results and statistical summary for positive detectio 
nsi 

were compared to the following 
screening criteria and am presented on Tables 6 and 7: 

l Base background criteria 
l North Carolina 2L standards 

Two SVOCs (2-methyhraphthalene and phenanthrene) were detec@l in the groundwater sample 
collected from well SWMU264-TWO 1. Neither detection exceeded the screening criteria. 

Five metals were detected in groundwater samples from one or more 
s 

f the wells, as follows: arsenic, 
bar-mm, cadmium, chromium, and selenium. All of these metals e cept arsenic exceeded the Base 
background criteria; however, the concentrations were below the 2$ standards. 
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I 

All of the compounds detected in the groundwater (except for 2-me hylnapthalene, phenanthrene and 
cadmium) were detected in soils at the SWMU. 

4.9.4 Conclusions 

Pentachlorophenol exceeded the NC DENR soil to groundwater critl ia and arsenic exceeded both the 
AOC and Base background criteria, and USEPA Region IX resider ial PRG in soils. However, this 
compound was not detected in the groundwater sample collecte from nearby monitoring well 
SWMU264-TWO3 or in any of the Phase II soil sample locations. herefore, it is assumed that this 
result was a single isolated, anomalous detection and does not wan nt additional activities. 

None of the compounds detected in groundwater exceeded both the 
standards. 

Based on evaluation of the analytical results, the conclusions ab 
expected with detections being below asphalt, no further action at I 

4-30 
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‘r- Well No. 
Date 

Installed 
3/24/02 
3125102 
3l26tO2 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCE, CAMP LE:RUNE, NORTII CAROLINA 
CTO-0143 

1 Top ofPVC 1 I I I 
Consultant Casing 
Supervising Elevation Ground Surface Boring Depth to 

Well (feet, above Elevation (feet, Depth (feet, Well Depth Sand Pack 
Installation msl) above msl) bgs) (feet, bgs) (feet, bgs) 

BAKER 16.33 16.6 16 16 4 

BAKER 17.19 17.5 16 16 4 

BAKER 14.36 14.55 14 14 2 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

Screen 
Depth to Interval 
Bentonite Depth (feet, 
(feet, bgs) W 

2.2 6 

2 6 
0 4 

Depth to 
Groundwater Groundwater 

(feet, below top Elevation (feet, 
of casing) bgs) 

9.85 6.5 
10.41 6.8 
9.49 4.9 

TempWells.xls 
S WMU264 



. e.- 

TABLE 2 

DETBCTION SUMMARY 
SURFACE SOIL - SWMU 264 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNB, NORTH CAROLINA 

Base NC DENR Soil fov] 
Background Groundwater Values PRGs Residential Soil 

SWMU~;--;~~~;~~ 

0’ - 2’ 

SEMIVOLATILES (q/kg) 

bis(Z-Ethylhexyl) phthalate NE NE 6670 35000 140 

Pentachlorophenol NE NE 104 (1) 3000 ND 

Pyrene NE NE 286000 2300000 ND 
METALS @g/kg) 

SWMU264-SSOl-00 SWMU264-TWOl-00 SWMU264.TW02-00 

09-17-1997 03-24-2002 03-25-2002 
v-2 O’- 1’ o’- 1’ 

J 97 J 400 86 
mJ ND ND 

58 3 ND ND 

J 

Exceeds AOC background concentrations 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparisoo criteria 

I Boxed - Exceeds USEPk Region IX PRGs 

(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 

calculated using a 2L or interim 2L standard and TOC of 4848 mg!kg. 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

10/112002 
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TAB&,2 
.., ” 

SEMIVOLATILES (@kg) 
bis(2-Ethylhexyl) phthalate 

Pentachlorophenol 
Pyrene 

METALS (mgikg) 
Arsenic 
Barium 

Chromium 
Lead 

Mercury 
Selenium 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 264 

SWMU CON-FlRMA’l’ORY SAti?Ll.KG (CTO-6143) 
MCB, CAMP LEJEUNB, NORTH CAROLINA 

Base NC DENR Soil toyi 
Background Groundwater Values PRGs Residential Soil 

SWMU26;3TWK$--; 

o’- 1’ 

NE NE 6670 
NE NE 104 (1) 
NE NE 286000 

4.5 0.88 5.24 
32 19 848 

0.07 8.9 27 
17 26 270 

0.11 0.12 0.015 
1.6 1.3 12 

35000 290 J 
3000 ND 

2300000 ND 

0.391 1.7 J 
5400 6.8 J 

23 l-!&J 
390 ND 

~&&q&+W~~“: $ 
~~~~,~~ Exceeds AOC background concentrations 

Bold - Exceeds base background COnCe.htmtiOQS 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed - Exceeds USEPA Region IX PRGs 

(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 

calculated using a 2L or interim 2L standard and TOC of 4848 mgIkg. 

3 - Analyte detected. Report value is estimated. 

MD - Analyte not detected. 

NE - Not established 

10/112002 
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SEMIVOLATILES @/kg) 
bis(2-Ethylhexyl) phthalate 

Pentachlorophenol 
Pyrene 

METALS @/kg) 
Arsenic 
Barium 

Chromium 
Lead 

Mercury 
Selenium 

AOC 
Background 

Base 
Background 

NE 
NE 
NE 

NE 
NE 
NE 

4.5 0.88 
32 19 

a.07 89 
17 26 

0.11 0.12 
1.6 1.3 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 264 

SWMU CONPLRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DBNR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Residential Soil No. of Samples Detections Background Background Soil to Groundwater Residential Soil 

6670 35000 515 86 J - 400 NA NA 0 
104 (1) 3000 115 870 J NA pp, ,<i 3: ,$ i ,.1’ : 0 

““’ 286000 2300000 l/5 58 J NA NA 0 0 

0.015 23 215 0.02 J 0 0 .I X2‘.,. “. : i P ,2’: ) : 0 
12 390 215 0.33 J - 0.47 J 0 0 0 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 4848 m&g, 
AOC comparison - AOC 4 Surface Soil 
Base comparison - Combined Surface Soil 

10/1/2002 
SWMU264,SOIL Page 1 of 1 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE S0JL - SWMU 264 

SWMU CON-FlRMATORY SAMPLING (CTO-0143) 
h4c~, CAMP LEJEuNE, NORTH CAROLINA 

SEMIVOLATILES @g/kg) 
bis(2-Ethylhexyl) phthalate 

METALS (mg/kg) 
Arsenic 
Barium 

Chromium 
Lead 

Selenium 

NE 

6.3 
113 

36 

12 
1.5 

Base USEPA Region lX 

NCDENRSoi’toczzl 

SWMU264-ISO1-02 SWMU264-TWOl-04 SWMU264-TW02-04 
Background 

SWMU264-TWO3-03 
Groundwater Values PROS Residential Soil 09-10-1997 03-24-2002 03-25-2002 03-26-2002 

4' - 6' 7' - 9' 7'- 9 5'- 7' 

ND 

1.6 5.24 0.39 
22 848 5400 10.7 J 3.9 J 
16 27 210 16.7 16.8 J 5.9 J 

8.2 270 400 5.4 6.2 J 3.4 J 

0.69 12 390 ND 0.46 J ND 

ND 

ND 
ND 
2.5 

ND 
ND 

~~~~~~~~~~~ Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region 1x PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

10/l/2002 
SWMU264-SOIL 
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AOC 
Background 

SEMIVOLATILES (@kg) 
bis(2-Ethylhexyl) phthalate 

METALS (mgkg) 
Arsenic 
Barium 

Chromium 
Lead 

Selenium 

NE 

6.3 
113 
36 
12 
1.5 

STATJSTiCAL SUMMARY 
SUBSURFACE SOIL - SWMU 264 

SWMU CONFJRMATORY SA!!E’LlNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base 
Background 

NC DENR USEPA Region JX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region JX 

Values Residential Soil No. of Samples Detections Background Background Soil to Groundwater Residential Soil 

NE 6670 35000 2t4 85 J - 100 J NA NA 0 0 

1.6 5,24 0.39 
22 848 5400 
16 27 210 414 2.5 - 16.8 

0 .&&.. : ,1 :, ^*: .; 
“, --;I ,““*: pij?gg gy@px~ 

8.2 270 400 
-VW:.-:.<. ,.__ ( $,h~ “, 0 0 x 

314 3.4 J - 6.2 J 0 0 0 0 
0.69 12 390 114 0.46 J 0 0 0 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

AOC comparison - AOC 4 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

101112002 
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TABLE 6 

DETECTION SUMMARY 
GROUNDWATER - SWMU 264 

SWMU CONF!RMATORY SAMPLINS- (CTG-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLJNA 

NC 2L SWMU264-TWO1 SWMU264-TWO2 SWMU264-TWO3 
Standards (1) 04-07-2002 04-07-2002 04-07-2002 

SEMIVOLATILES &g/L) 

2-Methylnaphthalene NE 28 1.1 J ND 
Phenanthrene NE 210 2 J ND 

METALS (q/L) 
Arsenic 12 10 ND ND 
Barium 145 2000 32.4 38.3 

Cadmium 0.23 5 ND ND 
Chromium 5.8 50 0.94 J 0.75 

Selenium 2.8 50 ND ND 

ND 
ND 

6.5 J 

~~~~~~~~E xceeds background concentrations 
Bold - Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not estimated 
(1) - If NC 2L Standard not available, Interim Standard was used. 

8/29/02 

SWMU264-WATER.xls 
Page 1 of 1 



TABLE 7 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 264 

SW-MU CONPJRMATORY SAMPLING (CTO-Oi43) 
MCB, CAMP LEJBUNE, NORTH CAROLINA 

Background NC 2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Concentrations Standards (1) Detects/No. of Samples Detections Background 2L Standard 

SEMIVOLATILES (Q/L) 

2-Methylnaphthalene NE 28 113 l.lJ NA 0 
Phenanthrene NE 210 l/3 25 NA 0 

METALS @g/L) 

Arsenic 12 10 113 6.5 J 0 0 

g/29/02 
SWMU264,WATER.xls 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - If NC 2L Standard not available, Interim Standard was used. 

Page 1 of 1 
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4.10 SWMU 265 - 2615 Oil/Water Separator 1 

The following sections present the SWMU description and history, the investigation activities 
conducted during the Phase II CSI, investigation findings, and conklusions. 

4.10-l SWMU Description and History 

SWMU 265 is located southeast of Paradise Point adjacent to Building 26 13 along Seth Williams 
Boulevard. The New River is located approximately 600 feet southwest of the SWMU. The SWMU 
consists of a concrete oiVwater separator that receives run off containing amixture of rain water and/or 
No. 6 fuel oil from the loading ramp adjacent to the SWMU. The SWMU currently is in operation. 
The area surrounding the SWMU is grass covered. During the site visit conducted by Baker in 
October 1996, minor evidence of petroleum staining was observed on the loading ramp. A SWMU 
investigation plan is presented as Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose of the investigation was to determine 
if operation of the oil/water separator has impacted surface and subsurface soils in the vicinity of the 
SWMU. Stiace and subsurface soil samples were collected f&m four soil borings that were 
advanced around the perimeter of the SWMU (see Figure 1). The! soil samples were submitted to 
Quanterra Laboratories and analyzed for VOCs and SVOCs. The anhlytical results were compared to 
background criteria, NC DENR soil to groundwater screening criteria, and USEPA Region IX 
residential PRGs. Based on evaluation of the results, benzo(a)pyrene exceeded the regulatory driven 
criteria. 
CSI. 

Therefore, additional investigation at SWMU 265 was recommended in the form of a Phase II 

4.10.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 24 and April 7,2002 in general accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation was to further evaluate potential 
impacts to soil at the SWMU and determine i.f groundwater has been impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Fig&e 1 and were selected based on 
results from the Phase I CSI. 
described in Section 3.0. 

Detailed procedures used to colle+ and analyze the samples are 

The field investigation included the following: 

0 Surface and subsurface soil sampling at three temporary well borings 
0 Groundwater sampling at three temporary wells 

Table 1 provides a summary of the temporary well construction details and static groundwater level 
measurements. A summary of the groundwater sampling field parameters is included in Appendix D. 

The water table was measured in the wells at depths ranging f?om app@imately 10.6 to 11 feet below 
the ground surface. 
above mean MSL. 

Groundwater elevations in the wells ranged Ii-om approximately 8.6 to 9.0 feet 
An interpretive groundwater ‘contour map is provided as Figure 1 and shows that 

groundwater in the vicinity of the SWMU appears to flow southeast.) 

4.10.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChem boratories and analyzed for 
SVOCs. A summary of the laboratory analyt+al results is included i 

4-3 1 



For the purpose of this investigation, the analytical results for the 
combined with the analytical results-collected during Phase II. Ti 
summaries for positive detections from the two phases were car 
criteria and are presented in Tables 2 through 15: 

:OPCs identified in Phase I were 
: analytical results and statistical 
jared to the following screening 

l AOC background criteria 
0 Base background criteria 
0 Default NC DENR soil to groundwater criteria 
l USEPA Region IX residential PRGs 

Figure 2 presents the distribution of contaminants that exceeded 1 e regulatory driven criteria. 

Ten SVOCs {mostly PAHs) were detected in the soil sample set. 
concentrations exceeding the NC DENR soil to groundwater screen 

Benzo(a)pyrene was detected at 
lg criteria and the USEPA Region 

IX residential,PRG in the surface and subsutiacc soil samples collected from boring SWMU26.5~ISOl, 
which was advanced in September 1997 during the Phase I CSI. None of the other SVOCs detected in 
the samples exceeded the applicable screening criteria. 

Groundwater 

The analytical results and a statistical summary for positive detections were compared to North 
Carolina 2L Standards and are presented on Talbles 6 and 7. 

One SVOC lJ$s(2-ethylhexyl)phthalatej was detected in the groundwater sample from well 
SWMU265-TWOl. The concentration was below the 2L standard. No SVOCs were detected in 
samples from the remaining two wells. ~ 

Bis(2-ethylhexyl)phthalate was also detected at low concentrations m the soil samples collected at the 
SWMU. Benzo(a)pyrene, which was detected in soil samples from one of the borings at 
concentrations exceeding the screening criteria, was not detected in (groundwater at the SWMU. 

4.10.4 Conclusions 

Benzo(a)pyrene was detected in soil samples from one of the borings iat concentrations exceeding the 
NC DENR soil to groundwater screening criteria and/or the USEPA Region IX residential PRG. No 
SVOCs were detected in groundwater at concentrations exceeding $ H-&I Carolina 2L standards. 

Based on evaluation of the analytical results, no additional actior 
Benzo(a)pyrene was detected in soil samples collected during the Phz 
conducted during the Phase II CSI did not detect :this compound in so 
area of benzo(a)pyrene contamination appears to be defined as the ir 
SW&W265IS0 1. This detection is considered a single isolated detec 
SWMU, and does not warrant additional investigative or remedial ac 

is warranted at this SWMU. 
e I CSI. Subsequent sampling 
or groundwater samples. The 
lecliate area surrounding boring 
on within the boundaries of the 
ivities. 

4-32 
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TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
CTO-0143 

r 
i_./.. 

I-oporrvc 
Consultant Casing Screen 
Supervising Elevation Ground Surface Boring Depth to Depth to Interval 

Date We11 (feet, above 
Well No. 

Elevation (feet, Depth (feet, Well Depth Sand Pack 
Installed 

Bentonite Depth (feet 
Installation msl) above msl) bgs) (feet, bgs) (feet, bgs) (feet, bgs) W 

SWMU265-TWO2 3/24/02 BAKER 19.80 20.1 17 17 5 3 7 

3124102 BAKER 19.43 19.6 17 17 5 3 7 

SWMU265-TWO3 3i24lO2 BAKER 19.56 19.6 17 17 5 3 7 

Depth to 
Groundwater Groundwater 

(feet, below top Elevation (feet, 
of casing) bgs) 

10.76 9.0 
10.57 8.9 

11 8.6 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWellsxls 
S WMU265 
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TABLE2 

.( ’ 

SEMIVOLATILES (q/kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluorantbene 

Benzo(ghi)perylene 
Benzo(k)fluorantbene 

bis(2-Ethylhexyl) phthalatc 
Chrysene 

Fhtoranthene 
Indeno(l,2,3-cd)pyrene 

Pyrene 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 265 

SWMU CONFIRIIATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DBNR Soil to 

Groundwater Values 

SWMU265-ISOI-OO 

09-10-1997 
0' - 2' 

SWMU265IS02-00 SWMLJ265IS03-00 
09-10-1997 09-10-1997 

o'- 2' 0' - 2' 

358 

91(l) 
1160(l) 

620 66 J 
62[-~1 UJ 

620 110 J 

ND 
ND 
ND 

ND 
ND 
ND 

6720000 NE 83 J ND ND 
11600(l) 6200 86 J ND ND 

6670 35000 130 J 170 J 160 J 
39800 62000 110 J ND ND 

276000 2300000 33 J ND ND 
3260 620 69 J ND ND 

286000 2300000 76 J ND ND 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

pizkz--l Exceeds USEPA Region IX PRGs 

(1) - Detected concentmtions exceed NC DENR 

generic soil-to-water criteria. However, site-specific 

critieria were not calculated because the TOC was 1000 mg/kg, 

which is the same concentration used to calculate the dektlt criteria. 

J - Anaiyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

SWMU2GIS04-00 

09-10-1997 

0' - 2' 

ND 
ND 
ND 
ND 
ND 
110 J 
ND 
ND 
ND 
ND 

9/l l/O2 
SWMU265.SOIL.xls Page 1 of 2 



TABLE 2 

SEMIVGLATILES (uglkg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Fluoranthene 
Indeno( 1,2,3-cd)pyrene 

Pyrene 

911 l/O2 
SWMU265~SOlL.xls 

DETECTION SUMMARY 
SURFACE! SOIL - SWMU 265 

SWMU CONFiRMATORY SAIIPLiNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR Soil to SWMU265-TWOl-00 SWMU265-TWO2-00 SWMU265-TW03-00 
Groundwater Values 03-24-2002 03-24-2002 03-24-2002 

o’- 1’ o’- 1’ o’- 1’ 

358 
91(l) 

11600) 

11600(l) 
6670 

39800 
276000 

3260 
286000 

Ynderlined - Exceeds NC DENR soil to groundwater comparison criteria 

riiz2-J Exceeds USBPA Region 1x PRGs 

(1) - Detected concentrations exceed NC DENR 

generic soil-to-water criteria. However, site-specific 

critieria were not calculated because the TOC was 1000 mgikg, 

which is the same concentration used to culculate the default criteria. 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

620 ND ND ND 
62 ND ND ND 

620 ND ND ND 
NE ND ND ND 

6200 ND ND ND 
35000 63 J 150 J 53 J 
62000 ND ND ND 

2300000 ND ND ND 
620 ND ND ND 

2300000 ND ND ND 

Page 2 of 2 
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TABLE 3 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 265 

SWMU CONFIRMA’I’ORY SAMPLING (CTO-Gi43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SEMIVOLATILES (u&g) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethyihexyl) phthalate 
Chrysene 

Fluoranthene 
Indeno( 1,2,3-cd)pyrene 

Pyrene 

NC DENR USEPA Region IX No. of Positive Range 
Soil to Oroundwater PRGs Detects of Positive 

Values 

358 
91 (1) 

llG0 (1) 

11600(1) 
6670 
39800 
276000 
3260 

286000 

Residential Soil No. of Samples Detections 

620 117 66J 
62 l/7 12OJ 
620 I/7 110s 
NE l/7 83 J 

G200 117 865 
35000 717 535-1705 
62000 ~ 117 1lOJ 

23oooGG 117 33s 
620 117 69J 

2300000 117 765 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater Residential Soil 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

0 0 
0 0 
G 0 
0 0 
0 0 
0 0 
0 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Detected concentmtions exceed NC DENR generic soil-to-water criteria. 

However, site-specific critieria were not calculated because the TOC was 1000 tng/!q, 
which is the same concentration used to calculate the default criteria. 

9111102 
SWMU265SOIL.xls Page 1 of 1 



TABLE 4 

SEMIVOLATILES (@kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
bis(2Ethylhexyl) phthalate 

Chrysene 
Di-n-octyl phthalate 

Fluoranthene 
Pyrene 

DETBCTION SUMMARY 
SUBSURFACE SOIL - SWMU 265 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DBNR Soil to SWMU2G.5~IS02-01 SWMU265-IS03-01 SWMU265-lS04-01 
Groundwater Values PRGs Residential Soil 09-10-1997 09-10-1997 09-10-1997 09-10-1997 

2’ - 4’ 2’ - 4’ 2’ - 4’ 2’ - 4’ 

358 
91 

1160(l) 
6720000 

6670 
39800 

1 GGOOOOO 
27GOOO 
28GOGG 

620 56 J 
62) 

620 
861 J 
50 J 

NE 50 J 
35000 160 J 
G2000 100 J 

1200000 ND 
2300000 67 J 
2300000 130 J 

ND ND 
ND ND 
ND ND 
ND ND 
150 J 1.50 J 
ND ND 
ND ND 
ND ND 
ND ND 

ND 
ND 
ND 
ND 
IGO J 
ND 
ND 
ND 
ND 

-Underlined-ExceedsNCDENRs~~grouKd~~~~c~~~:aon criteria 

[Boxed$ Exceeds USEPA Region 1X PRGs 
(1) - Detected concentrations exceed NC DENR 

generic soil-to-water criteria. However, site-specific 
critieria were not calculated because the TGC was 1000 m&g, 
which is the same concentration used to calculate the default criteria. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

Page 1 of 4 
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TABLE 4 

SEMIVOLATILES (q/kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benza(ghi)perylene 
bis(2-Ethylhexyl) phthalate 

Chrysene 
Di-n-octyl phthalate 

Fluoranthene 
Pyrene 

DBTiXTION SUMMARY 
SUBSURFACE SOIL - SWMU 265 

SWMU CONFlRivlATGRY SAMPLING (CTO-0143) 
MCB, CAMP LBJEUNE, NORTH CAROLINA 

NC DENR Soil to 
Groundwater Values 

SWMU265-TW01-05 S WMU26.5.TW02-05 
03-24-2002 03-24-2002 

9’- 11’ I)‘- 11’ 

358 
91 

1160(l) 
6720000 

6610 
39800 

10000000 
276000 

620 ND 
62 ND 

620 ND 
NB ND 

35000 170 J 
62000 ND 

1200000 ND 
2300000 ND 
2300000 ND 

ND ND 
ND ND 
ND ND 
ND ND 
56 J 440 

ND ND 
ND 31 J 
ND ND 
ND ND 

SWMU265-TW03-05 
03-24-2002 

Y- 11’ 

Uii@bne&~EFce& NC DENR soil to groundwater comparison criteria 

pczq. Exceeds USEPA Region 1X PRFs 
(1) - Detected concentrations exceed NC DENR 

generic soil-to-water criteria. However, site-specific 
critieria were not calculated because the TOC was 1000 mgikg, 
which is tbe same concentration used to calculate the default criteria. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

911 l/O2 
SWMU265SOIL.xls 

Page 3 of 4 



TABLE 5 

NC DBNR USEPA Region IX 
Soil to Groundwater PRGs 

,Values Residential Soil 

No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

No. of Samples Detections Background Background Soil to Groundwater Residential Soil 

SEh$lVOLATILES (ugikg) 
Benzo(a)antbracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
bis(2-Ethylhexyl) phthalate 

Chrysene 
Di-n-octyl phthalate 

Flnoranthene 
Pyrene 

358 620 

91 62 

1160(l) 620 

6720000 NE 
6670 35000 

39800 62000 

10000000 1200000 
276000 2300000 

286000 2300000 

117 
111 
1n 
117 
7/l 

117 

l/7 
II7 

l/7 

56 J NA NA 0 0 
86 J NA NA 0 ___ ‘j, Z,<’ .,’ ;.” “,” 4 ,. ,. 
SOJ NA NA 0 0 
50J NA NA 0 0 

56 J - 440 NA NA 0 0 
1OOJ NA NA 0 0 
31 J NA NA 0 0 
61 J NA NA 0 0 
130 J NA NA 0 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Background concentrations were collected for inorganics 

Detected concentrations exceed NC DENR 
generic soil-to-water criteria. However, site-specific 
critieria were not calculilted because the TOC was 1000 mglkg, 
which is the same concentration used to calculate the default criteria. 

9111102 
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TABLE6 
.., ’ 

DETECTION SUMMARY 
GROUNDWATER - SWMU 265 

SWMU CONFIRMATORY SAMPLiNG (CTO-1X43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU265-TWO1 SWMU265-TWO2 SWMU265-TWO3 
Standards (1) 04-07-2002 04-W-2002 04-07-2002 

SEMIVOLATILES(ug/L) 
bis(2-Ethylhexyl)phthalate 3 0.77 J ND ND 

Bold - Exceeds 2L standards. 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not estimated 
(1) - If NC 2L Standard not available, Interim Standard was used. 

913102 
SWMU265-WATER.xls 

Page 1 of 1 
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TABLE 7 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 265 

SWMU CONPIPMA’I’ORY SAMPLiNG (CT@0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Standards (1) Detects/No. of Samples Detections Background 2L Standard 

SEMIVOLATILES (q/L) 
bis(24thylhexyl)phthalate 3 l/3 0.77 J NA 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - If NC 2L Standard not available, Interim Standard was used. 

913102 
SWMU265-WATBR.xls Page 1 of 1 
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4.11 SWMU 269 - Building 816 OiliWater’ helparator 

The following sections present the SWMU description and history, Ithe investigation activities 
conducted during the Phase II CSI, investigation findings, and conclusions. 

4.11.1 SWMU Description and History I 
I 

SWMU 269 was an oil/water separator/vehicle wash rack located adjacent to Building 816, near 
the intersection of Main Service Road and Daly Road in Hadnot Poinh. The primary function of 
the SWMU was to collect water, soap, oil, grease, and dirt from the v+icle wash rack; separate 
the solids f?om the liquids; and then segregate the oil and grease m the remaining liquids. 
Since the site visit conducted by EnSafe, Inc., the oil/water associated wash rack 
have been removed. A disturbed area of soil in the general area of the SWMU was identified 
during the October 1996 site visit conducted by Baker. Based on discussions with Base personnel, 
it was determined that the SWMU was located in the general area ofthi disturbed soil. A SWMU 
investigation plan is presented on Figure 1. 

.A Phase I CSI was conducted in September 1997. The purpose of the investigation was to 
determine if historic operations pertaining to the wash rack and oil/water separator have impacted 
surface and subsurface soils surrounding the SWMU: Surface and sub!sux+ace soil sampIes were 
collected at four soil borings that were advanced around the perimeter of the former SWMU (see 
Figure 1). The samples were submitted to Quanterra Laboratories /and analyzed for VOCs, 
SVOCs, and RCRA metals. The analytical results were compared toi background criteria, NC 
DENR soil to groundwater screening criteria, and USEPA Region IX residential PRGs. Based on 
evaluation of the results, arsenic exceeded the regulatory driven : criteria and established 
background/secondary criteria. Therefore, additional investigation at SWMU 269 was 
recommended in the form of a Phase II CSI. ! 

4.11.2 Confirmatory Investigation Activities ( 

The Phase II CSI was conducted on March 25 and April 7, 2002 in general accordance with the 
Final Project Plans (Baker, 2002). As a result of the 2002 CSI at/ SWMU 269, additional 
investigation was warranted due to elevated concentrations of VOCs, SVOCs and metals detected 
in soil and/or groundwater. Additional samples were collected on June 118, June 24 and June 26, 
2003 to complete the Phase II CSI. 

The purpose of the investigation was to further evaluate potential impabts to soil at the SWMU 
and determine if groundwater has been impacted as a result of a release IS) from the SWMU. The ( sample locations are shown on Figure 1 and were selected based on results from the Phase I CSI 
and 2002 Phase II sampling. Detailed procedures used to collect and !analyze the samples are 
described in Section 3.0 of this report. 

I 

The field investigation at SWMU 269 included the following: I 
I 

0 1 Surface and subsurface soil sampling at eight temporary well bar! u 

l Surface and subsurface soil sampling at four soil borings 
0 Groundwater sampling at eight temporary wells 

Table 1 provides a summary of the temporary well construction details 
level measurements. A summary of the groundwater sampling field p; 
Appendix D. 

8 

1gs 

and static groundwater 
rameters is included in 



The water table was measured in the wells at depths ranging from apph-oximately 13.4 to 16.7 feet 
below the ground stiace. Groundwater elevations in the wells range 1 from approximately 6.8 to 
6.9 feet above MSL in 2002, and 9.0 to 9.1 feet above MSL p 2003. An interpretive 
groundwater contour map, utilizing data from 2003, is provided as Figure 1 and shows that 
groundwater in the vicinity of the SWMU appears .to flow north. / 

It should be noted that after the fieldwork conduct,ed in 2002 and prior to the fieldwork in 2003, 
new construction was completed north-northwest of the SWMU including a storm water retention 
pond. It is suspected that this retention pond has influenced groundwater flow in the area around 
the SWMU. The results Tom 2002 showed groundwater flowing to the southeast and results 
from 2003 showed groundwater flowing to the north. These results may have also been 
influenced by the extremely wet season in 2003. Further investigation into the groundwater at 
SWMU 269 may provide the necessary information to understand the impact of the retention 
pond and hydrogeological characteristics at the SWMU. 

4.11.3 Investigation IFindings 

The soil and groundwater samples were submitted to CompuChem Laboratories (2002) and 
analyzed for RCRA metals. In addition, two subslurface soil samples( from borings SWMU269- 
TWO1 and SWMU269-TWO3 were analyzed for VOCs and SVQCs (in the March 2002 
sampling) because elevated PID reading (up to 359 ppm) and petroleum odors were identified in 
the samples from these borings. Soil and groundwater samples collected during the additional 
sampling in 2003 were analyzed for VOCs, SVOCs and RCRA metals by Chemtech 
Laboratories. A summary of the laboratory analytical results is included in Appendix G. 

For the purpose of this investigation, the analytical results for all phases of investigation were. 
combined and are presented below. One sample of bis(2-Ethylhexyl)phthalate (SWMU 269- 
SBlO-08) was reported at a concentration of 9,800,OOO (ug/kg), which ;is likely due to laboratory 
contamination. The analytical results and statistical summari es for positive detections from the 
Phase I and Phase II sampling events were compared to the following1 screening criteria and are 
presented in Tables 2 through 5: 

0 AOC background criteria 
0 Base background criteria 
0 Default and site-specific NC DENR soil to groundwater criteria 
0 USEPA Region IX residential PRGs 

Figure 2 presents the distribution of contaminants that exceeded the reg 
established background/secondary criteria. 

G latory driven criteria and 

Eighteen VOCs were detected in subsurface soil samples from one 
Benzene, ethylbenzene, and xylenes (total) exce’eded the NC DE 
screening criteria in the sample from boring SWMU 269-TWOl. 1 
detected in the samples exceeded the applicable screening criteria. 

Fourteen SVOCs (mostly PAHs) were detected in subsurface soil sari 
the borings. 2-Methylnaphthalene and naphthalene exceeded the NC I: 

3r more of the borings, 
IR soil to groundwater 
one of the other VOCs 

kles from one or more of 
34R soil to groundwater 



/-, 
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screening criteria in the sample from boring SWMU 269-TWOl . 2-Methylnaphthalene was also 
detected above screening criteria in sample SWMU269-SB12-02. 
detected in the samples exceeded the applicable screening criteria. 

p of the other SVOCs 
I 

During the June 2003 sampling event, four subsurface samples we4e also analyzed for Diesel 
Range Organics (DRO) to determine if DRO was present due to previous detections of PAHs 
from the previous sampling events. DRO was detected in two of the four subsurface soil samples 
collected SWMU269-SB09-06 and SWMU 269-SB12-02 at concentrations of 1800 mgikg and 
1700 mg/kg, respectively. ! 

All eight RCRA metals were detected in the surface and subsurface soil sample set, as follows: 
arsenic, barium, cadmium, chromium, lead, mercury, silver and seleni ‘m. Arsenic exceeded both 
AOC and Base background criteria and the USEPA Region IX ii! resi ential PRG in surface soil 
sample SWMU269-ISOl-00, which was collected in September 199/7 during the Phase I CSI. 
Arsenic also exceeded the Base background criteria and the USEPA Region IX residential PRG 
in one or more of the subsurface soil samples; however, concentrations were below the AOC. 
background criteria and NC DENR soil to groundwater criteria. Barhun, cadmium, chromium, 
lead and selenium were detected above the AOC and/or Base background screening criteria; 
however, the concentrations did not exceed the NC DENR soil to groundwater screening criteria 
or the USEPA Region IX residential PRGs. Mercury was the only metal that exceeded the NC 
DENR soil to groundwater criteria; however, the concentrations were) below the AOC and Base 
background criteria and NC DENR soil to groundwater criteria. Therefore, the detection of 
mercury is most likely the result of background concentrations and1 not past activities at .the 
SWMU. Silver exceeded the Base background criteria and the USEPA Region IX residential 
-PRG in subsurface soil sample SWMU269-TWO3-06. However, con$&rations were below the 
AOC background criteria and NC DENR soil to groundwater criteria. ) 

It should be noted that mobile laboratory samples were collected during the 2003 sampling event. 
Subsurface soil samples were collected and analyzed for VOCs from the four additional soil 
borings (see Table 8). These samples were collected to supplement the fixed-based laboratory 
results. None of the VOCs detected in subsurface soil samples exceeded the applicable screening 
criteria. 

Groundwater 

The analytical results and statistical summary for positive detectio$s were compared to the 
following screening criteria and are presented on Tables 6 and 7: I 

0 Base background criteria 
0 North Carolina 2L standards 
0 USEPA Region IX Tap Water PRGs (as a secondary comparison) 

Figure 3 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. 

Fourteen VOCs were detected in groundwater samples from one or 
Table 6. Benzene, ethylbenzene, trichloroethene, vinyl chloride 
detected above USEPA Region IX tap water PRGs and/or NC 2L 

I 

Five SVOCs were detected in groundwater samples f?om one or more 
b 

f the wells as shown in 
Table 6. 2-Methylnaphthalene was detected above the NC DENR 2L standard in the sample 
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collected Tom SWMU269-TW06. Naphthalene was detected above e NC DENR 2L standards 
and the USEPA Region IX tap water PRGs in two samples. 

Six metals were detected in groundwater samples from one or mor;k of the wells, as follows: 
arsenic, barium, chromium, lead, mercury, and selenium. Barium, a#d chromium exceeded the 
background screening criteria; however, the concentrations were below the 2L standards. Lead 
exceeded both the background screening criteria and the 2L standard in the sample from well 
SWMU269-TW02. Arsenic exceeded the USEPA Region IX tap water PRGs in two samples; 
however, the concentrations were below the Base background screemng levels. The six metals 
detected in groundwater were also detected in soils at the SWMU. ( 

The tap water screening numbers are very conservative and are presented to provide a secondary 
comparison; they represent numbers to be used for consumption of water. There is not a potable 
water source in this area. ! 

It should be noted that mobile laboratory samples were collected durinb the 2003 sampling event. 
Groundwater grab samples were collected from the five new temporary wells and also from the 
four additional soil borings. All samples were analyzed for VOCs. Groundwater results from the 
five temporary wells correlated very well with the fured-based laboratory results. Mobile 
laboratory results are presented in Table 8. 

The mobile laboratory resultsfor the groundwater sample collected from SWMU269-GWll are 
illustrated on Figure 3. The sample contained detections of benzene, cjs-1,2dichloroethene, l,l- 
dichloroethene and tichloroethene that exceeded applicable screening criteria. 

4.11.4 Conclusions I 

Several VOCs, SVOCs, and metals were detected in soil and/or groundwater at concentrations 
exceeding applicable screening criteria. Compounds that exceeded iboth the AOC and Base 
background screening criteria and NC DENR soil to groundwater ~ screening criteria and/or 
WSEPA Region IX residential PRGs in soil were as follows: 

0 VOCs - benzene, ethylbenzene and xylenes (total) 
0 SVOCs - 2-methylnaphthalene and naphthalene 
0 Metals - arsenic 

Compounds that exceeded NC DENR 2L grotmldwater protection 
Region IX tap water PRGs in groundwater were as follows: 

0 VOCs - benzene, ethylbenzene, cis-1,2-dichloroethene, 1 ,l -dicl 
trichloroethene and vinyl chloride 

0 SVOCs - 2-methylnaphthalene and naphthalene 
0 Metals - lead 

Based on evaluation of the analytical results, additional investigation al 
The recommended additional investigation activities are presented in SC 

andards and/or USEPA 

lroethene, 

,WMU 269 is warranted. 
Lion 5.0. 



TA 1 

Well No. 
Date 

Installed 

SWMU269-TWO8 1 6/1;/2003 

\ur,.x 

SUMMARY OF PHASE II CONFIRMATORY SAMPLING 
TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CONFIRMATORY SAMPLING INVESTIGATION 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0143 

Ground Surface Boring 
Elevation (feet, Depth (feet 

above msl) bgs) 
23.4 20 

23.0 20 

22.6 19 
N/A 22 
N/A 24 
N/A . 24 

. . . ,J , 

Groundwater 

24 12 11 14-24 18.65 

24 NR NR NR 16.88 

22 10 9 12-22 16.67 
22 I 10 I 9.4 1 12-22 1 15.04 

Notes: 

NR = Not recorded 
msl = Mean Sea Level 
bgs = Below Ground Surface 

- - 

N/A = Not Applicable Table l-269-revdraft 
PVC = Polyvinyl chloride SW269 

-. _ _.. - - -. 
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TABLE 2 

DETECTION SUMMARY 
SURFACE SOILS - SWMIJ 269 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMJ? LEJEUNE, NORTH CAROLINA 

Site Sample I.D. 
Sample Date 
Depth Range 

SWMU269-I&1-00 SWMU269-ISO2-00 SWMU269-ISO3-00 SWMU269-ISO4-00 

Metals (mg/kg) 
Arsenic 

Barium 
Cadmium 

Lead 

1.14 0.671 
30.88 16.8 
0.85 0.0549 
9.45 15.2 

40.04 20.9 

5.24 

848 
2.72 37 
27.2 210 
270 400 

ND ND ND 
ND ND ND 

ND 
5.5 
9.4 

ND 
7.5 

.9 
Mercury 0.12 0.1 0.0154 23 ND ND ND ND 
Selenium NE 0.463 12.2 390 ND ND ND ND 

Notes: Shaded - Exceeds AOC background criteria 
Bold -Exceeds Base Background criteria 
Underline - Exceeds NC DENR soil to groundwater comparison criteria. 
Boxed - Exceeds USEPA Region Ix PRGs 
AOC comparison - AOC 9 Surface Soil 
Base comparison - Fine Sand Data Set for Surface Soil 
J - Analyte detected. Report value is estimated. 
ND - Not Detected 
NE - Not Established 

1 of3 



TAhLE i 

Site Sample I.D. 
Sample Date 
Depth Range 

Metals (mg/kg) 
Arsenic 

Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 

Notes: 

DETECTION SUMMARY 
SURFACE SOILS - SWMIJ 269 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

1.14 0.671 5.24 0.39 ND NQ ND 

30.88 16.8 848 5400 J 9.8 J 8.5 J 15 J 

0.85 0.0549 2.72 37 ND ND ND 0.55 J 

9.45 15.2 27.2 210 4.7 J 4.5 J 4.9 J 4.3 

40.04 20.9 270 400 4.5 J 3.8 J 13.5 J 13.3 J 

0.12 0.1 0.0154 23 ND &QgJ 0.02 ND 

NE 0.463 12.2 390 ND 0.27 J 0.24 J ND 

Shaded - Exceeds AOC background criteria 
Bold - Exceeds Base Background criteria 
Underline - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region lX PRGs 
AOC comparison - AOC 9 Surface Soil 
Base comparison - Fine Sand Data Set for Surface Soil 
J - Aualyte detected. Report value is estimated. 
ND - Not Detected 
NE -Not Established 

2of3 
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TABLE 2 

Site Sample I.D. 
Sample Date 
Depth Range 

Metals (mg/kg) 
Arsenic 

Barium 
Cadmimn 
Chromium 
Lead 
Mercury 
Selenium 

Notes: 

DETECTION SUMMARY 
SURFACE SOILS - SWMU 26? 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

1.14 0.671 5.24 0.39 30.88 16.8 1 0.95lJ 

848 5400 

v”‘7ps 

8.3 3 9.7 J 
0.85 0.0549 2.72 37 ND 0.1 J 
9.45 15.2 27.2 210 3.1 4.6 

40.04 20.9 270 400 4J 7.3 J 
0.12 0.1 0.0154 23 ND ND 
NE 0.463 12.2 390 ND ND 

Shaded -Exceeds AOC background criteria 
Bold - Exceeds Base Background criteria 
Underline - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region lX PRGs 
AOC comparison - AOC 9 Surface Soil 
Base comparison - Fine Sand Data Set for Surface Soil 
J - Analyte detected. Report value is estimated. 
ND -Not Detected 
NE -Not Established 

SWMU269-TWO7-00 
06-18-2003 

0’ - 1’ 

ND 
7.4 J 

0.15 J 
2.5 
5.9 J 

ND 
ND 

SWMU269-TWOS-00 
06-H-2003 

0’ - 1’ 

ND 
7.5 J 

0.15 J 
2.8 
9.9 J 
ND 
ND 

3 of3 
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TABLE 3 

,: ,/’ 

STATJSTICAL SUMMARY 
SUBFACE SOILS - SWMU 269 

RCRA JNYESTLGATION - CTO-0143 
MCB, CAMP LEJBUNR, NORTH CAROJ-ZNA 

Lab Sample I.D. 
Sample Date 
Depth Range 

Range of 
Positive Deteots 

Metals (m&g) 

Arsenic 
Barium 

Cadmium 
Chromium 
Lead 

Mercury 
Selenium 

1.14 0.671 5.24 0.39 4112 0.77 J - 3.1 1 4 0 4 
30.88 16.8 848 5400 s/12 7.4 J - 76.9 J 1 1 0 0 
0.85 0.0549 2.72 37 4/12 0.1 J - 0.55 J 0 4 0 0 
9.45 15.2 27.2 210 12112 2.5 - 10.1 1 0 0 0 

40.04 20.9 270 400 12/12 3.8 J - 13.5 J 0 0 0 0 
0.12 0.1 0.0154 23 2112 0.02 - 0.04 J -0 0 2 0 
NE 0.463 12.2 390 2112 0.24 J - 0.27 J 0 0 0 0 

Notes: 

3 - Analyte detected. Report value is estimated. 

AOC comparison - AOC 9 Surface Soil 

Base Comparison -Fine Sand Data Set for Surface Soil 

NE -Not Established 

- 



Site Sample I.D. 
Sample Date 
Depth Range 

Volatiles @g/kg) (1) 
l,l,l-Trichloroethane 
I,1 Dichloroethane 
I,%Dichlorobenzene 
1,4Dichlorobenzene 
2-Butanone 
Acetone 
Benzene 
Carbon Disulfide 
cis-1,2-Dichloroethene 
Cyclohexaue 
Ethyl Benzene 
Isopropylbenzene 
m/p-Xylenes 
Methybydohexane 
o-Xylene 
Toluene 
Trichloroethene 
Xylenes (Total) 
Semivolatiles &/kg) 
l,l-Biphenyi 
2-Methylnaphthalene 

__- ~~~ 
Acenaphthene 
Benzo(a)pyrene 
bis(2-Ethylhexyl)phthalate 

Butylbenzyfphthalate 
Dibenzotirau 
Diethyl phthalate 
Di-n-butyl phthalate 
Di-n-o+ phthalate 
Fluorene 
Naphthalene 
Phenanthrene 
Pyrene 

DETECTION SUMMARY 
SUBSURFACE SOILS -SWMU 269 

SWMU CO-TORY SAMFLmG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base Background North ~SWMU269-IS01-06 SWMU269-ISO2-06 SWMU269-ISO3-06 SWMU269-ISO4-06 

Criteria Soil to Groundwatd PRGs I 09-13-1997 09-13-1997 09-13-1997 09-13-1997 
Subsurface-Silt &@ 12’ - 14’ 12’ - 14’ 12’ - 14’ 12’ - 14’ 

NE NE 1670 1200000 
NE NE 3820 510000 
NE NE 7270 370000 
NE NE 1240 3400 
NE NE 692 7300000 
NE NE 2810 1600000 
NE NE 6.37 (2) 600 
NE NE 4940 360000 
NE NE 350 43000 
NE NE NE 140000 
NE NE 312 (2) 8900 
NE NE 1680 570000 
NE NE 4960 270000 
hi NE NE 2600000 
NE NE 4960 270000 
NE NE 7270 520000 
NE NE 18.3 53 
NE NE 6540 (2) 270000 

NE NE 8910 350000 NA 

2!!-pmp _m---mm 2l20~3)- _~~~ .p---Ng -1~ ~+QT--- 

NE NE 8160 3700000 ND 
NE NE 92.8 62 ND 
NE NE 6670 35000 100 J 
NE NE 27800 12000000 ND 
NE NE 7400 (3) 290000 ND 
NE NE 28200 49000000 ND 
NE NE 24800 6100000 ND 
NE NE 10000000 2400000 ND 
NE NE 44300 2700000 ND 
NE NE 885 (2) 56000 ND 
NE NE 59600 NE ND 
NE NE 286000 2300000 ND 

NA 
NA 
ND 
ND 
NA 
NA 
ND 
NA 
NA 
NA 
ND 
NA 
NA 
NA 
NA 
ND 
NA 
ND 

NA 
NA 
1.5 
4.8 
NA 
NA 
ND 
NA 
NA 
NA 
ND 
NA 
NA 
NA 
NA 
ND 
NA 
ND 

ND 
ND 

140 3 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NA 
NA 
ND 

15 
NA 
NA 
ND 
NA 
NA 
NA 
ND 
NA 
NA 
NA 
NA 
ND 
NA 
ND 

NA 
--~-NT 

s ND 
ND 
450 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NA 
NA 

‘ND 
7.1 
NA 
NA 
ND 
NA 
NA 
NA 
ND 
NA 
N-4 
NA 
NA 
ND 
NA 
ND 

NA - 

ND 
ND 
83 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
370 

IoflO 



DETECTION SUMMARY 
SUBSURFACE SOILS -SWMIJ 269 

swMuco- TORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Site Sample I.D. 
Sample Date 
Depth Range 

Base Background 
Criteria 

Subsurface-Silt 

SWMU269-ISO2-06 SWh4U269-ISO3-06 

Metals (mgkg) 
Arsenic 

Barium 
Cadmium 
Chromium 
Lead 
Mercury 

Selenium 

Silver 
Petroleum Hydrocarbons (mg/kg) 
DRO 

9.01 3.01 5.24 0.39 

19.42 22.58 848 5400 

NE NE 2.72 32 

16.44 25.0 27.2 210 

10.91 9.19 270 400 
0.05 0.129 0.0154 23 

1.5 0.625 12.2 390 

NE NE 0.223 390 

NE NE NE 

Notes: 
Shaded -Exceeds AOC Background 
Bold - Bxceeds Base Background Concentrations 
Underline - Exceeds North Carolina soil to Groundwater stds 
Boxed - Exceeds USEPA Region IX PRGs 
AOC comparison - AOC 9 Subsurface Soil 
Base comparison - Silt Data Set for Subsurface Soil 
“’ Phase I volatiles(l997) were only analyzed for SW8020 (BTBX) 

@) Detected concentrations exceed NC DENR generic soil-to-water criteria 

Site-Specific criteria calculated with interim 2L and TOC of 1601 mg/kg 

J - Analyte detected. Report value is estimated. 
ND -Not Detected 
NE -Not established 
NA -Not Analyzed 

NE 

).w(I2,il 
ND ND ND 
ND ND ND 
14.2 9 8.6 

5.8 4.4 8.6 

ND ND ND 

ND ND ND 
ND ND ND 

NA NA NA 

ND 

ND 
ND 
5.9 
3.1 

ND 

ND 

ND 

NA 
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DETECTION SUMMARY 
SUBSURFACE SOILS -SWMU 269 

SwMrJ CO?XFlRMATORY SAMPLZNG (CTO-Ql43) 
MCB, CAMP LEJJWNE, NORTH CAROLINA 

Site Sample I.D. 
Sample Date 
Depth Rauge 

Volatiles (ugkg) (1) 
l,l,l-Trichloroethane 
1,lDichloroethaue 
1,2-Dichlorobeuzene 
1,4Dichlorobenzene 
2-Butauone 
Acetone 
Benzene 
Carbon Disulfide 
cis-1,2-Dichloroethene 
Cyclohexane 
Ethyl Benzene 
Isopropylbenzene 
m/p-Xylenes 
M&~!C~dOh~Xiiii~ 

o-Xylene 
Toluene 
Trichloroethene 
Xylenes (Total) 
Semivolatiles (@kg) 
l,l-Biphenyl 
2-Methylnaphthalene ~__ ~~~- 
Acenaphthene 
Beazo(a)pyrene 

bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 
Dibenzohuan 
Diethyl phtbalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Ruorene 
Naphthalene 
Pheuauthrene 
Pyrene 

Base Background North Carolina -4 SWMU269-TWOl-06 SWMU269-TWO2-06 SWMU269-TWO3-06 
Soil to Groundwate PROS I 03-25-2002 03-25-2002 03-25-2002 

NE NE 1670 1200000 
NE NE 3820 510000 
NE NE 7270 370000 
NE NE 1240 3400 
NE NE 692 7300000 
NE NE 2810 1600000 
NE NE! 6.37 (2) 600 
NE NE 4940 360000 
NE NE 350 43000 
NE NE NJ3 140000 
NE NE 312 (2) 8900 
NE NE 1680 570000 
NE NE 4960 270000 
NE NE NE 2600000 
NE NE 4960 270000 
NE NE 7270 520000 
NE NE 18.3 53 
NE NE 6540 (2) 270000 

NE 

--L-- 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 8910 
---aEm-- ~-~ Zl2Q(3) 

-NE 8160 
NE 92.8 
NE 6670 
NE 27800 
NE 7400 (3) 
NE 28200 
NE 24800 
NE 10000000 
NE 44300 
NE 885 (2) 
NE 59600 
NE 286000 

350000 2800 
~~_ ~ -$gp-~mmmm ~~~~ ~-~ -mm- 

3700000 ND 
62 36 

35000 2200 

12000000 ND 
290000 860 

49000000 ND 
6100000 ND 
2400000 63 
2700000 850 

56000 $&I 
NE 1500 

2300000 160 

Criteria 
Subsurface-Silt 1 Residential Soils 1 11’ - 13’ 11’ - 13’ 

ND 
ND 
ND 
ND 
ND 
ND 
150 
ND 
120 
390 

2300 
1600 
NA 

1400 
NA 
960 
ND 

NA 
NA 

‘NA 
NA 
NA 
NA 

J NA 
NA 

J NA 
J NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

J 

J 

NA 
-r 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

11’ - 13’ 

ND ND \- 
ND ND 
ND ND 
ND ND. 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
NA ND 
ND ND 
NA ND 
ND ND 
ND ND 
ND NA 

ND ND 
ND ND 
ND ND 
ND ND 

140 J ND 

ND ND 
ND ND 
ND ND 
ND ND 
25 J ND 

ND ND 
ND ND 
ND ND 
ND ND 

SWh4U269-SB09-06 
06-23-2003 

11-13 
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Site Sample I.D. 
Sample Date 
Depth Range 

DETECTION SUMMARY 
SUBSURFACE SOILS -SWMU 269 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Metals (mgkg) 
Arsenic 

Barium 
Cadmium 
Chromium 
Lead 
Mercury 

Selenium 

Silver 
Petroleum Hydrocarbons (mgkg) 
DRO 

9.01 3.01 5.24 0.39 
19.42 22.58 848 5400 
NE NE 2.72 32 

16.44 25.0 27.2 210 
10.91 9.19 270 400 
0.05 0.129 0.0154 23 
1.5 0.625 12.2 390 
NE NE 0.223 390 

NE NE NE 

Notes: 
Shaded -Exceeds AOC Background 
Bold - Exceeds Base Background Concentrations 
Underline - Exceeds North Carolina soil to Groundwater stds 
Boxed - Exceeds USEPA Region IX PRGs 
AOC comparison - AOC 9 Subsurface Soil 
Base comparison - Silt Data Set for Subsurface Soil 
(” Phase I volatiles(1997) were only analyzed for SW8020 (BTBX) 

@) Detected concentrations exceed NC DENR generic soil-to-water criteria 

~~~ Therefo~,~~p~~faweteriaweted.usi~3~2L or-interim& and-~- -~~~ ~- ~~ ~~~ 
aTOC of 1601 mgikg 

“’ Site-Specific criteria calculated with interim 2L and TOC of 1601 mg/kg 

J - Analyte detected. Report value is estimated. 
ND -Not Detected 
NB -Not established 
NA - Not Analyzed 

NE 

13.5 
ND ND ND 

15.7 8.2 3 8.9 

6.4 4.7 J 3.7 
ND ND 

SWMU269-SB09-06 
06-23-2003 

11-13 

ND 

9.8 J 
ND 
ND 
1.3 

ND 

0.59 J 0.31 J ND 

ND ND ND 0.26J 

NA NA NA 1800 
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DETECTION SUMMARY 
SUBSURFACE SOILS -SWMU 269 

SWMU CO~NFIBWATORY SAMPLING (CTO-OI43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Site Sample I.D. 
Sample Date 
Depth Range 

Volatilea (uglkg) (1) 
1, 1,l -Trichloroethane 
1,lDichloroethane 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
2-B&none 
Acetone 
Benzene 
Carbon Disulfide 
cis-1,2-Dichloroethene 
Cyclohexane 
Ethyl Benzene 
Isopropylbenzene 
m/p-Xylenes 
-Methy!cyclohexane 
o-Xylene 
Toluene 
Trichloroethene 
Xylenes (Total) 
Semivolatiles (ugkg) 

l,l-Biphenyl 
2-Methylnaphthalene - ~-___ 
Acenaphthene 
Benzo(a)pyrene 
bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 
Dibenzofuran 
Diethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluorene 
Naphthalene 
Phenanthrene 
Pyrene 

Base Background SWMU269-SBlO-06 SWMU269-SBlO-08 

PROS I 06-23-2003 06-23-2003 06-23-2003 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

Criteria 
Subsurface-Silt 

1670 1200000 
3820 510000 
7210 310000 
1240 3400 
692 7300000 

2810 1600000 
6.37 (2) 600 

4940 360000 
350 43000 
NE 140000 

312 (2) 8900 
1680 570000 
4960 270000 
NE 2600000 

4960 270000 
7270 520000 
18.3 53 

6540 (2) 270000 

8910 350000 
----212Q(3)- _~ mpemp~m ~~~~~ ~~~-~~~~ 

8160 3700000 
92.8 62 

6670 35000 
27800 12000000 

7400 (3) 290000 
28200 49000000 
24800 6100000 

10000000 2400000 
44300 2700000 
885 (2) 56000 
59600 NE 

286000 2300000 

3-5 1 I-13 15-17 

ND ND NA 
ND 
ND 
ND 
ND 
9.9 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NA 

ND 
ND 
ND 
ND 
27 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
7.5 J 
ND 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

920 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

95J 1 

ND 630 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
110 3 
940 
130 J 
ND 
ND 
ND 
ND 

SWMU269-SBI l-02 
06-23-2003 

3-5 

ND 
ND 
ND 
ND 
ND 
40 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NA 

ND 
ND 
ND 
ND 

2300 

ND 
;ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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DETECTION SUMMARY 
SUBSURFACE SODS -SWMU 269 

SWMU CONF3RMATORY SAMFLSNG {CTO-0143) 
MCB, CAMP LEJEUNJZ, NORTH CAROLINA 

Site Sample I.D. 
Sample Date 
Depth Range 

Metals (mgkg) 

Arsenic 9.01 

Barium 19.42 
Cadmium NE 
Chromium 16.44 
Lead 10.91 
Mercury 0.05 

Selenium 1.5 
Silver NE 
Petroleum Hydrocarbons (mgkg) 
DRO NE 

3.01 5.24 0.39 
22.58 848 5400 
NE 2.72 32 
25.0 27.2 210 
9.19 270 400 
0.129 0.0154 23 
0.625 12.2 390 
NE 0.223 390 

NE NE NE 

Notes: 
Shaded -Exceeds AOC Background 
Boid - Exceeds Base Background Concentrations 
Underline - Exceeds North Carolina soil to Groundwater stds 
Boxed - Exceeds USEPA Region IX PRGs 
AOC comparison - AOC 9 Subsurface Soil 
Base comparison - Silt Data Set for Subsurface Soil 
“’ Phase I volatiles(l997) were only analyzed for SW8020 (BTBX) 

(‘) Detected concentrations exceed NC DENR generic soil-to-water criteria 

___ ~~ ~~~efore,.site.specificcria-~wore-srorinterim2L~and~ ~~ ~~ ~~~ ~~~~ 
aTOCof1601mg/kg 

‘=’ Site-Specific criteria calculated with interim 2L and TOC of 1601 mg/kg 

J - Analyte detected. Report value is estimated. 
ND -Not Detected 
NE -Not established 
NA - Not Analyzed 

ND 

9J 
ND 
ND 
3.1 
ND 
ND 
ND 

NA 

SWMU269-SB 1 O-06 SWMU269-SBlO-08 SWMU269-SBI l-02 
06-23-2003 06-23-2003 06-23-2003 

11-13 15-17 3-5 

ND-J 

13.2 J 14 J 
ND ND ND 
ND ND ND 

2 1.8 3.2 
ND ND ND 

ND ND 

ND ND ND 

NA ND ND 
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Site Sample I.D. 
Sample Date 
Depth Range 

Volatiles @g/kg) (1) 
1, 1, l -Triohloroethane 
1,lDiohloroethane 
1,2-Dichlorobeuzene 
1,4-Dichlorobenzene 
28utanone 
Acetone 
Benzene 
Carbon Disulfide 
cis-1,2-Dichloroethene 
Cyolohexaue 
Ethyl Benzene 
Isopropylbenzene 
mlp-Xylenes 
MC?thy!C~OiOh6XEili~ 

o-Xylene 
Toluene 
Triohloroethene 
Xylenes (Total) 
Semivolatiles tug/kg) 
l,l-Biphenyl 
2-Methylnaphthalene-_- __ ~~~- 
Aoenaphthene 
Benz.o(a)pyrene 

bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 
Dibenzofuran 
Diethyl phthalate 
Di-n-butyl phthalate 
Di-n-ootyl phthalate 
Fluorene 
Naphthalene 
Phenanthrene 
Fyrene 

DETECTION SUMMARY 
SUBSURFACE SOILS -SWMU 269 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNJI, NORTH CAROLINA 

Base Background North lusEpARegioni~~~269-sBi i-08 SWMU269-SB12-02 

NE NE 1670 1200000 NA ND ND ND 

NE NE 3820 510000 NA ND ND ND 

NE NE 7270 370000 NA ND ND ND 

NE NE 1240 3400 NA ND ND ND 

NE NE 692 7300000 NA 7.9 J 7.2 J ND 

NE NE 2810 1600000 NA 47 89 30 

NE NE 6.37 (2) 600 NA ND ND ND 

NE NE 4940 360000 NA ND ND ND 

NE NE 350 43000 NA ND ND ND 

NE NE NE 140000 NA ND ND ND 

NE NE 312 (2) 8900 NA 2.5 J ND ND 

NE NE 1680 570000 NA 1.5 J ND ND 

NE NE 4960 270000 NA 17 ND ND 

NE Ni NE 2600000 NA ND ND ND 

NE NE 4960 270000 NA 9.8 J ND ND 

NE NE 7270 520000 NA ND ND ND 

NE NE 18.3 53 NA ND ND ND' 

NE NJ3 6540 (2) 270000 NA NA NA NA 

NE 8910 350000 
~~ -NE-m 2l20(3) _~ mmp--@JI--- ~~~ 

NE 8160 3700000 
NE 92.8 62 
NE 6670 35000 
NE 27800 12000000 
NE 7400 (3) 290000 
NE 28200 49000000 
NE 24800 6100000 
NE 10000000 2400000 
NE 44300 2700000 
NE 885 (2) 56000 
NE 59600 NE 
NE 286000 2300000 

NDU 
-~m-u 
NDU 
NDU 

38 J 

NDU 
NDU 
NDLJ 
NDU 

ND U 
NDU 
NDU 
NDU 
NDU 

Criteria 
Subsurface-Silt 

Soil to Groundwate! PRGs 
Residential Soils 

06-23-2003 06-23-2003 
15-17 3-5 

SV+‘-MU269-TWO4-07 SWMU269-TWO5-08 

06-l 7-2003 06-17-2003 

13-15 15-17 
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lHZTECT.ION SUMMARY 
SUBSURkACE SOILS -SWMU 269 

SWMU CO-TORY SAMPLZNG (CTO-0143) 
MCB, CAMP LEJJRJNE, NORTH CAROLINA 

Site Sample I.D. 
Sample Date 
Depth Range 

Metals (mg/kg) 
Arsenic 

Base Background North Carolina USEPA Region SWMU269SBll-08 
Criteria 

Subsurface-Silt 
06-23;; ‘WMu2~~~~~ sWMu26~~~~~ Soil to rixl 

9.01 3.01 5.24 
19.42 22.58 

0.39 ry-q 

848 5400 17.1 .I 

ND 

4.6 .I 11.2 J 
Cadmium NE NE 2.72 32 ND 0.11 J ND 
Chromium 16.44 25.0 21.2 210 ND ND 3.9 
Lead 10.91 9.19 270 400 
Mercury 0.05 0.129 0.0154 23 

2.7 
ND ND 

4.2 J 
ND 

Selenium 1.5 0.625 12.2 390 ND ND ND 
Silver NE NE 0.223 390 ND ND ND 
Petroleum Hydrocarbons (mgkg) 
DRO NE NE NE NE NA 1700 NA 

Notes: 
Shaded -Exceeds AOC Background 
Bold -Exceeds Base Background Concentrations 
Underline - Exceeds North Carolina soil to Groundwater stds 
Boxed - Exceeds LJSEPA Region IX PRGs 
AOC comparison - AOC 9 Subsurface Soil 
Base comparison - Silt Data Set for Subsurface Soil 
(” Phase I volatiles(l997) were only analyzed for SW8020 (BTEX) 

(2) Detected concentrations exceed NC DENR generic soil-to-water criteria 

~~-~erefore,site-speei~i-fie-eria-werecaZ~~d~~~ 
a TOC of 1601 mg/kg 

“’ Site-Specific criteria calculated with interim 2L and TGC of 1601 mg/kg 

J - Analyte detected. Report value is estimated. 
ND - Not Detected 
NE -Not established 
NA - Not Analyzed 

SWMU269-TWO5-08 
06-17-2003 

15-17 

ND 

7.9 J 
ND 
5.9 

5J 
ND 

ND 

ND 

NA 
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Site Sample I.D. 
Sample Date 
Depth Range 

Volatiles (@kg) (1) 
l,l,l-Trichloroethane 
l,l-Dichloroethane 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Butanone 
Acetone 
Benzene 
Carbon Disulfide 
cis-1,2-Dichloroethene 
Cyciohexane 
Ethyl Benzene 
Isopropylbenzene 
m/p-Xylenes 
Methykyclohexahe 
o-Xylene 
Toluene 
Trichloroethene 
Xylem (Total) 
Semivolatlles (ugkg) 
l,l-BipheuyI 
2-Methylnaphthalene 

=a- 
Benzo(a)pyrene 
bis(2-Ethylhexyl)phthalate 

Butylbeuzylphthalate 
Dibenzofuran 
Diethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluorene 
Naphthalene 
Phenanthrene 
Pyrene 

DETECTION SUMMARY 
SUBSURFACE SOILS -SWMU 269 

SWMU COlwRMA TORY SAMF’LING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base Background North Carolina [-1x( SWMU269-TWO6-08 
Criteria 06-18-2003 

Subsurface-Silt 15-17 MS 

NE NE 1670 1200000 11 J ND ND 
NE NE 3820 5 10000 4.8 3 ND ND 
NE NE 7270 370000 ND ND ND 
NE NE 1240 3400 ND ND ND 

NE NE 692 7300000 ND ND ND 
NE NE 2810 1600000 40 ND ND 
NE NE 6.37 (2) 600 3.4 J ND ND 
NE NE 4940 360000 45 ND ND 
NE NE 350 43000 35 ND ND 
NE NE NE 140000 ND ND ND 
NE NE 312 (2) x900 12 J ND ND 
NE NE 1680 570000 4J ND ND 
NE NE 4960 270000 43 ND ND 
NE l=a bi 2600000 12 ND ND 
NE NE 4960 270000 26 ND ND 
NE NE 7270 520000 58 ND ND 
NE NE 18.3 53 1.2 J ND ND 
NE NE 6540 (2) 270000 NA NA NA 

NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE. 8910 350000 ND ND 
NE 2J&!!ux NE -NK ---ND 

NE 8160 3700000 ND ND 
NE 92.8 62 ND ND 

NE 6670 35000 ND ND 

NE 27800 12000000 ND ND 
NE 7400 (3) 290000 ND ND 
NE 28200 49000000 ND ND 
NE 24800 6100000 ND ND 
NE 10000000 2400000 ND ND 
NE 44300 2700000 ND ND 
NE 885 (2) 56000 ND ND 
NE 59600 NE ND ND 
NE 286000 2300000 ND ND 

SWMU269-TWO7-OS SWMU269-TWO8-07 
06-18-2003 06-18-2003 

15-17 13-15 
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DETECMON SUMMARY 
SUBSURFACX SOaS -SWMU 269 

SWMUCO~ TORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Site Sample I.D. 
Sample Date 
Depth Range 

Base Background 
Criteria 

Subsurface-Silt 

Metals &g/kg) 

Arsenic 9.01 

Barium 19.42 
Cadmium NE 
Chromium 16.44 
Lead 10.91 
Mercury 0.05 

Selenium 1.5 
Silver NE 
Petroleum Hydrocarbons (mgkg) 
DRO NE 

3.01 5.24 0.39 

22.58 848 5400 
NE 2.72 32 
25.0 27.2 210 
9.19 210 400 
0.129 0.0154 23 
0.625 12.2 390 
NE 0.223 390 

NE NE 

Notes: 
Shaded -Exceeds AOC Background 
Bold - Exceeds Base Background Concentrations 
Underline - Exceeds North Carolina soil to Groundwater tids 
Boxed -Exceeds USEPA Region IX PRGs 
AOC comparison - AOC 9 Subsurface Soil 
Base comparison - Silt Data Set for Subsurface Soil 
“’ Phase I volatiles(l997) were only analyzed for SW8020 (BTEX) 

(‘) Detected concentrations exceed NC DBNR generic soil-to-water criteria 

~~___ Therefore, site-specific criterir_werec&ulated~using~a2L or interim&and-~ ~~ ~~ ~-~-~~-~~ 
aTOCof1601mgIkg 

“’ Site-Specific criteria calculated with interim 2L and TOC of 1601 mg/kg 

J - Analyte detected. Report value is estimated. 
ND - Not Detected 
NE -Not established 
NA - Not Analyzed 

NE 

ND 

4.3 J 
ND 
1.9 J 
2.2 J 
ND 

ND 
ND 

NA 

SWMU269-TWO7-08 SWMU269-TWOS-07 
06-18-2003 06-18-2003 

15-17 13-15 

ND 

4.8 J 
ND 

3 
2.4 J 

ND 

ND 

ND 

NA 

I 
4.4 J 
ND 
3.8 

35 
ND 
ND 
ND 

NA 

lOof 



Volatile3 &/kg) 
l,l,l-Tri~hloroetheoe 
l,l-Dichloroethsne 

1,2-Diohlorobemene 
1,4-Dichlorobenzene 

2-Butsnone 

Acetone 

Benzene 
&bon Disulfide 

cis-1,2-Dichloroedme 
Cyclohexsne 

Ethyl Benzene 

IsopropyIbeozene 

m/p-Xylenes 

Methyloyclohexsne 
o-Xylene 

Tobme 

Trkhhuoethene 
Xyhmes (Total) 
Semivolatilea (@kg) 
l,l-Biphenyl 

2-Methylnsphthalene 

Acenaphthene 
Benm(a)pyzeoe 

bis(Z-EthyIhexyl)phthate 
~__ Butylbenzylphtbehue 

Dibenzofksn 

Diethyl phthelate 

Di-n-butyl phthalate 
Di-n-octyl phthrdete 
Fluorene 

Naphthzdene 
Phenmthrene 

pyrcnc 

Base Background 
Criteria 

Subsurface-Silt 

NE NE 1670 

NE NE 3820 

NE NE 7270 
NE NE 1240 

NE NE 692 
NE NE 2810 
NE NE 6.37(2) 
NE NE 4940 
NE NE 350 
NE NE NE 
NE NE 312(2) 
NE NE 1680 
NE NE 4960 
NE NE NE 
NE NE 4960 
NE NE 7270 
NE NE 18.3 
NE NE 65'40402) 

NE NE 

NE NE 
NE NE 
NE NE 

8910 350000 

2120(3) NE 

8160 3700000 

92.8 62 

~ -66m p-35000-- 

27800 12000000 

7400(3) 290000 

28200 49000000 

24800 6100000 

10000000 2400000 
44300 2700000 
885(Z) 56000 

59600 NE 
286000 2300000 

JlfEp ~~~_~ 

NE 
NE 

NE 
NE 

NE 
NE 

NE 

NE 
NE 

_EIIL~- 
NE 
NE 

NE 

NE 

NE 
NE 

NE 
NE 

NE 

..__ , 
TABLE 5 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 269 

SwlMu COIWRMATOBY SAMFLZNG (CTO-Vi43j 
MCB, CAMP LEJJXJNJZ, NORTH CAROLINA 

./ 

North Cdh 
Soil to Grouadwater 

Frequency 

of Detection 

s& Reside&d Soils 

1200000 l/l2 
510000 UJ2 
370000 1116 

3400 3116 

7300000 2112 
1600000 7112 

600 206 
360000 l/12 
43000 2i12 
140000 l/12 
8900 3/16 

570000 3f12 
270000 2/10 

2600000 2112 
270L?!O 2/!0 
520000 3116 

53 1112 
270000 If6 

2114 

2f18 

1118 

l/18 
Wl% ~~ 

l/18 
1118 

l/18 

z/18 
3118 

l/18 
2fla 

2fla 
1118 

Range of 
Positive Detects 

Number of Exceedsnces 

Base Background USEPA Region 

Criteria Soil to Groundwater 

North Caroha 11 
PRGs 

Subsurface-Silt m Residential Soils 

11 J’ - 11 J 
4.8 J - 4.8 J 

I.5 f 1.5 

4.8 - 15 

7.2 J - 7.9 J 

9.9 J - 89 

3.4 J - 150 J 

4J- 4 J 
3J- 120 J 

390 J - 390 J 

2.5 J - 2300 

1.5 J - 1600 

17- 43 
12 - 1400 

9.8 3 - 26 

7.5 J - 960 

1.2J - 1.2 J 
42000 - 42000 

260 J - 2800 

2600 - 28000 

130 J - 130 J 

36 J - 36 J 

~~~ -38 3: 98oODLWDL 

630 - 630 

860 - 860 
11OJ - 110 J 

46 J - 940 
25 J - 130 J 

850 - 850 
35OJ - 5400 

580 J - 1500 
160 J - 160 J 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 

NK 

NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

0 

0 

NA 

0 

0 

NA 
0 
0 

0 

0 

2 
0 

0 
0 

0 

0 

0 

0 
0 

0 

0 

0 
0 

0 

0 
0 

0 

0 
V 
0 

0 

NA 

0 

0 

0 
0 

0 

0 

0 
0 
0 

NA 
0 
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Metals (mgkg) 
Arsenic 
Barium 

Cadmium 

ChrOIlliUm 

Lead 

Meromy 
Selenium 

Sib 

Petroleunn Hydrocarbons 
DRO 

Base Background 
criteria 

Subsurfac&ilt 

9.01 3.01 5.24 0.39 11/19 0.43 J - 4.3 0 1 0 11 
19.42 22.58 848 5400 14f19 4.3 J - 22.7 J 2 1 0 0 
NE NE 2.72 32 l/l9 0.11 J - 0.11 J NA NA 0 0 

16.44 25.0 27.2 210 12119 1.9 J - 15.7 0 0 0 0 
10.91 9.19 270 400 19119 1.3 - 14.9 1 1 0 0 
0.05 0.129 0.0154 _ 23 1119 0.05 J - 0.05 J 0 0 1 0 
1.5 0.625 12.2 390 4119 0.31 J - 0.82 J 0 2 0 0 
NE NE 0.223 390 1119 0.26 J - 0.26 J NA NA 1 0 

NE NE 

‘ks,,, 

TABLR 5 

STATISTICAL SUMMARY 
SUBSURFACI~ SOIL - SSVMU 269 

f!?wMu coNFIRMAToRY fMM.PLING (C%I-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Frequency 
of Detection 

NE 214 

Range of 
Positive Detects 

Base Background 
Criteria 

Subsurface-Silt 

1700 - 1800 NA NA 

Nortb carolina Soil to Groundwater 

&& 

NA NA 

Notes: 

J - Analyte detected. Repoti value is estimated. 

NA- Not Analyzed 

NE -Not established 

AOC comparison - AOC 9 Subsurface Soil 

Base comparison - Silt Data Set for Subsurface Soil 
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Site Sample I.D. 
Sample Date 

volatiles &g/L) 
l,l,l-Trichlomethane 
1,1-Dichloroethane 
l,l-Dichloroethene 
Benzene 
cis-1,2-Dichloroethene 
Cyclohexane 
Ethyl Benzene 
Isopropylbenzene 
m/p-xykles 
Methylcyclohexane 
o-Xylene 
tram-1,2-Dichlomethene 
Trichloroethene 
Vinyi C&ride 
Semivolatiles(ug/L) 

l,l-BiphenyI 
2-Metbylnaphthalene 
Csrbamle 
Naphthalene 
Phenanthrene 
Metals (IQ&) 
Arsenic __~~ ~_~-~__~~- 
Barimn: 
Chromium 
Lead ,. 
Mercury 
Selenium 

i.. ~. 
TABLE 6 

DETECTION SUMMARY 
GROUNDWATER - SWMU 269 

SWMU CONFIRMATORY SAMPLLNG @TO-0143) 
MC& CAMP LEJEUNE, NORTE CAROLINA 

North Carolina ZL USFPA Region JX SWMU269-GWOI 
Groundwater Protection Jx& 04-07-2002 

StdS TApwater 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

200 

700 

7 

3200 

810 
340 

0.34 

61 

2.9 
660 

210 

5200 

210 

120 

0.028 

0.02 

MA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Notes: 
Shaded -Exceeds Base background concentrations 
Bold-Exceeds NC 2L Gmondwater Prote&on Standards 
Underline -Exceeds USEPA Region IX PRGs 
J - Analyte detected. Reported value is estimated. 
NE - Not established 
NA - Not analyzed 
ND -Not Detected 

SWMU269-GW02 SW’MU269-GW03 
04-07-2002 04:07-2002 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

SWMU269-TWO4 SWMU269-TWO5 SWMU269-TWO6 
06-25-2003 06-25-2003 06-25-2003 

ND 
2.9 J 
ND 
ND 
4.4 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
3.7 .J 

ND 

1.9 J 
Nb 

4.1 J 3.9 3 
81 90 

3.7 J 6.3 J 
8.53 50 
35 180 

ND 1.6 J 
g5J QJ 
3.5 .I 65 
5.6 J 11 J 
ND 25 
2.2 J 13 

ND 1.3 J 
&gJ p 
&gJ 3.63 

2.2 J 45 
13 35 

1.4 J ND 

64 26 
ND 1.1 J 

ND ND 
34.4 J 
ND 
ND 
ND 
3.6 J 

0.13 J ND ND ND 
ND ND 5.3 J 45 

/ \ ., 
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TABLE 6 

Site’StipIe I.D. 
Sample Date 

v0hitjlL-s (llga) 
l,l,l-Trichloroethane 
l,l-Dicbloroethane 
l,l-Diohloroethene 
Benzene 
cis-1,2-Dichloroethene 
Cyclohexsne 
Ethyl Benzene 
Isopropylbenzene 
m&Xylenes 
Methylcyclohexaoe 
o-Xylene 
tram-1,2-Dicbloroethene 
Tricbloroethene 
Viny! Chloride 
Semivolatiles &g/L) 
l,l-Biphenyl 
2-M&hylnaphthalene 
Carbazoie 
Naphthalene 
Phenanthrene 
Metals (@I,) 
Arsenic 

--Gric~- 
Chromium 
Lead 
Mercury 
Selenium 

DETECTION SUMMARY 
GROUNDWATER - SWMU 269 

SWIMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTEI CAROLINA 

North Carolina 2L USEPA Reeion E( SWMU269-TWO7 SWMU269-TWO8 
Groundwater Protection I!&& 06-25-2003 06-26-2003 

Stds TAP Water 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
‘~3 

200 
700 

1 
70 
NE 
29 
70 
530 
NE 
530 
70 
2.8 

0.015 

NE 350 300 
NE 14 NE 
NB NE 3.4 
NE 21 6.2 
NE 210 NJ3 

12.1 _ --~~.~um- 
37.31 2000 
5.76 50 
3.61 15 
NE 1.1 
NE 50 

3200 ND ND 
810 ND ND 
340 ND ND 
0.34 ND ND 
61 ND ND 

35000 ND ND 
2.9 ti ND 
660 ND ND 
210 ND ND 
s200 ND ND 
210 ND ND 
120 ND ND 

0.028 ND ND 
0.02 ND ND 

-0,045 
2600 
NJ3 
NE 
11 
180 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

Notes: 
Shaded -Exceeds Base background concentrations 
Bold -Exceeds NC 2L Groundwater Protection Standards 
Underline - Exceeds USEPA Region IX PRGs 
J - Analyte detected. Reported value is estimated. 
NB - Not established 
NA - Not analyzed 
M> -Not Detected 
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Volatiles (ug/L) 

I,l,l-Trichloroethane 
1,l -Dichloroethane 
1,1-Dichloroethene 
Benzene 
cis-1,2-Dichloroethene 
Cyclohexane 
Ethyl Benzene 
Isopropylbenzene 
m/p-Xylenes 
Methylcyclohexane 
o-Xylene 

North Carolina 2L USEPA Reeion IX 
Groundwater Protection pRGs 

Stds Water TAP 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

200 
700 

IO 

NE 
29 
70 
530 
NE 
530 

trams-1,2-Dichloroethene NE 70 
Trichloroethene NE 2.8 
Vinyl Chloride NE 0.015 

Semivolatiles @g/L) 

l,l-Biphenyl NE 350 
2-Methylnaphthalene NE 14 
Carbazole NE NE 
Naphthalene NE 21 
_phemnthrene ~~~~_ -NE-~- ~~~~~ ~~ ~~~~-~~~ ~~ +l~& -~~~~~ ~- 

Metals @g/L) 

Arsenic 12.1 10 
Barium 37.31 2000 
Chromium 5.76 50 
Lead 3.61 15 
Mercury NE 1.1 
Selenium NE 50 

Notes: 
J - Analyte detected. Reported value is estimated. 
NE - Not established 
NA - Not Applicable 

x, _,’ 

TABLE 7 

STATISTICAL SUMMARY 
GROIUNDWATER - SMMU 259 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

3200 215 
810 315 
340 2/5 
0.34 215 
61 315 

35000 l/5 
2.9 215 
660 21.5 
210 2/s 
5200 II5 
210 215 

120 11.5 

0.028 215 
0.02 215 

300 215 2.2 J - 4 J NA 
NE 315 3.7 J - 35 NA 
3.4 II5 1.4 J - 1.4 J NA 
6.2 315 1.9 J - 64 NA 

NE- -~ws~ ~~~ l:llJ-~--T.1-J~ xx 

0.045 2/a 2.6 J - 3.2 J 
2600 818 31.4 - 97.5 
NE 218 2.5 J - 25.2 
NE 218 45 - 17.5 
11 118 0.13 J - 0.13 J 

180 418 3.6 J - 5.8 

Frequency Range of 
of Detection Positive Detects 

3.9J - 4.1J NA 
2.9 J - 90 NA 
3.7J - 6.3 J NA 
8.5 J - 50 NA 
4.4 J - 180 NA 
1.6 J - 1.6 J NA 
4.7 J - 6.3 J NA 
3.5 J - 6 J NA 
5.6J - 11 J NA 

2J- 2J NA 
2.2 J - 13 NA 
1.3 J - 1.3 J NA 
3.2 J - 14 NA 
1.8 J - 3.6 J NA 

0 

6 

2 
NA 
NA 

North Caroliua 2L USEPA Region IX 
Groundwater Protection pRGs 

Stds TAP Water 

NA 
0 
0 
0 

NA 
0 
0 
2 
2 

0 

NA 
2 
0 

0 

0 

0 

0 

0 

0 

NA 
0 
2 

NA 

0 

0 

NA 
NA 
0 
0 
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MOBILE LABORA~L\,~_,;,‘DATA SUMMARY 
GROUNDWATER AND SOIL - SWMU 269 

SWMU CONFIRMATORY SAMPLING (CTO-143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

---WATER SAMPLES- 
CONCENTRATIONS IN UG/L 

SAMPLE METHYLENE TRANS- CIS- ETHYL *CTPH FILE DATE DATE 

NAME 1.1~DCE CHLORIDE 1,2-DCE l,l-DCA 1,2-DCE 1 ,I .I-TCA TCE PCE BENZENE TOLUENE BENZENE M&PXYLENE O-XYLENE lx-Cl2 NAME SAMPLED ANALYZED 

SWMU269-GW07 ND ND ND ND ND ND ND ND ND ND ND 8 2 37 DX5AlBl.18A 6/22/2003 6/22/2003 

SWMU269-GW04 ND ND ND 3 6 ND ND ND ND ND ND 2 3 832 DX5AlS1.19A 6/22/2003 6/22/2003 

SWMU269-GW05 3 ND ND 69 40 3 3 0.6 5 ND 4 2 1 401 DX5A/B1.20A 6/22/2003 6/22/2003 

SWMU269-GW08 ND ND ND ND ND ND ND ND ND ND ND ND ND 1 ‘i 24 DX5AIBi .21A 6/22/2003 6/22/2003 

SWMU269-GW06 6 ND ND 66 181 3 11 ND 37 ND 6 8 13 37 DX5AlB1.22A 6/22/2003 6/22/2003 

SWMU269-GWO9 ND ND ND ND ND ND ND ND ND ND ND ND ND 10 DX5A/Bl.57A 6/23/2003 6/23/2003 

SWMU269-GWIO 3 ND ND 17 3 ND 2 ND ND ND ND ND ND 60 DX5AlBl.63A 6/23/2003 6/24/2003 

SWMU264GWf 1 9 ND ND 86 181 1 0.5 ND ND ND ND 99 DX5AIBl.7lA 6/23/2003 6/24/2003 

SWMU269-GW12 ND ND ND ND ND ND N: ND :: ND ND ND ND 8 DX5AIBl.76A 6/23/2003 6/24/2003 

MDL 1 1 1 1 1 1 1 0.5 1 1 1 1 1 5 

SAMPLE 
NAME 

SWMU269-SB09-02 

SWMU269-SB09-04 

SWMU269SB09-06 

---SOIL SAMPLES- 
CONCENTRATIONS IN UGlKG 

METHYLENE TRANS- CIS- ETHYL *cTPH FILE DATE DATE 

l,l-DCE CHLORIDE 1,2-DCE l,l-DCA 1,2-DCE l,l,l-TCA TCE PCE BENZENE TOLUENE BENZENE M&PXYLENE O-XYLENE C5-Cl2 NAME SAMPLED ANALYZED 

ND ND ND ND ND ND ND ND ND ND ND ND ND 38 DXSAlBi .53A 612312003 612312003 

ND ND ND ND ND ND ND ND ND ND ND ND ND 14 DX5AB1.54A 6/23/2003 6/23/2003 

ND ND ND ND ND ND ND ND ND ND ND ND ND 23 DX5Al01.55A 6/23/2003 6/23/2003 

SWMU269-SBO9-06 ND ND ND ND ND ND ND ND ND ?JD ND ND ND 37 DX!%J61.56A 6/23/2003 6/23/2003 

SWMU269-SBIO-01 ND ND ND ND ND ND ND ND ND ND ND ND ND 30 DX5AIElS8A 6/23/2003 6/23/2003 

SWMU269-SBIO-02 ND ND ND ND ND ND ND ND ND ND ND ND ND 256 DX5AlSl.59A 6/23/2003 6/24/2003 

SWMU269SBIO-06 ND ND ND ND 
ii:: 

ND ND ND ND ND ND ND ND 20 DX5AIf31.6OA 6/23/2003 6/24/2003 

SWMU269-SBIO-06B ND ND ND ND ND ND ND ND 25 ND ND ND 32 DX5AISl.61A 6/23/2003 6/24/2003 

SWMU269-SBIO-08 4 ND ND ND ND ND ND ND ND 12 ND ND ND 32 DXSAfBl.62A 6/23/2003 6/24/2003 

SWMU269SBll-01 ND ND ND ND ND ND ND ND ND ND ND ND ND 10 DXSAIBI .66A 6/23/2003 6/24/2003 

SWMU269-SBI I-02 ND ND ND ND ND ND ND ND ND ND ND ND ND 14 DX5AJB1.67A 6/23/2003 6/24/2003 

SWMU269-SBII-05 ND ND ND ND ND ND ND ND ND ND ND ND ND ND DXSA/B1.66A 612312003 6/24/2003 -~___ 
~__ .y&J,,ju2&S~~&j .-NL ~_~ --ND.--~~~ND~~~~~~-ND~~~-~-ND--~ND---ND~~~ND-~~ -~ -N&-----D-- --ND-~---- -~m-------~j---- -lQ--jjxy~B1.69A 6,23,2003 6/24/2003 

SWMU269-SBl l-08 ND ND ND ND ND ND ND ND ND ND ND ND ND 12 DX5AfBl;7OA 6/23/2003 6/24/2003 

SWMU269-SBl2-02 ND ND ND ND ND ND ND ND ND ND ND 10 7 
SWMU269-SB12-04 ND ND ND .ND ND 

37 DX5AlBl.72A 612312003 6/24/2003 

ND ND ND ND ND ND ND ND 13 DX5AJBl.73A 6/23/2003 6/24/2003 

SWMU269-SBl2-06 ND ND ND ND ND ND ND ND ND ND ND ND ND 49 DX5AJB1.75A 6/23/2003 6/24/2003 

SWMU269-SB12-07 ND ND ND ND 3 ND ND ND 2 ND 25 255 $23 2340 DX5AR.l.74A 612312003 6/24/2003 

MDL 2 2 2 2 2 2 2 2 2 2 2 2 2 10 

MDL-denotes lower ‘Method Detection Limir 
ND-denotes ‘Not Detected’ at or above the lower method detection limit 

** includes the total of all identified and unidentified compounds in the C5-Cl2 hydrocarbon range calculated by using the sensitivity of decane 

- 
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4.12 SWMU 272 - AS137 OiVWater Separator 
I 

The following sections present the SWMU description and his1 ory, 
it 

the investigation activities 
conducted during the Phase II CSI, investigation findings, and co+usions. 

4.12.1 SWMU Description and History , 

SWMU 272 is a concrete oil/water separator associated with the 
1 

ampbeii Street Fuel Farm. The 
SW is located along Campbell Street at the Marine Corps ir Station. The ground surface 
surrounding the SWMU is covered with grass. Large quantity ASTi (in excess of 10,000 gallons) are 
located north of the oil/water separator. Underground pipelines to ithe oil/water separator transport 
stormwater from the concrete paved areas wiKhin the fuel f&m. JA SWMU investigation plan is 
presented as Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose of t4e investigation was to determine 
if the operation of the oil/water separator has impacted surface and& subsurface soils in the vicinity 
of the SWMU. Surface and subsurface soil samples were collected 1 from four soil borings advanced 
around the perimeter of the oil/water separator (see Figure 1). The samples were submitted to 
Quanterm Laboratories and analyzed for VOCs, SVOCs, and RCV metals. The analytical results 
were compared to background criteria, NC DENR soil to groundwatpr screening criteria, and USEPA 
Region IX residential PRGs. Based on evaluation of the results, sor$e SVOCs and arsenic exceeded 
the regulatory driven criteria and established background/second criteria. Therefore, additional 
investigation at SWMU 272 was recommended in the form of a Phhe II CSI. 

While writing the Project Plans for the Phase II CSI, it was determi&d that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Ph&se II CSI would be comipared to 
the USEPA Region IX industrial PRGs in lieu ofthe residential PRds. In addition, it was determined 
that the COPCs identified in Phase I should be Ire-evaluated against lthe industrial PRGs. 

4.12.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 20 mid 21, and April 2 ana 3,2002 in general accordance 
with the Final Project Plans (Baker, 2002). The purpose of the inve&gation was to further evaluate 
potential impacts to,soil at the SWMU and determine if groundwater @s been impacted as a result of a 
release(s) fi-om the SWMU. The sample locations are shown on Fig$re 1 and were selected based on 
results from the Phase I CSI. Detailed procedures used to colleCt and analyze the samples are 
described in Section 3.0. 

The field investigation included the following: 

. Surface and subsurface soil sampling at two temporary well i 
l Groundwater sampling at two tempo-r wells and one exist 

Table 1 provides a summary of the temporary well construction detaj 11 
measurements. A summary of the groundwater sampling field param k 

The water table was measured in the wells at depths ranging from app 
the ground surface. Groundwater elevations in the wells ranged from 
above MSL. An interpretive groundwater contour map is provide 
gi-oundwater in the vicinity of the SWMU appears to flow west. 
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)orings and three soil borings 
ng well 

.s and static groundwater level 
ters is included in Appendix D. 

oximately 2.2 to 5.5 fet below 
lpproximateiy 13.9 to 14.6 feet 
1 as Figure 1 and shows that 



4.12.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChdm Laboratories and analyzed for 
SVOCs and RCRA metals. A summary of the laboratory results i 6 included in Appendix G. 

For the purpose of this investigation, the analytical results for the $OPCs identified in Phase I were 
combined with the analytical results collected during Phase II. The analytical results and statistical 
summaries for positive detections from the two phases were compared to the following screening 
criteria and are presented in Tables 2 through 5: 

l AOC background criteria 
l Base background criteria 
l Default and site specific NC DENR soil to groundwater c&eria 
l USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceed the regulatory driven criteria and 
established background/secondary criteria. 

A total of 28 SVOCs were detected in soil sample set. Most of the SVOCs were detected in the 
surface and subsurface soil sample from boring SWMU272-TWOl.~ None of the SVOCs detected in 
the surface soil samples exceeded the applicable screening criterid Benzo(a)pyrene exceeded the 
USEPA Region IX industrial PRG in subsurface soil sample SWMU272-TWOl-03 and 
2-chlorophenol, 4-chloro-3-methylphenol and pentachlorophenol exceeded the NC DENIR soil to 
groundwater screening criteria in subsurface soil sample SWMU272-ISO4-02. None of the other 
SVOCs detected in the subsurface soil samples exceeded the estabhshed screening criteria.. 

Seven metals were detected in the sample set, as follows: arsenic, barium, cadmium, chromium, lead, 
mercury and selenium. Barium, cadmium, lead and selenium were detected at concentrations that 
exceeded the background criteria, but did not exceed the NC DENR boil to groundwater criteria or the 
USEPA Region IX industrial PRGs. Chromium was detected at Jconcentmtions exceeding Base 
background and the NC DENR soil to groundwater screening triter/a. However, the concentrations 
were below the AOC background criteria and NC DENR soil to ~ 
Arsenic and mercury were detected at concentrations exceeding t 
criteria and the NC DENR soil to groundwater screening criteria and 

7 PRG in one or more of the samples. 

Groundwater 

The analytical results and statistical summary for positive detections 
screening criteria and are presented in Tables 6 and ‘7: 

l Base background criteria 
. North Carolina 2L standards 

One SVOC (Phenanthrene) and three metals (barium, chromium and 
set. However, none of these detections exceeded the applicable scr 
detected in the groundwater samples were also detected in soil saml 
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roundwater screening criteria. 
e AOC and Base background 
jr- USEPA Region IX industrial 

vere compared to the following 

ad) were detected in the sample 
ening criteria. The compounds 
.es collected at the SWMU. 



4.12.4 Conclusions I 

Some SVOCs and metals were detected in soil at concentrations e#ceeding the applicable screening 
criteria. SVOCs andymetals that exceeded both the AOC and Base background screening criteria and 
NC DENR soil to groundwater screening criteria and/or USEPA $egion IX industrial PRGs in soil 
were as follows: 

0 SVOCs - Benzo(a)pyrene, 2-chlorophenol, 4-chloro-3-me$yphenol and pentachlorophenol 
l Metals - arsenic and mercury 

None of the compounds detected in groundwater exceeded the apdlicable screening criteria. 

Based on evaluation of the results, no further action is warranteh at SWMU 272 because metals 
detected in surface and subsurface soils were at concentrations Slightly above screening criteria. 
Phenols are not associated with the fuel farm or oil/water separatoi operations. The COPCs are not 
indicative of SWMU failure or release and the SWMU is not acce$ible, therefore, it likely received 
only its intended waste. 
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TABLi??! 

SEMIVOLATILES (q/kg) 
2-Methylnaphthalene 

Benzaldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

bis&-Bthylhexyl) phthalate 
Chrysene 

Di-n-oetyl phthalate 
Pluoranthene 

lndeno( 1,2,3-cd)pyrene 
Phenanthrene 

Pyrene 
METALS (mg/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

DETBCTION SUMMARY 
SURFACE SOIL - SWMU 272 

SWMU COh‘PLRMATORY SAMPLIh’G (CTG-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base USEPA Region IX NC DENR Soil to-1 SWMU272-ISO1-00 

Background Groundwater Values PRGs Industrial Soil 

SWMU2~‘;~~~~;$ 09-08-1Y97 

0’ - 2’ 0’ - 2 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

1.7 1.3 5.24 2.7 1.3 ND 
33 23 848 100000 ND ND 

0.04 0.043 2.7 810 ND ND 
19 12 27 450 5.5 .5.4 
23 26 270 750 3.8 3.1 

0.1 0.13 0.015 610 ND ND 
1.2 2;9 12 10000 ND ND 

7030 (2) 41000000 (1) 
NE 88000000 
358 2900 

91 290 
6370 (2) 2900 

63700 (2) 29000 
6670 180000 

39800 290000 
10000000 10000000 

276000 30000000 
3260 2900 

59600 NE 
286000 54000000 

~~~~ *Exceeds AOC background concentrations 
Bold - Exceeds base background concentiations 

&laderIIned - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PRGs 
(1) - Region III PRG Industrial Soil 
(2) - Site-specific criteria calculated with interim 2L and TOC of 55OSmglkg. 

I - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Target Compound List 

ND - Analyte not detected. 

NE - Not established 

ND 
NA 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

570 
NA 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

SWMU272-ISO3-00 

09-08-1997 

u-2 

ND 
NA 
74 J 
48 J 
53 J 
45 J 
40 J 
68 J 

ND 
120 J 
ND 
ND 
130 J 

ND 
11.4 

0.63 

SWMU272-lS04-00 

09-08-1997 

v-2 

ND 
NA 
ND 
ND 
ND 
ND 
39 J 

ND 
ND 
ND 
ND 
ND 
ND 

1‘4 
ND 
ND 
7.8 

10.9 
0.044 

0.67 

10/l/2002 
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TABLE 2 

DETBCTION SUMMARY 
SURFACE SOIL ” SWMU 272 

SWMU CONFIRMATORY SAMPLJNG (CTG-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil toUSBPARegionD[l SWMU27$~~~SB;~~ 

Background Groundwater Values PRGs Industrial Soil 

SWMU272-SB02-00 SWMU272-SB03-00 SWMU272-TWOI-OO 

03-20-2002 03-20-2002 03-21-2002 

O'- 1' O'- 1' o’- 1’ 0’. 1’ 

SEMIVOLATILES (ugikg) - - 
2-Methylnaphthalene 

Benzaldehyde 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Di-n-octyl phthalate 
Phrorantheue 

Jndeno(l,2,3-cd)pye 
Phenanthrene 

Pyrene 
METALS (rug/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

NE NE 7030(2) 41000000 (1) ND ND ND ND 
NE NE NE 88000000 ND ND ND ND 
NE NE 358 2900 ND ND ND 73 
NE NE 91 290 ND ND ND 60 
NE NE 6370(2) 2900 ND ND ND 60 
NE NE 63700(Z) 29000 ND ND ND 70 
NE NE 6670 180000 ND ND ND 56 
NE NE 39800 290000 ND ND ND 75 
NE NE 10000000 10000000 91 J ND ND ND 
NE NE 276000 30000000 ND ND ND 110 
NE NE 3260 2900 ND ND ND 59 
NE NE 59600 NE ND ND ND 29 
NE NE 286000 54000000 ND ND ND 95 

ND 1.7 1.3 5.24 
33 23 848 

0.04 0.043 2.7 
19 12 27 
23 26 270 

0.1 0.13 0.015 
1.2 2.9 12 

2.7 

100000 21.7 

g&j 
450 16 
750 12.4 
610 0.04 

10000 0.9 

Bold’. Exceeds base background concentrations 
Ynderlined - Exceeds NC IXNR soil to grouadwater comparison criteria 

I Boxed Exceeds USEPA Region IX PROS 
(1) - Region III PRG Industrial Soil 
(2) - Site-specific criteria calculated with interim 2L and TOC of 5508mgntg. 

3 - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Target Compound List 

ND - Analyte not detected. 

NB - Not established 

lo/112002 
swMu272-SOIL Page 2 of 3 
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TABLE2 

SEMIVOLATILES (@kg) 
ZMethylnaphthalene 

Benzaldehyde 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Beuzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Di-n-oetyl phthalate 
Fhtoranthene 

Indeno(l,2,3-cd)pyrene 
Phenanthrene 

Pyrene 
METALS &/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

1,7 
33 

0.04 
19 
23 

0.1 
1.2 

DB’l’FKMON SUMMARY 
SURFACE SOIL - SWMU 272 

SWMU CONFIRMA’I’ORY SAMPLING (CTO-0143j 
MCB, CAMP LBJEUNE, NORTH CAROLINA 

Base NC DBNR Soil toyi SWMU27~j~;;Xl~ 

Background Groundwater Values PRGs Industrial Soil 

0’ - 1’ 

7030(2) 41000000 (1) ND 
NE 88000000 31 J 
358 2900 ND 

91 290 ND 
6370(2) 2900 ND 

63700(2) 29000 ND 
6670 180000 1100 

39800 290000 ND 
10000000 10000000 ND 

276000 30000000 ND 
3260 2900 ND 

59600 NE ND 
286000 54000000 ND 

1.3 5.24 2.7 1.5 
I' 23 848 100000 10.6 

0.043 2.7 810 ND 

12 27 450 6.8 J 

26 270 750 6.3 
0.13 0.015 610 ND 

2.9 12 10000 0.55 J 
~~_~-~~~_~ -~~_~~-~~ ~-~- ~-~~ ~~~ - -~~- 

L Exceeds AOC background concentrations 
Bold . Exceeds base backpound concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

u Boxed Exceeds USEPA Region IX PROS 
(1) - Region III PRG Industrial Soil 
(2) - Site-specific criteria calculated with interim ZL aad TOC of 5508mglkg. 

J - Analyte detected. Report value is estimated, 

NA - Not analyzed. Not on the Phase I Target Compound List 

ND - Analyte not detected. 

NE - Not established 

10/l/2002 
SwMU272-SOIL Page 3 of 3 
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SEMIVOLATILES (@kg) 
2-Methyhraphthalene 

Benzaldehyde 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Cbrysene 

Di-n-octyl phthalate 
Fhroranthene 

lndeno( 1,2,3-cd)pyrene 
Phenanthrene 

Pyrene 
METALS @g/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

AOC Base 
Background Background 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

1.7 1.3 
33 23 

0.04 0.043 
19 12 
23 26 
0.1 0.13 
1.2 2.9 

.%“~ 

TABLE 3 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMLJ 272 

SWMU CONFJRMATGRY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region M No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PROS Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

7030(2) 
NE 
358 
91 

6370(2) 
63700(2) 

6670 
39800 

10000000 
276000 

3260 

286000 

T 36 ., .WT 

848 
2.7 
27 

270 
0.015 

12 

41000000 (1) l/9 570 NA NA 0 0 
88000000 l/S 31 J NA NA 0 0 

2900 219 73J-74J NA NA 0 0 
290 219 48J-60J NA NA 0 0 

2900 219 53J-60J NA NA 0 0 
29000 219 455.70 J NA NA 0 0 

180000 419 39 J- 1100 NA NA 0 0 
290000 219 685-75 J NA NA 0 0 

10000000 119 91J NA NA 0 0 
30000000 2l9 llOJ- 1205 NA NA 0 0 

2900 l/9 59 J NA NA 0 0 
NE l/9 293 NA NA 0 0 

54000000 2f9 955-1305 NA NA 0 0 

2.7 7i9 
100000 419 

810 319 
450 919 
750 9t9 
610 5f9 

10000 619 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Region III PRG Industrial Soil 
(2) - Site-specific criteria calculated with interim 2L and TOC of 5508mg/kg. 

AOC comparison - AOC 2 Surface Soil 
Base comparison - Loam-Silt Surface Soil 

lb/l/2002 
SWhN272-SOIL Page 1 of 1 
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SEMIVOLATILES (ug/l@ 
2,4-Dinitrotoluene NE NE NE 

2-Chlorophenol NE NE 5 (2) 
2-Methylnaphthalene NE NE 7030(4) 

4-Chloro-3-methylphenol NE NE 7.05 (2)(3) 
4-Nitrophenol NE NE NB 
Acenaphthene NE NE 8160. 
Acetophenone NE NE NE 

Anthracene NE NE 995000 
Benzo(a)anthracene NE NE 1990(2) 

Benzo(a)pyrene NE NE 502(2) 
Benzo(b)fluoranthene NE NE 6370(4) 

Benzo(ghi)perylene NB NE 6720000 
Benzo(k)fluoranthene NE NFi 63700(4) 

bis(2-Ethylhexyl) phthalate NE NE 6670 
Carbazole NE NE NE 
Chrysene NE NE 39800 

Di-n-octyl phthalate NE NE 10000000 
Dibenz(a,h)anthracene NE NE 168 

Dibenzofuran NE! NE 25200 (4) 
Fluoranthene NE NE 276000 

Fluorene NE NE 44300 
Indeno( 1,2,3-cd)pyrene NE NE 3260 

Naphthalene ME NE 2840(2) 
Pentachlorophenol NE NE 118(2) 

Phenanthrene NE NE 59600 
Phenol NE NE 1750 
Pyrene NE NJ? 286000 

___ ~~ ~~.--- METALS (mm 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

14 
41 

0.01 
38 
15 

0.0-I 
0.86 

11 
29 

0.01 
21 
14 

0.09 
1.7 

5.24 2.7 ND r 3.41 1 21 I 13.4 
848 100000 ND ND 30.3 ND 

2.7 810 ND ND ND ND 
27 450 4.5 18.2 25.5 25 

270 750 
0.015 610 

12 
~~&&&,$~~a*s~ %SFW@j@~~Exceeds AGC background concentrations 

Bold - Exceeds base backaround concentrations 

TABsi 
DETE!CTION SUMMARY 

SUBSURFACE SOIL - SWMU 272 
SWMU CONFIRMATORY SAMPLING (CTO-0143) 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil to-1 SWMU~~l~;~; 
Background Groundwater Values PRGs Indusmal Soil 

SWMUZ;;KZ;;lf$ 

4-G 4'- 6 

1800000 
240000 

41000000(1) 
240000(3) 

7000000 
38000000 

lGO0 

2900 
290 

2900 
NJ3 

29000 
180000 
120000 
290000 

10000000 
290 

5!000!?0 
30000000 
33000000 

2900 
190000 
11000 

NE 
100000000 
54000000 

ND ND 
ND ND 
ND 5300 .J 
ND ND 
ND ND 
ND ND 
NA NA 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
39 J 51 f 

ND ND 
ND ND 
ND ND 
ND ND 
ND i60 J 
ND ND 
ND ND 
ND ND 
ND 2100 I 
ND ND 
ND ND 
ND ND 
ND ND 

SWMU272-IS03-02 SWMU272-IS04-02 
09-08-1997 09-08-1997 

4’ _ 6’ 4’ - G’ 

ND 
ND 

1900 
ND 
ND 
ND 
NA 
ND 
ND 
98 J 

ND 
ND 
ND 
130 J 
ND 
ND 
ND 
ND 
66 J 

ND 
ND 
ND 
360 J 
ND 
ND 
ND 
ND ~~~~-~~-~ 

51 .I 
25 

ND 
a.45 

370 J 
58 J 

NA 
ND 
ND 
ND 
ND 
ND 
ND 
170 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
440s 
ND 
63 J 

~~___ mp-94 J-- ~~-~__~ 

1, 

,* 
,_ ,’ 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
I-/Exceeds USEpA Region iX PRGs 

(I) - Region III PRG industrial Soil 
(2) b Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 5508 mglkg. 

(3) - Criteria for surrogate, Zcblorophenal, are used for comparison 
(4) - Site-specific criteria calculated with interim 2L and TOC of 5508mgikg. 

11/15/2002 
J - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Target Compound List 
SWMU272JOIL ND - Analyte not detected. 

NE - Not established 
- 

-. 

2.4 
ND 
ND 

10.2 
ND 

Page 1 of 3 



SEMIVOLATILES @@kg) 
2,4-Dinittotoluene 

Z-Chlorophenol 
2-Methylnaphthalene 

4-Chloro-3-methylphenol 
4-Nitrophenol 
Acenaphthene 
Acetophenone 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthslate 
Carbazole 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Dibenzofuran 
Pluoranthene 

Pluorene 
lndeno(l,2,3-cd)pyrene 

Naphthalene 
Pentachlorophenol 

Phenanthrene 
Phenol 
Pyrene 

METALS (mgkg) 
Arsenic- 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

1 l/15/2002 

SWMU272.JOIL 

NE NE NE 1800000 
NE NE 5 (2) 240000 
NE NE 7030 (4) 41000000 (1) 
NE NE 7.05 (2) (3) 240000 (3) 
NE NE NE 7000000 
NE NE 81GO 38000000 
NE NE NE 1600 
NE NE 995000 100000000 
NE NE 1990 (2) 2900 
NE NE 502 (2) 290 
NE? NE 6370 (4) 2900 
NE NE 6720000 NE 
NE NE 63700 (4) 29000 
NE NE 6670 t 80000 
NE NE NE 120000 
NE NE 39800 290000 
NE NE 10000000 10000000 
NE NE 168 290 
NE NE 25200 (4) 5!00000 
NE NE 276000 30000000 
NE NE 44300 33000000 
NE NE 3260 2900 
NE NE 2840 (2) 190000 
NE NE 118(2) 11000 
NE NE 59600 NE 
NE NE 1750 100000000 
NE NE 286000 54000000 

11 5.24 2.7 
29 848 100000 

0.01 2.7 810 
27 27 450 
14 270 150 

0.09 0.015 610 
1.7 12 10000 

x_,s 
TABLE 4 

DJ?l%CTlON SUMMARY 
SUBSURFACE SOIL - SWMU 272 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJBUNE, NORTH CARQLDIA 

Base NC DENR Soil to[ USEPA Region IX1 SWMU272-SBOl-03 SWMU272-SB02-03 
Background Groundwater Values PRGs Indust& Soil 03-20-2002 03-20-2002 

5’- 7 5’ - 7 

0.86 
~~~~~~~ Exceeds AOC background concentrations A 

B&d - Exceeds base background concentrations 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
130 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.59 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4 
_, j; 

SWMU272-SB03-02 SWMU272-TWOl-03 
03-20-2002 03-21-2002 

3’ - 5’ 5’ - 7’ 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
740 J ND 
ND 140 J 
ND 640 
ND 390 J 
ND 460 J 
ND 130 .J 
ND 410 J 
ND 110. J 
ND 70 J 
940 J 670 
ND ND 
ND 69 J 
ND ND 
ND 1300 
240 J 43 s 
ND 280 J 
ND ND 
ND ND 
ND 650 
ND ND 
ND 1100 

1.3 2.4 

- Exceeds NC DENR soil to groundwater comparison criteria 

(1) - Region III PRG Industrial Soil 
(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific crltieria were 
calculated using a 2L or interim 2L standard and TGC of 5508 @kg. 

(3) - Criteria for surrogate, 2.chlorophenol, are used for comparison 
(4) + Site-specific criteria calculated with interim 2L and TOC of 5508mpIkg. 

J - Analyte detected. Report value is estimated. 
NA - Not analyzed. Not on the Phase I Target Compound List 
ND h Analyte not detected. 
NE - Not established 

-. 
Pa,ge 2 of 3. 
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TABLE 4 

Dl?IECTION SUMMARY 
SUBSURFACE SOlL - SWMU 272 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LBJEUNE, NORTH CAROLINA 

SEMIVOLATILES &/kg) 
2,4-Dinitrotolucne 

2-Chlorophenol 
2-Methylnaphthalene 

4-Chloro-3-methylphenol 
4-Nitrophenol 
Acenaphthene 
Acetophenone 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthraeene 

Dibenzofuran 
Fluoranthene 

Fluorene 
Indeno( 1,2,3-cd)pyrene 

Naphthalene 
Pentachlorophenol 

Phenanthrene 
Phenol 
Pyrene 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE! 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

Base NC DENR Soil toy] 
Background Groundwater Values PRGs Industrial So11 

11 

NE 

5 (2) 
7030(4) 

7.05 (2)(3) 
NE 

8160 
NE 

995000 
1990 (2) 
502(2) 

6370(4) 
6720000 

63700(4) 
6670 

NE 
39800 

10000000 
168 

25200(4> 
276000 
44300 

3260 
2840(2) 

llE(2) 
59600 

1750 

5.24 
Barium 47 29 848 

Cadmium 0.01 0.01 2.7 
Chromium 38 27 27 

Lead 15 14 270 
Mercury 0,07 0.09 0.015 

Selenium 0.86 1.7 12 
~~~~~~~~Exceeds AOC background concentrations I‘%i*ii.l. ‘umaimh 

Bold - Exceeds base background COhCe,U,WiOhS 

1800000 
240000 

41000000(1) 
240000(3) 

7000000 
38000000 

lGO0 
100000000 

2900 
290 

2900 
NB 

29000 
180000 
120000 
290000 

10000000 
290 

5lOOOnD 
30000000 
33000000 

2900 
190000 

11000 
NE 

SWMU272-TW03-03 
03-21-2002 

5'- 7' 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Un er ine - Exceeds NC DENR soil to groundwater comparison criteria 
ia[I&eeds USEPA Region IX PRGs 

(I) - Region III PRG Industrial Soil 
(2) - Detected concenvations exceed NC DENR Beneric 

soil-to-water criteria. Therefore, site-specific crltieria were 
calculated using a 2L or interim 2L standard and TOC of 5508 mglkg. 

(3) - Criteria for surrogate, 2.chlorophenol, ate used for comparison 
(4) - Site-specific criteria calculated with interim 2L and TOC of 550&n&. 

11/15/2002 

SWMU272-SOlL 

J - Analyte detected. Report value is estimated. 
NA - Not analyzed. Not on the Phase I Tatget Compound List 
ND - Analyte not detected. 
hrF . hht pmhli~hc,, 
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S&IVOLATiLES (ug&g) 
2,4-Dinitrotoluene 

2-Chlorophenol 
2-Mkthylnaphthalene 

4-Chloro-3-methylphenol 
4-Nitrophenol 
Acenaphthene 
Acetophenone 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 

Di-II-octyl phth.alate 
Dibenz(a,h)anthracene 

Dibenzofuran 
Fluoranthene 

Pluorene 
Indeno(l,2,3-cd)pyrene 

Naphthalene 
Pentachlorophenol 

Phenanthrene 
Phenol 

~~- ~~~ Pyrene 
METALS @j/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

AOC Base 
Background Background 

NC DENR 
Soil to Groundwater 

Values 

MCB. CAM? LBJBUNE. NORTH CAROLINA 
USEPA Region IX 

PRGs 
Industrial Soil 

No.‘of Positive Range, 
Detects of Positive 

No. of Samples Detections 

NE NE NE 1800000 II9 51 J 
NE NE 5 (2) 240000 l/9 58 3 
NE NE 7030(4) 41000000 (1) 2J9 1900 - 5300 J 
NE NE 7.05 (2)(3) 240000 If9 90J 
NE NE NE 7000000 l/9 370 J 
NE NE 8160 38000000 l/9 58 J 
NE NE NE 1600 l/5 740 J 
NE NE 995000 100000000 l/9 1405 
NE NE 1990(2) 2900 l/9 640 
NE NE 502(2) 290 219 985-3905 
NE NE 6370(4) 2900 119 460 1 
NE NE 6720000 NE l/9 130 J 
NE NE 63700(4) 29000 l/9 4105 
NE NE 6670 180000 s/9 395-1705 
NE NE NE 120000 l/9 705 
NE NE 39800 290000 219 670 - 940 J 
NE NE 10000000 10000000 l/9 130 J 
NE NE I68 290 ii9 69 J 
NE NE 25200(4) 5100000 219 6GJ- 16OJ 
NE NE 276000 30000000 119 1300 
NE NE 44300 33000000 219 435.2405 
NE NE 3260 2900 l/9 280 J 
NE NE 2840(2) 190000 219 36OJ-21005 
NE NE 118 (2) 11000 l/9 440 J 
NE NE 59600 NE l/9 650 

NE NE ~. -m._~mJ750--m- --~~LooOoooOO- &rmmm~ .~ ~~ --(jcJ---- 

NE NE 286000 54000000 2i9 945-1100 

14 
47 

0.01 
38 
15 

0.07 
0.8G 

11 5.24 
29 848 

0.01 2.7 
27 27 
14 270 

0.09 0.015 
1.7 12 

J - Analyte detected. Report vake is estimated. 
NA - Not applicable 
NE - Not est?blished 
(1) - Region III PRG industrial Soil 

2.7 8/9 0.44 J - 13.4 
100000 519 16.5 - 30.3 

810 2i9 0.1 J-0.12J 
450 919 4.5 - 30.6 J 
750 919 2 - 27.2 

610 319 0.04 J - 0.29 
10000 719 0.69 - 1.5 

1, ,._ 

TABLE 5 
STATISTICAL SUMMARY 

SUBSURFACE SOIL - SWMU 272 
SWMU CONFIRMATORY SAMPLING (CTO-0143) 

(2) - Detected concentrations exceed NC DENR generic soil-to-water criteria, 
(3) - Therefore, site-specitic critieria were calculated using a 2L or interim 2L standard and TOC of 5508 mgikg. 

Criteria for surrogate, 2-chlorophenol, am used for comparison 
(4) - Site-specific criteria calculated with interim 2L and TOC of 5508mgkg. 

1 l/15/2002 
Cl,r*bTT?-?I PfTTt 

AOC comparison - AOC 2 Subsurface Soil 
Base comparison - Clay Subsurface Soil 

i 
. 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base 
Background Background 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

m~emd--;-g ~-~ ~~ 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-- -WA- 
NA 

Above NC DENR USEPA Region IX 
Soil to Groundwater Industrial Soil 

0 0 

0 
0 
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NC 2L SWMU2?2-TWO1 SWMU272-TWO3 SWMU272-MW09 

Standards (1) 04-03-2002 04-02-2002 04-03-2002 

SEMIVOLATILES (ugiL) 

Phenanthrene NE 210 

METALS @g/L) 

Barium 145 2000 

Chromium 5.8 50 

Lead 3.6 15 

DETECTION SUMMARY 
GROUNDWATER - SWMU 272 

SWMU CONFIRMATORY SAMPLING (CTG-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

0.8 J 1 J ND 

25.6 J 87.1 J 62.8 J 

1.7 J ND 0.68 J 

25 ND ND 

Exceeds background concentrations 

Bold 3 ^ Exceeds 2L standards. 

8/30/02 

SWMU272-WATER.xls 

J - Analyte detected. Report vaiue is estimated. 

ND - Analyte not detected. 

NE - Not estimated 

(1) - IfNC 2L Standard not available, Interim Standard was used. 

Page 1 of 1 



Background 
Concentrations 

SEMIVOLATILES (q/L) 
Phenanthrene 

METkLS (q/L) 
Barium 

chromium 
Lead 

NE 

145 
5.8 
3.6 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 272 

SWMU CONFIRMATORY SAM?LING (CTO-9143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Standards (I) Detects/No. of Samples Detections Background 2L Standard 

210 213 0.8 J - 1 J NA 0 
oto 

2000 313 25.6 J - 87.1 J 0 0 
50 213 068 J - 1.7 J 0 0 
15 l/3 25 0 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - If NC 2L Standard not available, Interim Standard was used. 

8123102 
SWMU272-WATBR.xls Page 1 of 1 
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4.13 SWMU 279 - FC200 Oil/Water Selxarator 

The following sections present the SWMU description and hi tory, 
4 

the investigation activities 
conducted during the Phase II CSI, investigation findings, and conclusions. 

4.13.1 SWMU Description and History 

SWMU 279 consists of a former oil/water separator that was located north of Main Service Road 
behind Building K-200 in the Hadnot Point Industrial Area. The okl/water separator was installed in 
1973 and has since been removed. The ground surface in the vicinity of the SWMU is not paved or 
vegetated. Due to the lack of vegetation in the vicinity of the SWMU, soil is washed away during large 
storm events often prompting regrading activities. No visual signs bf contamination were noted in the 
vicinity of the SWMU. It was noted during the October 1996 site visit conducted by Baker that a large 
area around the SWMU had undergone sever erosion due to recent storms. A SWMU investigation 
plan is presented as Figure 1. 

, 

A Phase I CSI was conducted in September 1997. The purpose of d-l- e mvestigation was to determine 
if historical use of the oil/water separator and wash rack has impacted surface and subsur-hace soils in 
the vicinity of the SWMU. During the investigation, it was noted that the area surrounding the 
SWMU had recently been regraded. Surface and subsurface soil samples were collected from three 
soil borings advanced around the perimeter of the SWMU (See Figure 1). The samples were 
submitted to Quanterra Laboratories and analyzed for VOCs, SVOCs, and RCRA metals. The 
analytical results were compared to background criteria, NC DEN/R soil to groundwater screening 
criteria, and the USEPA Region IX residential PRGs. Based on evaluation of the results, 
benzo(a)pyrene exceeded the regulatory driven criteria. Therefo’ 0 

recommended for this SWMU in the form of a Phase II CSI. 
e, additional investigation was 

4.13.2 Phase II Confirmatory Sampling Investigation Activitie d 

The Phase Xl investigation was conducted on March 26 and April 4 a 
with the Final Project Plans (Baker, 2000). The purpose of this invg 
potential impacts to soil at the SWMU and determine if groundwate 
a release(s) from the SWMU. The sample locations are shown on Fi; 
results from the Phase I CSI. Detailed procedures used to colle 
described in Section 3.0. 

The field investigation included the following: 

l Subsurface soil sampling at three temporary well borings 
l Groundwater sampling at three temporary wells 

Table 1 provides a summary of the temporary well construction det 
measurements. A summary of the groundwater sampling field parat 

The water table was measured in the wells at depths ranging from apl 
the ground surface. Groundwater elevations in the wells ranged fi-on 
above mean MSL. An interpretive groundwater contour map is pro\ 
groundwater in the vicinity of the SWMU appears to flow southwe? 
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has been impacted as a result of 
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:t and analyze the samples are 

ils and static groundwater level 
:ters is included in Appendix D. 

roximately 7.9 to 8.2 feet below 
approximately 11.9 to 12.0 feet 
ded as Figure 1 and shows that 



4.13.3 ’ Iuvestigation Finding 

The soil and groundwater samples were submitted to CompuCh 
SVOCs. A summary of the laboratory analytical results is in&d 

For the purpose of this investigation, the analytical results for the 
combined with the analytical results collected during Phase It. T 
summaries for positive detections from the two phases are presen 
compared to the following screening criteria: 

b Default and site-specific NC DENR soil to groundwater 
b USEPA Region IX residential PRGs 

n Laboratories and analyzed for 
1 in Appendix G. 

JOPCs identified in Phase I were 
: analytical results and statistical 
d on Tables 2 though 5 and were 

iteria 

Figure 2 presents the distribution of contaminants that exceeded th regulatory driven criteria. 

Four SVOCS were detected in the soil samples, as follows; 

1 

benzo(a)pyrene, bis(2- 
Ethylhexyl)phthalate, di-n-octylphthalate and pyrene. Benzo(a pyrene exceeded the USEPA 
Region IX residential PRG in subsurface sample SWMU279-ISO3p3, which was collected during 
the Phase I investigation. 
screening criteria. 

None of the other SVOCs detected in the samples exceeded the applicable 

Groundwater 

There were no SVOCs detected in the three groundwater samples that were collected from the 
temporary wells. 

4.13.4 Conclusions 

One SVOC [benzo(a)pyrene] was detected in one of the subsurface/ soil samples at a concentration 
exceeding the USEPA Region IX residential PRG. 

There were no SVOCs that exceeded the Base background screen 
groundwater. 

Based on the analytical results, benzo(a)pyrene appears to be an it 
subsurface soil and is not indicative of SWMU failure or release. Th 
warranted at SWMU 279. 

iti 
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TABLE 1 

SUMMARY OF PHASE II CONFIRMATORY SAMPLING 
TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CONFIRMATORY SAMPLING INVESTIGATION 
MCI%, CAMP LEJETJNE, NORTH CAROLINA 

CTO-0143 

Screen Depth to 
Interval Groundwater Groundwater 

Depth (feet, (feet, below top Elevation (feet, 
ks) of casing) ks) 

5 7.91 12.0 

5 8.09 12.0 

5 8.17 11.9 

Notes: 

msl = Mean Sea Level 
bgs = ‘Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWelkxls 
SWMU279 
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TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 279 

SWMU CONPJRMATORY SAMFLiNG (CTO-0144) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

USEPA Region IX NC DENR Soil toll SWMU279-ISOl- 

Groundwater Values 

09-12-1997 SWMtJ~;7;;I;;~~ SWMU?Z;;i)j%,“: 

PRGs Residential Soil 

0’. 2' 0’ - 2' u-2 

SEMIVOLATILES (q/kg) 

bis(2-Ethylhexyl) phthalate 6670 35000 85 J 120 J 140 J 

I 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 

9/l 1102 
SWMU279-SOIL.xls Page 1 of 1 



STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 279 

SWMU CONFIRMATORY SAMPLiNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Residential Soil No. of Samples Detections Background Background Soil to Groundwater Residential Soil 

SEMIVOLATILES @g/kg) 
bis(2-Ethylhexyl) phthalate 6670 35000 313 85J-140J NA NA 0 0 

. 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 

9/l l/02 
SWMU279qSOIL.xls Page 1 of 1 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 279 

SWMU CONPIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

USEPA Region IX 
GLi!iEzElZ~ 

SW.MU279-IS01-03 SWMU279-IS02-03 SWMU279-IS03-03 SWMU279-TWOl-04 

09-12-199’7 09-12-1997 09-12-1997 03-26-2002 

6’ - 8 6’. 8’ 6’ - 8’ 7’ 9’ - 

SEMJYOLATILES (@kg) 

Benzo(a)pyrene 212 (1) 62 ND ND ND 

bis(2Bthylhexyl) phthalate 6670 35000 91 3 220 J 1 120 J 1200 

Di-n-octyl phthalate 10000000 1200000 ND ND ND 16 J 

Pyrene 286000 2300000 ND 44 J ND ND 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
1-1 Exceeds USEPA Region IX PRGs 

(I) - Detected concentrations exceed NC DENR generic soil-to-water 
criteria. Therefore, site=specitic criteria were calculated 

using a 2L or interim 2L standard and TOC of 2326 mg/kg. 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

9/l 1102 

SWMU279-SOIL.xls 
Page 1 of 2 
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TABLE 4 

SEMIVOLATILES (q&g) 
Benzo(a)pyrene 

bis(2-Ethylhexyl) phthalate 
Di-n-octyl phthalate 

Pyrene 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 279 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

212 (1) 62 ND ND 
6670 35000 190 .I 94 J 

10000000 1200000 360 J ND 
286000 2300000 ND ND 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
11 Exceeds USEPA Region IX PRGs 

(1) - Detected concentrations exceed NC DENR generic soil-to-water 
criteria. Therefore, site-specific criteria were calculated 

using a 2L or interim 2L standard and TOC of 2326 mg/kg. 
i - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

9/l l/O2 

SWMU279-SOIL.xls 

Page2of2 
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TABLE 5 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 279 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PROS Detects of Positive AboLe AOC Above Base Above NC DENR USEPA Region IX 

Values Residential Soil No. of Samples Detections Background Background Soil to Groundwater Residential Soil 

SEMIVOLATILES (q/kg) 
Benzo(a)pyrene 

b&(2-Ethylhexyl) phthalate 
212 (1) 
GG70 

62 116 93 J NA 
35000 616 91 J - 1200 NA 

Di-n-octyl phthalate 10000000 1200000 216 165-3605 NA NA 0 0 

Pyrene 286000 2300000 l/6 445 NA NA 0 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
(1) - Detected concentrations exceed NC DENR generic soil-to- 

water criteria. Therefore, site-specific criteria were 

calcslated usifig a 2L or interim 2i standard and TOC of 
2326 mg/kg. 

9/l 1102 
SWMU279-SOIL.xls Page 1 of 1 
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4.14 285 (S947 Oil/Water Separator) I 

The following sections present the SWMU description and history, the investigation activities 
conducted during the Phase II CSI, investigation fmdings, and co 4 elusions. 

4.14.1 SWMU Description and History ) 

SWMU 285 is an active oil/water separator location north of Building S-960 (covered storage area). 
Water is transported to this unit from the concrete and asphalf paved areas and the oil/water 
skiings from two ASTs (located east of the separator) by underground pipelines. A SWMU 
investigation plan is presented on Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose oft 
4 

e investigation was to determine 
if operation of the oiVwater separator has impacted surface and subsurface soils in the vicinity of the 
SWMU. Surface and subsurface soil samples were collected fibrn four soil borings that were 
advanced in the vicinity of SWMU 285. The samples were submitted to Quanterra Laboratories and 
analyzed for VOCs, SVOCs, and RCRA metals. The analytical results were compared to background 
criteria, NC DENR soil to groundwater screening criteria, and USEPA Region IX residential PRGs. 
Based on evaluation of the results, methylene chloride and several SVOCs, exceeded the regulatory 
driven criteria. Therefore, additional investigation at SWMIJ 285 was recommended in the form of a 
Phase II CSI. I 

While writing the Project Plans for the Phase II CSI, it was determined that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Phase II CSI would be compared to 
the USEPA Region IX industrial PRGs in lieu of the residential PRGs. In addition, it was determined 
that COPCs identified in the Phase I data should be reevaluated agbinst the industrial PRGs. 

4.14.2 Confwmatory Investigation Activities 

The Phase II CSI was conducted on March 26 and 27 and April 5,2002 in general accordance with 
the Final Project Plans (Baker, 2002). The purpose of the invest’ gation was to further evaluate 1 
potential impacts to soil at the SWMU and determine if groundwater has been impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Fig&e 1 and were selected based on 
results from the Phase I CSI. Detailed procedures used to collect and analyze the samples are 
described in Section 3.0. I 

The field investigation included the following: 

l Surface and subsurface soil sampling at three temporary well borings 
. Groundwater sampling at three temporaty wells I 

I 

Table i provides a summary of the temporary well construction detaj s and static groundwater level 
measurements. A summary of the groundwater sampling field pammt ters is included in Appendix D. 

The water table was measured in the wells at depths ranging from app oximately 5.2 to 6.9 feet below 
the ground surface. Groundwater elevations in the wells ranged from approximately 23.7 to 24.7 feet 
above mean MSL. An interpretive groundwater contour map is provi led as Figure 1 and shows that 
groundwater in the vicinity of the SWh4U appears to flow east/south zlst. 

4-41 



4.14.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChkm Laboratories and analyzed for 
VOCs and SVOCs. A summary of the laboratory analytical resu ,ts is provided in Appendix G. i . 

&iJ I 
( 

For the purpose of this investigation, the analytical results for the 
F 

OPCs identified in Phase I were 
combined with the analytical results collected during Phase II. The analytical results and statistical 
summaries for positive detections from the two phases are presented on Tables 2 through 5 and were 
compared to the following screening criteria: ! 

I 

0 Default and site-specific NC DENR soil to groundwater criteria 
l USEPA Region IX industrial PRGs 

I 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria. 

Five VOCs were detected in the sample set, as follows:, acetone, methylene chloride, 
tetrachloroethene, 1,3dichlorobenzene and 1,4.dichlorobenzene. one of the VOCs detected in the 
samples exceeded the applicable screening criteria. 

Seventeen SVOCs (mostly PAHs) were detected in the sample se’. The majority of SVOCs were 
detected in surface soil sample SWMU285-ISO3-00. Ben&a) ak thracene, benzo(a)pylrene and 
dibenz(a,h)anthracene were detected in this sample at concentrations that exceeded the NC DENR soil 
to groundwater screening criteria an&or USEPA Region IX industrial PRGs. None of the other 
SVOCs detected in the samples exceeded the applicable screening p 

Groundwater 

The analytical results and statistical summary for positive detection! are presented on Tables 6 and 7 
and were compared to the following screening criteria: 

e North Carolina 2L standards I 

No VOCs were detected in the groundwater samples. One SVOC is(2-EthylhexyQphthalate] was 
detected in the groundwater sample fi-om well SWMU43-TWO 1. [P ~+concentration was below the 2L 
standard. No SVOCs were detected in the samples from the remammg two wells. 

, 

4.14.4 Conclusions 
, 

Benzo(a)anthraeene, benzo(a)pyrene and dibenz(a,h)anthracene 4 ere detected in surface soil at 
concentrations exceeding the regulatory driven criteria. It is imp rtant to note that these three 
compounds were detected during Phase I and could not be confirrne during the Phase II activities. 
No VOCs or SVOCs exceeded the regulatory driven criteria in grou dwater. 

Based on evaluation of the analytical results, detections of benzo(a)a 
cIibenz(a,h)anthracene in surface soil above the regulatory driven crit( 
not indicative of release from a below grade oil/water separator. The 
warranted at SWMU 285. 
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TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 285 

SWMU CGNFiRMATGRY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

VOLATILES @g/kg) 

Acetone 

Methylene chloride 

Tetrachloroetbene 

1,2-Dichiorobenzene 

1 ,4-Dichlorobenzene 
SEMIVOLATILES (@kg) 

Acenaphthylene 
Anthracene 

Benzaldehyde 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)flnoranthene 

Betuo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Bthylhexyl) phthalate 
Carbazole 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Fluoranthene 
Indeno( 1,2,3-cd)pyrene 

Phenanthrene 

2810 6200000 9.7 J 23 J 

27 (1) 21000 4.6 J 3.3 1 

1.42 19000 ND ND 

23700 52000 ND ND 

1240 8100 ND ND 

11400 
995000 

NE 
2080 (1) 

553 (1) 
7010 (2) 
6720000 

70100 (2) 
6670 

NE 
39800 

10000000 
1020 (1) 
276000 

32GO 
59600 -~__- 

286000 

NE 
1 oooooooo 

G100000 
2900 

290 
2900 

NE 
20000 

180000 
120000 
290000 

10000000 
290 

30000000 
2900 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PRGs 

(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 

calculated using a 2L or interim 2L standard and TOC of GO67 mgkg. 

(2) - Site-specific criteria calculated with interim 2L and TGC of 6067mgkg. 

J - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Target Compound List 

ND - Analyte not detected. 

NE - Not established 

SWMU285-IS01-00 SWMU285IS02-00 

09-13-1997 09-13-1997 

0’ - 2’ 0’ - 2 

ND 
ND 
NA 
42 J 
58 J 
65 J 
48 J 
57 J 
92 J 

ND 
66 J 

ND 
ND 
73 J 
40 J 

~._~-3S~~J~~ -~~~~~-~ 
67 J 

ND 
ND 
NA 
ND 

74 J 
140 3 
NA 

2600 

38 Jj 2700 
ND 2300 

SWMU285-ISO3-00 

09-13-1997 

v-2 

SWMU285-ISO4-00 

09-13-1997 

0’ - 2’ 

580 J 140 J 

25 J 9.1 J 

ND ND 

1.7 ND 

ND ND 

ND 
ND 
NA 
27J . 

ND 
ND 
ND 
ND 
140 J 
ND 
43 J 

ND 
ND 
ND 

!3!& ~~ ---_-p-m-m~m--- 

ND 

ND 1100 
ND 2500 

110 J 88 J 
ND 100 J 
ND 2500 
ND ND 
ND 1 6601 
ND 3100 

9/l l/O2 
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TABLE 2 

VOLATILES &/kg) 

Acetone 

Methylene chloride 

Tetracbloroethene 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 
SEMIVOLATILES (q/kg) 

Acenaphthylene 
Anthracene 

Benzaldehyde 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fhtoranthene 

bis(2-Ethylhexyl) phtbalate 
Carbazole 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Pluoranthene 

Indeno(l,2,3-cd)pyrene 
Phenanthrene 

_ _ ~~~--__ Pyrene 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 285 

SWMU CONPiRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DBNR Soil to 

Groundwater Values 

SWMU285-TWOl-00 SWMU285TW02-00 

03-26-2002 03-27-2002 

o’- 1’ O’- 1’ 

2810 62OOOOO ND ND ND 

21(l) 21000 ND ND ND 

7.42 19000 ND ND ND 

23700 52000 ND ND ND 

1240 8100 ND ND ND 

11400 
995000 

NE 
2080 (1) 

553 (1) 
7010 (2) 
6720000 

70100 (2) 
6670 

NE 
39800 

10000000 
1020 (1) 
216000 

3260 
59600 ~~____~_~~_ ~~~ ~~ ~~-~ 

286000 

NE ND 
100000000 ND 

6100000 75 J 
2900 ND 

290 ND 
2900 ND 

NE ND 
2?%!!0 ND 

180000 1500 J 
120000 ND 
290000 ND 

10000000 83 J 
290 ND 

30000000 ND 
2900 ND 

_~~ mm.mp~__NE_-~------me ~---~ ~- Jtj&-----mm--’ 

54000000 ND 

Underlined - Exceeds NC DENR sail to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PRGs 

(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 

calculated using a 2L or interim 2L standard and TOC of 6067 mg/kg. 

(2) - Site-specific criteria calculated with interim 2L and ?‘0C of GOG7mg!kg. 

J - Analyte detected. Report value is estimated, 

NA - Not analyzed. Not on the Phase 1 Target Compound List 

ND. Analyte not detected. 

NE - Not established 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
97 .I 

ND 
ND 
ND 
ND 
ND 
ND 

-NJ+.- 

ND 

SWMU285-TW03-00 

03-26-2002 

o’- 1’ 

ND 
ND 
310 J 
ND 
ND 
ND 
ND 
ND 
92 J 

ND 
ND 
40 J 

ND 
ND 
ND 

-Nu- ~-~ 
_-___--- 

ND 
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TABLE 3 

STATISTICAL SUMMARY 
SURFACE SOfL - SWMU 28.5 

SWMU CONFIRMATORY SAMPLiNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive 
Soil to Groundwater PRGs Detects 

VOLATILES (q/kg) 
Acetone 

Methylene chloride 
Tetrachloraethene 

1,2-Dichlorobenzene 
1,4-Dichlorobenzene 

SEMIVOLATILES (q/kg) 
Acenaphthylene 

Antbracene 
Benzaldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Carbazole 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Fluoranthene 
Indeno(l,2,3-cd)pyrene 

Phenanthrene 
~~~~~-- _. @renK 

Values 

2810 6200000 

27 (1) 21000 
7.42 19000 

23700 52000 
1240 8100 

11400 NE 
995000 100000000 

NE 6100000 
2080 (1) 2900 
553 (1) 290 

7010 (2) 2900 
6720000 NE 
70100 (2) 29ODO 

6670 180000 
NE 120000 

39800 290000 
10000000 10000000 
1020 (1) 290 
276000 30000000 

3260 2900 
59600 NE ____---~~~- ~~- ~.-~-~ 

286000 54000000 

Industrial Soil No. of Samples 

417 23 J-6805 0 0 
417 3.3 J - 25 J 0 0 
1n 4.3 J 0 0 
l/7 1.7 0 0 
l/7 1.7 0 0 

1n 
117 
2/3 
317 
317 
2n 
2f7 
2:7 
717 
117 
3/7 
2i7 
l/7 
217 
217 

-.~-3Lz 
217 

Range Positive Detects Positive Detects 
of Positive Above NC DENR USEPA Region IX 
Detections Soil to Groundwater industrial Soil 

745 0 0 

140 J 0 0 
75J-310J 0 0 

65 J - 2300 0 0 
48 J- 1100 
57 .i - 2500 

885.15005 
1OOJ 

43 J - 2500 
4OJ-83J 

660 
735-3100 
4OJ- 1200 

-3&t~ldQL-.-- 
675-3100 

J - Analyte detected. Report value is estimated. 
NE - Not established 
(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 6067 mgkg, 
(2) - Site-specific criteria calculated with interim 2L and TOC of6067mg/kg. 

9/11/02 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 285 

SW-MU ~ON.r!R~ATORY SAMPLING (C’I’O-0143j 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

USEPA Region IX SWMU285-IS01-03 NC DENR Soil tor] SWMU285-IS02-03 SWMU285-IS03-03 SWMU285-IS04-03 SWMU285-TWO1-02 
Groundwater Values PRGs Industrial Soil 09-12-1997 09-13-1997 09-13-1997 09-13-1997 03-26-2002 

6’ - 8’ 6’- 8’ 6’ - 8’ G’-8’ 3’ - 5’ 

VOLATILES (ugkg) 

Acetone 2810 6200000 44 J 22 J 57 J 
Methylene chloride 

21 J NA 
22 21000 ND 3 J SEMPVOLATILES (ugfltg) 3 J 3 J NA 

bis(2-Ethylhexyl) phthalate 6670 180000 120 J 86 J 130 J 250 J 320 J 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Exceeds USEPA Region IX PROS 

J - Analyte detected. Report value is estimated. 
NA - Not analyzed 
ND - Analyte not detected. 

9/l l/02 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 285 

SWMU CONFJRM4TORY SAMFLJNG (CTO-Oi43j 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR Soil to/-( SWMU275;;;; 
Groundwater Values 

SWMU265;;;; 
PRGs Industrial Soil 

3’ - 5’ 5’ - 7’ 

VOLATILES @g/kg) 

Acetone 2810 6200000 ND NA 
Methylene chloride 22 21000 14 

SIEMIVOLATILES (@kg) 
NA 

bis(2-Ethylhexyl) phthalate 6670 180000 ND 160 J 

Underlined - Exceeds NC DENR SO 

Exceeds USEPA Regic 
J - Analyte detected. Rep 

NA - Not analyzed 
ND - Analyte not detected. 

9/l l/02 
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TABLE 5 

NC DENR USEPA Region IX 
Soil to Groundwater 

Values 
PRG; 

Industrial Soil 

VOLATILE!3 (q/kg) 

Acetone 2810 6200000 
Methylene chloride 22 21000 

SEMIVOLATILES (q/kg) 

bis(2-Ethylhexyl) phthalate 6670 180000 

STATISTICAL SUMMARY 
SUBSURFACfi SOIL - SWtilJ 285 

SWMU C,OEIR!?MATQRY SAMPLING (CTO-0143j 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

No. of Positive Range 
Detects of Positive 

No. of Samples Detections 

41s 21 J-575 
45 3J-14 

6i7 865-3205 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC! Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater Industrial Soil 

NA NA 0 0 
NA NA 0 0 

NA NA 0 0 

9/l 1102 
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TABLE 6 

DETBCTION SUMMARY 
GROUNDWATBR - SWMU 285 

SWMU CONFIRMATORY SAMPL!NG (CTG-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU285-TWO1 SWMU285-TWO2 SWMU285-TWO3 
Standards (1) 04-05-2002 04-05-2002 04-05-2002 

SEMIVGLATILES (q/L) 
bis(2-Ethylhexyl)phthalate 3 0.8 J ND ND 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not estimated 
(1) - If NC 2L Standard not available, Interim Standard was used. 

9/3/02 
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STATISTICAL SUMMARY 
GROUNDWATBR - SWMU 285 

SWMU CON?!RMATGRY SAMPLING (CTO-0143j 
MCB, CAMP LEJBUNE, NORTH CAROLINA 

NC 2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Standards (1) Detects/No. of Samples Detections Background 2L Standard 

SEMIVOLATILES (q/L) 
bis(2-EthylhexyBphthalate 3 l/3 0.8 J NA 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - If NC 2L Standard not avaiiable, Interim Standard was used. 

913102 
SWMU285-WATER.xls Page 1 of 1 



SWMU285+040 
I 

I @ - TEMPORARY WELL 
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FIGURE 1 
PHASE II CONFIRMATORY 
SAMPLING INVESTIGATION 

SWMU 285 
CTO- 143 

MARINE CORPS BASE. CAMP LEJEUNE 
SOURCE: MCB CAMP LEJEUNE MARCH 2000 I NORTH CAROLINA 
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SWMU285-IS03 

SWMU285-IS040 

SAMPLE ID SWMU295-ISO3-00 
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4.15 SWMU 291- 034 Ditch ! 

The following sections present the SWMU description and h&tory, the investigation activities 
conducted during the Phase II CSI, investigation fmdings, and co@usions, 

4.15.1 SWMU Description and History 

SWMU 29 1 is located on Dogwood Street behind Building 1450 id the Hadnot Point Industrial Area. 
Cogdel’s Creek is located approximately 425 feet south of the SW@.J. The SWMU is a stormwater 
drainage ditch which historically received runoff from Building 1450 and the associated oil/water 
separator. During the Phase I CSI, it was noted that a portion of thei original ditch had been backfilled 
during recent construction activities. The new construction at the site had resulted in the removal and 
re-distribution of soils surrounding the SWMU. The area surrouiding the SWMU is covered with 
grass and trees. A SWMU investigation plan is presented as Figure 1. 

. 

The Phase 1 investigation was conducted in September 1997. The purpose of the investigation was to 
determine if soils in the vicinity of the SWMU and surface water/sekliment in the drainage ditch have 
been impacted by runoff from Building 1450 and the associated #water separator. Soil samples 
were collected from two soil borings that were advanced between the parking lot and Building 1450. 
In addition, one surface water sample and two sediment samples we? collected from the portion of the 
drainage ditch that had not been backfilled by construction activitres. 

The samples were submitted to Quanterta Laboratories and analyzed for WCs, pesticides, PCBs, and 
RCRA metals. The analytical results were compared to background criteria, NC DENR soil to 
groundwater screening criteria, and USEPA Region IX residential FRGs. The analytical results for 
surface water and sediment samples were coimpared to NC DE$R surface water and sediment 
screening criteria. Based on evaluation of the analytical results chromium concentrations in soil 
exceeded the regulatory driven criteria and established background&econdary screening criteria In 
addition, VOCs, SVOCs, pesticides and/or metals exceeded the mgulatory driven criteria and in 
surface water and sediment. Therefore, additional investigation at Z$VMU 291 was recommended in 
the form of a Phase II CSL Corrective measures were conducted at p SWLJ by IT Corporation in 
200 1 and included the removal of contaminated sediment from theldrainage ditch. 
Phase II CSI was focused in the vicinity of soil boring SWMUZ9 1-@O 1. 

As a result, the 

While writing the Project Plans for the Phase II CSI, it was determiued that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Phase II CSI would be compared to 
the USEPA Region IX industrial PRGs in lieu of the residential PR& In addition, it was determined 
that the COPCs identified in Phase I should be reevaluated against bhe industrial PRGs. 

4.15.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 24 and April 9,2002 in gc 
Project Plans (Baker, 2002). The purpose of ,the investigation w; 
impacts to soil at the SWMU and determine if groundwater has 1 
release(s) from the SWMU. The sample locations are shown on Figu 
results from the Phase I CSI. Detailed procedures used to collec 
described in Section 3.0. 
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The field investigation included the following: 

l Surface and subsurface soil sampling three temporary well borings 
0 Groundwater sampling at three temporary wells 

Table 1 provides a summary of the temporary well construction details and static groundwater level 
measurements. A summary of the groundwater sampling field parameters is included in Appendix D. 

The water table was measured in the wells at depths ranging from approximately 10.3 to 15.0 feet 
below the ground surface. Groundwater elevations in the wells ranged from approximately 10.3 to 
10.4 feet above mean MSL. An interpretive ,groundwater contour map is provided as Figure 1 and 
shows that groundwater in the vicinity of the SWMU appears to flow southeast. 

4.15.3 hvestigatian Findings 

The soil and groundwater samples were submitted to CompuChem Laboratories and analyzed for 
RCRA metals. A summary of the laboratory analytical results are included in Appendix G. 

For the purpose of this investigation, the analytical results for the COPCs identified in Phase I were 
combined with the analytical results collected during Phase II. The analytical results and statistical 
summaries for positive detections from the tie phases are presentep on Tables 2 through 5 and were 
compared to the following screening criteria: 

0 AOC background criteria 
l Base background criteria 
l Default and site-specific NC DENR soil to groundwater criteria 
0 USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established backgroundlsecondary criteria. 

Five metals were detected in the s&ace soil sample set, as follows: barium, cadmium, chromium, 
lead, and mercury. There were three detections of mercury that exceed the NC DENR soil to 
groundwater comparison criteria, however, these concentrations Were not above the AOC or Base 
screening criteria. 

Seven metals were detected in the subsurface soil samples, as follows: arsenic, barium, cadmium, 
chromium, lead, mercury, and selenium Most o:f the metals exceeded the background criteria in one or 
more of the samples. Arsenic and chromium were detected aboveithe AOC and Base background 
criteria and NC DENR soil to groundwater criteria or USEPA Region IX PRGs. Mercury was 
detected above the NC DENR soil to groundwatfer criteria but the co&entration.s were below the AOC 
and Base background screening criteria and USEPA Region IX industrial PRGs, None of the other 
detected metals exceeded the NC DENR soil to groundwater criterib of USEPA Region IX PRGs. 

Groundwater I 

The analytical results and statisti& summary for positive detections/are presented on Tables 6 and 7 
and were compared to the following screening criteria: I 

1 
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l Base background criteria 
0 North Carolina 2L standards 

Figure 3 presents the distribution of contaminants that exceeded 
established background/secondary criteria. 

Seven metals were detected in groundwater samples from one 
arsenic, barium, cadmium, chromium, lead, selenium and silve 
exceeded the Base background screening criteria, in sample 
concentrations were below the 2L standards. A&zo in sample SW& 
Base background criteria and 2L standard. None of the other met2 
the established screening criteria. 

All of the metals detected in groundwater (except for silver) were lso detected in soil samples at the 
SWMU. Although arsenic. was detected above the screening trite. 3 in the groundwater sample from 

he regulatory driven criteria and 

r more of the wells, as follows: 
Cadmium, lead, and selenium 

WMU291 -GWO3; however, the 
J291-GW03, arsenic exceededthe 
; detected in the samples exceeded 

TW03, it was not detected in the soil samples from this same well., 

4.15.4 Conclusions 

A few metals were detected in soil and/or groundwater at concentrations exceeding applicable 
screening criteria. Compounds that exceeded both the AOC and Base background screening criteria, 
NC DENR soil to groundwater screening criteria, and/or USEPA Region IX industrial PRGs in soil 
are as follows: 

0 Metals - arsenic and chromium 

Compounds that exceeded the Base background screening criteria z&td 2L standards in groundwater 
are as follows: 

0 Metals - arsenic 

Based on evaluation of the results, no further action is warranted at SWMU 29 1 because distribution 
of COPCs appears to be isolated, anomalous detects reported during Phase I in 1997. The SWMU 
was a former dramage ditch and surface soil contamination could be expected if there was a release 
from the SWMU. Furthermore, the SWMU emptied into a ponded area which was remediated under 
Interim Measures conducted in January, 200 1. ?herefore, the suspec XI source of contamination has 
been removed. 
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TABLE 1 

SUMMARY OF PHASE: II CONFIRMATORY SAMPLING 
TEMPORARY WF,LL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CONFIRMATORY SAMPLING INVESTIGATION 
MCE, CAMP LEJTUNR, NORTII CAROLINA 

CTO-0143 

Top of PVC 
CousultaIlt Casing Screen Depth to 
Supervising Elevation Ground Surface Boring Depth to Depth to Interval Groundwater Groundwater 

Date Well 
Well No. 

(feet, above Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite 
Installed 

Depth (feet, (feet, below top Elevation (feet, 
Installation msl) above msl) ks) (feet, bgs) (feet, hgs) (feet, bgs) bgs) of casing) bgs) 

SWMU291-TWO1 3/24/02 BAKER 25.40 25.4 20 20 8 6 10 15 10.4 
SWMU291-TWO2 3t24lO2 BAKER 23.40 23.7 15, 15 2.9 1.5 5 13 10.4 

SWMU291-TWO3 3124102 BAKER 20.58 20.6 12 12 0.5 0 2 10.25 10.3 

Notes: 

msl=MeanSeaLevel N/A = Not Applicable 

bgs = Below Ground Surface PVC = Polyvinyl chloride 
TempWells.xls 

SWMU291 

- - 
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TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 291 

SWMU CONFiRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil tori SWMU;;;;;;l;;; 

Background Groundwater Values PRGs Industrial Soil 

SWMU29;;;;;l%;; 

u-2 v-2 

METALS (mg/kg) 

Barium 36 17 848 100000 23.8 ND 
Cadmium 2.4 0.05 2.7 810 ND ND 

chromium 27 15 27 450 7.1 6.4 

Lead 25 21 270 750 17.6 13.7 

Mercury 0.05 0.1 0.015 610 ND ND 

$y&p~~ y$+$*$ 

~~~~~~~~Exceeds AOC background concentrations 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PROS 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

SWMU291-TWOl-00 

03-24-2002 

O’- 1’ 

7.5 
ND 
4.9 
3.6 

0.023J 

? 

I 
.._, 

SWMU291-TW02-00 

03-24-2002 

O’- 1’ 

11.5 
ND 
5.2 
3.6 

0.023J 

8129102 
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DETECTION SUMMARY 
SURFACE SOIL - SWMU 291 

SWMU CONPIRiiATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil tousepancpionrx) SWIVIU~~~;~~~%; 

( Background Groundwater Values PRGs Industrial Soil 

O’- 1’ 

METALS @@g) 
Barium 36 17 848 100000 14.9 

Cadmium 2.4 0.05 2.1 810 0.055 .I 

Chromium 27 15 27 450 6.4 
Lead 25 21 270 750 14.7 

Mercury 0.05 0.1 0.015 610 0.049J 

i Exceeds AOC background concentrations 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

8129102 
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AOC Base 
Background Background 

METALS ~m@W 
Barium 

Cadmium 
ChromilUll 

Lead 
Mercury 

36 17 848 100000 4f5 
2.4 0.05 2.7 810 115 
27 15 27 450 5/s 
25 21 270 750 515 

0.05 0.1 0.015 610 315 

TABLE 3 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 291 

SWMU CGNFIP~ATORY SAMPLiNG (CTG-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PROS Detects of Positive Above AOC Above Base Above NC DENR 

Values Industrial Soil 
USEPA Region IX 

No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

7.5 - 23.8 
0.055 J 

4.9 - 7.1 
3.6 - 17.6 

0.023 J - 0.049 J 

0 
0 

0 0 0 0 
0 0 n n 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE ^ Not established 

AOC comparison - AOC 7 Surface Soil 
Base comparison - Fine Sand Surface Soil 

S/29/02 
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TABLE 4 

,. 

i’ 
I/ 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 291 

SWMU CONF!RMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base 
Background Groundwater Values PRGs Industrial Soil 

NC DBNR Soil to- 

METALS (mg/kg) 

SWMU291-ISO1-04 SWMU291-lSO2-04 
09-13-1997 09-13-1997 

8’ - 10’ 8’. 10 

Arsenic 2.9 1.6 5.24 2.7 
Barium 19 22 848 100000 

Cadmium 0.87 0.01 2.7 810 
Chromium 27 16 27 450 

Lead 15 8.2 270 750 

Mercury 0.08 0.08 0.015 610 ND 
Selenium 0.67 0.69 12 10000 

~~~~~~~~~ Exceeds AOC background concentrations $2&x+ I “:?*,:x :&T 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
-[Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

2.7 
ND 
ND 

11.2 
4.7 
ND 
ND 

SWMU291-TWOl-04 S WMU291 -TWO2-04 

03-24-2002 03-24-2002 
7’ - 9’ 7’ - 9 

ND ND 

1 O/4/02 

SWMU291~SOIL.xls 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 291 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

~~~~~~~ Base 
~~~~~~~ Background Groundwater Values 

NC DENR Soil toIs/ SWMU29;jz;i;; 

7-9 

METALS (mg/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 

Mercury 
Selenium 

2.9 1.6 5.24 2.7 ND 
19 22 848 100000 12.7 

0.87 0.01 2.7 810 ND 
27 16 27 450 4.8 
15 8.2 270 750 85 

0.08 0.08 0.015 610 &Q&J 
0.67 0.69 12 10000 ND 

~~~~~~~~ Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
IBoxed-IExceeds USEPA Region IX PROS 

J - Analyte detected. Report value is estimated. 
ND - Analyze not detected. 
NE - Not established 

1 O/4/02 
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METALS (q/kg) 
Arsenic 2.9 1.6 
Barium 19 22 

Cadmium 0.87 0.01 
Chromium 21 16 

Lead 15 8.2 
Mercury 0.08 0.08 

Selenium 0.67 0.69 

AOC 
Background 

Base 
Background 

TABLE 5 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 291 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LWEUNE. NORTH CAROLINA 

NC DENR USEPA Region IX 
Soil to Groundwater PRGs 

Values Industrial Soil 

5.24 
848 
2.7 
27 

270 
0.015 

12 

J ~ Analyte detected. Report value is estimated. 
NA - Not applicable 
NE = Not established 

AOC comparison - AOC 7 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

10/4/02 
SWMU291~SOlL.xls 

2.7 
100000 

810 
450 
750 
610 

No. of Positive 
Detects 

No. of Samples 

Range 
of Positive 
Detections 

21.5 2.7 - 11.3 
415 12.7 - 37.3 
l/5 0.058 J 
515 4.8 - 43.3 
515 4.7 - 16.3 J 
315 0.032 J - 0.048 J 
115 0.95 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater Industrial Soil 

Page 1 of 1 
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TABLE 6 

DETECTION SUMMARY 
GROUNDWATER - SWMU 291 

SWMU CONFIRMATORY SAMPLiNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU291-TWO1 SWMU291-TWO2 SWMU291-TWO3 
Standards (1) 04-09-2002 04-09-2002 04-09-2002 

METALS (ugiL) 

Arsenic 12 10 ND 
Barium 145 2000 42.5 

Cadmium 0.23 5 ND 
chromium 5.8 50 ND 

Lead 3.6 15 ND 
Selenium 2.8 50 2.3 J 

Silver 0.74 18 ND 

_._ _ 
2.1 .I 
2.7 J 
ND 0.5 J 

Exceeds background concentrations 
Bold - Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 

(1) - If NC 2L Standard not available, Interim Standard was used. 

8l29lO2 
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TABLE 7 

. METALS (u&L) 
Arsenic 
Barium 

Cadmium 
cluomium 

Lead 

Silver 

Background 
Concentrations 

12 10 
145 2000 
0.23 5 
5.8 50 
3.6 15 
2.8 50 

0.74 18 

NC 2L No. of Positive 
Standards (1) Detects/No. of Samples 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 291 

SWMU CONFIPMATORY SAMTLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Range of Positive 
Detections 

Positive Detects above Positive Detects above 
Background 2L Standard 

213 
313 
l/3 

J - Analyte detected. Report value is estimated. 
(1) - If NC 2L Standard not available, Interim Standard was used. 

8129102 
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SEWER/MANHOLE 

,_ . 

Q - TEMPORARY WELL 

G3 - PHASE I SURFACE WATER 
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4.16 SWMIJ 293 (1106/1107 Oil/Water Separator) 

The following sections present the SWMU description and history, the investigation activities 
conducted during the Phase II CSI, investigation findings, and conclusions. 

4.161 SWMU Description and History I 

SWMU 293 is a poured concrete in-ground oil/water separator with baffles that has been in operation 
since 1980. The outlet for the oil/water separator is connected to the wastewater treatment plant. The 
oil/water separator contains waste oil, antifreeze, and possibly Isolvents. During the site visit 
conducted byBaker in 1996, oil was observed in the grit chambers of the oil/water separator, and the 
wash pad was stained and cracked. It is suspected that solvents used for degreasing may have been 
disposed through the oil/water separator, A SWMU investigation plan is presented as Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose of the investigation was to determine 
if operation of the oil/water separator has impacted surface and sub urface soils in the vicinity of the 
SWMU. I Soil samples were collected from three soil borings that w ,re advanced in the vicinity of the 
SWMU (see Figure 1). The soil samples were submitted to Qua&e&a Laboratories and analyzed for 
VOCs, SVOCs, and RCRA metals. The analytical results were compared to background 
concentrations, NC DENR soil to groundwater screening criteria, and USEPA Region IX residential 
PRGs. Based on evaluation of the results, lead exceeded the regulat driven criteria and established 
background/secondary criteria. Therefore, additional investigation SWMU 293 was recommended 
in the form of a Phase II CSI. 

While writing the Project Plans for the Phase II (XI, it was determined that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Phase II CSI would,be compared to 
the USEPA Region IX industrial PRGs in lieu o:f the residential PRGs. In addition, it was determined 
that the COPCs identified in Phase I should be se-evaluated againstjthe industrial PRGs. 

4.16.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 22 and April 5,2002 in g+ral accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation was to further evaluate potential 
impacts to soil at the SWMU and determine if groundwater has been impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Fig&e 1 and were selected based on 
results from the Phase I CSI. Detailed procedures used to collect and analyze the samples are 
described in Section 3.0. *, i 

The field investigation included the following: I 

0 Surface and subsurface soil sampling at three temporary well borings 
l Groundwater sampling at three temporary wells 

Table 1 provides a summary of the temporary well construction details and static groundwater level 
measurements. A summary of the groundwater sampling field parameters is included in Appendix D. 

The water table was measured in the wells at depths ranging from 8.1 to 9.7 feet below 
the ground surface. Groundwater elevations in the wells ranged from 20.0 to 20.1 feet 
above mean MSL. An interpretive groundwater contour map is ed as Figure 1 and shows that 
groundwater in the vicinity of the SWMU appears to flow 
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4.16.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChem Laboratories and analyzed for 
RCRA metals. A summary of the laboratory analytical results is included in Appendix G. 

For the purpose of this investigation, the analytical results for d ,OPCs identified in Phase I were 
combined with the analytical results collected during Phase II. The analytical results and statistical 
summaries for positive detections from the two phases are present d ;d on Tables 2 through 5 and were 
compared to the following screening criteria: 1 

0 AOC background criteria 1 
Base background criteria . I 

l Default and site-specific NC DENR soil to groundwater criteria 
0 USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceeded k regulatory driven criteria and 
established background/secondary criteria I 

Six metals were detected in the surface soil sample set, as follows: bbum, cadmium, chromium, lead, 
mercury, and silver. The majority of the metals detected exceefled the established background 
screening criteria. Mercury exceeded the AOC background screenmg criteria and/or the NC DENR 
soil to groundwater screening criteria in three ofthe surface soil sam’ les. 

P 
However, concentrations did 

not exceed the USEPA Region IX industrial PR.G or the Base background criteria. Lead exceeded the 
AOC and Base background screening criteria, and the NC DENR soil to groundwater screening 
criteria in surface soil sample SWMU293-ISO2-00, which was collected during the Phase I CSI 
conducted in September 1997. None of the other detected metals Iexceeded the NC DENR soil to 
groundwater screening criteria or USEPA Region IX industrial PRGs. 

Groundwater 

The analytical results and statistical summary for positive detections are presented on Tables 6 and 7 
were compared to the following screening critesia: 1 

l Base background criteria 
4 North Carolina 2L standards 1 

Figure 3 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established backgroundlsecondary criteria. I 

~ 
Four metals were detected in the groundwater samples from one or more of the wells, as follows: 
arsenic, barium, chromium and lead. Arsenic was detected above the background criteria and the 2L 
Standards in sample SWMU293-GW03. Chromium and lead blso were detected above the 
background criteria in this sample; however, the concentrations were below the 2L standards. It 
should be noted that the elevated concentrations of metals detected m sample SWMU293GWO3 may 
be attributable to the turbidity of the sample, which was 503 NTU. ( 

All of the metals detected in the groundwater (except arsenic) were etected in soils at the SWMU. 
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4.16.4 Conclusions .J 

A few metals were detected in soil and/or groundwater at concentrations exceeding the applicable 
screening criteria. Lead was the only metal that exceeded both the AOC and Base background 
screening criteria and NC DENR soil to groundwater screening Fteria and/or USEPA Region Ix 
industrial PRGs in soil, 

Arsenic was the only metal that exceeded the Base background screening criteria and 2L standards in 
groundwater. ! 

I 
Based on evaluation of the analytical results, additional investigat& at SWMU 293 is warranted with 
respect to lead in the surface soil. The additional investigation acti 

f 
’ ‘ties are presented in Section 5.0. 

In addition, the origin of arsenic in groundwater should be investigated because it was detected above 
the screening criteria in groundwater but was not detected in soils! 1 
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TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJEUNE, NORTII CAROLINA 
CTO-0143 

Date 
Installed 

3/22/02 
3J22JO2 
3122fO2 

Consultant 
Supervising 

Well 
Installation 

BAKER 
BAKER 
BAKER 

--r --- - 

Casing 
Elevation 

(feet, above 
msl) 
29.71 
29.65 
28.21 

Ground Surface Boring 
Elevation (feet, Depth (feet, WeB Depth 

(feet, bgd 
16 
16 

15 c 

above msl) 1 bgs) 1 

28.7 I 1.5 1 

Depth to 
Sand Pack 
(feet, bgs) 

4 
A 

Depth to 
Bentouite 
(feet, bgs) 

2 
2- 
1 

Screen Depth to 
Interval Groundwater Groundwater 

Depth (feet, (feet, below top Elevation (feet, 
W of casing) bgs) 
5.9 9.68 20.0 
6 9.69 20.0 
5 8.11 20.1 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable TempWelkxls 
PVC = Polyvinyl chloride S WMLJ293 



DETECTION SUMMARY 
SURFACE SOIL - SWMU 293 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCR, CAMP LEJEUNB, NORTH CAROLINA 

Base USEPA Region IX 
NCDENRSoi’ to-/ 

SWMU293-ISOl- 

Babkgrmmd Groundwater Values PRGs Industrial Soil 09-14-1997 

0’ - 2’ 

METALS (mg/kg) 
Barium 

Cadmium ’ 
12 17 848 100000 ND 

0.06 0.05 2.1 810 ND 
Chromium 6.4 15 27 

Lead 20 21 270 
Mercury 0.04 0.1 0.015 

Silver 0.04 0.07 12 

q+%v hp%” “2 i 
~+%&I~~~~Exceeds AOC background concentrations ?tx+“!~z~a~* ,_ 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

SWMU293-ISOZ-00 SWMU293-IS03-00 SWMU293-TWOl-00 

09-14-1997 09-14-1997 03-22-2002 

0’ - 2' 0’ - 2’ O’- 1’ 

ND 
ND 

ND ND ND 

9.4 
ND 

5J 
19.6 
0.04J 
ND 

8129102 
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hm-~‘ALs OWk) 
Barium 12 

Cadmium 0.06 
Chromium 6.4 

Lead 20 
Mercury 0.04 

Silver 0.04 

S/29/02 
SWMU293a-SOIL.xls 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 293 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTE CAROLINA 

Base NC DENR Soil toUSePARs$ianlXI 

Background Groundwater Values PRGs Industrial Soil 

SWMU29~%%%?;~; 

o’- 1’ 

SWMU293-TW03-00 

03-22-2002 

w- 1’ 

848 
2.7 
27 

Exceeds AOC background concentrations 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

Page 2 of 2 



AOC 
Background 

i%fm’ALS W%g) . 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Silver 

12 17 848 100000 4t6 9.4 - 41.5 
0.06 0.05 2.7 810 216 0.35 J - 0.75 
6.4 15 27 450 616 4.7 - 12 
20 21 270 750 6/6 19.6 - 295 

0.04 0.1 0.015 610 616 0.04 - 0.07 
0.04 0.07 12 loo00 l/6 0.24 .I 

Base 
Background 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 293 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJE-UNE, NORTII CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR 

Values Industrial Soil 
USEPA Region IX 

No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

AOC comparison - AOC 6 Surface Soil 
Base comparison - Fine Sand Surface Soil 

8129102 
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DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 293 

SWMU CONFIRMATORY SAMPLING (@TO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base USEPA Region IX NC DENR Soil to(-1 SWMU293-IS01-03 SWMU293-ISOl-03D SWMU293-IS02-03 SWMU293-lS03-02 

Background Groundwater Values PRGs Indusmal Soil 09-14-1997 09-14-1997 09-14-1997 09-14-1997 
6’ - 8’ 6’ - 8’ 6’ - 8’ 4’ - 6’ 

METALS (mg/kg) 

Barium 
Chromium 

Lead 

10 22 848 100000 ND ND ND ND 
11 16 27 450 4.5 4.1 3.2 9.4 

6.9 8.2 270 750 6.6 6.4 2.7 ~~~~~~~~~,~~~~~~~~~~~B 
___‘..,,, \ .., ,,,<,,-, h% *.‘II %?a >d 

Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
\BoxedT(Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

S/29/02 

SWMU293a-SOIL.xls 

- 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 293 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil to SWMU293-TWOl-04 SWMU293-TWO2-04 SWMU293-TWO3-03 
Background Groundwater Values 03-22-2002 03-22-2002 03-22-2002 

7’ - 9 7’-9 5’ - 7’ 

r+mrALS W&d 
Barium 10 22 848 100000 ND 3.1 4.6 

Chromium 11 16 27 450 3.5 J 3.4 5 
Lead 6.9 8.2 270 750 2.1 2.3 J 2.8 J 

~~~~~~~~ E xceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Iv/Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

8/29/02 

SWMU293a-SOtL.xls 
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TAt _, 
: 

.’ 

’ AOC Base 
Background Background 

METALS (mg&g) 
Barium 

Chromium 
Lead 

10 
11 

6.9 

STATlSTlCAL SUMMARY 
SUBSURFACE SOB., - SWMU 293 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

22 217 3.1 - 4.6 0 0 0 
16 717 3.2 - 9.4 0 0 0 
8.2 

848 100000 
27 450 

270 750 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

AOC comparison - AOC 6 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

8/29/02 
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TABLE 6 

DETECTION SUMMARY 
GROUNDWATER - SWMU 293 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU293-TWO1 SWMU293-‘IWO2 
Standards (1) 04-05-2002 04-05-2002 

SWMU293-TWO3 
04-05-2002 

METALS @g/L) 

Arsenic 12 10 6.7 J 
Barium 145 2000 16.8 

cbrominm 5.8 50 4.3 J 
Lead 3.6 15 2.5 J J 

~~~~~~~~~~~~Exceeds background concentrations +JE > A .a 4, 
Bold - Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 

(1) - If NC 2L Standard not available, Interim Standard was used. 

8129102 
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TABLE 7 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 293 

SWMU C9NF:RtiATORY SAMPLING (CTG-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Background NC2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Concentrations Standards (1) Detects/No. of Samples Detections Background 2L Standard 

METALS @g/L) 
Arsenic 12 10 313 
Barium 145 2000 313 

Chromium 5.8 50 313 
Lead 3.6 15 213 

J - Analyte detected. Report value is estimated. 
(1) - If NC 2L Standard not available, Interim Standard was used. 
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SAMPLE DATE 
DEPTH V- 
METAL9 Cmdkal 
2 d n 
- 

\ 

s,yiJ~93-w01 
@ 

\, SWMU293-Two2 SWMu293-IS02 

@-. kMi”&Tw03 

SWMlJ293-!!%3 
0 

,I’> ..’ 
::. 
/I 

SOURCE: MC8 CAMP LEJEUNE MARCH 2000 

CTO- 143 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 
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- TEMPORARY WELL 
- PHASE I SOIL BORING 

+ - GROUNDWATER FLOW DIRECTION 

I 

-20.1- - GROUNDWATER CONTOUR 
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K 
SWMU293-!!%I3 

_. SAMPLE ID SWMU7,93-lwo3 
..” -SAMPLE DATE 04-05-2002 

YEfAlS fuc . 
.i’ 

.\-- 
Anmk 

PHASE II CONFIRMATORY INVESTIGATIOk 
CONSTITUENTS EXCEEDING SCREENING 

CRITERIA IN GROUNDWATER 
SWMU 293 
CTO- 143 

MARINE CORPS BASE, CAMP LEJEUNE 
MnDTU PAm?l IMA 
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4.17 SWMU 294 -1203 Oil/Water Separe I 

The following sections present the SWhW description and hiptory, the investigation activities 
conducted during the Phase II CSI, investigation findings, and conclusions. 

I I 
4.17.1 SWMU Description and History I 

SWMU 294 is a concrete oil/water separator and grit chamber located in the Hadnot Point industrial 
area south of Hammond Road between Birch and Cedar Streets. The SWMU collects water, soap, oil, 
grease, and dirt from the vehicle wash rack located between Buildmgs 1203 and 1204. The liquids are 
channeled to a collection basin and then transported to the grit chamber via underground piping. After 
passing over a series of baffles, the liquids are transported to the opwater separator and segregated. 
The vehicle wash area is covered with concrete; however, the area +u-rounding the SWMU is covered 
with grass. A drainage ditch is located adjacent to the SWMU. 1 A SWMU investigation plan is 
presented as Figure 1 _ 

! 

A Phase I CSI was conducted in September 19197. The purpose of the investigation was to determine if 
operation of the wash area and oil/water separator have impacted surface and subsurface soils in the 
vicinity of the SWMU. Soil samples were collected from six soil borings that were advanced around 
the perimeter of the SWMU (see Figure 1). The samples were submitted to Quanterra Laboratories 
and analyzed for VOCs, SVOCs, and RCRA metals. The anal$ical results were compared to 
background criteria, NC DENR soil to groundwater screening &iteria, and USEPA Region IX 
Residential PRGs. Based on evaluation of the analytical results, ben&a)pyrene and mercury exceeded 
the regulatory driven criteria and established background/secondary criteria. Therefore, additional 
investigation at SWMU 294 was recommendeld in the form of a Phase II CSI. 

While writing the Project Plans for the Phase II CSI, it was determined that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Phase II CSI would be compared to 
the USEPA Region IX industrial PRGs in lieu of the residential PRGs. In addition, it was determined 
that the COPCs identified in Phase I data should be re-evaluated against the industrial PRGs. 

4.17.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 22 and 24 and April 5, !2002 in general accordance with 
the Final Project Plans (Baker, 2002). The purpose of the invespgation was to further evaluate 
potential impacts to soil at the SWMU and determine if groundwateq has been impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Figure 1 and were selected based on 
results from the Phase I CSI. Detailed procedures used to colle# and analyze the samples are 
described in Section 3.0. I 

The field investigation included the following: 

0 Surface and subsurface soil sampling at six temporary well 
0 Surface soil sampling at three locations along the drainage l 
. Groundwater sampling at six temporary wells 

Table 1 provides a summary of the temporary well construction det; 
measurements. Asummary ofthe groundwater sampling field paran 

‘i 

t e 
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The water table was measured in the six wells at a depth of approx mateiy 9.7 to 11 .O feet below the 
ground surface. 1 Groundwater elevations in the well were 19.0 feet. IThe groundwater flow direction at 
the SWhJXJ could not be determined because the groundwater eldvations in the six wells were the 
same. 

4.17.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChep Laboratories and analyzed for 
SVOCs and RCRA metals. A summary of the laboratory analytical /results is included in Appendix G. 

For the purpose of this investigation, the analytical results for the ~OPCS identified in Phase I were 
combined with the analytical results collected during Phase II. Th& analytical results and statistical 
summaries for positive detections fi-om the two phases are presenteb on Tables 2 though 5 and were 
compared to the following screening criteria: I 

. AOC background criteria 

. Base background criteria 

. Default and site-specific NC DENR soil to groundwater c+teria 

. USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceeded t@ regulatory driven criteria and 
established background/secondary criteria. I 

Fifteen SVOCs (mostly PAHs) were detected in the surface soil sample set. Benzo(a)pyrene was 
detected at a concentration exceeding the NC DENR soil to grohndwater screening criteria and 
USEPA Region IX industrial PRG in sample SWMU294-SSO2-04, which was collected -Srom the 
drainage ditch adjacent to the SWMU. Bis-2-ethylhexylphthalate w+ detected at concentration above 
the NC DENR soil to groundwater screening criteria in sample SW&KJ294-TWO6-00. None of the 
other SVOCs detected in the surface soil samples exceeded the adplicable screening criteria. No 
SVOCs were detected in the subsurface soil sample. ~ 

All eight RCRA metals were detected in the surf&e soil sample set. Most of the metals exceeded the 
Base and/or AOC background screening criteria. Mercury exkeeded the NC DENR soil to 
groundwater screening criteria in one sample, SWMU294-ISO2-00. @IIX of the other metals detected 
in the surface soil samples exceeded the NC DENR soil to groundwater criteria or the USEPA Region 
IX industrial PRGs. 

Five metals were detected in the subsurface soil sample set, as folloks: arsenic, barium, chromium, 
lead and selenium. Arsenic was the only metal that exceeded the AOC and Base background criteria. 
There were not any exceedances of the USEPA Region IX indu&rial PRGs NC DENR soil to 
groundwater screening criteria. ] 

Groundwater 

The analytical results and statistical summary for positive detentions he presented on Tables 6 and 7 
and were compared to the following screening criteria: 

. Base background criteria 

. North Carolina 2L standards 
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One SVOC (4-methylphenol) was detected in the groundwater 
-i 

le from well SWMU294-TWOZ 
The concentration was below the 21, standard. No other SVOCs th , were detected in the groundwater 
samples. It should be noted that 4-Methylphenol was not detected in any of the soil samples, 

Three metals were detected in groundwater samples from one or more of the wells, as follows: barium, 
chromium, and lead. None of the concentrations exceeded the established screening criteria. These 
three metals were also detected in the soil samples. I 

I 
4.17.4 Conclusions 

Several SVOCs and metals were detected in soil and/or groundwatdr at concentrations exceeding the 
applicable screening criteria. Compounds that exceeded both the AOC and Base background 
screening criteria and NC DENR soil to groundwater screening criteria and/or USEPA Region IX 
industrial PRGs in soil were as follows: I 

0 SVOCs - benzo(a)pyrene and bis(2-ethylhexyl)phthalate ( 
l Metals - mercury 

There were no SVOCs or metals that exceeded the Base background screening criteria or the 2L 
standards in groundwater. 

The constituents were detected in surface soil samples collected jduring the investigation of this 
SWMU. These samples were collected along a drainage ditch which could have multiple sources 
including roadway and parking lot run-off or an upgradient source. The constituents detected in these 
samples could be indicative of several sources including those previously mentioned in this paragraph 
Therefore, no further action is warranted at SWMU 294. ! 
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--- __ _ 
q0. I Well r 

SWMU294-TWO1 3/22/02 

SWMU294-TWO2 3124102 

S WMU294-TWO3 3/24/02 BAKER 1 30.04 1 30.2 I 18 I 18 6 4.5 8 11 19.0 
SWMU294-TWO4 

I I I I 
3/22lO2 1 1 

I 
BAKER 29.56 29.7 18 18 6 A.5 !? 1nfc 1Qfi 

SWMU294-TWO5 3/22/02 BAKER 

SWMU294-TWO6 3/22/02 BAKER 

.~_ ,’ 

TABLE 1 
. . 1 ,’ 

SUMMARY OF PHASE II CONFIRMATORY SAMPLING 
TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CONFIRMATORY SAMPLING INVESTIGATION 
MCB, CAMP LEJEUXE, NORTII CAROLINA 

CTO-0143 

Top of PVC 
Consultant Casing Screen Depth to 
Supervising Elevation Ground Surface Boring Depth to Depth to Interval Grounclwater Groundwater 

Date Well (feet, above Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite Depth (feet, (feet, below top Elevation (feet, 
Installed Installation msl) above msl) bgs) (feet, bgs) (feet, bgs) (feet, bgs) bgs) of casing) W 

BAKER 28.90 29.1 18 18 6 4.5 8 9.95 19.0 
BAKXR 29.87 30.1 18 18 6 4.5 8 10.9 19.0 

I I ..I 

I 1 
I 

I 
I A-.., I _.?.” 

28.77 29.2 18 I 18 I 6 I AT I P I OR I 1QfI I 

I 28.62 1 28.8 I 18 I 18 I 6 I 4.5 I 8 I 9.65 19.0 

msl = Mean Sea Level N/A = Not Applicable 
bgs = Below Ground Surface PVC = Polyvinyl chloride 

TempWelkxls 
S WMU294 
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TABLE 2 

DETECITON SUMMARY 
SURFACE SOIL - SWMU 294 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base 

Background Groundwater Values 

SWMU294-IS01-00 

u-2 

SEMIVOLATILES (@kg) 
Anthracene 

Benzo(ri)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Carbazole 
Chrysene 

Dibenz(a,h)anthracene 
Di-n-octyl phthalate 

Fluoranthene 
Indeno( 1,2,3-cd)pyrene 

Fhenambrene 
Pyrene 

METALS (mg/kg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
-- ~- ---- -----Mercury- 

Selenium 
Silver 

NE NE 995000 
NE NE 358 
NE NE 142 (1) 
NE NE 1800(2) 
NE NE 6720000 
NE NE tSOOO(2) 
NE NE 10400 (1) 
NE NE NE 
NE NE 39800 
NE NE 168 
NE NE 10000000 
NE NE 276000 
NE NE 3260 
NE NE 59600 
NE NE 286000 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed - Exceeds USEPA Region IX PRGs 

(1) - Detected concentrations exceed NC DENR generic 

100000000 
2900 

290 
2900 

NE 
29000 

180000 
120000 
290000 

290 
10000000 

2900 
NE 

54000000 

2.7 
100000 

810 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND 250 .I ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND 46 J 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

ND ND 
ND : 
ND ND 

SWMU294-IS03-00 

09-12-1993 

v-2 

ND 
ND 
ND 
5.4 

10000 ND ND ND ND 

soil-to-water criteria. Therefore, site-specific critieria were 

calculated using a 2L or interim 2L standard and TOC of 1559 mgikg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 1559mgkg. 

J - Analyte detected. Report value is estimated. 

ND - Analyze not detected. 

NE - Not established 

1 O/4/02 
SWMU294~SOlL.xls 
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SWMU294-IS04-00 

09-12-1997 

O'- 2 
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TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 294 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil to-1 SWMU~;9;;P:;~ 

Background Groundwater Values 

SWMU~;IK~f9~ 

SEMIVOLATILES (@kg) 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Carbazole 
Chrysene 

Dibenz(a,h)anthracene 
Di-n-octyl phthalate 

Pluoranthene 
Indeno(l,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

METALS (mg/kg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 

NE NE 995000 100000000 ND 
NE NE 358 2900 ND 
NE NE 142 (1) 290 ND 
NE NE 1800 (2) 2900 ND 
NE NE 6720000 NE ND 
NE NE 18000 (2) 29000 ND 
NE NE 10400 (1) 180000 ND 
NE NE NE 120000 ND 
NE NE 39800 290000 ND 
NE NE 168 290 ND 
NE NE 10000000 10000000 ND 
NE NE 276000 30000000 ND 
NE NE 3260 2900 ND 
NE NE 59600 NE ND 
NE NE 286000 54000000 ND 

0.54 1.3 
12 23 

0.06 0.04 
6.4 12 
20 26 

0.04-~-~~~~---~0;*3-- 

0.42 2.9 
0.04 0.07 

5.24 
848 
2.7 
27 

270 
-~0;01-5 - 

12 
0.22 

2.7 ND 

0’ - 2 

ND 
72 J 
71 J 
93 J 
51 J 
68 J 

120 J 
ND 
94 J 

ND 
ND 
180 J 
49 J 
68 J 

140 J 

ND 0.43 J 0.27 J 

SWMU294-SSOl-00 SWMU294-SS02-00 

03-22-2002 03-22-2002 

o’- 1’ o’- 1’ 

ND 31 J 
83 J 330 J 
93 51 3801 

140 .I 590 
59 J 210 J 

120 J 480 
ND ND 
ND 65 J 
140 J 500 
ND 80 J 
ND ND 
180 J 870 
110 J 390 
59 J 210 J 

180 J 830 

&$&$u&&~ Exceeds AOC background concenuations I 1 ;_ ‘,>,,~$711 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PROS 

(1) - Detected concentrations exceed NC DBNR generic 

soil-to-water criteria. Therefore, site-specific critieria were 

calculated using a 2L or interim 2L standard and TOC of 1559 mgikg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 1559mg/kg. 

J - Anaiyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

100000 
810 
450 
750 LA----- ~.~~ 

- 6m- 
10000 ND ND 
10000 ND ND 

1014102 
SWMIJ294-SOIL.xIs 

. _ - 
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TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 294 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base 

..I ,*y .“. 

NC DENR Soil to-] SWMU294:;:;t--i 

Background Groundwater Values 

SWMU29~~$~;;~~ 

0’. 1’ o’- 1’ 

SEMIVOLATILES (@kg) 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyi) phthalate 

Carbazole 
Chrysene 

Dibenz(a,h)anthracene 
Di-n-octyl phthalate 

Fluoranthene 
In$eno( 1,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

METALS (mgikg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
-----------Mercury-~~~~ 

Selenium 
Silver 

NE NE 995000 
NE NE 358 
NE NE 142 (1) 
NE NE 1800 (2) 
NE NE 6720000 
NE NE 18000 (2) 
NE NE 10400 (1) 
NE NE NE 
NE NE 39800 
NE NE 168 
NE NE 10000000 
NE NE 276000 
NE NE 3260 
NE NE 59600 
NE NE 286000 

0.54 
12 

0.06 
6.4 

-oy;;F----m~.- 

0.42 
0.04 

1.3 
23 

0.04 
12 
2G 

0: M 
2.9 

0.07 

100000000 ND ND ND ND 
2900 99 J ND ND ND 

290 130 J ND ND ND 
2900 180 J ND ND ND 

NE 74 J ND ND ND 
29000 160 J ND ND ND 

180000 610 ND 140 J ND 
120000 ND ND ND ND 
290000 150 J ND ND ND 

290 37 J ND ND ND 
10000000 ND ND ND ND 
30000000 340 J ND ND ND 

2900 140 J ND ND ND 
NE 92 J ND ND ND 

54000000 240 J ND ND ND 

Bold - Exceeds base background concentrations 

I 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PROS 

(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 

calculated using a 2L or interim 2L standard and TOC of 1559 mglkg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 1559mgntg. 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

10000 ND 

ND 
9.7 
ND 
2.2 

35 
0.02J 
ND 
ND 

SWMU294-TW02-00 SWMU294-m03-00 

03-24-2002 03-24-2002 

O’- 1’ o’- 1’ 

ND 
10 J 

ND 
3.7 J 
4.6 .I 

ND 
7.6 J 
ND 

45 

ND ND 

1 O/4/02 
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TABLE2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 294 

SWMU CONFIRMATORY SAM?LING (CT’O-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil to[z] 

Background Groundwater Values 

SWMU29;;;;;;; 

SEMIVOLATILES(ug/kg) 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)peryIene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Carbazole 
Chfysene 

Dihenz(a,h)anthracene 
Di-n-octyl phthalate 

Fluoranthene 
Indeno(l,2,3-cd)pyrene 

Fhenanthrene 
Pyrene 

METALS(mg/kg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
____~ ~- _ ---.Mercur-y- 

Selenium 
Silver 

NE NE 995000 
NE NE 358 
NE NE 142 (1) 
NE NE lSOO(2) 
NE NE 6720000 
NE NE 18000 (2) 
NE NE 10400(l) 
NE NE NE 
NE NE 39800 
NE NE 168 
NE NE 10000000 
NE NE 276000 
NE NE 3260 
NE NE 59600 
NE NE 286000 

1.3 5.24 
23 848 

0.04 2.7 
12 27 
26 270 

5;13--- -~ 0;015 
2.9 12 

0.07 0.22 

:? ~:~&&$%% Exceeds AGC background concentrations <J&>&;“,$ -:; & i 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed - Exceeds USBPA Region IX PROS 

(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 

calculated using a 2L or interim 2L standard and TOC of 1559 mg/kg. 

(2) - Site-specific criteria calculated with interim 2L and TGC of 1559mgikg. 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

I00000000 
2900 

290 
2900 

NE 
29000 

180000 
120000 
290000 

290 
10000000 

2900 
NE 

54000000 

ND ND ND 
ND ND ND 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND 11ooo 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND 38 
ND ND ND 

ND ND ND 
ND ND ND 
ND ND ND 

SWMU294-TWOS-00 SWMU294-TWO6-00 

03-22-2002 03-22-2002 

o’- 1’ O'- 1' 

2.7 0.5 J ND 

lo/4102 
SWMU294.SOIL.xls 

10000 ND 
10000 ND ND ND 

J 

J 

J 
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SEMIVOLATILES (q/kg) 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Eenzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 

Dibenz(a,h)anthracene 
Di-n-octyl phthalate 

Fluoranthene 
lndeno(l,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

METALS (mgkg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 

-- ~~~-_-~-Mercury- 
Selenium 

Silver 

AOC 
Background 

Base 
Background 

NE NE 
NE WE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

0.54 1.3 5.24 2.7 5115 
12 23 848 100000 11115 

0.06 0.04 2.7 810 7115 
6.4 12 27 450 15/15 
20 26 270 750 15115 

~~ -0.04 .-~~~ ~ ~~-- &13- -~~ --O;&5m.m~ --.+lo----~m ~~ ---mmjs,mp-- 

0.42 2.9 12 10000 4/15 
0.04 0.07 0.22 10000 l/15 

TABLE 3 

” STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 294 

SwiviU COi’JFJRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR 
Soil to Groundwater 

Values 

995000 100000000 I/15 
358 2900 4115 

142 (1) 290 4115 
1800 (2) 2900 405 
6720000 NE 4115 
18000 (2) 29000 4115 
10400 (1) 180000 5115 

NE 120000 1115 
39800 290000 4115 

168 290 2115 
10000000 10000000 1115 
276000 30000000 J/l5 

3260 2900 405 
59600 NE 4115 
286000 54000000 3115 

USEPA Region IX No. of Positive 
PRGs Detects 

Industrial Soil No. of Samples 

Range 
of Positive 
Detections 

31 .I 
72J-3303 
71 J - 380 
93 J - 590 

51 J-2105 
68 J - 480 J 

1203- 11000 
65 J 

945-500 
375-805 

38 J 
46 J - 870 
49 J - 390 

685-2105 
140 J - 830 

0.27 J - 0.97 J 
7.6 J - 26.5 
0.03 J- 1.4 
2.2 - 11.4 
35-123 

--0;02 I : O;l-6 
0.32 J - 0.8 

0.17 J 

Positive Detects 
Above AOC 
Background 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Positive Detects Positive Detects Positive Detects 
Above Base Above NC DENR USEPA Region IX 
Background Soil to Groundwater Industrial Soil 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 1559 mg/kg. 
(2) - Site-specific criteria calculated with interim 2L and TOC of 1559mgIkg. 

AOC comparison - AOC 6 Surface Soil 
Base comparison - Loam-Silt Surface Soil 

1 O/4/02 
SWMU294~SOIL.xls Page 1 of 1 



TABLE’4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 294 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base USEPA Region 1X NC DENR Soil toI- SWMU294-IS01-03 SWMU294-IS02-03 
Background Groundwater Values PROS Industrial Soil 09-12-1997 09-12-1997 

6’ - 8’ 6+-S’ 

METALS (mgnCg) 

Arsenic 1.6 1.6 5.24 2.7 ND ND 
Barium 10 22 848 100000 ND ND 

Chromium 11 16 27 450 4.4 4.3 
Lead 6.9 8.2 270 750 2.6 2.4 

Selenium 0.64 0.69 12 10000 ND ND 

SWMU294-lS03-03 
09-12-1997 

6’ - 8’ 

ND 
ND 

5 
3.2 
ND 

SWMU294-IS04-03 
09-12-1997 

6’ - 8’ 

ND 
ND 
4.1 
2.3 
ND 

No SVOCs were detected in the samples 
~~~~,~~~~~ Exceeds AOC background concentrations ,&&+&,~ **>:s? 

Bold - Exceeds base background concentrations 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

ISoxedlExceeds USEPA Region 1X PROS 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

1 O/4/02 

SWMU294~SOIL.xls 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 294 

SwiviU CGNFiRMATGRY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base USEPA Region 1X NC DENR Soil to-1 SWMU294-IS05-03 SWMU294-ISO6-03 
Background Groundwater Values PRGs Indusmal Sat 09-12-1997 09-12-1997 

6'- 8' 6' - 8' 

METALS (mg/lcg) 

Arsenic 1.6 1.6 5.24 2.7 ND ND 
Barium 10 22 848 100000 ND ND 

Chromium 11 16 27 450 5.7 5.8 
Lead 6.9 8.2 270 750 4.1 3.4 

Selenium 0.64 0.69 12 10000 ND ND 

No SVOCs were detected in the samples 
.! Exceeds AOC background concentrations 

Bold - Exceeds base background concentrations 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region 1X PRGs 
J - Analyte detected. Report value is estimated. 

ND i Analyte not detected. 
NE - Not established 

1 O/4/02 

SWMU294-SOIL.xls 

SWMU294-TWOl-04 SWMU294-TW02-04 
03-22-2002 03-24-2002 

7'-9 7'-9 

ND ND 
2.2 ND 
1.5 2.8 
1.4 J 2.1 

ND ND 

Page 2 of 3 



TABLE 4 

,,’ \_.,. 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 294 

SWMU CONRRMATGRY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SWMU294-TWO4-04 SWMU294-TW05-04 S WMU294-TW06-04 
03-22-2002 03-22-2002 03-22-2002 

7’ - 9 7’-9 7’ - 9’ 

METALS (mglkg) 
Arsenic 1.6 1.6 5.24 2.7 
Barium 10 22 848 100000 

ND B$ 
5.1 J 3.1 4.2 

Chromium 11 16 27 450 6 I 3.2 0.99 4.1 
Lead 6.9 8.2 270 750 3.5 J 2 J 1.3 J 2.2 J 

Selenium 0.64 0.69 12 10000 0.32 J ND ND ND 

No SVOCs were detected in the samples 
%? Exceeds AOC background concentrations 

Bold - Exceeds base background concentrations 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed -[Exceeds USEPA Region IX PRGs 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

1014102 

SWMU294-SOIL.xls 
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TABLE 5 

AOC Base 
Background Background 

METALS &g/kg) 

Arsenic 1.6 1.6 
Barium 10 22 

Chromium 11 16 
Lead 6.9 8.2 

Selenium 0.64 0.69 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 

Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

STATlSTlCAL SUMMARY 
SUBSURFACE SOIL - SWMU 294 

SWMU CONFPRMATORY SAMPLlNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

5.24 
848 
27 

270 
12 

No SVOCs were detected in the samples 
J - Analyte detected. Report value is estimated. 

NA - Not applicable 
NE - Not established 

AOC comparison - AOC 6 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

2.7 
100000 

0 
0 

450 12112 0.99 - 6 J 0 0 0 0 

750 1202 1.3J-4.1 0 0 0 0 

10000 1112 0.32 J 0 0 0 0 

1014/02 
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DETECl’ION SUMMARY 
GROUNDWATER - SWMU 294 

SWMU CONFIRMATORY SAMPLING (CTO-0143j 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU294-TWO1 S WMU294-TWO2 SWMU294-TWO3 SWMU294-TWO4 SWMU294-TWO5 SWMU294-TWO6 
Standards (1) 04-05-2002 04-05-2002 04-05-2002 04-05-2002 04-05-2002 04-05-2002 

SEMIVOLATILES (ug/L) 

4-Methylphenol NE 3.5 25 ND 2 J ND ND ND 
METALS (t&L) 

Barium 145 2000 15.7 J 44.2 J 24.8 J 66.4 J 20.9 J 25.8 J 
Chromium 5.8 50 3.5 J 0.96 J 0.88 J 1.9 J 1.4 J 0.88 J 

Lead 3.6 15 25 2.3 J ND ND ND ND 

&%@@@ Exceeds background concentrations ~~wz&.~. < ,-<+ 
Bold - Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not estimated 
(1) - If NC 2L Standard not available, Interim Standard was used. 

913102 

SWMU294-WATER.xls 
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TABLE 7 

Background NC 2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Concentrations Standards (1) Detects/No. of Samples Detections Background 2L Standard 

SEMIVOLATILES (q/L) 
4-Methylphenol 

METALS (q/L) 
Barium 

cbrominm 
Lead 

NE 

145 
5.8 
3.6 

STATISTICAL SUMMARY 
GROUNDWATBR - SWMU 294 

SWMU CONPIRMATORY SAMPLINCi (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

3.5 216 23 NA 0 

2000 616 15.7 J - 66.4 J 0 0 

50 616 0.88 J - 3.5 J 0 0 

15 216 2 J - 2.3 J 0 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(I) - If NC 2L Standard not available, Interim Standard was used. 

913102 
SWMU294,WATER.xls Page 1 of 1 
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4.18 SWMU 295 - 1601 Aboveground Storage Tank 

The following sections present the SWMU description and his 
conducted during the Phase II CSI, investigation findings, and car 

4.18.1 SW&W Description and History 

SWMXJ 295 is a former AST located in the Hadnot Point Industrial 
intersections of Fir Street and Gibb Road and Fir Street and East Rc 
the SWMU is known to be contaminated with trichloroethene from 
SWMU investigation plan is presented as Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose of 1 
if operation of the AST has impacted surface and subsurface soils i 
samples were collected from three soil borings that were advanced a 
(see Figure 1). The samples were submitted to Quanterm Labo 
SVOCs, and RCRA metals. The analytical results were compared 1 
soil to groundwater screening criteria, and USEPA Region Ix resid 
of the results, a few SVOCs and arsenic exceeded the regulator 
background/secondary criteria. Therefore, additional investigation 
in the form of a Phase II CSI. 

While writing the Project Plans for the Phase II CSI, it was determti 
an industrial setting. Therefore, the soil data collected during the P 
the USEPA Region IX industrial PRGs in lieu of the residential PR 
that the COPCs identified in Phase I should be re-evaluated again: 

4.18.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 22 and 24,2002 and Al 
with the Final Project Plans (Baker, 2002). The purpose of the in\ 
potential impacts to soil at the SWMU and determine if groundwate 
release(s) from the SWMU. The sample locations are shown on Fil 
results from the Phase I CSI. Detailed procedures used to co11 
described in Section 3.0. 

The field investigation included the following: 

l Surface and subsurface soil sampling at two soil borings 2 
0 Groundwater sampling at three temporary wells and one e 

Table 1 provides a summary of the temporary well construction dc 
measurements. A summary of the groundwater rzunpling field para 

The water table was measured in the wells at depths ranging eon 
below the ground surface. Groundwater elevations in the wells ra 
15.9 feet above mean MSL. An interpretive groundwater contour 
shows that groundwater in the vicinity of the SWMU appears to fi 
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;f?ry, the investigation activities 
i&lusions. 

&ea along Fir Street, between the 
Groundwater in the vicinity of 

Ip Site 78 South (Baker, II 994). A 

+und the perimeter of the SWMU 
qtories and analyzed for VOCs, 
id background criteria, NC DENR 
lebtial PRGs. Based on evaluation 
y: driven criteria and established 
at SWMX 295 was recommended 

n$d that the SWMU was located in 
hbe II CSI would be compared to 
.@. In addition, it was determined 
sti the industrial PRGs. 

$5,2002 in general accordance 
rektigation was to further evaluate 
x has been impacted as a result of a 
tire 1 and were selected based on 
Debt and analyze the samples are 

tip three temporary well borings 
:x&ing well 

:@ils and static groundwater level 
qeters is included in Appendix D. 

Il.9 to 13.2 feet 
ed from approximately 13.5 to 

is provided as Figure 1 and 



---.\ 4.18.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChc n Laboratories and analyzed for 
SVOCs and RCRA metals. A summary of the analytical results i: included in Appendix G. 

For the purpose of this investigation, the analytical results for the 
combined with the analytical results collected during Phase II. Tl 
summaries for positive detections horn the two phases are present< 
compared to the following screening criteria: 

l AOC background criteria 
l Base background criteria 
0 Default and site-specific NC DENR soil to groundwater ( 
l USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceeded 
established background/secondary criteria. 

Fourteen SVOCs were detected in the soil sample set. All SVOC 
screening criteria. 

Seven metals were detected in the sample set, as follows: arsenic, 1: rium cadmium, chromium, lead 
mercury, and selenium. Cadmium, lead and selenium exceeded t e AOC and/or Base background 

:OPCs identified in Phase I were 
: analytical results and statistical 
1 on Tables 2 through 5 and were 

iteria 

he regulatory driven criteria and 

etections were below established 

criteria; however, the concentrations were below the NC DENR isoil to groundwater criteria and 
USEPA Region IX industrial PRGs. Mercury exceeded the NC DEF soil to groundwater screening 
criteria in a few surface soil samples; however, :the concentrations were below the background criteria. 
Arsenic exceeded the AOC and Base background criteria and USEPA Region IX industrial PRG in 
two subsurface soil samples. 
established screening criteria. 

None of the other metals detected in the samples exceeded the 
1 

Groundwater I 

The analytical results and statistical summary for positive detections are presented on Tables 6 and 7 
and were compared to the following screening criteria: , 

0 Base background criteria 
0 North Carolina 2L standards 

There were no detections of SVOCs in the groundwater samples. ~ 

Four metals were detected in groundwater samples from one or more of the wells, as follows: barium, 
chromium, lead, and selenium. Selenium exceeded the Base backgound screening criteria in one 
sample; however, the concentration was below the 2L standard. None of the other metals detected in 
the samples exceeded the established screening criteria. Although several SVOCs and arsenic were 
detected in soils at this SWMU, these compounds were not detect 4 in the groundwater. 
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4.18.4 Conclusions I 

Several SVOCs and metals were detected in soil at concentration4 exceeding applicable screening 
criteria. Arsenic was the only compound that exceeded both the A0 I 

f: 
and Base background screening 

criteria and USEPA Region IX industrial PRG in soil. I 

No SVOCs were detected in the groundwater. None of the metbls detected in the groundwater 
exceeded the Base background screening criteria and the 2L standards. 

Based on evaluation of the results, no further action is warranted at SWMU 295 because arsenic was 
detected at concentrations below NC DENR soil to groundwater criteria and concentrations were 
slightly above background. Arsenic detections were not detected ingroundwater and is not indicative 
of SWMU failure or release. Furthermore, Building 160 1 (Site 78 South) is being addressed under the 
IR Program. / 
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TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJE-UNE, NORTH CAROLINA 
CTO-0143 

h. 

. . mi 

well No. 

Consultant Casing 
Supervising Elevation 

Date Well (feet, above 
Installed Installation msl) 

I 

SWMU295-TWO1 3122102 BAKER 26.68 

SWMU295-TWO2 3/24/O;! BAKER 25.35 

SWMU295-TWO3 3122102 BAKER 25.91 

78GW09-1 1987 BAKER 28.13 

Groand Surface Boring 
Elevation (feet, Depth (feet, Well Depth 

Screen Depth to 
Depth to Depth to Interval Groundwater Groundwater 

Sand Pack Bentonite Depth (feet, (feet, below top Elevation (feet, 
above msl) - W) 

26.8 16 

25.5 17 

26.0 16 

NA 27 

(feet, bgs) (feet, bgs) (feet, bgs) bm) of casing) bgs) 
16 4 2 5.9 13.16 13.5 

17 5 3 7 11.89 13.5 

16 4 2 6 12.42 13.5 

25 3 2 5 12.2 15.9 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWekxls 
swMU295 
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TABLE 2 

DETECTiON SUMMARY 
SURFACE SOIL - SWMU 295 

SWMU CONFIRMATORY S.AMPL!NG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SEMIVOLATILES (q/kg) 

bis(2-Ethylhexyl) phthalate 

Butyl benzyl phthalate 

Fluoranthene 

METALS (mglkg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

NE 

NE 

NE 

1.8 0.67 5.24 2.7 ND 
39 17 848 100000 ND 

0.08 0.05 2.7 810 ND 
16 15 21 450 3.3 
69 21 270 750 7.9 

0.07 0.1 0.015 610 ND 
1 *o 0.46 12 10000 ND 

NE 6670 180000 

NE 27800 100000000 

NE 276000 30000000 

110 J 

64 J 

45 J 

82 J 

ND 

ND 

ND 
ND 
ND 
9.3 

23.2 
ND 
ND 

Exceeds AOC background concentrations 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

SWMU295-ISO3-00 

09-12-1997 

0’ - 2’ 

57 J 

ND 

ND 

ND 
ND 
ND 
4.9 
3.1 
ND 
ND 

SWMU295-SBOl-00 

03-22-2002 

o’- 1’ 

ND 

ND 

ND 

ND 
7.9 J 
ND 
4.2 

11.5 
ND 
ND 

1 O/4/02 
SWMU295SOIL.xls Page 1 of 2 
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TABLE 2 

j  

I. 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 295 

SWMU CONFIRMATORY SAMTLING (CTG-Oi43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base USEPA Region IX NC DENR Soil to-1 SWMU295SB02-00 03-22-2002 SWMU29~5vV~~;~~ 

Background Groundwater Values PRGs Industrial Soil 

0’. 1’ o’- 1’ 

SEMIVOLATILES (uglkg) 

bis(2-Ethylhexyl) phthalate 

Butyl benzyl phthalate 

Fluoranthene 

METALS (mg/kg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

lOl4102 
SWMU295_SOIL.xls 

NE NE 6670 

NE NE 27800 

NE NE 276000 

1.8 0.67 5.24 2.7 ND 
39 17 848 100000 10 J 

0.08 0.05 2.7 810 ND 
16 15 27 450 1.8 
69 21 270 750 2.6 

0.07 0.1 0.015 610 ND 
1.0 0.46 12 10000 ND 

180000 

3!?,, ‘;q u~~~.py $W” 
h&&g&:.:~ ,* .4$:~&$ -+‘%Shade& Exceeds AOC background concentrations 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
8.1 

ND 
3.7 

3 J 
Q$@J 
ND 

SWMU295-TW02-00 

03-24-2002 

u- 1’ 

41 J 

ND 

ND 

ND 
8.8 J 

SWMU295-TW03-00 

03-22-2002 

o’- 1’ 

ND 

ND 

ND 

0.62 J 
8 

3.5 J 8.4 J 

o.o4_J ND 
0.29 J ND 

Page 2 of 2 



SXMIVOLATILES (@kg) 

bis(2-Ethylhexyl) phthalate 
Butyl benzyl phthalate 

Fluoranthene 
METALS (mgikg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercurv 

AGC 
Background 

NE NE 6670 180000 418 47J- IlOJ NA NA 0 0 
NE NE 27800 100000000 l/8 645 NA NA 0 0 
NE NE 276000 30000000 l/8 45 J NA NA 0 0 

1.8 0.67 5.24 2.7 
39 17 848 100000 

0.08 0.05 2.7 810 
16 15 27 450 
69 21 270 750 

0.07 0.1 0.015 610 
1.0 0.46 12 10000 

TABLE 3 

STATISTICAL SUMMARY 
SURFACE SOlL - SWMU 295 

SWMU CONRRMATORY SAMPLiNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base 
Background 

NC DENR USEPA Region IX 
Soil to Groundwater PRGs 

Values Industrial Soil 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

AOC comparison - AOC 5 Surface Soil 
Base comparison - Fine Sand Surface Soil 

1 O/4/02 
SWMU295-SOlL.xls 

No. of Positive Range 
Detects of Positive 

No. of Samples Detections 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater IndustrialSoil 

118 0.62 J 0 0 0 0 
518 7.9 J - 10 J 0 0 0 0 
l/8 0.27 J 0 0 
S/8 1.8 - 9.3 0 0 0 
818 0 
218 0 
l/8 0 
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TABLE 4 

I 
1 
I’ 

,. 

,, 

$ 

i: 

SEMIVOLATILES @g/kg) - - 
2-Methylnaphthalene 

Acenaphthylene 
Anthracene 

bis(2-Ethylhexyl) phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 

Fluorene 
Isophorone 

N-Nitrosodiphenylamhre 
Naphthalene 

Phenanthrene 
Pyrene 

METALS (mg/kg) 
Arsenic 
Barium 

Chromium 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

1.9 
2B 
12 

DBTBCTION SUMMARY 
SUBSURFACE SOIL - SWMU 295 

SWMU CONFiRMATOlW SAMPLING (CTO-0143j 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil to-1 SWMU29dj-SB!Q-2-: 
Background Groundwater Values 

SWMU29:35!;;: 

7’-9 7’ - 9’ 

1.6 
22 
16 

Lead 86 8.2 
Selenium 0.43 0.69 

2580 (3) 41000000 (1) ND 
11400 NE ND 

995000 100000000 ND 
6670 180000 ND 

248000 88000000 ND 
10000000 10000000 ND 

44300 33000000 ND 
182 2600000 ND 
NE 500000 ND 

1070 (2) 190000 ND 
59600 NE ND 

286000 54000000 ND 

5.24 2.? 
848 100000 

27 450 
270 750 

12 10000 

~qq#utdc&$ Exceeds AOC background concentrations 1L:“.ax 2. .*.1 ii~~&, 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwatet comparison criteria 

I Boxed Exceeds USEPA Region 1X PROS 
(1) - Region III PRG Industrial Soil 
(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critleria were 
calculated using a 2L or interim 2L standard and TOC of 1966 mgikg. 

(3) - Site-specific criteria calculated with lnterim 2L and TOC of 1966mg/kg. 
J - Analyte detected. Report value is estimated. 

ND - Anrlyte not detected. 
NE - Not established 

ND 
ND 
ND 
890 
ND 
44 J 

ND 
ND 
ND 
ND 
ND 
ND 

SWMU295-TWO2-05 SWMU295-TW03-04 

03-24-2002 03-22-2002 

Y- 11’ 7-9 

ND 
ND 
ND 
48 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
52 J 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
9.4 

‘\ 6 
4.1 J 
ND 

Page 2 of 2 
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SEMIVOLATILES (ugkg) 
2-Methylnaphthalene 

Acenaphthylene 
Anthracene 

bis(2-Ethylhexyl) phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 

Fluorene 
lsophorone 

N-Nitrosodiphenylamine 
Naphthalene 

Phenanthrene 
Pyrene 

METALS (mglkg) 
Arsenic 
Barium 

Chromium 
Lead 

Selenium 

AGC Base 
Background Background 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

1.9 
26 
12 
8.6 

0.43 

1.6 5.24 
22 848 
16 27 
8.2 270 

0.69 12 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 

Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 
Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

\,-i ,,‘I 
*-m,- 

TABLE5 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 295 

SWMU CONPIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

2580 (3) 
11400 

995000 
6670 

248000 
10000000 

44300 
182 
NE 

1070 (2) 
59600 

41000000 (1) l/8 2200 NA NA 
NE l/8 150 J NA NA 

100000000 l/8 59J NA NA 
180000 518 485-13003 NA NA 

88000000 l/8 86 J NA NA 
10000000 2i8 445.52J NA NA 
33000000 l/8 1403 NA NA 
2600000 118 6OJ NA NA 
500000 l/8 380 NA NA 
190000 l/8 940 NA NA 

NE 118 340 J NA NA 
54000000 118 93 J NA NA 

2.7 6!8 
100000 418 

450 818 
750 818 

10000 2/S 

2.6- 11 J 0 0 
3.1 - 6.3 0 0 

0.44 J - 0.67 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Region III PRO industrial Soil 
(2) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 1966 mg/kg. 
(3) - Site-specific criteria calculated with interim 2L and TOC of 1966mg!kg. 

AOC comparison - AOC 5 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

1 O/4/02 
SWMU295~SOIL.xls 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Page 1 of 1 
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TABLE 6 

‘* 

DETECTION SUMMARY 
GROUNDWATBR - SWMU 295 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNB, NORTH CAROLINA 

NC 2L SWMU295-78GWO9-1 SWMU295-TWO1 SWMU295-TWO2 SWMU295-TWO3 

Standards (1) 04-07-2002 04-05-2002 04-05-2002 04-05-2002 

METALS @g/L) 
Barium 145 2000 44.9 15.5 J 31.7 J 34.2 J 

Chromium l . 5.8 50 ND 1.2 J 4.6 J 0.89 J 

Lead 3.6 15 ND 1.8 J 2.9 .I ND 
Selenium 2.8 50 ND ND ND 

* ,Y>jJ? ;,. ::;w$,.i j .I. ,I,= i>;-,y,:y”$ .Jg J ,, ,J* ~,” pet 

Exceeds background concentrations 
Bold - Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 

(1) - If NC 2L Standard not available, Interim Standard was used. 

8130102 
SWMU295,WATBR.xls 
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STATISTICAL SUMMARY 
GROUNDWATBR - SWMU 295 

SWMU CONFIRMATORY SAMPLING (CT@0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Background NC 2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Concentrations Standards (1) Detects/No. of Samples Detections Background 2L Standard 

METALS (q/L) 

Barium 145 2000 414 15.5 J 44.9 - 0 0 
Chromium 5.8 50 3f4 0.89 4.6 J J - 0 0 

Lead 3.6 15 2t4 1.8 J 2.9 J - 0 0 
Selenium 2.8 50 114 0 

J - Analyte detected. Report value is estimated. 
(1) - If NC 2L Standard not available, Interim Standard was used. 

8f3OfO2 
SWMU295-WATER.xls Page 1 of 1 
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4.19 SWMU 299 - AS114 Aboveground Storage Tank MCAS L iuto Hobbv ShoQ 

The following sections present the SWMU description and history, ithe investigation activities 
conducted during the Phase I and II CSIs, investigation findings, and cbnclusions. 

4.19.1 SWMU Description and History 

SWMU 299 consists of an AST that stores used oil generated from a hobby Shop located at the 
MCAS. The SWMU is located west of Bancroft Road adjacent to Buildings AS-l.14 and AS-l 16. 
The steel AST was installed in 1992 and is still used. The ground surface surrounding the 
SWMU is covered with asphalt except for a small grassy area located to the north. Stormwater 
travels across the pavement to the narrow grassy area north of the SWMU. The SWMU 
investigation plan is presented as Figure 1. 

A Phase I CSI was conducted in September 1997. At the time of the investigation, significant 
staining was noted on the outside of the tank. The purpose of the investigation was to determine 
if operation of the AST has impacted surface and subsurface soils in the vicinity of the SWMU. 
Surface soil samples were collected from four soil borings advanced m the grassy area just north 
of the SWMU (see Figure 1). In addition, a single subsurface soil sample was collected from one 
of the soil borings at a depth of 2 to 4 feet below the ground surface. Groundwater was 
encountered at a depth of 2 feet below the ground surface in the remaining three borings, which 
precluded the collection of subsurface soil samples in these borings. The samples were submitted 
to Quanterra Laboratories and analyzed for VOCs:, SVOCs, and RCF@ metals. The analytical 
results were compared to background criteria, NC DENR soil to groundwater screening criteria 
and USEPA Region IX residential PRGs. Based on the evaluation of the results, several SVOCs 
and metals exceeded the regulatory driven criteria and established background/secondary criteria. 
Therefore, additional investigation at SWMU 299 was recommended In the form of a Phase II 
CSI. 

4.19.2 Confirmatory Investigatiqn Activities 

The Phase II CSI was conducted on March 19 and 14pril 2,2002 in general accordance with the 
Final Project Plans (Baker, 2002). Based on the fmdings of the 2002 Phase II CSI, additional soil 
sampling was conducted June 21,2003 to complete the Phase II CSL Three soil borings and four 
,temporary wells were completed in 2002. Seven additional soil boringb were advanced and soil 
samples were collected for SVOCs and metals in 2003. 

The purpose of the investigation was to further evaluate potential impacts to soil at the SWMU 
and determine if groundwater has been impacted as a. result of a release(s) from the SWMU. The 
sample locations are shown on Figure 1 and were selected based on results from the Phase I CSI. 
Detailed procedures used to collect and analyze the samples are describei in Section 3.0. 

The field investigation at SWMU 299 included the following: 

l Surface and subsurface soil sampling at four temporary well 
borings 

l Groundwater sampling at four temporary wells 

Table 1 provides a summary of the temporary well construction detail 
level measurements. A summary of the groundwater sampling field p 
Appendix D. 

borings and eleven soil 

and static groundwater 
rameters is included in 



I 

The water table was measured in the wells at depths ranging from approximately 0.9 to 2.2 feet 
below the ground surface. Groundwater elevations in the wells rang d from approximately 16.0 4 
to 16.6 feet above MSL. An interpretive groundwater contour map is provided as Figure 1 and 
shows that groundwater in the vicinity of the SWMU appears to flow northeast, 

I 

4.19.3 Investigation Findings 

The soil and groundwater samples collected in 2002 were submitted to CompuChem Laboratories 
and analyzed for SVOCs and RCRA metals. All soil samples collected in 2003 were submitted to 
Chemtech Laboratories and also analyzed for SVOCs and RCRA metals. A summary of 
laboratory analytical results is included in Appendix G. 

The analytJcal results for the ,COPCs identified in Phase I were combined with the analytical 
results collected during Phase II (March 2002) and Phase II additional sampling (June 2003). The 
analytical results and statistical s ummaries for positive detections from the Phase I and Phase II 
sampling events were compared to the following screening criteria an4 are presented in Tables 2 
through 5: 

a AOC background criteria 
l Base background criteria 
e Default and site specific NC DENR soil to groundwater criteria 
l USEPA Region IX Residential PRGs 

Figures 2 and 3 present the distribution of contaminants that exceed the regulatory driven criteria 
and established backgrountisecondary criteria. , 

Twenty-seven SVOCs (mostly PA@) were detected in the sample set. l$n general, the majority of 
SVOCs were detected in surface and subsurface soil samples from borings advanced in the grassy 
area adjacent to (north of) the SWMU (e.g., SWMU299-IS01 through SWMU299-ISO4, 
SWMU299-SBOl , and SWMU299-TWOl). 2-Methylnaphthalerre, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, diben;z(a,h)anthracene, indeno 
(1,2,3-cd)pyrene, and isophorone exceeded the NC .DENR soil to groundwater criteria and/or the 
USEPA Region IX residential PRGs in one or more of the surface sloil samples. In addition, 
benzo(a)pyrene and dibenz(a,h)anthracene exceeded the USEPA ‘Region IX residential PRGs in 

detected in the samples 
sampling effort,. SVOC 

one or more of the subsurface soil samples. None of the other SVOC 
exceeded the applicable screening criteria. Through the additional 
surface and subsurface soil contamination was delineated. 

All eight RCRA metals (arsenic, barium, cadmium, chromium, lead 
silver) were detected in the sample set. Most of these metals exceeded 
the surface and/or subsurface soil samples. Arsenic, chromium, lead a 
concentrations exceeding AOC and Base background criteria, NC Dl 
screening criteria and/or the USEPA Region IX Residential PRGs in o 
soil samples (Figure 2). Cadmium exceeded the NC DENR soil to grou 
in two soil samples. Lead, mercury, selenium, and silver each exe 
background criteria. Mercury and silver each exceeded AOC backgrou 
groundwater screening criteria in one sample (Figure 3). 

mercury, selenium and 
It: background criteria in 
(d silver were detected at 
NR soil to groundwater 
e or more of the surface 
dwater screening criteria 
eded AOC and/or Base 
Id and NC DENR soil to 



Groundwater 

The analytical results and statistical summary for -positive detect 
following screening criteria, and are presented in Tables 6 and 7: 

l Base background criteria 
l North Carolina 2L standards 
l USEPA Region IX Tap Water PRGs (as a secondary 

Figure 4 presents the distribution of contaminants that exceed the n 
established background/secondary criteria. 

ns ‘were compared to the 

bmparison) 

ulatory driven criteria and 

Five SVOCs and were detected in groundwater samples from one 1or more of the wells, as 
follows: 2,4dimethylphenol, bis(2-ethylhexyl)phthalate, di-n-butylphthalate, naphthalene, and 
phenanthrene. Naphthalene exceeded the North Carolina 2L standard in the sample from well 
SWMU299-TWO3 (Figure 4). None of the other SVOCs detected in the samples exceeded the 
applicable screening criteria. 

Four metals were detected in groundwater samples f?om one or more of the wells, as follows: 
arsenic, barium, chromium, and lead. Barium and chromium exceeded the background screening 
criteria. Arsenic was detected above the USEPA IRegion IX Tap Water PRG in three samples; 
however, concentrations were below the background screening criteria. ) 

All of the compounds (except for 2,4dimethylphenol) detected in groundwater were detected in 
soils at the SWMU. 

4.19.4 Conclusions 

Several SVOCs and metals were detected in soil at concentrations iexceeding the applicable 
screening criteria. Compounds that exceeded both the AOC and & 
criteria (metals only) as well as NC DENR soil to groundwater screeni 
Region IX residential PRGs in soil were as follows: 

#e background screening 
g criteria and/or USEPA 

0 svocs - benzo(a)pyrene, benzo(a)anthracene, benzo(b)f! 
benzo(k)fluoranthene, dibenz(a,h)anthracene, indeno( 1,2, 
methylnaphthalene 

loranthene, isophorone, 
-cd)pyrene, and 2- 

0 Metals - arsenic, cadmium, chromitun lead and silver 

Groundwater appears to have been impacted minimally. Naphthalc 
detected in groundwater that exceeded the applicable screening criteria. 

le was the only COPC 

Many of the COPCs appear to be related to the SWMU. The types of cc npounds detected are 
consistent with SWMU usage. Additionally, the distribution of these CC PCs appears to be in a 
pattern that is limited to the vicinity of the SWMU. The additional Phs : II sampling effort. 
bounded the extent of COPCs in surface and subsurface soil. Silver was detected in surface and 
subsurface soil samples in the additional Phase II sampling, however, tw I of the three locations 



where concentrations exceeded comparison criteria were in samples l&ated relatively far from 
the SWMU and appeared to be randomly distributed. I 

Based on evaluation of the results, additional action at SWMU 299 is barranted. The 
recommended additional activities are presented in Section 5.0. I 



TK+ ,-( 1 
SUMMARY OF PHASE IT CONFJRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
~cai CONF~MATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
CTO-0143 

I 
1 
lI’ 

Well No. 

Top of PVC 
Consultant Casing Screen 
Supervising Elevation Ground Surface 

Depth to 
Boring 

Date 
Depth to Depth to Interval 

Well 
Groundwater Groundwater 

(feet, above Bentonite Elevation (feet, Depth (feet, Well Depth Sand Pack 
Installed Installation msl) above msl) W (feet, bgs) (feet, bgs) 

Depth (feet, (feet, below top Elevation (feet, 
(feet, bgs) bits) 

SWMU299-TWO1 3/19/2002 

of casing) bgs) 
BAKER 17.54 17.9 13 13 2 0 3 

SWMU299-TWO2 
0.91 

3/l 912002 
16.63 BAKER 

18.44 18.7 13 13 2 0 3 
SWMU299-TWO3 

2.15 
3/19/2002 

16.29 BAKER 
18.12 18.4 13 13 2 0 3 

SWMU299-TWO4 
1.85 

3/19/2002 
16.27 BAKER 

18.21 18.5 13 13 2 0 3 2.17 16.04 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

Table l-299-revdraft 

SWMU299 



Site Sample I.D. 

Sample Date 

Depth Range 

Sfmivalatilu (l&g) 

WBiphenyl 

2Chlomoaphthalene 

2-Me%bybwphtbalen~ 

Accwaphtbens 

Amaphtbybne 

Anthwene 

Sanzaidehyde 

Benza(a)enthracene 

Bem(a)pyrene 

Benw(b)tluoranthene 

Batw&g,b,i)perylene 

Bawn(k)fluor~~~o 

bis(2Ethylherlllphthslafe 

Butylbenzylphthrdatn 
C&+2& 

chiysene 

Dibenz(a,h)anthmcen.a 
Dibenzofurw 

Di-n-butylpbthalnte 

Di-n-octyl phtbalate 
Fbl0IUtIthclle 

Fioorenc 

Indsno(l,2.3-cd)pyrene 

lsophomne 
Naphthalena 

Phenantbrene 

b=e 
Met& (mgkg) 
&mio 

Barium 

CadmiUm 

Notes: 

Base Backgrouttd 

CtitWh 

SUlf~CG-L4ldSiS 

N-3 

NE 

NB 

NE 

NB 
NB 

NB 
NE 

NE 

NE 

NE 

NB 

Ns 
NB 

N-a 
NB 

NE 

NB 

NE 
NB 

NE 

Nl? 

NE 

NE 

NB 
NE 

NJ3 

1.71 

32.62 

NB 

--w-o3 

22.65 

0.10 

1.21 

0.23 

NJ3 

NE 
NB 

NE 

NB 

NE 

NE 

Nl3 

NE 

NE 

NE 
NB 

NB 

NE 

NB 

NE 
NB 

NB 
NE 

NE 
NE 

NB 

NE 

NB 

NJ3 
NE 

NJ3 

1.34 

23.3 

NE 
~122.25 

26.0 

0.128 

288 

NE 

\. .__ 

TABLE 2 

DETECl’lON SUMMARY 
SURFACE SOIL - SWMU 299 

SW@ COtWlRMATORY SAMFUNG (cFo-old3) 
MCB, CAMP LmUNE, NORTH CAROLINA 

North USBPARaionlX SWM’J299.IS0140 SWMU299.ISO2-00 SWMTJ299.ISO3.00 SWMU299-ISO4.00 SWMU299.SBOl-00 

09-14.1997 09-u-1997 09-14-1997 09-14-1997 
!ZXdEkW 1 ResidZZSoils 1 V-2’ 01-2’ 0~~2~ oq-2m 

03-19-2002 

O’- 1’ 

Underline - Exmds NC DEYR soil to groundwater comparison criteria 

Boxed - Bx~mls USEPA Region IX PR& 

AOC canprison - AOC 2 SurEwe Soil 

Bass comparison-Loam/Silt Data Set far Surfacs Soil 

(I) Region BI PRG Residential Soil 

‘a Detadcd concentmtiotts acaed NC DBNR generic soil-to-w ctitetia 

Thwefom, she-speci6c criteriawere cahdsted using a 2L or interim 2I. and 
aTOC of 11408 mgkg 

w Site-Specific criteria calculated with interim ZL and TOC of 11408 mgkg 

I - Amlyte detected. Reported value is .&mat& 
ND.NOtD8t.Sbd 
NE - Not sstablished 

NA - Not Analyzed 

8910 350000 

NB 49wooo 

14400 (3) 1600000 (1) 

8166 3700000 

11400 NB 

995000 22000000 

NJ3 6100000 
3910 (2) 620 

m+O (2) 62 

13200 (3) 620 

6720000 NB 
132000 (3) 6200 
76000 (2) 35000 

27800 12000000 

NB 24000 

38150 62000 

1920 (2) 62 
52000 (3) 290000 

24800 6100000 
woooooo 2400000 
276000 23OSMO 

44300 2700000 

3320 620 
540 (2) s10000 

3790 (2) 56000 

59600 NJ? 
286000 2300000 

5.24 0.39 

848 5400 

2.72 37 
-zn-~- 210 

270 400 
0.0154 23 

12.2 390 

0.223 390 

NA NA NA NA 
ND ND ND ND 

1200 J 3100 J 6600 1900 J 
ND 830 J 780 J ND 
ND ND ND ND 
490 J 1100 J ND 810 3 
NA NA 

I 

NA NA 
2000# 1 3400 J 
&y&l1 1 BOQJ 

1200 1-4 J 

lzzl 

50 J ND 
33001 J 5900 3000 
1000 3 1500 J 

$17 
810 J 1800 J 

3500 J 3600 J 
11000 J 16000 I 

2000 967oi)l J 

7600 3 66WJ 
7800 2600 J 3800 J 2900 J 

ND ND 
3500 J 

,+I+$; 
2000 J 4800 

; I-lJ 
ND 

3700 J 1600 3 ND ND 
ND ND ND ND 

4900 7500 2600 J 6100 
510 J 

~~J’k--%&+~: 

970 J 1900 J &401 950 J 

2300 J 7000 4200 J 3100 J 

4200 J 7100 3000 1 7600 

ND 
ND 

ND 

ND 
ND 

ND 

ND 
ND 

ND 

ND 

ND 
ND 

57 J 
ND 

ND 

ND 
ND 

ND 

ND 
140 j 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

3.6 

3.7 

%WJ 

ND 
ND 

1 of4 
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TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 299 

t3wnm CQN~TORY SAMPLlNG (h.0143) 
MCB,CAMPLEJEIJNF.,NO~HCABO~A 

Sire Sampls I.D. 

SampleDate 

Depth Range 

NB NB 8910 350000 
NE NE NB 49ooooO 
NE NE 14400(3) 1600000(1) 
NE NB 8160 3700000 
NE NE 11400 NE! 
NE Nl? 9?J5aOO 22oooooo 
is3 NE NE 6100000 
NE NJ3 3910(2) 620 
NE NE 1040(2) 62 
NE NE 13200(3) 620 
NE Ns 6720000 Ns 
NE NB 132W(3) 6200 
NE NJ3 76000(2) 35000 
NE NE 27800 12000000 
NE NB NB 24000 
NE NE 38150 62000 
NE NE 1920(2) 62 
NE NE 52000(3) 290000 
NB Ns 24800 6100000 
NE NE 10000000 2400000 
NE NE 276000 2300000 
NE NE 44300 2700000 
NB NB 33u) 620 
NE NB 540(2) 510000 
NE NB 5790(2) 56000 
NE NE 59600 NJ2 
NE. NB 286000 2300000 

Notes: 
Shaded -Exceeds AOC background concentrahons 

Bold - Exceodv base backSmud concentrations 

1.71 

32.62 
NE 

~-~I.%03 
22.65 
0.10 
1.21 
0.23 

1.34 5.24 0.39 
23.3 848 5400 
NE 2.72 37 
Lx?& ~-2%;2~-- 210 
26.0 270 400 

0.128 0.0154 23 
2.88 12.2 390 
NJ! 0.223 390 

03-19-2002 

V-1’ 

03-19-2002 03-19-2002 03-19-2002 
V-1’ 0+-l’ O’- 1’ 

Undwlinc - Exweds NC DENR soil to groundwater comparison c,ite,ia 

Boxed - Exfdsds USEPA Region IX PRGs 

AOC swnpuison - AOC 2 Surface Soil 

Base wmparisan -Loam/Silt Data Set for Surface Soil 

(I) R&don IXPRGRssidential Soil 

” Detewd concentrations exceed NC DSNR generic soil-to-watsr critia 

‘hmfore. Sib?-witi criteria ware ordwlated wing a 2L 01 inttrim 2L and 
a TOC of 11408 m&g 

@) Site-Specific criteria calculated with k&rim 2L and TOC of 11408 m&S 

3 - Andyte detected Reported value is eat&ted. 

ND-NotDnacted 
NE-Not established 

NA -Not Analyzed 

80 J 
300 J 

89 J 
ND 

38 J 
180 J 

ND 

iw 

ND 

ND 

290 J 

ND 
120 J 

ND 

ND 

160 J 
200 J 

330 J 

1000 J 

l.!c!!m 
330 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

1100 J 
ND 

ND 

ND ND 
ND ND 

ND ND 
ND ND 

43 J 
ND 130 J 

ND 36 J 

ND 960 
$8 J 2400 

250 J 420 3 

ND 640 
ND 580 
42 I 2400 

ND 430 J 

ND 63 J 
ND I20 J 

ND 110 J 

82 J 3400 
ND 42 J 

ND 2000 
ND ND 
ND ND 

98 J 1400 
69 J 2600 

NJ3 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

69 J 

ND 

ND 

ND 

ND 

ND 

ND 

m 

ND 

ND 

ND 
ND 

ND 
ND 

ND 

ND ND ND 
10.9 NJ3 

.-ND-. ND 
7.1 J 2.4 J 
5.5 2.6 

!I!&1 ND ND 
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TABLE 2 

DETECTIONSUMMARY 
SURRACE SOIL. SWhD 299 

SWWJ CONFIPWTORY SAMPLEiG (iXWl43) 
MCB, CAMP LEJBUNF,, NOR’& CAROLINA 

swMu299-Two3-00 swMu299.mo4-00 sti299-SBOS-00 SWMU299-SBO6-00 SWMU299-SBO7.00 

03.194002 0349.2002 R3028.01 R3028-04 R3028-06 

O’- 1’ O’- 1’ 06-21.2003 06-21-2003 06-21-2003 

0.1 O-l O-l 

Site Sample LD. 

Sampls Dat.3 

Depth Range 

Semivolatlles (u&g) 

l,l-Biphd 

Z-Cblomnaphthalene 

Z-Methybmphtbalene 

Acenaphtiwne 

Acanaphtbylene 

Anthracene 

Bewatdehyde 

Belw.c+)amhracens 

Benzo(a)pyrens 

Benza(b)fluoranth.ane 

Ben&,h,i)perylwa 
Benzo(k)flwmnthene 

bis(2-Etbylhaxyl)phtbalate 
Butylbenzylphthalate 

CarbaZalO 

chrysene 

Dibau@,h)wdhracene 
Dibenzofumn 

Di-n-bulyl phthutate 

Di-n-octyt phthalate 

Fluoranthene 

Flmxem 

Jnden&2,3-cd)pyrens 

Isophorons 

Naphtbalene 
Phananhetle 

me 

*ta Wk~ 
Arsenic 

BtiUlI 

Cadmium 

Cbmmium 
___ 

Lead 

1.71 

32.62 

NE. 

-19.03 
22.65 

0.10 

1.21 
0.23 

Shaded -Exceeds AOC background cowe,umtions 

Bold -Exceeds base background cancantmt&s 

NE NE 8910 350000 ND ND ND ND ND 

NB NE NE 49oowo ND ND ND ND ND 

NE NB 14400 (3) 1600000 (1) ND ND ND ND 370 

NE NE 8160 3700000 ND ND ND ND ND 

NE NE 11400 NE ND ND ND ND ND 

NE NE 995000 22000000 ND ND ND ND ND 

NE N.E NB 6100000 ND ND ND ND ND 

NB NE 3910 (2) 620 44 I ND 49 r ND ND 

NE Ns 104 0 62 42 J ND 41 1 ND ND 
NE NB 13200 (3) 620 60 J ND 64 J ND ND 
NB NE 6720000 NB ND ND ND ND ND 

NE NE 132O’JO (3) 6200 50 3 ND ND ND ND 

NB NB 76000 (2) 35000 180 s ND ND ND ND 

NE: Nl? 27800 12000000 ND ND ND ND ND 
NB NE NE 24000 ND ND ND ND ND 

NE NE 38150 62000 70 J ND s3 J ND ND 

NE NB 1920 (2) 62 ND ND ND ND ND 

NB NB 52MM (3) 29oooo ND ND ND ND ND 

NE NE 24800 61COOOO .m ND ND ND ND 

NH NB 10000000 2400000 ND ND ND ND ND 
NJ?. NB 276000 2300000 1:o i m 93J ND ND 

NB NE 44300 2700000 ND ND ND No ND 

NB NE 3320 620 46 J ND ND ND ND 
NB NE 540 0 510000 ND ND ND ND ND 
NE NE 5790 (2) 568’30 ND ND ND ND 320 J 

NE NE 59600 NE 56 J ND 56 J ND 410 
Ns NE 286000 2300000 90 J ND ND ND ND 

1.34 5.24 0.39 

23.3 848 5400 

NE 2.72 37 

122% 27.2-- .no--~-~- 

26.0 270 400 

0.128 0.0154 23 
2.88 12.2 390 

NE 0.223 390 

ND 

12.5 
ND ND 

4.6 I 
ND 

11.5 J 

16.3 

ND 

0.64 

ND 5.6 

4.1 
ND ND 

1J 0.9 J 
ND ND 

Underline - Exceeds NC DENR soil togmundwater comparison criteria 
Boxed - Exceeds USEPA Region JX PRGS 

AOC compsrbnn - AOC 2 Surface Soil 

Barrs comparison - Loam&It Data Set for Surface Soil 

(I) R&n ItIFXOResidmnial Soil 

(’ Detected mnoentratkms exceed NC DBNRgenerio soil-to-water criteria 

l%xefom, site-specific criteria were saloulated u&q a ZL or interim 2L and 
aTOCof 11408 &kg 

(‘) Site-Specific criteria calculated with interim21 and TOC of 11408 tug&g 

J - hdyte detected. Reported value is estimated. 

ND - NotDetested 
NE-Not wtablished 

NA -Not Atudyad 
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TABLE 2 

DETECTION SUMMARY 
SVRFACE SOIL. SWMU 299 

SWMUCONFlRiiiTORKB~~G(~i43) 
MCB,CAMPLJtJEUNE,NORTHCAROLlNA 

SWMU299-SBOS-00 

R3028-08 

06-21-2003 

Site Sample I.D. 

Sample Date 

Depth Range 

Sendvolatiles (u&g) 

l,l-Biphenyl 

2-Chloronaphulalene 

2.MethybqhtMene 

Acwephtbene 

Acenephthylene 

Anthmen% 

Benmldehyde 

Bcrua(a)anthacene 

BenoOpyrene 
Beezo(b)fluoranthene 

BmNdQherylene 
Bewc+)flwrenthe~~ 

bii(2-Ethyihe@)phtb&te 
Butylbetw.ylphtb&te 

Carbazole 

Chlysene 

Diben&,h)enthracenns 

Dibenzofiran 

Di-n-buy1 phtbalate 

Di-nactyl phtbelete 

FlWanthene 

Fle0rSne 

Indeno(l.2.3.cdlpyrene 

Isophomne 

Naphthahe 

Phenenthrene 

pyrene 

bfd* (wk) 
‘4WIliO 

BariUtII 

Cadmium 

NE 

NE 

NE 

NB 

NE 

NE 

NE 
NJ2 

NB 

NE 

NE 

NB 
NR 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NB 

NE 

NE 

NH 

NE 

NB 

NB 

Ns 

NE 
NB 

N-f! 

WE 

NE 
NE 

NE 

NE 

NE 

NE 
Ns 

NE 

NB 

NE 

NB 

NE 

NB 

NE 

NB 
NE 

NE 

MI 
NE 

NJ3 

NE 

1.71 1.34 5.24 0.39 

32.62 23.3 848 5400 

NJ? NE 2.72 ~~ 22.L 
---19.03 - Ims- 27.2 210 

22.65 26.0 210 400 

0.10 0.128 0.0154 23 
1.21 2.88 12.2 390 

0.23 NE 0.223 390 

Notes: 
Shaded - Exceede AOC backgsound concentrations 

Bold - Exceeds base background concentrations 

Underline - Bxoeeds NC DBNR soil to gnxmdwatet compadeon criteria 

Boxed-ExceedsUSEPARegionD(PRGs 

AOC competieon - AOC 2 Surface Soil 

Base comperison -Lo&Silt Date Set for Swfbae Soil 

t’) Region ~PRGRcsidentiel soit 

m Detected concenuetio~ exceulNC DBNR generic soil-to-weter criterie 

Thesefuxe, site-epe&c tit&e were c&&ted using s2L or bWbn 2L and 
a TOC of 11408 m&g 

t’) Site-Specific criteriaceloulated with interim 2L and TOC of 11408 n&g 

J - Anelyie detected. Reported value is e&mated. 
ND-NotDetecM 
NE-Not estnblisbed 

NA - Not &dyzed 

8910 350000 

NE d900000 

14400 (3) 1600000 (1) 

8160 37oOQoo 

11400 NB 

995000 22000000 

NJ2 6100000 

3910 (2) 620 

1040 (2) 62 

13200 (3) 620 

6720000 NB 

132oM) (3) 6200 

76000 (2) 35000 

27800 12ooQooo 

M? 24000 

38150 62000 

1920 (2) 62 

52000 (3) 290000 

24800 6100000 

10000000 2400000 
276OW 23KiGilG 

44300 2700000 

3320 620 
540 (2) 510000 

5790 (2) 56000 

59600 NE 

286000 2300000 

SWMU299-SBO9.00 

R3028-10 

06-21-2003 

o-1 

SwMU299-SBlO-00 

R3028-12 

06-21-2003 

O-1 

SWMU299-SBll-00 

R3028-14 

06-21-2003 

o-1 

ND ND ND ND 

9.4 
ND 
NA 

J ND 
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Semivolatiles @g/kg) 

l,l-Biphenyl 

2-Chloronaphthalene 

2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 

Anthracene 

Bemddehyde 

Benzo(a)anthracene 

Benzo(a)pyrene 

Bemo(b)fluomthene 
Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthaIate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibem%ao 

Di-n-octyl phthalate 

Fluoranthene 
Fluorene 

lndeno(l,2,3-cdlpyrene 

Isophorone 

Naphthalene 

Phenanthrene 

Pyrene 

-.._ -, 

TABLE 3 

STATISTICAL SUMMARY 
STJWFBCE SQIL - SWMU 299 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Number of Exceedances 

Base Background 
Criteria North Caro1ina 

USEPA Region IX Frequency 

&&& lpRGal of Detection 

Surface-Loam/Silt 

NE 8910 350000 1115 

NE NE 4900000 1119 

NE 14400 (3) 1600000 (1) 6119 

NE 8160 3700000 3/19 

NE 11400 NE 1119 

NE 995000 22000000 4119 

NE NE 6100000 1115 

NE 3910 (2) 620 9119 

NE 1040 (2) 62 7119 

NE 13200 (3) 620 P/19 

NE 6720000 NE 6/19 

l-33 132000 (3) 6200 8/19 

NE 76000 (2) 35000 lOI19 

NE 27800 12000000 5119 

NE NE 24000 3119 

NE 38150 62000 9/19 

NE 1920 (2) 62 4119 

NE 52000 (3) 290000 2119 

NE 24800 6100000 3119 

-NE ~~~-~ -lmoomo 2400000 2119 

NE 276000 2300000 9/19 

NE 44300 2700000 5t19 

NE 3320 620 7119 

NE 540 (2) 510000 l/19 

NE 5790 (2) 56000 6/19 

NE 59600 NE 10/19 

NE 286000 2300000 8119 

Range of 
Postive Detects 

Base Background 

330 J - 330 J 

1000 J - 1000 J 

370 - 16000 

330 J - 830 J 

43J - 43 J 

130J - 1100 J 

36J - 36 J 

35J - 3400 J 

41J - 2500 J 

52 J - 6100 

8OJ - 1800 J 

50J - 6700 J 

57 J - 16000 J 

640 - 7800 

38J - 870 J 

42 J - 4800 
430 J - 830 J 

63J - 730 J 

K&-J_ -~ 3700 J- 

11OJ - 140 J 

82 J - 7500 

42J - 1700 J 

46 J - 2000 

990 J - 990 J 

320 J - 1900 J 

56 J - 7000 

69 J - 7600 

NA 

NA 

NA 

MA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
.-fQ-- 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

-NX- ~~ ~~~ ~~ 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

0 

NA 

1 
0 

0 

0 

NA 
0 

4 
0 

0 

0 
0 

0 

NA 

0 
0 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

NA 
0 

0 

5 

5 

5 

NA 
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TABLE 3 

Metals (mg/kg) 

Arsenic 
Barium 

Cadmium 

Chromium 

Load 

Mercury 
Selenium 

Silver 

Notes: 

(‘) Region III PRG Residential Soil 

(‘) Detected concentrations exceed NC DENR generic soil-to-water criteria 

Therefore, site-specific criteria were calculated using a 2L or interim 2L and 

a TOC of 11408 mgkg 

1.71 1.34 
32.62 23.3 
NE NE 

19.03 12.25 
22.65 26.0 
0.10 0.128 
1.21 2.88 
0.23 NE 

Base Background 

Criteria 

Surface-Loam/Silt 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 299 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

North Carolina 

&j& 

Groundwater Stds 

Range of 

Postive Detects 

Number of Exceedances 

Base Background 

5.24 0.39 3/19 

848 5400 14/19 

2.72 37 lO/lP 

27.2 210 13119 

270 400 19119 

0.0154 23 7119 

12.2 390 l/16 

0.223 390 2119 

lJ- 2.1 2 2 

4.6 J - 185 4 5 

0.049 J - 5 NA NA 

2.4 J - 44 4 6 

2.6 - 636 9 9 

0.024 J - 0.1 0 0 

0.64 - 1.4 J 1 0 

0.29 J - 1.8 2 NA 

O) Site-Specific criteria calculated with interim 2L and TOC of 11408 mgkg 

J - Analyte detected. Reported value is estimated. 
AOC comparison - AOC 2 Surface Soil 

Base comparison -Loam/Silt Data Set for Surke Soil 

2uf2 



Site Sample I.D. 
Sample Date 
Depth Range 

Base Background 
Criteria 

Subsurface-Silt 

Semivolstlles (t&kg) 
2.Methyhmphthalene 
Anthmcme 
BenzaIdehyde 
Benzo(a)an&mcene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)tluomntbene 
bis(2-EthylhexyI)pbth&te 
Butylbenzylphthrdate 
Carbmle 
Cbrysene 
Dibenz@,h)antliracene 
Dibemzofuran 
Di-n-buy1 phthalate 
Di-n-octyl phthalate 
Fluormthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthzdene 
Phemmthrene 
Pyrene 
Metals (mg&) 
Barium 
Cadmium 
Cbrominm 

- L&----- __- 

MHCWY 
Sdenium 
Silver 

NE NE 14400 (2) 1600000 (1) 
NE NE 995000 22ooomo 
NE NE NE 6100000 
NE NE 343 620 

NE NE 1040 (2) 62 

NE NE 13200(2) 620 

NE NE 6720000 NE 

NE NE 132000 (2) 6200 

NE NE 6670 35000 

NE NE 27800 12wloooo 

NE NE NE 24000 

NE NE 38150 62000 

NE NE 1920(Z) 62 

NE NE 52000(2) 290000 

NE NE 24800 6100000 

NE NE 10000000 2400000 

NE NE 276000 2300000 

NE NE 44300 2700000 

NE NE 3320 620 

NE NE 585 56000 

NE NE 59600 NE 

NE NE 286000 2300000 

46.53 

NE 

37.71 

-Tzm4-- - 

0.07 

0.86 

0.35 

Notes: 
Shaded-Exceeds AOC baokgrmmd conoentmtions 
Bold - Exceeds base baokgrmmd concentrations 

22.58 

NE 

25.0 ~~-- 
9.19 

0.129 

0.625 

NE 

DETEC’MON SUMMARY 
SUBSURFACE SOILS - SWMU 299 

SWMLJ COh’FlRMATORY SAMPLING (CTO-0143) 
MfXI, CADlp LEJEUNE, NORTH CAROLINA 

W?b Carolina SWMUZ99-SBOI-01 Sw299-SBO2-02 
ii&!2 03.19-2002 03-19-2002 

Groundwater Stdq Residential Soils r- 3' 3'. 5' 

848 5400 

2.72 37 

m_-z2-~- -210.-- 

270 400 

0.0154 23 

12.2 390 

0.223 390 

Underline - Exceeds NC DENR soil to gmondwater comparison crittia 
Boxed -Exceeds USEPA Region IX PRGs 
AOC comparison - AOC 2 Surface Soil 
Base comptison - Loa&iit Data Set for Surface Soil 
(‘) Region III PRG Residential Soil 
12) Detected concentrations exceed NC DENR generic soil-to-water criteria 

Therefore, site-speoific criteria were calculated using a 2L or interim 2L and 
a TGC of 11408 mgkg 

J - Amdyte detected. Reported value is estimated. 
ND-Not Detected 
NE -Not established 

54 J 

61 J 

NA 
200 J 

c 200 J 

330 3 

120 J 
350 J 
160 J 

43 J 
NDU 
260 J 

t 75 J 
ND 
ND 
ND 
640 
ND 
130. J 
48 J 

320 J 
380 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
150 J 

I 170 J 
190 J 
100 J 
280 J 
150 J 

ND 

50 J 
240 J 

50 J 
ND 
ND 
ND 
370 J 

26 J 
170 J 
ND 
260 J 
280 J 

SWMU299-SBO3-02 SWMUZ99-SB04-02 SWMU299-TWOl-02 
03-19-2002 03-19-2002 03-19-2002 

3'. 5' 31-5' 3'. 5' 

ND ND ND 
ND 94 J ND 

36 J ND ND 

ND 140 J 86 J 
ND 87) JI 130 J 
ND 160 S 200 J 
ND ND 9.5 J 
ND 180 J 230 J 
ND 330 J 240 J 
ND ND 79 J 
ND 81 J 45 J 
ND 140 J 230 J 
ND ND 46 J 
ND 55 J ND 
ND ND 36 J 
ND ND ND 
ND 360 J 280 J 
ND 40 J ND 
ND 53 J 170 J 
ND ND ND 
ND 470 110 J 
ND 330 J 210 J 

22.6 

5.6 

mJ 
ND 

10.1 

a.2 

8.3 J 

ND ND ND 
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Site Sample ID. 
Sample Date 
Depth Range 

Base Background 
Criteria 

Subsurface-Silt 

Semivolatiles (ugikg) 
2-Metbylnttphtb&ne 
Anthracene 
Benuddehyde 
Beuzo(a)antbmcene 
Benso(@ytenc 
Bem@)fluoranfhne 
Benzo@,h,i)petylene 
Elenzo(k)fluormtheue 
bis(2-Ethylhexyl)phthalate 
BntyIbensylpbtJmbue 
Catbazole 
Cht)Wle 

Dibenz(a,h)antbmcene 
Dibenzoftnnn 
Di-n-butyl pbtbalate 
Di-n-octyl phtbalate 
Fluamuthene 
FbKKene 
btdeno(l,2,3-cd)pyrene 
Naphthdeae 
Phenantbrene 
Pyrene 
Meus MW 
Barium 
Cadmium 
ChCOllliUUl 

NE NE 14400 (2) 
NE NE 995000 
NE NE NE 
NE NE 343 
NE NE 1040(2) 
NE NE 13200 (2) 
NE NE 6720000 
NE NE 132000(2) 
NE NE 6670 
NE NE 27800 
NE NE NE 
NE NE 38150 
NE NE 1920 (2) 
NE NE 52000(2) 
NE NE 24800 
NE NE 10000000 
NE NE 276000 
NE NE 44300 
NE NE 3320 
NE NE 585 
NE NE 59600 
NE NE 286000 

Notes: 
Shaded - Exceeds AOC background concentrations 

46.53 
NE 

37.71 
-is24 

0.07 
0.86 
0.35 

22.58 
NE 
25.0 
-939 
0.129 
0.625 
NE 

848 
2.72 
21.2 

em-- 
0.0154 

12.2 
0.223 

Bold - Exceeds base background concenttations 
Underline - Exceeds NC DENR soil to groundwater comparison ctiteris 
Boxed - Exceeds USEPA ReSion 1X PROS 
AOC compstison - AOC 2 Sutface Soil 
Base cemptison - Loam/Silt Data Set for Surface Soil 
co Region III PRG Residential Soil 
@) Detected concentrations exceed NC DENR generic soil-to-water criteria 

Therefore, site-specific criteria were calculated using a 2L or interim 2L and 
a TOC of 11408 m&g 

J - Adyta demoted Repotted value is estimated. 
ND -Not Detected 
NE -Not established 

1600000 (1) 

6100000 
620 
62 
620 
NE 

6200 
35000 

SUBSURFACE SOILS - SWMU 299 

SWMU CONFIRMATORY SAMPLING (CTO.0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Gronndwater Stds 

SWMU299-~0%02 
03-19-2002 

31.5' 

wMLJ299-Two3.02 
03-19-2002 

31-5' 

swMu299-Two4-02 SWMU299-SBOS-02 
03-19-2002 06-21-2003 

31-5’ 3-5 

SWMU299-SBO6-01 
06-21-2003 

t-3 

24000 
62000 

62 
290000 
6100000 
2400000 
2300000 
2700000 

620 
56000 
NE 

2300000 

ND ND ND ND ND 
NT3 ND ND ND ND 
53 .I 41 J ND ND ND 

ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 

ND ND ND ND ND 

88 J 95 J 370 J ND ND 
ND ND ND ND ’ ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND 210 J ND ND h9 
30 ; ND ND ND ND 

ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 

23 
390 
390 

ND ND 
ND J 
.ND &QJ 

3.9 
ND 

0.72 J 

ND 

, 

Y 

§WMU299-SBOi’-02 
06-21-2003 

3-5 

ND 
ND 
ND 
NLI 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

15.5 J 
-ND- 
ND 
4.9 

ND 

0.83 R 

ND 

2 of3 



Site Sample I.D. 
Sample Date 
Depth Range 

Base Background North Carolina 
Criteria ztoi&L 

Subsurfas%Si!t Groundwater Stda 

Semivolatiles (ug/k& 
2-Methylnaphthaiene 
.4ntluacene 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fhlorautJletle 
Benzo(g,h,i)pmylene 
Benzo&)fluomnthene 
bis(2-Ethylhexyl)phthalate 
Butylbenaylphthalate 
CarbazOlC 
Chrysene 
Dibens(a,h)anthraoene 
Dibenzofnran 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fhl0ranthena 
Fluorane 
lndeno(l,2,3+d)pyrene 
Naphthalene 
Phanantbrene 
Fyrene 
Metals (mgikg) 
Barium 
Cadmium 
CkOtUiUm 

_-_------- Lead- ~~~_~~-~~_~~~-~- 

MercUry 
SdWhltU 
SilVfX 

NE NE 14400 (2) 1600000(1) ND ND ND 
NE NE 995000 22000000 ND ND ND 
NE NE NE 6100000 ND ND ND 
NE NE 343 620 ND ND ND 
NE NE 1040(2) 62 ND ND ND 
NE NE 13200(2) 620 ND ND ND 
NE NE 6720000 NE ND ND ND 
NE NE 132000(2) 6200 ND ND ND 
NE NE 6670 35000 ND ND ND 
NE NE: 27800 1i000000 ND ND ND 
NE NE NE 24000 ND ND ND 
NE NE 38150 62000 ND ND ND 
NE NE 1920(2) 62 ND ND ND 
NE NE 52000(2) 290000 ND ND ND 
NE NE 24800 6100000 ND ND ND 
NE NE 10000000 2400000 ND ND ND 
NE wi 276000 2300000 ND ND ND 
NE NE 44300 2700000 ND ND ND 
NE NE 3320 620 ND ND ND 
NE NE 585 56000 ND ND ND 
NE NB 59600 NE ND ND ND 
NE NE 286000 2300000 ND ND ND 

Notes: 
Shaded - Exceeds AOC background concentrations 

46.53 
NE 

37.71 ~__~- ~~ 
15.24 
0.07 
0.86 
0.35 

‘A 4 
kjl, 

DETECTION SUMMARY 
suBsuRFAasom-swMsJ299 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LRJRUNR, NORTH CAROLINA 

22.58 848 
NE 2.72 
25.0 -~27,22 
9.19 270 
0.129 0.0154 
0.625 12.2 
NE 0.223 

Bold - Exceeds base baokground ooncentrations 
Underline - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed -Exceeds USEPA Region IX PROS 
AOC comparison - AOC 2 Surface Soil 
Base comparison-Loam/Silt Data Set for Surface Soil 
(I) Region III PRG Residential Soil 
(‘) Detected concentrations exceed NC DENR generic soil-to-water criteria 

Therefore, site-specific criteria were calculated using a 2L or interim 2L and 
a TOC of 11408 mg/kg 

J - Analyte detected. Reported wdue is estimated. 
ND -Not D&acted 
NE -Not established 

SWh4U299-SBOS-02 SWMU299-SBO9-01 SWh4U299SBlO-01 
06-21-2003 06-21-2003 06-21-2003 

3.5 l-3 1-3 

23 
390 
390 

3.55 5.1 J 
ND ND ~_ 
ND ND 
3.1 4.1 

ND ND ND 
0.94 R J 0.72 R 
ND J ND 
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Scmivolatilm (ugikg) 
2-Methyhwphthalcne 
Anthmccue 
Bencaldchyde 
Benzo(a)anduucene 
Benzo(a)pyxcnc 
Bcnso(b)fluoranthene 
Benao(t&i)peiylcne 
Benao(k)fluoranthcnc 
bis(2-Ethylhexyl)phthalate 
Butylbenaylphthalate 
Carbaaolc 
chxysene 
Dibeoz(a,h)antbracene 
Dibcnzofbran 
Di-n-butyl phthalate 
Di-n-octyl phthalatc 
F!uomtiicnc 
Fhwrenc 
Indeno(l,2,3-cd)pymne 
Naphtbaienc 
Phcnanthrenc 
pyr- 
Metals (mg/kg) 
Baliotll 
Cadmium 

MCEUIY 

SCICtliUIU 

Silver 

x_. ,.- 

TABLE 5 

DRTECTIONSUMMARY 
SUBSURFACE SOILS - SWMU 299 

SWMU COmWmRII SABWLIRG (CTO-@:43) 

MB, CAMP LEJEUNE, NORTH CAROLINA 

BaaeBaekground 
Criteria 

Subsurfacc-SiIt 

Frequency 
of Detection 

NE NE 
NE NE 
NE NB 
NE NE 
NB NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NB 
NE NE 
NB IiB 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NJ2 
NE NE 
NE NE 
NE NE 

46.53 22.58 

NE NE 
37,7J--~---- ~~~ 35.0 -~ 

15.24 9.19 

0.07 0.129 

0.86 0.625 

0.35 NE 

t” Region BI PRGRcsidentiaI Soil 

(*’ Detected ~oncentmtions exceed NC DBNR generic soil-to-water oriteria 
Therefore, site-specific crlWia were calculated using a 2L or interim 2L and 
a TOC of 11408 n&g 

NA -Not analyzed 
XE - Not established 
J - Analyte detected. Reported value is esthnatad 
AOC comparison - AOC 2 Surface Soil 
Base oompariaon- Loam/Silt DataSet for Surface Soil 

WOO(2) 1600060 (1) 1115 54J - 54 J NA NA 
995000 22000000 2/15 61J- 94 3 NA NA 

NEi 6100000 3114 36 J - 53 J NA NA 
343 620 4115 86 J - 200 J NA NA 

1040 (2) 62 4115 87 J - 200 J NA NA 
13200(Z) 620 4115 16OJ- 330 J NA &A 
6720000 NE 3/15 95 J - 120 J NA NA 

132000(2) 6200 4115 180 J - 350 J NA NA 
6670 35000 7115 88 J - 370 J NA NA 

27800 12000000 2/15 43 J - 79 J NA NA 
NE 24000 3115 45J- 81 J NA NA 

38150 62000 4115 1403. 260 J NA NA 
1920(2) 62 3115 46 J - 75 J NA NA 

52000(2) 290000 l/15 55 J . 55 J NA NA 
24800 6100000 l/l5 36J - 36 J NA NA 

10000000 2400000 1115 210 J - 210 J NA I<A 
276000 2300000 5115 30 3 -. 640 NA NA 
44300 2700000 2/15 26 J - 40 J NA NA 
3320 620 4/15 53J- 170 J NA NA 
585 56000 1115 48 J - 48 J NA NA 

59600 NE 4/15 110 J - 470 NA NA 
286000 2300000 4115 210 J - 380 J NA NA 

848 5400 

2.72 37 

~~~ 27.2-- Tab-- ~~-~ 

270 400 

0.0154 23 

12.2 390 

0.223 390 

1005 3.5 I - 19.4 0 
3/15 0.074 J - 0.81 NA- 
905 2.5 J - 22.6 0 
15115 3.1 - 114 2 

4/15 0.029 J -0.084 1 
4112 0.72J- 1.3 J 2 

2115 0.33 J - 0.5 J 1 

Range of 
Positive Detects 

0 0 
0 0 

NA 0 
0 0 
0 4 

0 0 

0 NA 
0 0 
0 0 
0 0 

NA 0 
0 0 
0 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 NA 
0 0 
0 0 
0 0 

~~~-~o---~~ ~~ _ o-~m ___ ~~_~~~~ ~__~_~ 

0 0 
0 0 
4 0 
0 0 
2 0 



SAMPLEI’D 

SAMPLE DATE 

SEMIVOLATHZS @g/L) 

2,4Dimethylphenol 

bis(2-Ethylhex.yl)phthalate 

Di-n-buty1 phthalate 

iaphthalene 

Phenantbrene 

METALS @g/L) 

Arsenic 

Barium 

Chromium 

Lead 

NE 140 

NE 3 

NE 700 

NE 21 

NE 210 

12.1 10 0.045 

37.31 2000 2600 

5.76 50 110 

3.61 15 NE 

Notes: 

Shaded - Exceeds Base Background Concentrations 

Bold - Exceeds NC 2L groundwater protection standards 

Underline - Exceeds USEPA Region IX PRGs for Tap Water 

J - Analyte detected. Report value is estimated. 

U -Not Detected 

North Carolina 2L 

Groundwater 

Protection Stds 

TABLE 6 

DETECTIOti SUMMARY GROUNDWATER - SWMU 299 
SWMU CQNXRMAT43RY SAMPLING (CTO-0143) 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

USEPA Repion IX SWMU299-GWOlTW 

EQ 

Tau Water 

730 

3640;m 

6.2 

NE 

04-02-2002 

10 

10 

0.8 

10 

10 

2.4 

3.2 

1.8 

SWMU299-GWO2TW 

04-02-2002 

u 10 U 36 

u 10 U 10 

J 10 U 10 
U 10 U 25 
u 0.9 J 10 

u 

J 

J 4.7 

U 1.8 

SWMU299-GWO3TW SWMU299-GW04TW 

04-02-2002 ?4-02-2002 

10 

U 1 

U 10 

10 

U 10 

J 2. J 
J J 

J 5 

U 1.8 J I.8 

U 

J 

U 

u 

U 

J 

J 

J 

u 

lofl 
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TABLE 7 

STATISTICAL SUMMARY 
GRQUNDWATER -SWMCJ 299 

SWMU CqNFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Number of Exceedances 

North Carolina 2L USEPA Reaion Iy Frequency Range of North Carolina 2L USEPA Region IX 

Groundwater gg@ of Detection Positive Detects, Groundwater pRGs 

Protection Stds Tav Water Protection Stds Tav Water 

SEMIVOLATILES @g/L) 

2,4-Dimethylphenol 

bis(2-Ethylhexyl)phthalate 

Di-n-butyl phthalate 

Naphthalene 

Phenanthrene 

METALS #g/L) 

Arsenic 

Barium 

Chromium 

Lead 

NE 140 

NE 3 

NE 700 

NE 21 

NE 210 

12.1 10 

37.31 2000 

5.76 50 

3.61 15 

Notes: 

J - Anaiyte detected. Reported value is estimated. 

NE -Not established 

NA- Not analyzed 

rl) - If NC2L Standard was not available, Interim standards were used. 

730 

36$) 

6.2 

NE 

0.045 3f4 

2600 4f4 

110 4f4 

NE If4 

l/4 

l/4 

l/4 

II4 

If4 

36 - 36 

lJ- 1J 

0.8 J - 0.8 J 

35 - 35 

0.9 J - 0.9 J 

3.3 J - 9.6 J 

50.3 J - 103 J 

3.2 J - 5.8 J 

1.8 J - 1.8 J 

NA 

NA 

NA 

NA 

NA 

0 

0 

0 

1 

NA 

3 

0 

0 

NA 

lofl 
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@ - TEMPORARY Wik=@ FIGURE 1 

0 - PHASE II SOIL BORING 
PHASE II CONFIRMATORY 

0 - ADDITIONAL PHASE II SOIL BORING SAMPLING INVESTIGATION 

0 - PHASE I SOIL BORING SWMU 299 
t-7-n 4.1 

GATE 
L 

t 

+ - GROUNDWATER FLOW DIRECTION 
16.2- - GROUNDWATER CONTOUR 

SOURCE: UCE CAYP LEJEUNE YARCH 2000 

bI”-14J 

I 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 



!swMU299-l$Dl-00 
I 

., ,I , 
2: 

mthene \ 3; 

/kal \ 

---- 
1500 J -7 m 

iiMh= 60 tt. 

LEGEND FIGURE 2 
@ - TEMPORARY WELL PHASE II CONFIRMATORY INVESTIGATIOI 
0 - PHASE II SOIL BORING CONSTITUENTS EXCEEDING SCREENING 
0 - ADDITIONAL PHASE II SOIL BORING 

1 0 - PHASE I SOIL BORING 

CRITERIAs;$J;M$CE SOIL 

I CTO- 143 
MARINE CORPS BASE. CAMP LEJEUNE 

SOURCE: MCB CAMP LEJEUNE MARCH 2000 NORTH CAROLINA 



-7 AS110 
I 

I 
SAMPLE ID I SWYUZ99 sso9 0 
SAMPLE DATE ! I 06 /21,2,: ASPHALT 

I 1. 

-GRASS- 

MU299-SBOl@ 

ASPHALT \ 

LEGEND 
0 - TEMPORARY WELL 

0 - PHASE II SOIL BORING 

0 - ADDITIONAL PHASE II SOIL BORING 

0 - PHASE I SOIL BORING 

SOURCE: MC0 CAMP LEJEUNE MARCH 2000 

PHASE II CONFIRMATORY INVESTIGATION 
CONSTITUENTS EXCEEDING SCREENING 

CRITERIA I~w;UUBS&;FACE SOIL 

I CTO- 143 
MARINE CORPS BASE, CAMP LEJEUNE 

NfiRTl.4 CARnl INA 



I -’ *GATE 

ASPHALT 

LEGEND 
0 - TEMPORARY WELL 

0 - PHASE II SOIL BORING 

0 - ADDITIONAL PHASE II SOIL BORING 

0 - PHASE I SOIL BORING 

I- 

-3 - GROUNDWATER FLOW DIRECTION 
16.2- - GROUNDWATER CONTOUR 

‘HASE II CONFIRMATORY INVESTlGATlONl 
:ONSTITUENTS EXCEEDING SCREENING 

CRITERIA IN GROUNDWATER I 

MARINE CORPS BASE. CAMP LEJEUNE I 

SWMU 299 
CTO-143 



4.20 SWMU 300 - AS118 Aboveftround Storage Tank j 
I 

The following sections present the SWMU description and h’s1 ory, 4 the investigation activities 
conducted during the Phase II CSI, investigation findings, and conclusions. 

4.20.1 SWMU Description and History 

SWMU 300 consists of a steel AST used to store used motor oil f&m a vehicle maintenance facility 
(Building AS- 118). The SWMU is located adjacent to Bancroft Road at the Marine Corps Air Station 
(MCAS). Several drums of various products stored on pallets *e located in the vicinity of the 
SWMU. Used motor oil collected from vehicles is hand transferred from Building AS-l 18 to the 
storage tank. The ground surface between the building and the AST as well as the area surrounding 
the AST is covered with asphalt. No evidence of contaminationkprlls were observed in the vicinity of 
the SWMU during the Phase I CSL An investigation plan is presented in Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose of the investigation was to determine if 
operation of the AST has impacted surface and subsurface soils \in the area of the SWMU. Soil 
samples were collected from three soil borings that were advanced in the vicinity of the AST (see 
Figure 1). The samples were submitted to Quanterra Laboratories +d analyzed for VOCs, SVOCs, 
and RCRA metals. The analytical results were compared to background criteria, NC DENR soil to 
groundwater screening criteria, and USEPA Region IX residential PRGs. Based on evaluation of the 
results, two SVOCs (benzo(a)pyrene and benzo(b)fluomnthene) Fxceeded the regulatory driven 
criteria. Therefore, additional investigation at SWMU 300 was recommended in the form of a Phase II 
CSL 

4.20.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 19 and 20,2002 and April 2,2002 in general accordance 
with the Final Project Plans (Baker, 2002). The purpose of the invektigation was to further evaluate 
potential impacts to soil at the SWMU and determine if groundwater has been impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Figure 1 and were selected based on 
results from the Phase I CSI. Detailed procedures used to collebt and analyze the samples are 
described in Section 3.0. 

The field investigation included the following: 

. Surface and subsurface soil sampling at three temporary well borings 
0 Groundwater sampling at three temporary wells 

Table 1 provides a summary of the temporary well construction details and static groundwater level 
measurements. A summary of the groundwater sampling field pammeters is included in Appendix D. 

The water table was measured in the wells at depths ranging from appkoximately 0.9 to 1.8 feet below 
the ground surface. Groundwater elevations in the wells ranged fromlapproximately 16.4 to 16.8 feet 
above mean MSL. An interpretive groundwater (contour map is provided as Figure 1 and shows that 
groundwater in the vicinity of the SWMU appears to flow north. / 

i 

4.20.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChem 
SVOCs. A summary of the analytical results is iuCluded in Appendi 

aboratories and analyzed for 
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For the purpose of this investigation, the analytical results for the $OPCs identified in Phase I were 
combined with the analytical results collected during Phase II. Thp analytical results and statistical 
summaries for positive detections from the two phases are present&l on Tables 2 through 5 and were 
compared to the following screening criteria: 

l Default and site-specific NC DENR soil to groundwater cbteria 
l USEPA Region IX residential PRGs 

Figure 2 presents the distribution of contaminants that exceeded tGe regulatory driven criteria. 

Fourteen SVOCs (mostly PAIIs) were detected in the sample sej. The majority of SVOCs were 
detected in surface soil sample SWMU300-ISO3-00 which was colbted in September 1997 during 
the Phase I CSI. Benzo(a)pyrene and benzo(b)fluom.nthene were delected in surface soil SWMU300- 
ISO3-00 at concentrations exceeding the NC DENR soil to grouqdwater screening criteria and/or 
USEPA Region IX residential PRGs. None of the other SVOCs det$cted in the samples exceeded the 
established screening criteria. 

Groundwater 

The analytical results and statistical summary for positive detectionb are presented on Tables 6 and 7 
and were compared to the following screening criteria: 

l North Carolina 2L standards 

One SVOC (napthalene) was detected in groundwater samples SWMU 3OO-GWO2. The concentration 
was below the 2L standard. No other SVOCs were detected in the .4amples. 

4.20.4 Conclusions 

Benzo(a)pyrene and benzo(b)fluomnthene were detected in soil at ( 
DENR soil to groundwater screening criteria and/or USEPA Regic 

None of the SVOCs detected in the groundwater exceeded the esta 

The detections of benzo(a)pyrene and benzo(b)fluoranthene in sufi 
be related to paving operations at the SWMU. The entire area is 
detections are likely associated with the asphalt. Based on the lacl 
soil collected during the Phase II CSI, no further action is wan-ante 
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TABLE 1 

SUMMARY OF PHASE II CONFIRMATORY SAMPLING 
TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CONFIRMATORY SAMPLING INVESTIGATION 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0143 

loporrvc 
Consultant Casing Screen Depth to 
Supervising Elevation Ground Surface Boring Depth to Depth to Interval Groundwater Groundwater 

Well No. 
Date Well (feet, above Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite Depth (feet, (feet, below top Elevation (feet, 

Installed Installation msl) above msl) bgs) (feet, bgs) (feet, bgs) (feet, bgs) be) of casing) bgs) 
SWMU300-TWO1 3/l 9102 BAKER 17.56 17.9 12 12 1.2 0 2 0.89 16.7 

S WMU300-TWO2 3fZOlO2 BAKER 18.22 18.9 12 12 1 0 2 1.82 16.4 
S WMU300-TWO3 3/19/02 t RAKER 1777 170 11 11 n< n 1 n 03 1L 0 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWells.xls 
swMU300 

- - -. 



SEMIVOLA’MLES (@kg) 
Antbracene 

Benzaldehyde 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluorantbene 

bis(2-Ethylhexyl) phthalate 
B~tyl benzyl phthalate 

Carbazole 
Cbrysene 

Di-n-butyl phthalate 
Fluoranthene 
Phenanthrene 

Pjj:euc 

., 
TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 300 

SWMU CONRRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LBJEUNE, NORTH CAROLINA 

995000 
NE 
358 

393(l) 
4980 (2) 

49800 (2) 
6670 

27800 
NE 

39800 
24800 

276000 
59GOO 

286000 

22000000 
6100000 

620 
62 

620 
6200 

35000 

24000 
62000 

6100000 
2300000 

NE 
2300000 

ND 
NA 
ND 
ND 
ND 
ND 
97 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 22 J 
NA NA 

g /-----gJ 

4800 
57 J 83 J 

ND 56 .I 
ND 110 J 
ND 71 J 
ND 46 J 
41 J 140 J 

ND 47 J 
42 .I 110 J 

~~~~. _ ~~ ~~-~ 
Underlined - Exceeds NC DENR soil to groundwater comparison.criteria’ 

r.-izz-j Exceeds USEPA Region IX PRGs 
- Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific criteria were calculated using B 2L standard 
or interim 2L standard and TOC of 4310 mgikg. 

(2) - Site-specific criteriacalculated with interim 2L and TOC of 43IOmg/kg. 
J - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Target Compound List 

ND - Analyte not detected. 

NE - Not established 

SWMU300-TWOl-00 

03-19-2002 

O’- 1’ 

ND 
ND 
ND 
ND 
ND 
ND 
61 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

9/l i/O2 
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TABLE 2 

SEMIVOLATILES (@kg) 
Anthracene 

Benzaldehyde 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Butyl benzyl phthalate 

Carbazole 
Chrysene 

Di-n-butyl phthalate 
Fluoranthene 

Phenantiene 
Pyrene 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 300 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR Soil to 

Groundwater Values 

SWMU300-TW02-00 SWMU300-TW03-00 

03-20-2002 03-19-2002 

o’- I’ o’- 1’ 

995000 22000000 
NE GlOOOOO 
3.58 620 

393(l) 62 
4980 (2) 620 

49800 (2) 6200 
6670 35000 

27800 12000000 
NE 24000 

39800 62000 
24800 6100000 

276000 2300000 
59600 NE 

286000 2300000 

ND 
ND 
ND 
ND 
ND 
ND 
57 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
41 J 

ND 
ND 
ND 
ND 
50 J 

ND 
ND 
ND 
ND 
28 J 

ND 
ND 

~~ ~~~~- ~~~~~~~~~~ ~~ ~-~- ~-~- ~~~ ~_~~~ ~~~~ ~~~ ___~ ~~- &?h%&; 6&e% i%%%$~to groundwater comparison criteria 

--;5iilzrJ Exceeds USEPA Region 1X PRGs 
- Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific criteria were calculated using a 2L shndard 
or interim 2L standard and TCC of 4310 mgkg. 

(2) - Site-specitic criteria calculated with interim 2L and TOC of 431Omgn(g. 
f - Analyte detected. Report value is estimated. 

MA * Not analyzed. Not on the Phase I Target Compound List 

ND - Analyte not detected. 

Nff - Not established 

9/l 1102 
SWMlJ3OO,SOIL.xls Page 2 of 2 
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TABLE 3 

SEMIVOLATILES (u&kg) 
Anthracene 

Benzaldehyde 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Butyl benzyl phthalate 

Carbazole 
Chrysene 

Di-n-butyl phthalate 
Fhtoranthene 
Phenanthrene 

Pyrene 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 300 

SWMU CONFIRMATORY SAMPLJNG (CTO-Oi43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range 
Soil to Groundwater PRGs Detects of Positive 

Values 

NE 
358 

393 (1) 
4980 (2) 

49800 (2) 
6670 

27800 
NE 

39800 
24800 

276000 
59600 

286000 

Residential Soil No. of Samples Detections 

22000000 l/6 225 
6100000 l/3 41 J 

620 116 465 
62 l/6 5000 

620 116 3000 
6200 l/6 4800 

35000 616 501-975 
12000000 116 565 

24000 l/6 IlOJ 
62000 l/6 71 J 

6100000 l/6 465 
2300000 316 28 J - 140 J 

NE 116 47 J 
2300000 2/6 42J- 1lOJ 

J - Analyte detected. Reportvalue isestitmuted. 
NA - Not applicable 

(l)- Detected concentrations exceed NC DENR generic soil-to-water criteria. 
Therefore, site-specific criteria were calculated using a 2L standard 
or interim 2L standard and TOC of 4310 m@kg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 4310mSkg. 

9/l 1102 
SWMU3OO~SOIL.xls 

Positive Detects Positive Detects Positive Detects Positive Detects 

Above AOC Above Base Above NC DENR USBPA Region IX 
Background Background Soil to Groundwater Residential Soil 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
^. 
NA 

Page 1 of 1 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 300 

SWMU CONF!RMATORY SAMPLING (CTO-0143j 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

USEPA Region IX 
G:::Etz:C~PRGsResideaUalSoiiJ 

SWMU300-ISOl- SWMU300-IS02-01 SWMU300-IS03-01 SWMU300-TWOl-02 SWMtJ300-TW02-02 

09-08-1997 09-08-1997 09-08-1997 03- 19-2002 03-20-2002 
2' - 4' T-4 2' - 4' 3'- 5' 3'. 5' 

SEMIVOLATILES(ugikg) 

bis(%Etbylhexyl) phthalate 6670 35000 1400 ND ND 310 .I ND 
Butyl benzyl phthalate 27800 12000000 54 J ND ND ND ND 

Fluoranthene 276000 2300000 (if J ND ND ND ND 
Pyrene 286000 2300000 51 J ND ND ND ND 

Underlined _ Exceeds NC DENK soil to groundwater 
comparison criteria 

9/l l/O2 
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TABLE4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 300 

SWMU CONFIRMATORY SAMPLING (CTO-Oi 43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SEMIVOLATILES (q/kg) 

bis(2-Ethylhexyl) phthalate 
Butyl benzyl phthalate 

Fluoranthene 

Pyrene 

6670 35000 71 J 

27800 12000000 ND 
27GOOO 2300000 ND 

286000 2300000 ND 

Underlined _ Exceeds NC DENH soil to groundwater 
comparison criteria 

Exceeds USEPA Region IX PRGs ~~~--~~-~ -~~~~~~-~ -~- ~~ r7Gz---m 
- AiiaJym&%ec@ed~ ReporGahieis e&mated. 

ND - Analyte not detected. 
NE - Not established 

9/l 1102 

SWMU300~S01L.xls 
Page 2 of 2 
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TABLE 5 

NC DENR 
Soil to Groundwater 

Values 

SEMIVOLATILES @g/kg) 
bis(2-Ethylhexyl) phthalate 

Butyl benzyl phthalate 
Fluocanthene 

Pyrene 

6670. 35000 3/G 715.1400 NA NA 
27800 12000000 l/G 545 NA NA 

276000 2300000 l/G G7 J NA NA 
286000 2300000 l/G 51 J NA NA 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 300 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

USEPA Region IX No. of Positive Range Positive Detects Positive Detects 
PROS Detects of Positive Above AOC Above Base 

Residential Soil No. of Samples Detections Background Background 

Positive Detects Positive Detects 
Above NC DENR USEPA Region IX 

Soil to Groundwater Residential Soil 

0 0 
0 0 
0 0 
0 0 

9/l l/02 
SWMU300~SOlL.xls Page 1 of 1 
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TABLE 6 

DETECTION SUMMARY 
GROUNDWATER - SWMU 300 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU300-TWO1 SWMtJ300-TWO2 SWMU300-TWO3 
Standards (1) 04-02-2002 04-02-2002 04-02-2002 

SEMIVOLATILES (t&L) 
Naphthalene 21 ND 2J ND 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not estimated 
(1) - If NC 2L Standard not available, Interim Standard was used. 

9/11/02 

SWMU300-WATER.xls 

Page 1 of 1 



STATISTICAL SUMMARY 
GROUNDWATER - SWMU 300 

SWMU CONFIRMATORY SAMPLING (CTO-0!43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Standards (1) Detects/No. of Samples Detections Background 2L Standard 

SEMIVOLATILES (q/L) 
Naphthalene 21 113 25 NA 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - If NC 2L Standard not available, Interim Standard was used. 

g/11/02 
SWMU300-WATER.xls Page 1 of 1 
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4.21 SWMU 302 - AS563 Abovewound Storage Tank 1 

The following sections present the SWMU description and history, the investigation activities 
conducted during the Phase II CSI, investigation findings, and conelusions. 

4.21.1 SWMIJ Description and History 

SWMU 302 is located north of the MCAS behind the Fire Rescue Building at the intersection of 
Campbell and Foster Streets. The SWMU consists of an AST with Secondary containment. The AST 
was installed in 1983 and is still in use. The AST receives used engine, hydraulic, and transmission 
oils, During the 1996 site visit conducted by Baker, petroleum stains were observed on the steps to 
the AST. In addition, four drums were situated adjacent to the AST on a pallet surrounded by 
sandbags. The area surrounding the SWMU is covered with asphalt and grass. A SWMU 
investigation plan is presented as Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose of the. investigation was to determine 
if operation of the AST has impacted surface and subsurface soils in the vicinity of the SWMXJ. 
Surface and subsurface soil samples were collected from four soil borings advanced around the 
perimeter of the AST. The samples were submitted to Quanterra Laboratories and analyzed for VOCs, 
SVOCs, and RCRA metals. The analytical results were compared to’ background criteria, NC DENR 
soil to groundwater screening criteria, and USEPA Region IX residential PRGs. Based on the 
evaluation of the results, Benzo(a)pyrene, dibenz(a,h)anthracene, and cadmium exceeded the 
regulatory driven criteria and established background/secondary Icriteria. Therefore, additional 
investigation at SWMU 302 was recommended in the form of a Ph&e II CSI. 

While writing the Project Plans for the Phase II CSI, it was determined that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Phase II CSI would be compared to 
the USEPA Region IX industrial PRGs instead of the residential PRGs. In addition, it was determined 
that the COPCs identified in Phase I should be reevaluated against! the industrial PRGs. 

4.21.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 19 and April 2,2002 in general accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation was to further evaluate potential 
impacts to soil at the SWMU and determine if groundwater has been impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Figure 1 and were selected based on 
results from the Phase I CSI. Detailed proceldures used to colle& and analyze the samples are 
described in Section 3.0. 

‘The field investigation included the following: 

. Surface and subsurface soil sampling at three temporary well borings 
l Groundwater sampling at three temporary wells 

Table 1 provides a summary of the temporary well construction de&s and static groundwater level 
measurements. A summary of the groundwater sampling field paran#ers is included in Appendix D. 

The water table was measured in the wells at depths ranging from appboximately 0.9 to 7.8 feet below 
the ground surface. Groundwater elevations in the wells 
above MSL. An interpretive groundwater contour 
groundwater in the vicinity of the SWMU appears to flow 

11,l to 17.4 feet 
as Figure 1 and shows that 
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4.21.3 Investigation Findings 
I 
I 
I 

The soil and groundwater samples were subrnitted to CompuCh$m Laboratories and analyzed for 
SVOCs and RCRA metals. A summary of the laboratory analytica! results is included in Appendix G. 

For the purpose of this investigation, the analytical results for the COPCs identified in Phase I were 
combined with the analytical results collected during Phase II. The analytical results and statistical 
summaries for positive detections from the two phases were compared to the following screening 
criteria and are presented in Tables 2 through 5: 

0 AOC background criteria 
0 Base background criteria 
0 Default and site specific NC DENR soil to groundwater cbteria 
0 USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceed the regulatory driven criteria and 
established background/secondary criteria. 

Fifteen SVOCs (mostly PA.&) were detected in the sample set. The imajority of SVOCs were detected 
in the surface and subsurface soil samples from boring SWMU302-IS03. Benzo(a)pyrene was 
detected in surface soil sample SWMU302-ISO3-00 at concentratibns exceeding NC DENR soil to 
groundwater screening criteria and the USEPA Region IX indust& PRGs. None of the other SVOCs 
detected in the samples exceeded the applicable screening criteria. : 

Seven metals (arsenic, barium, cadmium, chromium, lead, mercury &rd selenium) were detected in the 
sample set. Cadmium and mercury were detected at concentrations exceeding AOC and Base 
background screening criteria and NC DENR soil to groundwater criteria in surface soil sample 
SWMU302-ISO2-00 and in subsurface soil sample SWMU302-TWp2-04, respectively. Arsenic was 
detected at concentrations exceeding the Base background criteria nor USEPA Region IX industrial 
PRG in two of the samples. However, the concentrations were below the NC DENR soil to 
groundwater criteria and/or USEPA Region IX industrial PRGs. The remaining four metals (barium, 
chromium lead and selenimn) exceeded the AOC and/or Base, background screening criteria; 
however, the concentrations were below the NC DENR soil to *dwater criteria and USEPA 
Region IX industrial PRGs. 

Groundwater 

The analytical results and statistical summary for positive detections were compared to the following 
screening criteria and are presented in Tables 6 and 7: I 

I 

0 Base background criteria I 
l North Carolina 2L standards 

Figure 3 presents the distribution of contaminants that exceed 
established background/secondary criteria. 

regulatory driven criteria and 
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Three SVOCs were detected in the groundwater samples from one or more of the wells as follows: 
Acenaphthene, bis(2ethylhexyl)phthalate, and naphthalene. None,of the detected SVOCs exceeded 
the applicable screening criteria. 

Five metals were detected in the groundwater samples from one or more of the wells, as follows: 
arsenic, barium, chromium, lead, and selenium. These five metals exceeded the background criteria. 
Bowever, the concentrations (except for arsenic) were below the 24 standards. Arsenic was detected 
in the sample from well SWMU302-TWO 1 at a concentration exceeding Base background criteria and 
North Carolina 2L standard. It should be noted that turbidity was elevated in the groundwater samples 
Tom the temporary wells and may have caused artificially high metals concentrations in the samples. 
The elevated turbidity may be attributable to clay layers that were eticountered during the drilling and 
installation of the temporary wells. 

All of the compounds detected in groundwater, except for acenaphthalene and naphthalene, were 
detected in soils at the SWh4t.J. 

4.21.4 Conclusions 

One SVOC and a few metals were detected in soil and/or groundwater at concentrations exceeding 
applicable screening criteria. Compounds that exceeded both the !OC and Base background 
screening criteria and NC DENR soil to groundwater screening cr+tena and/or USEPA Region IX 
industrial PRGs in soil were as follows: 

l SVOCs - benzo(a)pyrene 
0 Metals - cadmium and mercury 

One metal (arsenic) exceeded both the Base background screeni 
groundwater. 

The elevated turbidity in the groundwater samples from the ten 
artificially high metals concentrations in the samples. 

Based on evaluation of the results, only a few isolated detections in s 
above screening criteria. The COPCs are not typical petroleum relai 
of SWMU failure or release. Therefore, no further action is warrar 
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TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJEUNB, NORTH CAROLINA 
CTO-0143 

Top of PVC 
Consultant Casing Screen Depth to 
Supervising Elevation Ground Surface Boring Depth to Depth to Interval Groundwater Groundwater 

Date Well (feet, above Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite Depth (feet, (feet, below top Elevation (feet, 
Well No. Installed Installation msl) above msl) bgs) (feet, bgs) (feet, bgs) (feet, bgs) bgs) of casing) bgs) 

S WMU302-TWO1 3/19/02 BAKER 19.04 19.2 18 18 6 4 8 7.8 11.2 

SWkXJ302-TWO2 3/19/02 BAMER 18.57 18.7 18 18 6 4 8 7.5 11.1 

SWMU302-TWO3 3119102 BAKER 18.32 18.5 18 18 6 4 8 0.9 17.4 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWells.xls 
swMu302 
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TABLE 2 

DETJXTION SUMMARY 
SURFACE SOIL. - SWMU 302 

WMU CONPIRMATORY SAMPLING (CTQ-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil to-1 SWMU3O;;Oy;;; 

Background Oraundwater Values 

SWMU30;;0~;;4- SWMU3OO;ISp&$ SW%IU300~&?$ 

0' - 2' 0'. 2 u-2 o'- 2' 

SEMIVOLATILES @g/kg) 

Benzo(a)pyrene 
Beuzo@)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Di-n-butyl phthalate 
Di-n-octyl pbthalate 

Dibenz(n,h)anthracene 
Fluomntbene 

Indeno( I .2.3-cd)pyrene 
Phenanthrene 

Pyrene 

METALS (mgkg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

NE NE 358 2900 ND ND 240 J 170 J 
NE NE 317 (1) 290 ND ND 420 ND 
NE NE 4030(2) 2900 51 J ND 570 ND 
NE NE 672oooo NE ND ND 270 J ND 
NE NE 40300(2) 29000 ND ND 210 J ND 
NE NE! 6670 180000 89 J ND 390 240 J 
NE ‘NE 39800 29WM ND ND 360 140 3 
NE NE 24800 88000000 ND ND 54 J ND 
NE NE 10000000 1OOOOOOO ND ND ND ND 
NE NE 168 290 ND ND 66 3 ND 
NE NE 276000 3oOOOOoO ND ND 370 200 J 
NE NE 3260 2900 ND ND 2.50 J ND 
NE NE 59600 NE ND ND 47 J ND 
NE NE 286000 54ooOOOO ND ND 360 340 J 

1.7 0.67 5.24 
33 17 848 

0.04 0.05 2.7 
19 15 21 
23 21 270 

0.1 0.1 0.015 
1.2 0.46 12 

2.7 
100090 

810 
450 
750 
610 

Ihmds AOC bdwound concentrations 
Bold . Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

----B Bmced - BxceedHYSEPA-RegiaiiIX PIKK 

(1) - Detected concentrations exceeded NC DENR generic soil-to- 
groundwater criteria. Therefore, site-specific criteria wefe 

calculated using a 2L or interim 2L standard and TOC of 3482 mg/kg. 

(2) - Site-specific criteriacalculated with interim 2L and TCC of 3482mgkg. 
3 - Analyte detected. Report value is estimated. 

ND - Analyte not detected, 

NE - Not established 

10/4/02 
SWMrl?fl', Si-m rle 
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TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 302 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNB, NORTH CAROLINA 

Base NC DENR Soil “I-1 SWMU3Og2-T;;: 
Background Groundwater Values 

SWMU3O~~~Q~ 

0’. 1’ U-1’ 
SEMIVOLATILES (ugkg) 

Benzo(a)antbracene 
Benzo(a)pyrene 

Benzo@)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) plitbalate 

Chrysene 
Di-n-bmyl phthalate 
Di-n-octyl phthalate 

Dibenz(a,h)anthracene 
Fluoranthene 

Indeno(l,2,3+d)pyrene 
Phenanlhrene 

Pyrene 

METALS (mg/kg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

NE NE 358 
NE NE 317 (1) 
NE NE 4030 (2) 
NE NE 6720000 
NB NE 40300 (2) 
NE NE 6670 
NE NE 39800 
NE NE 24800 
NE NE 1oooouoO 
NB NE 168 
NE NB 276000 
NE NE 3260 
NE NE 59600 
NE NE 286000 

1.7 
33 

_ _ 

0.67 5.24 2.7 
17 848 1OOOOO 

290 
2900 

NF! 
29000 

180000 
29Mxx) 

88000000 
IooooooO 

290 
3OOX@OO 

2900 
NE 

54OOOOOO 

0.04 0.05 2.7 810 
19 15 27 450 
23 21 270 750 

0.1 0.1 0.015 610 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND 67 J 51 J 
ND ND ND 
ND ND ND 
59 J ND ND 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

ND 
9.5 

ND 
8.5 

0.96 J 
20.1 

0.04 J ND 
5.2 3.6 
4.9 J 2.9 J 

Q&J Q&J 

SWMU302-TW03-00 
03-19-2002 

o- 1’ 

1.2 0.46 12 loo00 0.51 J ND ND 

g&g Exceeds AOC background concentrations 
Bold - Exceeds base background concentradons 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
~._ &II-r-q Boxed Exceeds USEPARegionX~PR(;s~~~~-~~ 

(1) - Detected concentrations exceeded NC DENR generic soil-to- 

groundwater criteria. Therefore, site-specific criteria were 

citlculawd using a 2L or Interim 2L standard and TOC of 3482 mglkg. 
(2) _ Sile-specific criteria calculated with interim 2L and TOC of 3482mgikg. 

J- Anatyte detected. Report value is estimated. 
ND - Analyte not detected. 

NE - Not established 

1014lO2 
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SEMIVOLATILES @g/kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)peryIene 
Benzo(k)fluoranthene 

bis(2Ethylhexyl) phthalate 
Chrysene 

Di-n-butyl phthalate 
Di-n-octyl phthalate 

Dibenz(a,h)anthracene 
Fluoranthene 

hrdeno(l,2,3-cd)pyrene 
Phenanthrene 

Pyrene 
METALS (mgkg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 
__~ ~~___ 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 302 

SWMU CONFIRMATORY SAMPLlNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive 
AOC Base Soil to Groundwater PRO; Detects 

Background Background Values Industrial Soil No. of Samples 

NE NE 358 
NE NE 317 (1) 
NE NE 4030 (2) 
NE NE 6720000 
NE NE 40300 (2) 
NE NE 6670 
NE NE 39800 
NE NE 24800 
NE NE 10000000 
NE NE 168 
NE NE 276000 
NE NE 32GO 
NE NE 59600 
NE NE 286000 

290 
2900 
NE 

29000 
180000 
290000 

88000000 
10000000 

290 
30000000 

2900 
NE 

54000000 

217 17OJ-240J NA NA 0 
l/7 420 NA NA 0 

217 51 J-570 NA NA 0 
l/7 270 J NA NA 0 

II7 2105 NA NA 0 

5t7 51 J - 390 NA NA 0 
217 140 J - 360 NA NA 0 

1t7 54 J NA NA 0 
117 59J NA NA 0 

1t7 6G J NA NA 0 
2l7 200 J - 370 NA NA 0 

l/7 250 J NA NA 0 

117 47 J NA NA 0 
21’7 340 3 - 360 NA NA 0 

1.7 0.67 
33 17 

0.04 0.05 
19 15 
23 21 
0.1 0.1 
1.2 0.46 

5.24 
848 
2.7 
27 

270 
0.015 

12 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

2.7 Ii7 
100000 3t7 

810 4l7 
450 7i7 
750 7l7 
610 317 

!QOOO ~~ ~-l/n 

.~*‘,, 

TABLE 3 

Range Positive Detects Positive Detects Positive Detects Positive Detects 

of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Detections Background Background Soil to Groundwater Industrial Soil 

(1) - Detected concentrations exceeded NC DENR generic soil-to-groundwater criteria. Therefore, site-specific criteria 
were calculated using a 2L or interim 2L standard and TOC of 3482 mg/kg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 3482mgIkg. 
AOC comparison - AOC 2 Surface Soil 
Base comparison - Fine Sand Surface Soil 

1 O/4/02 
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TABLii i 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 302 

SWMU CONFIRMATORY SAMFLiNG (CTO-0143) 
MCB, CAMP LBJEUNE, NORTH CAROLINA 

SEMiVOLATILES (@kg) 
Benzaldehyde 

Benzo(a)anthracene 
Berizo(a)pyrene 

Beuzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Chrysene 

Di-n-octyl phthalate 
Fluoranthene 

lndeno( 1,2,3-cd)pyrene 
Phenanthrene 

Pyrene 
METALS (mgkg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

1 O/4/02 

SWMU302~SOIL.xls 

Base NC DENR Soil toI- SWMU3OO-II~~;~~ 
Background Groundwater Values PRGs Indusmal Sot1 

SWMU30~;0~~?;$ 

2-c 2’ - 4’ 

NE NE 
.NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

14 ii 524 2.7 ND 
47 29 848 100000 ND 

0.01 0.01 2.7 810 ND 
38 27 27 450 3.7 
15 14 270 750 2.8 

0.07 0.09 0.015 610 ND 
0.86 1.7 12 10000 ND 

NE 
358 

317 (1) 
4030 (2) 
6720000 

40300 (2) 
6670 

39800 

276000 
3260 

59600 
286000 

88000000 NA NA 
2900 ND ND 

290 ND ND 
2900 ND ND 

NE ND ND 
29000 ND ND 

180000 ND ND 
290000 ND ND 

10000000 ND ND 
30000000 ND ND 

2900 ND ND 
NE ND ND 

54000000 ND ND 

*;q&y &*f ,gs 

~~~~~~~~~~ E xceeds AOC background concentrations 
Bold + Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed - Exceeds USEPA Region IX PRGs 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 7.L or interim 2L standard and TOC of 3482 mg/kg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 3482mg/kg. 
J - Analyte detected, Report value is t?Sthdted. 

NA - Not analyzed. Not on the Phase 1 Target Compound List 
ND - Anilly(e not detected. 
NE - Not established 

ND ND ND 
ND ND ND 
ND ND ND 

7 7.6 4.5 
4.6 7.9 4.3 
ND ND ND 
ND ND ND 

SWMU302-IS03-01 SWMU302-IS04-01 
09-08-1994 09-08-1997 

2’ - 4’ 2’ - 4 

NA NA 
150 J ND 
200 J ND 
270 J ND 

98 J ND 
78 .I ND 

420 90 J 
260 J ND 

ND ND 
180 J ND 
100 J ND 
84 J ND 

330 J ND 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 302 

SWMU CONFIRMATORY SAMPLING (@TO-OI43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil toI-1 SWMU3O~;?%W;~~ 
Background Groundwater Values PRGs Industrial Sot1 

SWMLI3O~;vVO~;~~ 

Y- 11’ T-9 

SEMiVOLATILES (@kg) 
Benzaldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Chrysene 
Di-n-octyl phthalate 

Fluoranthene 
Indeno(l,2,3+d)pyrene 

Phenanthrene 
Pyrene 

METALS (mglkg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

IO/4102 

NE NE NE 
NE NE 358 
NE NE 317 (1) 
NE NE 4030(2) 
NE NE 6720000 
NE NE 40300(2) 
NE NE 6670 
NE NE 39800 
NE NE 10000000 
NE NE 276000 
NE NE 3260 
NE NE 59600 
NE NE 286000 

:1 
29 

5.24 
848 

88000000 
2900 

290 
2900 

NE 
29000 

180000 
290000 

10000000 

2900 
NE 

54000000 

ND 36 J 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND 2100 
ND ND 

ND 73 J 
ND ND 
ND ND 
ND ND 
ND ND 

2.71 3.31 
100000 12.9 

0.82 J 
15.8 

SWMU302-TWO3-05 
03-19-2002 

9'- 11’ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

1 J 

Wg.$ ‘fier-‘v “,,, p 
KY&~@Ii%$~ Exceeds AOC background concentrations ;,w *~,,,“~;.&&t~ 

Bold - Exceeds base background concentrations 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PRGs 
(1) - Detected concentrations exceed NC DEhtR generic 

soil-to-water criteria. Therefore, site-specific crltieria were 
calculated using a 2L or interim 2L standard and TOC of 3482 mgikg. 

(2) - Site-spccitic criteria calculated with interim 2L and TOC of 3482mgnig 
J - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Target Compound List 
ND - Anaiyte not detected. 
NE - Not established 
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SEMIVOLATlLES (q/kg) 
Benraldehyde 

Benzo(a)antbracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2Bthylhexyl) phthalate 

Chrysene 
Di-n-octyl phthalate 

Pluoranthene 
Indeno( 1,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

METALS (mgkg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

, 
AOC Base 

Background Background 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwatet Industrial Soil 

NE NE NE 88000000 l/3 36J NA NA 0 0 
NE NE 358 2900 117 15OJ NA NA 0 0 
NE NE 317 (1) 290 117 200 J NA NA 0 0 
NE NE 4030 (2) 2900 l/7 270 J NA NA 0 0 
NE NE 6720000 NE l/7 98 J NA NA 0 0 
NE NE 40300 (2) 29000 l/7 78J NA NA 0 0 
NE NE 6670 180000 317 90 J - 2700 NA NA 0 0 
NE NE 39800 290000 117 260 J NA NA 0 0 
NE NE 10000000 10000000 117 73J NA NA 0 0 
NE NE 276000 30000000 l/l 18OJ NA NA 0 0 
NE! NE 3260 2900 117 1OOJ NA NA 0 0 
NE NE 59GOO NE If7 84 J NA NA 0 0 
NE NE 286000 54000000 l/7 330 J NA NA 0 0 

14 11 5.24 2.7 317 
47 29 848 100000 317 

0.01 0.01 2.1 8!0 3l? 
38 27 27 450 l/7 
15 14 270 750 717 

0.07 0.09 0.015 610 3t7 
0.86 1.7 12 10000 211 

2.7 J - 9.7 J 0 
0.03 J - 0.5 0 

0.57 J - 0.58 3 0 

! ,. , , -_.,, 
TABLE 5 

STATISTICAL SUMMARY 
SUBSURFACE SOU, - SWMU 302 

S WMU CONPIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNB, NORTH CAROLINA 

(1) - Detected concentrations exceed NC DBNR generic soil-to-water criteria. 
Therefore, site-specific critieria were calculated using a 2L or interim ZL standard and TOC of 3482 mgnig. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 3482mgikg. 
AOC comparison - AOC 2 Subsurface Soil 
Base comparison - Clay Subsurface Soil 

1 O/4/02 
SWMU302-SOIL.xls Page 1 of 1 



\ 

SEMIVOLATILES (ugiL) 

Acenaphthene 

bis(2-Ethylhexyl)phthalate 

Naphthalene 

METALS (q/L) 

Arsenic 

Barium 

Chromium 

Lead 

NE 80 ND 0.7 .I 0.8 J 

NE 3 ND 1 J ND 

NE 21 ND 1 J 1 J 

12 10 

145 2000 

5.8 50 

3.6 15 

2.8 50 

NC 2L SWMU302-TWO1 SWMU302-TWO2 SWMU302-TWO3 

Standards (1) 04-02-2002 04-02-2002 04-02-2002 

DETECTION SUMMARY 
GROUNDWATER - SWMU 302 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

J 7 J 3.6 .I 

J J 

J J 

J J 

J ND ND 

Exceeds background concentrations 

Bold - Exceeds 2L standards, 

S/30/02 

SWMU302-WATER.xls 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not esthnated 

(1) - If NC 2L Standard not available, Interim Standard was used. 

Page 1 of1 
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STATISTICAL SUMMARY 
GROUNDWATER - SWMU 302 

SWMtJ CONPIRMATORY SAMPLING (Cl-O-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SEMJS’OLATILES (q/L) 
Acenaphthene 

bis(2-Ethylhe~yf)phthalate 
Naphthalene 

METALS @g/L) 
Arsenic 
Barium 

Chromium 
Lead 

Background 
Concentrations 

NE 
NE 
NE 

12 10 313 
145 2000 313 
5.8 50 313 
3.6 15 3J3 
2.8 50 l/3 

NC 2L No. of Positive 
Standards (1) Detects/No, of Samples 

80 213 
3 l/3 

21 213 

Range of Positive 
Detections 

0.7 J - 0.8 J 
1.J 
1J 

3.6 J - 12.7 J 
189 J - 527 J 

16.1 J - 42.4 J 
4.3 J - 10.6J 

5J 

Positive Detects above Positive Detects above 
Background 2L Standard 

NA 0 
NA 0 
NA 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

(1) - If NC 2L Standard not available, Interim Standard was used. 

8/23/02 
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4.22 SWMU 303 - Aboveground Storage Tank 

The following sections present the SWMU description and histpry, the investigation activities 
conducted during the Phase II CSI, investigation findings, and conclusions. 

4.22.1 SWMU Description and History 

SWMU 303 is located in the MCAS area east of Bancroft Street between the aircraft parking apron 
and Building AS-5 15. The SWMU consists of two ASTs that are contained within a concrete,.bermed 
structure. The tanks are labeled as “Hydraulic Fluid, Engine and Transmission Oils Only, No Solvents 
or Other Chemicals”. The steel tanks were installed in 1983 and are still in use. A SWMU 
investigation plan is presented as Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose of 9 investigation was to determine 
if operation of the ASTs has impacted surface and subsurface soils m the vicinity of the SWMU. At 
the time of the investigation, petroleum staining was noted on the outside of the concrete berm. 
Surface and subsurface soil samples were collected from four borings advanced around the perimeter 
of the SWMU (see Figure 1). The samples were submitted to Quanterra Laboratories and analyzed for 
VOCs, SVOCs, and RCRA metals. The analytical results were compared to background criteria, NC 
DENR soil to groundwater screening criteria and USEPA Region Ki residential PRGs, Based on the 
evaluation of the results, acetone, a few SVOCs, and arsenic exceeded the regulatory driven criteria 
and established back@ound/secondary criteria. 
recommended in the form of a Phase XI CSI. 

Therefore, additional /investigation at SWMU 303 was 

While writing the Project Plans for the Phase II CSI, it was determined that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Phase II CSI would be compared to 
the USEPA Region IX industrial PRGs instead of the residential PRGs. In addition, it was determined 
that the COPCs identified in Phase I should be re-evaluated against Lhe industrial PRGs. 

4.22.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 19,20 and April 2,2002 in general accordance with the 
Final Project Plans (Baker, 2002). The purpose of the investigation was to further evaluate potential 
impacts to soil at the SWMU and determine if groundwater has been impacted as a result of a 
release(s) from the SW’MU. The sample locations are shown on Figure 1 and were selected based on 
results from the Phase I CSI. Detailed procedures used to collect and analyze the samples are 
described in Section 3 .O. 

The field investigation included the following: 

0 Surface and subsurface soil sampling at three temporary we\1 borings and two soil borings 
0 Groundwater sampling at three temporary wells 
. Re-sampling surface soil at location SWMU303-ISO4-00 ~ 

Table 1 provides a summary of the temporary well construction details and static groundwater level 
measurements. A summary of the groundwater sampling field parameters is included in Appendix D. 

’ 
The water table was measured in the wells at depths ranging from app ‘oximately 6.6 to 6.7 feet below 
the ground surface. Groundwater elevations in the wells ranged from F pproxirnately 11.9 to 12.1 feet 
above MSL. An interpretive groundwater contour map is providq as Figure 1 and shows that 
groundwater in the vicinity of the SWMU appears to flow north/nor&ast. 
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4.22.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChem Laboratories and analyzed for 
SVOCs and RCRA metals. In addition, the surface soil sampt e location that was resampled il 
(SWMU303-ISO4-00) was analyzed for VOCs only, to confirm the bresence of acetone. A summary 
of the laboratory analytical results is included in Appendix G. I 

For the purpose of this investigation, the analytical results for the COPCs identified in Phase. I were 
combined with the analytical results collected during Phase II. The analytical results and statistical 
summaries for positive detections from the two phases were compared to the following screening 
criteria and are presented in Tables 2 through 5: 

l AOC background criteria 
0 Base background criteria 
l Default and site specific NC DENR soil to groundwater criteria 
l USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. 

Six VOCs were detected in the soil sample set. 14cetone (14,000 u&g) exceeded the NC DENR soil 
to groundwater screening criteria in surface soil sample SWMU303~ISO4-00, which was collected in 
September 1997 during the Phase I CSI. The presence of acetones in this sample was suspect and 
likely attributable to decontamination or analytical procedures. Ace&e was detected in the associated 
equipment rinsate blank (37 1EROlB) collected during Phase I at a concentration of 59 I&I,. Even 
though acetone was detected at higher concentrations in the surface soil sample, the source of the 
contamination is not suspected to be SWMU-related. This SWMU has not had a history of accepting 
acetone contaminated waste. Sample location SWMU303-ISO4-00 was re-sampled during the Phase II 
CSI to confirm the presence of acetone. Acetone (27 J @kg) was not detected at concentrations 
exceeding the applicable screening criteria. Therefore, acetone 1s not considered as a COPC at 
SWMU 303. None of the other VOCs exceeded the applicable screening criteria. 

Sixteen SVOCs (mostly PAHs) were detected in the soil sample set h!Iost of the SVOCs were detected 
in surface soil sample SWMU303-ISO4-00 and subsurface sample SWh4U303-TWOl-04. 
Benzo(a)pyrene exceeded the NC DENR soil to groundwater screening criteria and the USEPA 
Region IX industrial PRG in surface soil sample SWMU 303-ISO4;OO. None of the other SVOCs 
detected in the samples exceeded the applicable screening criteria. ~ 

Seven metals were detected in the soil sample set, as follows: arsenic, barium, cadmium, chromium, 
lead, mercury, and selenium. Arsenic exceeded the AOC and Base background screening criteria and 
USEPA Region IX industrial PRGs in surface soil sample SWMU303-TWOl-00. Chromium and 
mercury exceeded the NC DENR soil to groundwater criteria ini one or more of the samples. 
However, the concentrations did not exceed both the AOC and Base background criteria and the 
USEPA Region IX industrial PRGs. Barium, cadmium, lead and $elenium exceeded background 
criteria; however, these metals did not exceed the NC DENR soil1 to groundwater criteria or the 
USEPA Region IX industrial PRGs. I 
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Groundwater 

The analytical results and statistical summary for positive detectionis were compared to the lfollowing 
screening criteria and are presented in Tables 6 and 7: 

0 Base background criteria 
l North Carolina 2L standards 

Figure 3 presents the distribution of contaminants that exceed the regulatory driven criteria and 
established background/secondary criteria. 

Eleven SVOCs were detected in groundwater samples from one odmore of the wells. Naphthalene 
and 4-methylphenol were detected in the sample from well STU303-TWO3 at concentrations 
exceeding the North Carolina 2L standards. In addition, 4-methylphenol exceeded the 2L standard in 
the sample from well SWMU303-TWO2. None of the other SVOCs detected in the samples exceeded 
the applicable screening criteria. 

Four metals were detected in groundwater samples from one or more of the wells, as follows: arsenic, 
barium, chromium, and lead. These four metals exceeded the background criteria. In addition, 
arsenic, chromium and lead were detected at concentrations exceeding the North Carolina 2L 
standards. It should be noted that turbidity was elevated in the! groundwater samples from the 
temporary wells and may have caused artificially high metals concentrations in the samples. The 
elevated turbidity may be attributable to clay layers that were encountered during drilling and 
installation of the temporary wells. 

4.22.4 Conclusions 
I 

A few SVOCs and metals were detected in soil and groundwater bt concentrations exceeding the 
applicable screening criteria. Compounds that exceeded both the AOC and Base background 

te screening criteria and NC DENR soil to groundwater screening cri 
PRGs in soil were as follows: 

ria and/or Region IX industrial 

0 SVOCs - benzo(a)pyrene 
l Metals - Arsenic 

Compounds that exceeded the Base background screening trite 
standards in groundwater were as follows: 

l SVOCs - 4-methylphenol and naphthalene 
l Metals - arsenic, chromium and lead 

The elevated turbidity in the groundwater samples Tom the ten 
artificially high concentrations in the samples. 

Based on evaluation of the analytical results, additional investigation 
additional investigation activities are presented in Section 5.0. 
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TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
CTO-0143 

Top of PVC 
Consultant Casing Screen Depth to 
Supervising Elevation Ground Surface Boring Depth to Depth to Interval Groundwater Groundwater 

Date Well (feet, above Mevation (feet, Depth (feet, Well Depth Sand Pack Bentonite 
Well No, 

Depth (feet, (feet, below top Elevation (feet, 
Installed Installation msl) above msl) bgd (feet, bgs) (feet, bgs) (feet, bgs) bd of casing) bgs) 

SWMU303-TWO1 3/20/02 BAKER 18.68 18.7 16 16 4 2 6 6.68 12.0 

SWMU303-TWO2 3120102 BAKER 18.68 18.8 15 15 2.9 1 5 6.55 12.1 

SWMU303-TWO3 3120102 BAKER 18.89 19.2 15 15 2.8 0.8 5 6.95 11.9 

msl = Mean Sea Level N/A = Not Applicable 
bgs = Below Ground Surface PVC = Polyvinyl chloride 

TempWells.xls 
swMu303 

- _ _ - .- - 



VOLATILES (q/kg) (2) 

1 ,CDichlorobenzene 

2-Butanone 
Acetone 

Carbon disulfide 
Chloroethane 

Methylene chloride 

SEMIVOLATILES (ugikg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Butyl benzyl phthalate 

Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 

Dibenz(a,h)anthracene 
Fluoranthene 

lndeno( 1,2,3cd)pyrene 
Naphthalene 

Phenol 
Pyrene 

METALS (mg/kg) 
~- ------menlT 

Barium 
Cadmium 

Chromium 
Lead 

Mercury 
Selenium 

NE NE 1240 8100 1.6 1.8 ND 3.4 
NE NE 692 28000000 ND ND ND ND 
NE NE 2850 (I) 6200000 1900 30 510 14090 
NE NE 4940 720000 ND ND ND ND 
NE NE 13600 6500 ND ND ND ND 
NE NE 22 21000 8 ND 7.1 ND 

NE NE 1?50 (1) 2900 ND 52 J ND 1000 
NE NE 493 (1) 290 ND 59 J 59 
NE NE 6250 (3) 2900 

JI 
ND 

65cJ 
98 J 71 J 1100 

NE NE 6720000 NE ND ND ND 200 J 
NE NE 62500 (3) 29000 ND 48 J 37 J 350 J 
NE NE 6670 180000 130 J 75 J 55 J 290 J 
NE NE 27800 100000000 ND ND ND 86 J 
NE NE 39800 290000 ND 82 J ND 830 
NE NE 248000 88000000 ND ND ND 1800 
NE NE 10000000 10000000 ND ND ND ND 
NE NE 168 290 ND ND ND 42 J 
NE NE 276000 30000000 ND ND ND 1400 
NE NE 3260 2900 ND ND ND 250 J 
NE NE 585 190000 ND ND ND ND 
NE NE 1750 100000000 ND ND ND 160 J 
NE NE 286000 54000000 ND 88 J ND 1300 

~l1 
33 

0.04 
19 
23 

0.1 
1.2 

21 270 750 12.3 10.1 13.6 16.3 

0.1 0.015 610 ND ND ND ND 

0.46 12 10000 ND ND ND ND 

TABLE 2 
DETECTION SUMMARY 

SURPACE SOIL - SWMU 303 
SWMU CONFIRMATORY SAMPLING (CTO-0143) 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base 

Background 

NC DENR Soil tori SWMU~~-IKl~ll;- 

Groundwater Values PRGs Industrial Soil 

SWMU~~CJ-R$~;~ 

0’ - 2’ u-2 

SWMU303-IS03-00 SWMU303-lS04-00 

09-09-1997 09-09-1997 

w-2 u-2 

~~~~~~~ Exceeds AOC background concentrations 
Bold * Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

r Boxed Exceeds USEPA Region IX PROS 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific crhieria were 
calculated using a ZL or interim 2L standard and TOC of 5407 mgikg. 

(2) - Phase I(l997) volatiles were run for SW8260 and SW8020 (BTBX). 
(3) - Site-specific criteria calculated with interim 2L and TOC of 5407mg/kg. 

J - Analyte detected. Report value is estimated. 
NA - Not analyzed. 

I O/4/02 ND - Analyte not detected. 

‘3WMIl’?n? SOTI ~1s NE - Not established Pace 1 of 3 
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TABLE 2 

DETECI’ION SUMMARY 
SURFACE SOIL - SWMU 303 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTii CAROLINA 

VOLATILES @g/kg) (2) 

.I ,4-Dichlorobenzene 
2-Butanone 

Acetone 
Carbon disulfide 

Chloroetbane 
Methylene chloride 

SEMIVOLATILES (@kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Butyl benzyl phthalate 

Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 

Dibenz(a,h)anthracene 
Fluoranthene 

Indeno( 1,2,3-cd)pyrene 
Naphthalene 

Phenol 
Pyrene 

METALS (mgfkg) 

NE NE 1240 8100 ND NA 
NE NE 692 28000000 75 NA 
NE NE 2850 (1) 6200000 27 J NA 
NE NE 4940 720000 2J NA 
NE NE 13600 6500 44 J NA 
NE NE 22 21000 2J NA 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 1850 (1) 
NE 493 (1) 
NE 6250(3) 
NE 6720000 
NE 62500(3) 
NE 6670 
NE 27800 
NE 39800 
NE 248000 
NE 10000000 
NE 168 
NE 276000 
NE 3260 
NE 585 
NE 1750 
NE 286000 

Arsenic- -157 0.61 mm5;24~ 
Barium 33 17 848 

Cadmium 0.04 0.05 2.7 
Chromium 19 15 27 

Lead 23 21 270 
Mercury 0.1 0.1 0.015 

Selenium 1.2 0.46 12 

Base NCDENRSoil toi USEPA Region IX , 1 SWMU303-IS04-00 SWMU303-SBOl-00 

Background Groundwater Values PRGs lndustnal Soil 03-19-2002 03-19-2002 

0's 1' 0'. 1' 

~~~~~~~~E xceeds AOC background concentrations 
Bold. Exceeds base background concentrations 

2900 NA 
290 NA 

2900 NA 
NE NA 

29000 NA 
180000 NA 

100000000 NA 
290000 NA 

88000000 NA 
10000000 NA 

290 NA 
30000000 NA 

2900 NA 
190000 NA 

100000000 NA 
54000000 NA 

27 
100000 

810 
450 

ND ND ND 
ND ND ND 

ND ND 34 J 

ND ND ND 
ND ND ND 
110 J 46 J 96 J 
ND ND ND 

ND ND ND 
ND ND 31 J 
ND 30 J ND 
ND ND I ND, 
ND ND 21 J 
ND ND 36 J 
ND ND ND 
ND ND ND 
ND ND ND 

SWMU303-SB02-00 SWMU303-TWOI-OO 

03-19-2002 03-20-2002 

o’- 1’ o’- 1’ 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 

NA 
NA 
NA 7.2 6.9 14.4 J 

750 NA 6.3 3.4 7.4 

610 NA 0.044 0.018J ND 

10000 NA 0.58 ND 0.82 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed - Exceeds USBPA Region IX PRGs 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 5409 mgikg. 

(2) - Phase I(l997) volatiles were run for SW8260 and SW8020 (BTBX). 
(3) - Site-specific criteria calculated w&b interim 2L and TOC of 5407mg/kg 

J - Analyte detected. Report value is estimated. 
NA - Not anaIyz.ed. 
ND - Analyte not detected. 
NE - Not established 



. . . . 
TABLE 2 

DETECI’ION SUMMARY 
SURFACE SOlL - SWMU 303 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil to[m[ 

Background Groundwater Values PRGs Industrial Soil 

VOLATILES @g/kg) (2) 

1,4-Dichlorobenzene 
2-Butanone 

Acetone 
Carbon disulfide 

Cbloroethane 
Methylene chloride 

SEMIVOLATILES (q/kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2*Ethylhexyl) phthalate 
Butyl benzyl phthalate 

Chrysene 
Di-n-butyl phthalate 
Di-n-octyi phthaiate 

Dibenz(a,h)anthracene 
Fluoranthene 

lndeno( 1,2,3-cd)pyrene 
Naphthalene 

Phenol 
Pyfene 

mx’ALS Wg.&d 

NE NE 1240 
NE NE 692 
NE NE 2850 (1) 
NE NE 4940 
NE NE 13600 
NE NE 22 

NE NE 1850 (1) 
NE NE 493 (1) 
NE NE 6250 (3) 
NE NE 6720000 
NE NE 62500 (3) 
NE NE 6670 
NE NE 27800 
NE NE 39800 
NE NE 248000 
NE NE 10000000 
NE NE 168 
NE NE 276000 
NE NE 3260 
NE NE 585 
NE NE 1750 
NE NE 286000 

8100 NA NA 
28000000 NA NA 

6200000 NA NA 
720000 NA NA 

6500 NA NA 
21000 NA NA 

2900 ND ND 
290 ND ND 

2900 ND ND 
NE ND ND 

29000 ND ND 
180000 ND ND 

100000000 ND ND 
290000 ND ND 

88000000 ND ND 
10000000 ND ND 

290 ND ND 
30000000 ND ND 

2900 ND ND 
190000 ND 120 J 

100000000 ND ND 
54000000 ND ND 

.~__.- ------.-A~~i6-- ~_~.~ l~:T~- ~~.~-~ 0~67 -5;24~ 

Barium 33 17 848 
Cadmium 0.04 0.05 2.7 

Chromium 19 15 27 
Lead 23 21 270 

Mercury 0.1 0.1 0.015 
Selenium 1.2 0.46 12 

.~~~%%$&%%~* Exceeds AOC background concentrations :F :s.&+i~> ~#,&&&j 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

i Boxed Exceeds USEPA Region IX PRGs 
(1) - Detected concentrations exceed NC DENR generic 

~~ -2.7~ 
100000 

810 
450 
750 
610 

10000 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 5407 m@g. 

(2) - Phase I(1997) volatiles were run for SW8260 and SW8020 (BTBX). 
(3) - Site-specific criteria calculated with interim 2L and TOC of 5407mgIkg 

J - Analyte detected. Report value is estimated. 
NA - Not analyzed. 
ND - Analyte not detected. 
NE - Not established 

SWMU303-TW02-00 SWMU303-TW03-00 

03-20-2002 03-20-2002 

o’- 1’ o’- 1’ 

l;l--J- 
15 

ND 
85 

7.1 
ND 

0.76 



VOLATILES (ug/kg) 
l&Dichlorobenzene 

ZButanone 
Acetone 

Carbon disulflde 
Chloroethane 

Methylene chiorlde 
SEMIVOLATILRS @/kg) 

Benzo(a)anthracene 
Benzo(a)pymne 

Benxo(b)fluoranthene 
Eenzo(ghi)petylene 

Benzo(k)fluoranthene 
bis(2Bthylhexyl) phthalate 

Butyl benxyl phthalate 
Chrysene 

Di-n-butyl phthalate 
Di-n-octyl phthaiate 

Dibenz(a,h)anthracene 
Fluoranthene 

indeno(i,2,3-cdJpyrene 
Naphthalene 

Phenol 
Pyrene 

METALS (mgntg) 
Arsenic 
Barium 

Cadmium 
Chromium 

~~~-~.- -. --Lead. 
Mercury 

Selenium 

AOC Base 
Background Background 

NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

I .I 

TABLE 3 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 303 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 

NC DENR 
MCB CAMP LEJEUNE, NORTH CAROLINA 

USEPA Region Id No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater 

values 

1240 
692 

2850 (1) 
4940 
13600 

22 

1850 (1) 
493 (1) 
6250 (2) 
672OOfKi 
62500 (2) 

6670 
27800 
39800 

248OtXl 
1OOOOOOo 

168 
276000 
3260 
585 
1750 

286000 

5.24 
848 
2.7 
27 

~~3.‘10- ~~~ 
0.015 

12 

PROS 
Industrial Soil 

8100 
28OBOOOO 
6200000 
720000 
6500 
21000 

2900 
290 

2900 
NE 

29000 
180000 

lOOOOOO90 
29OtXnl 

88OOOOOo 
1OOOOOOO 

290 
3OOBOoOO 

2900 
190006 

1OOOOOOOO 
54c%JOOO 

2.1 
1OOOfKl 

810 
450 
750@ - 
610 

10000 
J - Analyte detected. Report value is estimated. 

NA - Not applicabie 
NE - Not established 
(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific critierla were calculated using a 2L or interim 2L standard and TGC of 5407 mg/kg. 
(2) - Site-specific criteria calculated with interim 2L and TOC of 5407mg/kg. 

AOC comparison - AGC 2 Surface Soil 
Base comparison - Fine Sand Surface Soil 

Detects 
No. of Samples 

3/s 
115 
515 
l/5 
l/5 
3t5 

219 
319 
419 
l/9 
319 
119 
l/9 
219 
219 
l/9 
l/9 
2l9 
219 
119 
l/9 
219 

6t9 
819 
419 
919 

-919 
219 
319 

-of Positive 
Detections 

1.6 - 3.4 
7J 

27J- 14000 
25 

445 
2J-8 

52 .I - 1000 
59J-650 

345-1100 
2003 

37J-35OJ 
46J-290J 

86J 
82J-830 

31J-1800 
305 
42J 

21 J - 1400 
36J-250J 

12o.l 
16OJ 

88 J - 1300 

0.48 J - 6.1 
9.9 - 107 

0.081 J- 1.1 
4.5 J - 16.9 
3.2- l-633 

Above AGC Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater Industrial Soil 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

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 

i 

I O/4/02 



SEMIVOLATILES (@kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Fluoranthene 
Indeno( I ,2,3-cd)pyrene 

Pyrene 
METALS (mg/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

NE NE 358 
NE NE 493 (1) 
NE NE 6250 (2) 
NE NE 6720000 
NE NE 62500 (2) 
NE NE 6670 
NE NE 39800 
NE NE 10000000 
NE NE 168 
NE NE 276000 
NE NE 3260 
NE NE 286000 

14 
47 

0.01 
38 
15 

0.07 
0.86 

1.6 5.24 2.? &$ 
22 848 100000 ND 

0.01 2.7 810 ND 
16 27 450 13.4 

8.2 270 750 6.9 
0.08 0.015 610 ND 
0.69 12 10000 0.66 ND ND 0.79 

.‘. 

TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 303 

SWMU CONFIRMATORY SAM?LiNG (CTO-Oi43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base USEPA Region IX NC DENR Soil to/I SWMU303-IS01-03 SWMU303-IS02-03 SWMU303-IS03-03 SWMU303-IS04-03 

Background Groundwater Values PRGs Industrial Soil 09-09-1997 09-09-1997 09-09- 1997 09-09-1997 

6’ - 8’ 6’- 8 6’ - 8’ 6’ - 8’ 

2900 
290 

2900 
NE 

29000 
180000 
290000 

10000000 
290 

30000000 
2900 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
340 J 110 J 100 J 82 J 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

6.7 
3.3 
ND 

3.3 
ND 
ND 

15.8 
7.8 
ND 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PRGs 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 5407 mg/kg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 5407mg/kg. 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

1 O/4/02 

SWMU303,SOIL.xls 
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TABLE 4 

SEMIVOLATILES (q/kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Fluoranthene 
lndeno(l,2,3-cd)pyrene 

Pyrene 
METALS (mglkg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

14 
47 

0.01 
38 
15 

0.07 
0.86 

1.6 5.24 I.3 3.6 
22 848 17 

0.01 2.7 ND 

16 27 450 14.2 10.1 10.3 J 7.2 J 
8.2 270 750 9.5 

&I 
13.4 3.1 

0.08 0.015 610 0.034J ND ND 
0.69 12 10000 ND ND ND ND 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 303 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SWMU303-SBOl-04 SWMU303-SB02-04 SWMU303-TWOl-04 
03-19-2002 03-19-2002 03-20-2002 

7’ - 9’ 7’ - 9’ 7’- 9 

358 
493(l) 

6250(2) 
6720000 

62500(2) 
6670 

39800 

168 
276000 

32GO 
286000 

2900 
290 

2900 
NE 

180000 
290000 

10000000 
290 

2900 
54000000 

ND ND 150 J ND 
ND ND 250 J ND 
ND ND 330 J ND 
ND ND 180 J ND 

ND ND 270 J ND 
90 J 180 J 72 J ND 

ND ND 200 J ND 
ND ND ND ND 
ND ND 84 J ND 
ND ND 240 J ND 
ND ND 360 J ND 
ND ND 220 J ND 

SWMU303-TW02-04 
03-20-2002 

7’- 9’ 

~~~~~*~~Exceeds AGC background concentrations 
Bold - Exceeds base background concentrations 

Exceeds NC DENR sail to groundwater comparison criteria Underlined - 

I Boxed Exceeds USEPA Region IX PRGs 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TGC of 5407 mg/kg. 

(2) - Site-specific criterka calculated with interim 2L and TOC of 5407mg/kg 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

1014102 

SWMU303401L.xls 
Page 2 of 3 



SEMXVOLATXLES (@kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Fhtoranthene 
Indeno(l,2,3-cd)pyrene 

Pyrene 
METALS (mg/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 303 

SWMU CONFIRMATORY SAM?LiNG (CTO-0143) 
MCB, CAMP LEJEUNE. NORTH CAROLINA 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

14 1.6 5.24 2.7 ND 
47 22 848 100000 11.3 

0.01 0.01 2.7 810 ND 
38 16 27 450 7.5 J 
15 8.2 270 750 4.2 

0.07 0.08 0.015 610 ND 
0.86 0.69 12 10000 ND 

NE 358 2900 39 J 
NE 493(l) 290 85 J 
NE 6250(2) 2900 92 J 
NE 6720000 NE 68 J 
NE G2500(2) 29000 110 J 
NE 6670 180000 240 J 
NE 39800 290000 72 J 
NE 10000000 10000000 280 J 
NE 168 290 ND 
NE 276000 30000000 39 I 
NE 3260 2900 130 J 
NE 286000 54000000 55 J 

:‘wn<ey>* ,*;:,-z. 

&~Q$@b@$@Exceeds AOC background concentrations ~r;w: :,,*;:y:,*,,.q&- 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PRGs 
(1) - Detected concentrations exceed NC DBNR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TGC of 5407 mg/kg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 5407mgntg 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

SWMU303-TW03-03 
03-20-2002 

5’-7 

I O/4/02 

SWMU303-SOIL.xls 
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SEMIVOLATILES @/kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)tluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Fluoranthene 
Indeno( 1 ,2,3-cd)pyrene 

Pyrene 
METALS (mgkg) 

Arsenic 
Barium 

Cadmium 
Chr0irhii 

Lead 
Mercury 

Selenium 

AOC Base 
Background Background 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

NE NE 358 2900 219 39J-15OJ NA NA 0 0 
NE NE 493 (1) 290 219 85J-250J NA NA 0 0 
NE NE 6250 (2) 2900 219 92J-3305 NA NA 0 0 
NE NE 6720000 NE 2f9 68J-18OJ NA NA 0 0 
NE NE 62500 (2) 29000 22i9 llOJ-270J NA NA 0 0 
NE NE 6670 180000 8f9 72J-3405 NA NA 0 0 
NE NE 39800 290000 2l9 72J-2OOJ NA NA 0 0 
NE NE? 10000000 10000000 l/9 280 J NA NA 0 0 
NE NE 168 290 l/9 84J NA NA 0 0 
NE NE 276000 30000000 2f9 39J-2403 NA NA 0 0 
NE NE 3260 2900 219 1305-3605 NA NA 0 0 
NE NE 286000 54000000 219 55 J - 220 J NA NA 0 0 

14 1.6 5.24 2.7 819 
41 22 848 100000 619 

0.01 0.01 2.7 810 419 
38 16 27 450 919 
15 8.2 270 750 919 

0.07 0.08 0.015 610 2f9 
0.86 0.69 12 10000 219 

XT._. _ ,%.I 

TABLE 5 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 303 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE L Not established 

-(i) --~~~~~te~~~~centrationsexceed-~~DENR generic soil-to-water criteria. 
Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 5407 mgikg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 5407mg/kg. 
AOC comparison - AOC 2 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

1 O/4/02 
SWMU303-SOIL.xls Page 1 of 1 



DETECTION SUMMARY 
GROUNDWATER - SWMU 303 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU303-TWO1 SWMU303-TWO2 SWMU303-TWO3 

Standards (1) 04-02-2002 04-02-2002 04-02-2002 

SEMIVOLATILES @g/L) 

l,l’-Biphenyl 

2,4-Dimethylphenol 

2-Methyinaphthalene 

4-Methylphenol 

Acenaphthene 

bis(2-EthylhexyI)phthaiate 

Carbazole 

Dibenzofuran 

Diethyl phthalate 

Fluorene 

Naphthalene 

METALS jug/L) 

Arsenic 

Barium 

Chromium 

Lead 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

12 

145 

5.8 

3.6 

300 (2) ND ND 4J 

140 ND ND 29 

28 1 J ND 17 

3.5 2 J 45 9 J 

80 10 J 35 18 J 

3 2 J 1 J 25 

3.4 (2) 1 J 1 J ND 

28 ND 1 J ND 

5000 ND ND 38 J 

280 0.8 J 11 ND 

21 6 J ND 140 

10 J 

2000 J 

50 J 

15 J 

Exceeds background concentrations 

Bold - Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not estimated 

8/3 O/O2 

SWMU303_WATER.xls 

(1) - IfNC 2L Standard not available, Interim Standard was used. 

(2) - Region IX Preliminary Remediation Goal (PRG) 
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SEMIVOLATILES @g/L) 
l,l’-Biphenyl 

2,4~Dimethylphenol 
2-Methytnaphthalene 

4-Methylphenol 
Acenaphthene 

bis(2-Ethylhexyl)phthalate 
Carbazole 

Dibenzofuran 
Diethyl phthalate 

Fluorene 
Naphthalene 

METALS (q/L) 
Arsenic 
Barium 

Chromium 
Lead 

Background NC 2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Concentrations Standards (1) Detects/No. of Samples Detections Background 2L Standard 

NE 300(2) l/3 
NE 140 113 
NE 28 213 
NE 3.5 313 
NE 80 313 
NE 3 3t3 
NE 3.4(2) 213 
NE 28 l/3 
NE 5000 l/3 
NE 280 213 
NE 21 213 

4.l 
29 

15-17 
25-95 

3J-18J 
lJ-2J 

1J 
1J 

NA 0 
NA 0 
NA 0 

NA 0 

385 
0.8 J - 1 .I 
6 J - 140 

12 10 213 19 J - 19.6 J 
145 2000 313 2715-8375 
5.8 50 313 11&J-67.2J 
3.6 15 313 4.9 J - 18.4 J 

J ” Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 303 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

(1) - If NC 2L Standard not available, Interim Standard was used. 
(2) - Region IX Preliminary Remediation Goal (PRG) 

812YO2 
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@ - TEMPORARY WELL 

0 - SOIL BORING (PHASE II) 
0 - PHASE I SOIL BORING 

+ - GROUNDWATER fLOW OIRECTIOI 

-11.9- - GROUNDWATER CONTOUR 

CONCRflE DIKE 

I 

H 

ISOURCE: MCB CAMP LEJEUNE MARCH 2000 

FIGURE 1 
PHASE II CONFIRMATORY 
SAMPLING INVESTIGATION 

SWMU 303 
CTO- 143 

MARINE CORPS BASE, CAMP LEJEUNE I 
I NORTH CAROLINA I 

, d-/-’ _L, Y 
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5. 

r SAMPLE ID 
SAMPLE DATE 

swMuJo3-Two1-Do 
SWMU303-SE02 

0 - PHASE I SOIL BORING 

P 125 w 

linenah- 25 ft 

FIGURE 2 
PHASE II CONFIRMATORY INVESTIGATIOE 
CONSTITUENTS EXCEEDING SCREENING 

CRITERIA IN SOIL 
SWMU 303 
CTO- 143 

SOURCE: MIX CAMP LEJEUNE UARc-% 9n”t-n 
MARINE CORPS BASE, CAMP LEJEUNE 

NnRTU ,-!ARnl INA 



SAMPLE ID 
SAMPLE DATE 

swMU303-lw03 

SEMIVOIATILES (up/L) 
04-02-2002 

4.MtihylphOllOl 9J 
Nwhlh4wn 
METALS lug/L) 

i40 

1 1.6 .I L 
7 

SWMU303-IS03 / “I’ 

1 Chromium ET.2 J 

0 - SOIL BORING (PHASE II) 
0 - PHASE I SOIL BORING 

+ - GROUNDWATER fLOW DIRECTION 

11.9- - GROUNDWATER CONTOUR 

OURCE: MCB CAMP LEJEUNE MARCH 2000 

FIGURE 3 
‘HASE II CONFIRMATORY INVESTIGATIOb 
CONSTITUENTS EXCEEDING SCREENING 

CRITERIAS~M;R~;~DWATER 

CTO- 143 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 
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4.23 SWMU 305 - BB224 Pile I 

The following sections present the SWU description and hisFry, the investigation activities 
conducted during the Phase II CSI, investigation findings, and conclusions. 

4.23.1 SWMU Description and History 

SWMU 305 consists of a former soil pile that was located near tackson Street in the vicinity of 
Building BB82. The soil pile was removed prior to October 1996 and reportedly contained grease and 
contaminated soil. Courthouse Bay is located approximately 600 feet west of the SWMU. During the 
site visit conducted by Baker in 1996, little evidence of the location of the pile was observed. A 
SWhKJ investigation plan is presented as Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose of the investigation was to determine if 
any residual soil contamination remained in the area following removal of the soil pile. Surface and 
subsurface soil samples were collected from three soil borings that were advanced in the area where 
the soil mound was identified during previous investigations (see Figure 1). The soil samples were 
submitted to Quantenra Laboratories and analyzed for VOCs, SW&s, pesticides/PCBs, and RCRA 
metals. The analytical results were compared to background criteria, NC DENR soil to groundwater 
screening criteria, and USEPA Region IX residential PRGs. Based on evaluation of the results, 
arsenic exceeded the regulatory driven criteria and established I background/secondary criteria. 
Therefore, additional investigation at SWMU 305 was recommended in the form of a Phase II CSI. 

During the site visit conducted by Baker in March 2002, it was noted that the soils in the vicinity of 
the SWMU have since been moved/redistributed throughout the a& during construction of the new 
barracks. 

4.23.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 24 and April 4,2002 in general accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation was to further evaluate potential 
impacts to soil at the SWMU and determine if groundwater has been impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Figure 1 and were selected based on 
results from the Phase I CSI. Detailed procedures used to collebt and analyze the samples are 
described in Section 3.0. 

The field investigation included the following: 

l Surface and subsurhace soil sampling at three temporary well borings 
. Groundwater sampling at three temporary wells 

Table 1 provides a summary of the temporary well construction det4ls and static groundwater level 
measurements. A summary of the groundwater sampling field parameters is included in Appendix C. 

The water table was measured in the wells at depths ranging from app oximately 4.2 to 4.5 feet below 
the ground surface. Groundwater elevations in the wells ranged from approximately 12.3 to 1.3.1 feet 
above mean MSL. 

1 
An interpretive groundwater contour map is provided as Figure 1 and shows that 

groundwater in the vicinity of the SWMU appears to flow northwesd, 
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4.23.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChh Laboratories and analyzed for 
RCRA metals. A summary of the laboratory analytical results is mcluded m Appendix E. 

For the purpose of this investigation, the anaIytica1 results for the COPCs identified in Phase I were 
combined with the analytical results collected during Phase II. The analytical results and statistical 
summaries for positive detections from the two phases are presented on Tables 2 through 5 and were 
compared to the following screening criteria: 

0 AOC background criteria 
8 Base background criteria 
8 Default and site-specific NC DENR soil to groundwater criteria 
l USEPA Region IX residential PRGs 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria 

Five metals were detected in the sample set, as follows: arsenic, barium, chromium, lead, and 
selenium. Selenium was detected in subsurface soil samples but not any surface soil samples. Lead 
and selenium were detected at concentrations above the background criteria in a few of the subsurface 
soil samples, however the concentrations were below the NC DEF soil to groundwater screening 
criteria and USEFA Region IX residential PRGs. Arsenic exceeded the AOC and Base background 
screening criteria and the USEPA Region IX residential PRG in surface soil sample SWMU305-ISO3- 
00 and subsurface sample SWMU305-ISOl-01.. None of the other metals detected in the samples 
exceeded the established screening criteria. 

Groundwater 

The analytical results and statistical summary for positive detections are presented on Tables 6 and 7 
and were compared to the following screening criteria: 

0 Base background criteria 
8 North Carolina 2L standards 

Three metals were detected in groundwater samples from one ore more of the wells, as follows: 
barium, chromium, and lead. Lead was detected above the Base background screening criteria in 
sample SWMU305-GW03. However, the concentration was below the 2L standards. None of the 
other metals detected in the samples exceeded the established screening criteria. 

All of the metals detected in groundwater were also detected in &il samples collected from this 
SWMU. Arsenic and selenium were the only metals detected m soil samples but not in the 
groundwater. I 

4.23.4 Conclusions I 

Arsenic was the only metal detected in soil at concentrations 
background screening criteria and the USEPA Region IX 

the AOC and Base 
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None of the metals detected in groundwater exceeded both the 
standards. 

The soil pile originally investigated as SWMTJ 305 no longer ex 
surface soil samples collected at the SWMU are not much above b, 
construction of the new barracks in the area soils have been movt 
area. Based on this information and the evaluation of the analy 
SWMU 305 are not warranted. 

:$a 
I 

tse background criteria and 2L 

i$ts. 
ack; 
:da 
tica. 

. The arsenic concentrations in 
ground concentrations. With the 
nd redistributed throughout the 
L results, additional activities at 
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TABLE 1 
SUMMARY OF PI&&E II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MRASURBMBNTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJHJNB, NORTII CAROLINA 
CTO-0143 

Top of PVC 
Consultant Casing Screen 
Supervising Elevation Ground Surface Boring 

Depth to 
Depth to Depth to Interval Groundwater Groundwater 

Date Well (feet, above 
Well No. 

Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite 
Installed Installation msl) 

Depth (feet, (feet, below top Elevation (feet, 
above msl) bgs) (feet, bgs) (feet, bgs) (feet, bgs) bgs) of casing) bgd 

SWMU305-TWO1 3124102 BAKER 16.76 16.9 13 13 1.5 0 3 4.48 

SWMU305-TWO2 

12.3 

3l24lQ2 BAKER 17.13 17.2 13 a3 1.5 0 3 4.32 12.8 

SWMU305-TWO3 3124102 BAKER 17.22 17.1 13 13 1.5 0 3 4.15 13.1 

Notes: 

ma1 = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWekxls 
s wMU305 
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TABLE 2 

. 

li -.. ’ 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 305 

SWMU CONP1IRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LBJBUNE, NORTH CAROLINA 

Base NC DENR Soil toy1 SWMU3::;5iJ;;E 

Background Groundwatcr Values PROS Residential Soil 

S WMU30:5T;Ill-;; SWMtJ3~~;~RX2;~ SWMU3,001~KK$$ 

u-2 o'- 2' w-2 O'- 1' 

METALS (mg&g) 

Arsenic 0.32 1.3 5.24 0.39 ND ND ND 
Barium 52 23 848 5400 ND ND ND 8.4 J 

Chromium 13 12 27 210 3.9 3.7 5.5 3.3 .I 
Lead 193 26 270 400 14.5 20.6 15.1 5.3 J 

$%#kd$& Exceeds AOC background concentrations 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

a. Boxed Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

1 O/7/02 
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TABLE 2 
_.I 

,!i 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 305 

SWMU CONFIRMATORY SAMPLJNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base 

! Background Groundwater Values PRGs Residential Soil 

NC DENR Soil toi-] SWMU30~3~~~;~~ SWMU30~;$%~~ 

o’- 1’ 0’” 1’ 

METALS (mg/kg) 

Arsenic 0.32 1.3 5.24 0.39 ND ND 
Barium 52 23 848 5400 4.8 J 4.4 J 

Chromium 13 12 27 210 1.G J 2.3 J 
Lead 193 26 270 400 3.9 .I 2.8 J 

_: 3,; L’:“,p’% “>* ‘pi:, $,, 

:~+&aded+ Exceeds AOC background concentrations :‘d”.:~~;l,~,~.:l 
Bold - Exceeds base background concentrations 

Underlined b Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed - Exceeds USEPA Region IX PROS 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

1 on/o2 
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AOC Base 
Background Background 

METALS (mg/kg) 

Arsenic 0.32 1.3 
Barium 52 23 

Chromium 13 12 

Lead 193 26 

TABLE 3 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 305 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Residential Soil No. of Samples Detections Background Background Soil to Groundwater Residential Soil 

5.24 0.39 
848 5400 

27 210 616 1.6J-5.5 0 0 0 0 
270 400 G/6 2.8 J - 20.6 0 0 0 0 

J - Analyte detected. Report value is estimated. 
NA - Not appiicahfe 
NE - Not established 

AOC comparison - AOC 10 Surface Soil 
Base comparison - Loam-Silt Surface Soil 

1 O/7/02 
SWMU3M~SOlL.xls Paee 1 of 1 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 305 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LBJEUNB, NORTH CAROLINA 

METALS (mg/kg) 

Arsenic 
Barium 

Chromium 

Base NC DENR Soil “[WI SWMU’,“;;~;;-; 
Background Groundwater Values PROS Resrdenttal So11 

SWMU3,0§0;~~;;;; 

T-4’ 2’ - 4 

1.7 1.6 5.24 0.39 ND 
24 22 848 5400 ND ND 
14 16 27 210 11.4 2.x 

Lead 5 8.2 270 
Selenium 0.64 0.69 12 

r~@~~~f~y&& E 

i’:.<“, \i. .*.,.,&p.$& xceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PROS 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

1 O/7/02 

swMu3o5~SoIL.xls 

SWMU305IS03-01 SWMU305-TWOl-02 
09-14-1997 03-24-2002 

2’ - 4’ 3’ - 5’ 

ND ND 
ND 3.4 J 
2.4 1.7 J 
2.1 1.7 J 
ND ND 

Page 1 of 2 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 305 

SWMU CONFIP~A’I’ORY SAMPLING (@TO-0143) 
MCB, CAMP LBJEUNE, NORTH CAROLINA 

Base NC DENR Soil to 
Background Groundwater Values 

METALS (mg/kg) 

Arsenic 1.7 1.G 5.24 0.39 
Barium 24 22 848 5400 

Chromium 14 16 27 210 
Lead 5 8.2 270 400 

Selenium 0.64 0.69 12 390 

~~~~~~~ Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
/v]Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

SWMU305-TWO2-02 
03-24-2002 

3’ - 5’ 

ND 
5.6 J 
5.7 J 
4.4 J 
ND 

SWMU305-TWO3-02 

03-24-2002 
3’ - 5’ 

ND 
12.3 J 
4.8 J 

3 .I 
ND 

i 

. 

1 O/7/02 

SWMU305-SOIL.xls 
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TABLE 5 

AOC 
Background 

METALS (mg/kg) 
Arsenic 
Barium 

Chromium 
Lead 

Selenium 

1.7 1.6 5.24 0.39 i/6 
24 22 848 5400 3% 
14 16 27 210 616 
5 8.2 270 400 GI6 

0.64 0.69 12 390 l/6 

Background 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 305 

SWMU CONFiRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJBUNE, NORTH CAROLtNA 

NC DENR USEPA Region IX No, of Positive 
Soil to Groundwater PRGs Detects 

Values Residential Soil No. of Samples 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

AOC comparison - AOC 10 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

Range 
of Positive 
Detections 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater Residential Soil 

1.7J-11.4 0 0 0 0 
0 
0 

10l1/02 
SWMU305 SOlt.xls Page 1 of 1 
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TABLE 6 
‘_ 

DETECTION SUMMARY 
GROLJNDWATBR - SWMU 305 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU305-TWO1 SWMU305-TWO2 SWMU305-TWO3 
Standards (1) 04-04-2002 04-04-2002 04-04-2002 

METALS @g/L) 

Barium 145 2000 
Chromium 5.8 50 

Lead 3.6 15 

55.2 
0.79 J 
ND 

Exceeds background concentrations 
Bold - Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 

(1) - If NC 2L Standard not available, Interim Standard was used. 

8/30/02 

SWMU305-WATER.xls 
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TABLE 7 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 305 

SWMU CONFI&%ATORY SAMPLIXG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

L 

Background NC 2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Concentrations Standards (1) Detects/No. of Samples Detections Background 2L Standard 

METALS (ug/L) 
Barium 

Chromium 
Lead 

145 2000 313 
5.8 50 213 
3.6 15 113 

8/30/02 
SWMU305~WATER.xis 

J - Analyte detected. Report value is estimated. 
(1) - If NC 2L Standard not available, Interim Standard was used. 
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NoIFi PIlO.. 1 nmp1. locotlo”. lbcdml. mm appmxi-. t I 
I FGFNQ 

fD fD - TEMPl - TEMPORARY WELL 
0 - PHAS- __., 0 - PHASE I SOIL BORING 
+ + - GROUNOWATE - GROUNDWATER FLOW DIRECTION 

-12.5- - -12.5- - GROUNDWATER CONT GROUNDWATER CONTOUR 

;DURCE: MCB CAMP LEJEUNE MARCH 2000 

PHASE II CONFIRMATORY 
SAMPLING INVESTIGATION 

SWMU 305 
CTO- 143 

I MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 
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@ - TEMPORARY WELL 
0 - PHASE I SOIL BORING 

PHASE II CONFIRMATORY INVESTIGATION 

SOURCE: MCB CAMP LEJEUNE MARCH 2000 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 



4.24 SWMU 306 - FC230 Oil/Water Separator 

The following sections present the SWMU description and history, the investigation activities 
conducted during the Phase II CSI, investigation fmdings, and conclusions. 

4.24.1 SWMU Description and History 

SWMU 306 consists of an oil/water separator that is associated with a vehicle wash area. The SWMU 
is located in the Hadnot Point Industrial Area, southeast of the intersection of Daly and Main Service 
Roads. The oil/water separator and vehicle wash area are situated iin a fenced area between Building 
Fe-230 and Daly Road. The ground surface surrounding the oil/water separator and vehicle wash area 
is covered with asphalt. The separator is a concrete, in-ground unit that was installed in 1988 and is 
still active. The concrete vault measures 8 feet by 20 feet by 12 f&t. Fluids are conveyed from the 
structure to the wastewater treatment plant. A SWMU investigation plan is presented as Figure 1. 

A Phase I CSI was conducted in September 1997. At the time of the Investigation, the wash rack pit 
was filled with water. In addition, petroleum staining was observed in the soils along the fence line 
and on the inside of the oil/water separator. The purpose of the mvestigation was to determine if 
operation of the oil/water separator and wash area has impacted surface and subsurface soils in ,the 
vicinity of the SWMU. Soil samples were collected from four soil borings that were advanced around 
the perimeter of the SWMU (see Figure 1). The samples were submitted to Quanterra Laboratories 
and analyzed for VOCs, SVOCs, and RCRA metals. The analjrtical results were compared to 
background criteria, NC DENR soil to groundwater screening criteria, and USEPA Region IX 
residential PRGs. Based on evaluation of the results, silver exceed4 the regulatory driven criteria and 
established background/secondary criteria. Therefore, additional investigation at SWMU 306 was 
recommended in the form of a Phase II CSI. 

4.24.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 25 and April 8 and 9,20Q2 in general accordance with the 
Final Project Plans (Baker, 2002). The purpose of the investigationiwas to further evaluate potential 
impacts to soil at the SWMSJ and determine if groundwater has lbeen impacted as a result of a 
release(s) Tom the SWMU. The sample locations are shown on Figure 1 and were selected based on 
results from the Phase I CSI. Detailed procedures used to colle?t and analyze the samples are 
described in Section 3.0. 

The field investigation included the following: 

l Surface and subsurface soil sampling at three temporary we 
0 Groundwater sampling at three tempo&y wells 

Table 1 provides a summary of the temporary well construction det; 
measurements. A summary of the groundwater sampling field paran 

The water table was measured in the wells at depths ranging from 
below the ground surface. Groundwater elevations in the wells rang4 
feet above mean MSL. An interpretive groundwater contour map is 
that groundwater in the vicinity of the SWMU appears to fIow sout; 

:I 1 borings 

Is and static groundwater level 
:ters is included in Appendix D. 

pproximately 14.5 to 26.3 feet 
i from approximately 9.4 to 9.7 
provided as Figure 1 and shows 



4.24.3 Fnvestigation Findings 

The soil and groundwater samples were submitted to CompuChem Laboratories and analyzed for 
RCRA metals. A summary of the laboratory analytical results are included in Appendix G. 

For the purpose of this investigation, the analytical results for the COPCs identified in Phase I were 
combined with the analytical results collected during Phase II. The analytical results and statistical 
summaries for positive detections from the two phases are presenteb on Tables 2 though 5 and were 
compared to the following screening criteria: 

0 AOC background criteria 
b Base background criteria 
a Default and site-specific NC DENR soil to groundwater cr$teria 
l USEPA Region IX residential PRGs I 

I 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. I 

Seven metals were detected in the subsurface soil sample set as folkws: arsenic, barium, cadmium, 
chromium, lead, mercury, and silver. Barium and chromium exceeded the AOC and Base background 
criteria in one or more of the samples; however, the concentrations @ere below the NC DENR soil to 
groundwater criteria and USEPA Region IX residential PRGs. Arsenic and mercury exceeded the 
USEPA Region IX Residential PRGs and NC DENR soil to groundwater criteria, respectively; 
however the concentrations were below the AOC and Base background criteria. Silver exceeded the 
AOC and Base background criteria and NC DENR soil to groundwater criteria in sample SWMU306- 
ISO4-02, which was collected during the Phase I CSI conducted in Sebtember 1997. None of the other 
metals detected in the samples exceeded the established screening criteria. 

Groundwater 

The analytical results and statistical summary for positive detections are presented on Tables 5 on 
Table 6, and were compared to the following screening criteria: 

. Base background criteria 
l North Carolina 2L standards 

Four metals were detected in groundwater samplles from one or more 
chromium, lead, and selenium. None of the metals detected in the sari 
or background criteria. 

All of the compounds detected in the groundwater were detected ir 
mercury, and silver were detected in the soil samples and not in the, 

4.24.4 Conclusions 

Silver was the only one metal detected in soil at a concentration exe 
background criteria and the NC DENR soil to groundwater screenir 
metals that exceeded both the Base background criteria and 2L stanc 

4.-70 

f the wells, as follows: barium, 
3les exceeded the 2L Standards 

soils at the SWh9X.J. Arsenic, 
roundwater samples. 

eding both the AOC and Base 
5 criteria. There were not any 
u-ds in groundwater. 



r 
Based on the single isolated, anomalotis detection of silver in sub 
Phase lLI CSI, silver is not a widespread problem at the SWMU nor 
activities. Therefore, no additional activities are warranted at thi: 
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Top of PVC 
Consultant Casing Screen Depth to 
Supervising Elevation Ground Surface Boring Depth to Depth to Interval Groundwater Groundwater 

Well No. 
Date Well (feet, above Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonlte 

Installed 
Depth (feet! (feet, below top Elevation (feet, 

Installation msi) above msl) bgs) (feet, bgs) (feet, bgs) (feet, bgs) W of casing) be) 
SWMtJ306-TWO1 1 3/25/02 1 BAKE ?R 25.66 25.6 19 19 6.9 5 9 16 9.7 
SWMU306-TWO2 1 3/25/02 1 RAKF 25.80 25.8 20 20 8 5.9 10.2 16.3 9.5 ~~-- - ~~ 

1 SWMU306-TWO3 1 3/25/02 BAKER I 23.93 I 23.9 I 20 I 20 I 6.8 I 5 I 9 I 14.5 I 9.4 I 

- I_*, 

TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJEUNE, NORTII CAROLINA 
CTO-0143 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWekxls 
swMu306 



TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 30B 

SWMU CONRRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NOKTH CAROLINA 

Base USEPA Region IX NC DENR Soil toTI SWMU306-IS01-00 

Background Groundwater Values PRGs Residential Soil 

SWMKiOOd~~~!--~ ~-12-199, 

0’ - 2’ 0’ - 2’ 

Barium 31 17 848 5400 ND ND 
Cadmium 0.85 0.05 2.7 37 ND ND 

Chromium 9.4 15 27 210 6.8 7.9 
Lead 40 21 270 400 7.8 6.8 

Mercury 0.12 0.1 0.015 23 ND ND 

~~~~~~~~E k? xceeds AOC background concentrations 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

SWMU306-IS03-00 SWMU306-IS04-00 

09-13-1997 09-12-1997 

0’ - 2 u-2 

7.3 10.9 
ND ND 

8130102 
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TABLE 2 

DETECTlON SUMMARY 
SURFACE SOIL - SWMU 306 

SWMU CONFIRMATORY SAMFLXNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil toy1 

Background Groundwater Values PRGs Residential Soil 

SWMU3O~~~fj;;~; 

o’- 1’ 

METALS (mg/kg) 

Barium 31 17 848 5400 6J 
Cadmium 0.85 0.05 2.7 37 ND 

Chromium 9.4 15 27 210 2.9 .I 

Lead 40 21 270 400 2.9 J 

Mercury 0.12 0,1 0.015 23 UJ 

SWMU306-T?A'O2-00 

03-25-2002 

O’- 1’ 

9.7 J 
ND 
2.5 J 
5.9 J 

Q&J 

SWMU306-TW03-00 

03-25-2002 

o'- 1' 

13.1 J 
ND 
3.1 J 

' 7.7 J 
0.02J 

8130102 
swh4tT?M sm>.x1s 

.&+&+yy.,~ ‘z‘r-. i 

~~~~:~~~~~~~ E 

cm&k .?r:.A?~4:%q 
xceeds AOC background concentrations 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 

ND I Analyte not detected, 

NE - Not established 

Page 2 of 2 



AOC Base 
Background Background 

METALS (m@kg) 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

31 
0.85 
9.4 
40 

0.12 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 306 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Residential Soil No. of Samples Detections Background Background Soil to Groundwater Residential Soil 

17 848 5400 
0.05 2.7 37 
15 27 210 

317 65-13.15 0 
l/7 1.7 0 
7f7 2.5 J - 7.9 0 

21 270 400 7l7 2.9 J - 10.9 0 0 0 0 
0.1 23 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

AOC comparison - AOC 9 Surface Soil 
Base comparison - Fine Sand Surface Soil 

8/30/02 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 306 

SwiiU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

:“,l:~,,~;::g-r,,,- 

.,~~~~~~~~ Base USEPA Region IX SWMU306-IS01-02 SWMU306-lS02-02 
dB%%groun$ Background Groundwater Values PRGs Residential Soil : ,“:i I: KLd&+h<b 

NC DENR Soil to-1 
09-12-1997 09-13-1997 

4-G 4-6 

METALS (mg/kg) 

Arsenic 9 1.6 5.24 0.39 ND ND 
Barium 19 22 848 5400 ND ,f‘f$Bg@$ 

Chromium 16 &&%j&& 16 27 210 
6.4 11 

Lead 11 8.2 270 400 4 5.3 

Mercury 0.05 0.08 0.015 23 ND 0.041 
Silver 0.09 0.09 0.22 390 ND ND 

SWMU306-lS03-02 SWMU306-IS04-02 

09-13-1997 09-13-1997 
4’ - 6 4’ - 6’ 

ND ND 
ND ND 
4.6 6.2 
6.6 4.6 

:?i’:i:“:s~~@~‘% Exceeds AOC background concentrations ;A ,iir -<,,; -;;,vg,:&~ 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
IT]Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

1 o/7/02 
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TABLE 4 

.., d’ 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 306 

SWMU CONFJRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

METALS @g/kg) 

Arsenic 9 1.6 5.24 0.39 ND ND 1.2 J 
Barium 19 22 848 5400 ND 

1 

16.9 J 5 J 
Chromium 16 16 21 210 0.46 J 5.7 J 3.8 J 

Lead 11 8.2 270 400 1.1 J SJ 2.4 J 
Mercury 0.05 0.08 0.015 23 ND ND ND 

Silver 0.09 0.09 0.22 390 ND ND ND 

“~~~~~~~~~~~ Exceeds AOC background concentrations .” ,,,, 1 
Bold - Exceeds base background concentrations 

Underlined - Exceeds, NC DENR soil to groundwater comparison criteria 
IBoxed]Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

SWMU306-TW03-06 
03-25-2002 

ll’- 13’ 

ND 
6.7 J 
2.2 .I 
2.9 J 
ND 
ND 

10/7/02 
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TABLE 5 

AGC Base 
Background Background 

METALS (mg/kg) 
Arsenic 9 
Barium 19 

Chromium I6 
Lead 11 

Mercury 0.05 
Silver 0.09 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 306 

SWMU CONPIRMATORY SAMPLING (@TO-0143) 
MCB, CAMP LBJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PROS Detects of Positive Above AOC Above Base Above NC DENR 

Values Residentiaf Soil 
USBPA Region IX 

No. of Samples Detections Background Background Soil to Groundwater Residential Soil 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

AOC comparison - AOC 9 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

1 O/7/02 
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DETECTION SUMMARY 
GROUNDWATER - SWMU 306 

SWMU CONFIRMATORY SAMPLING (TO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU306-TWO1 SWMU306-TWO2 SWMU306.TWO3 
Standards (1) 04-08-2002 04-09-2002 04-08-2002 

METALS (q/L) 

Barium 150 2000 62.1 63.9 
Chromium 5.8 50 1.6 J ND 

Lead 3.6 15 ND 1.8 J 
Selenium 2.8 50 ND 2.3 J 

50.4 
0.95 J 
ND 
ND 

Exceeds background concentrations 
Bold - Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 

(1) - If NC 2L Standard not available, Interim Standard was used. 

8130102 

SWMU306_WATER.xls 
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Background NC 2L No. of Positive Range of Positive Positive Detects ztbove Positive Detects above 
Concentrations Standards (1) Detects/No. of Samples Detections Background 2L Standard 

METALS (i&L) 
Barium 145 

Chromium 5.8 
Lead 3.6 

Selenium 2.8 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 306 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

2000 313 50.4 - 63.9 0 0 
50 213 0.95 - J 1.6 J 0 0 
15 l/3 1.8 J 0 0 
50 l/3 2.3 J 0 0 

J - Analyze detected. Report value is estimated. 
(1) - If NC 2L Standard not available, Interim Standard was used. 

8130102 
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4.25 SWMU 307 - G649 Wash Rack 

The following sections present the SWMU description and history 
conducted during the Phase II CSI and additional sampling effort 
conclusions. 

4.25.1 SWMU Descriptioq and History 

SWhN 307 is a concrete oil/water separator and associated vehic 
separator measures approximately 10 feet by 25 feet. Water from th 
transported via underground piping to the oil/water separator. The 4 
west/northwest of the vehicle wash rack. A steam plant bl 
west/northwest of the oil/water separator and two ASTs are located s 
SWMU investigation plan is presented on Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose 

the investigation activities 
nvestigation findings, and 

wash rack. The oil/water 
wash rack is collected and 
/water separator is located 
.ding (G-650) is located 
ithwest of the separator. A 

i the investigation was to 
determine if operation of the oil/water separator has impacted surface and subsurface soils in the 
vicinity of the SWMU. Surface soil and subsurface soil San&es were collected from four soil 
borings that were advanced around the perimeter of the SWh4U (see Figure 1). The samples were 
submitted to Quanterra Laboratories and analyzed for VOCs, SVOCs, and RCRA metals. The 
analytical results were compared to background criteria, Based on /evaluation of the results, 
arsenic and mercury exceeded the regulatory driven c ‘teria + and established 
background/secondary criteria and NC DENR soil to groundwater criteria and/or USEPA Region 
IX residential PRGs. Therefore, additional investigation at SWMU 307 was recommended in the 
form of a Phase II CSI. 

4.25.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 21 and April 3,2002 in general accordance with the 
Final Project Plans (Baker, 2002). As a result of the detections of lead F groundwater during the 
2002 Phase II sampling, additional groundwater sampling was condu?ted on June 21 and 24, 
2003. 

The purpose of these investigations were to further evaluate 
SWMU and determine if groundwater has been impacted as 
SWMU. The sample locations are shown on Figure 1 and were 
Phase I CSI. 

impacts to soil at the 
a release(s) from the 

on results from the 
1 

The Phase II field investigation included the following: 

e Surface and subsurface soil sampling at three temporary well borings 
l Groundwater sampling at seven temporary wells 

I 
Table 1 provides a summary of the temporary well construction details and static groundwater 
level measurements. A summary of the groundwater sampling field @ameters is included in 
Appendix D. I 

I 

During the Phase II CSI, the water table was measured in the wells /at depths ranging from 
approximately 3.2 to 4.0 feet below the ground surface. Groundwate 
ranged from approximately 11.3 to 12.3 feet above mean MSL. i 

elevations in-the wells 
During ‘tl le additional sampling, 

ths water table was measured in the wells at depths ranging from apprc i .I( :imately 5.6 to 7.7 feet 



below the ground surface, with corresponding elevations ranging from approximately 11 .S to 12.6 
feet above mean MSL. An interpretive groundwater contour map is provided as Figure 1 and 
shows that groundwater in the vicinity of the SWMU appears to /have a southeasterly flow 
direction. 

4.25.3 Investigation Findings 

The soil and groundwater samples from the 2002 Phase II CSI s&pling were submitted to 
CompuChem Laboratories and analyzed for RCRA metals. All samples collected in 2003 were 
submitted to Chemtech Laboratories and analyzed for RCRA metals. A summary of the 
laboratory analytical results is included in Appendix G. , 

For the purpose of this investigation., the analytical results for the CGPCs identified in Phase I 
were combined with the analytical results collected during Phase II. (The analytical results and 
statistical summari es for positive detections corn the Phase I and Phase II sampling events. are 
presented on Tables 2 through 5 and were compared to the following sqreening criteria: 

0 AOC background criteria ! 
0 Base background criteria 
l Default and site-specific NC DENR soil to groundwater c :riteria 
0 USEPA Region IX residential PRGs 

Figure 2 presents the distribution of contaminants that exceeded the reg 
established background/secondary criteria. 

Seven metals were detected in the surface soil sample set, as follows: I 
chromium, lead, mercury, and silver. Arsenic was the only metal t 
Region IX residential PRGs. Arsenic and cadmium were detected in o 
at concentrations exceeding both the AOC and Base backgroun 
concentrations were below the NC DENR soil to groundwater criteria 
background criteria and the NC DENR soil to groundwater criteria; hc 
were below the AOC background criteria. In addition, silver exceec 
criteria and the NC DENR soil to groundwater criteria in one sample; I 
was below the Base background criteria. Barium, chromium, and n 
AOC and Base background criteria and NC DENR soil to groundwater 

Five metals were detected in the subsurface sample set, as follows: bar 
lead and mercury. None of the detected metals exceeded the USE 
PRGs. Barium and mercury were detected in one or more of the 
exceeding both the AOC and Base background criteria and the NC 1 
criteria. Cadmium and lead exceeded the AOC and/or Base backgro 
concentrations were below the NC DENR soil to groundwater criteria. 
AOC background criteria and the NC DENR soil to groundwat 
concentrations were below the Base background criteria and USEPA Rc 

.atory driven criteria and 

renic, barium, cadmium, 
it exceeded the USEPA 
: or more of the samples 
criteria; however, the 

Lead exceeded the Base 
‘ever, the concentrations 
d the AOC background 
wever, the concentration 
cury exceeded both the 
iteria. 

tq cadmium, chromium, 
4 Region IX residential 
mples at concentrations 
NR soil to groundwater 
td criteria; however, the 
Chromium exceeded the 
criteria; however, the 

ion IX residential PRG. 



Groundwater ! 

The analytical results and statistical summary for positive detections1 are presented on Tables 6 
and 7 and were compared to the following screening criteria: 1 

0 Base background criteria 
0 North Carolina 2L standards 
0 EPA Region IX Tap Water PRGs I 

Figure 3 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. 1 

Four metals were detected in groundwater samples from one or more of the wells, as follows: 
barium, chromium, lead, and mercury. Lead was detected in the sample from wells SWMIJ307- 
TWO3 and SWMU307-TWO7 at concentrations above the background criteria and the 2L 
standard (Figure 3). Chromium and mercury .exceeded the backgro&nd criteria; however, the 
concentrations were below the 2L standards. 
criteria in any of the groundwater samples. 

Barium did not exceek the applicable screening 

All of the metals detected in the groundwater were detected in soils at the SWMU. 

4.254 Conclusions 

I 
Several metals were detected in soil and/or groundwater at conqentrations exceeding the 
applicable screening criteria. Metals that exceeded both the AOC and Base background screening 
criteria and NC DENR soil to groundwater screening criteria in soil were as follows: 

0 Arsenic, barium, chromium and mercury 

Metals that exceeded the Base background screening criteria and 2L istandards in groundwater 
were as follows: 

4B Lead / 

Based on evaluation of the analytical results, additional action at SWMI 
RF1 is warranted. The additional activities are presented in Section 5 .O. 
primarily include addressing the extent of lead in groundwater. Further 
shallow subsurface soil contamination is also warranted. 

307 in the form of an 
I&se activities would 
elineation of surface and 



TA,_ _. 1 
SUMMARY OF PHASE II C6kRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDtiATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJJXJNE, NORTH CAROLINA 
CTO-0143 

)fPm: opo creen 
Consultant Casing Ground Surface Boring 

Date 
Depth to Depth to Interval Groundwater 

Supervising Elevation Elevation 
Groundwater 

Depth WeM Depth Sand Pack Bentonite Death (feet- h&w tnn li’levdhn ffati+ 

bgs - Below Ground Surface 
PVC - Polyvinyl Chloride 
N/A - Not Applicable 

(feet, bgs) (feet, bgs) (feet, bgs) (feet, bgs) 
12 1 12 1 0 t 

I 15.67 I 15 ! 15 I 3- I- 1.5 I 
15.54 ~I- 16 1 16 4 2.5 
16.@-- 1 

I I 
13 1 13 2 1 

15.46 I 13 1 13 1 2 I 0 I 3 I 
IQ IIA I 

1 ,- ---, __^_.. “-~ -.w, I_“.. \a-“%, 

(feet, bgs) of casing) bgs) 
2 I 3.17 12.28 
5 3.69 11.85 
6 I 3.99 11.28 
3 5.57 12.01 

5.98 12.05 
n I -l CL *?a rn I 

I 
I”.“7 I I I 1 I -r I / .“” IL.36 
14.73 I 0 3 5.71 11 AR I -L 
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DETECTION SUMMARY 
SURFACE SOlL - SWMU 307 

SWMU CONPIRMATORY SAh4PLING (CTO-c143) 
MCB, CAMP LFJEUNE, NORTH CAROLINA 

Base NC DEZNR Soil to 

Background Zroundwater Values 

METALS (mg/kg) 

Arsenic 1.4 1.3 5.24 0.39 ND ND 
BtUiUltl 20 23 19 848 ND 

Cadmium 0.16 0.04 2.7 37 ND 
Chromium 12 12 8.9 27 1.8 

Lead 115 26 26 270 1.9 
Mercury 0.05 0.13 0.015 23 ND 

Silver 0.07 0.79 0.22 390 ND ND ND ND 

Exceeds AOC background concentrations 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

[ 6xiqExceeds USEPA Region IXPRGs 

J - Analyte detected. Report value is estimated 

ND - Analyte not detected. 

NE - Not established 

4/14/2004 
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DETECTION SUMMARY 
SURFACE SOIL - SWMU 307 

SWMU CONPIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJBUNE, NORTH CAROLINA 

Base NC DENR Soil to 
Background jroundwater Values 

(I’- 1’ . 

METALS (mgkg) 
Arsenic 1.4 1.3 5.24 0.39 ND 
Balilull 20 23 19 848 13.2 

Cadmium 0.16 0.04 2.7 37 J ND 
Chromium 12 12 8.9 27 4.8 

Lead 1-15 26 26 270 J 4.6 J 
Mercury 0.05 0.13 0.015 23 &4 

Silver 0.07 0.79 0.22 390 ND 

Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison triter 
Boxed - Exceeds USEPA Region LX PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

4/14/2004 
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STATLSTICAL SUMMARY 
SURFACE SOIL - SWMU 307 

SWMU CONHRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLJNA 

AOC 
Background 

METALS (mg/kg) 
Arsenic 1.4 
Barium 20 

Cadmium 0.16 
Chromium 12 

Lead 115 
Mercury 0.05 

Silver 0.07 

NC DENR USEPA Region M No. of Positive Raw+ Positive Detects Positive Detects Positive Detects Positive Detects 
Base Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR 

Background Values 
USEPA Region Ix 

Residential Soil No. of Samples Detections Background Background Soil to Groundwater Residential Soil 

1.3 5.24 0.39 l/7 2.3 
23 19 848 417 13.2 - 59.8 
0.04 2.7 37 217 0.12 J 0.25. - 
12 8.9 27 717 1.8 22.8 - 
26 26 270 717 1.9 86.2 - 

0.13 0.015 23 3/7 0.04 1.4 - 
0.79 0.22 390 117 0.43 3 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

AOC comparison - AOC 1 Surface Soil 
Base comparison - Loam-Silt Surface Soil 

4/14/2004 
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DETECTION StlMMARY 
SUBSURFACE SOIL - SWMU 307 

SWMU CONFJRh4ATORY SAMPLING (CI’O-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NCDmSoil IX SWMU307-lSO1-03 USEPARegion 
Zroundwater VaIueq tov\ RGs Resident& Soil 09-09-1997 

SWMU307-ISO2-02 SWMU307-ISO3-02 SWMU307-ISO4-02 SWMU307-TWOi- SW307-TWO2-03 
Background 09-09-1997 09-09-1997 09-09-1997 03-21-2002 03-21-2002 

6’ - 8’ 4’ - 6’ 4’ - 6’ 4’ - 6’ 3’ 5’ - 5’ _ 7’ 

METALS (mgkg) 
Barium 16 23 19 

Cadmium 0.01 0.01 2.7 
Chromium 12 25 8.9 

Lead 15 9.2 26 

Mercury 0.08 0.13 0.015 

27 
270 
23 

ND 
ND 
6.4 

10.5 
ND 

ND 
ND 
4.7 x.5 7.3 
3.9 12.5 J 65 
ND Q,Jg 

Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DJZNR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PRGs 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

4/14/2004 
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DJZECXON SUMMARY 
SUBSURFACE SOIL - SWMU 307 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

5’ - 7’ 

MJZTALS (mg/kg) 
Barium 16 23 

Cadmium 0.01 0.01 
19 

2.7 
848 
37 ND 

Chromium 12 25 8.9 27 7.4 
Lead 15 9.2 26 270 7.2 J 

Mercury 0.08 0.13 0.015 23 0.08 

Exceeds AOC background concentrations 
Bold - Exceeds base background conoeotrations 

Underlined - Exceeds NC DJXNR soil to groundwater comparison oriter 

I Boxed Exceeds USEPA Region IX PRGs 
J - Analyte detected. Report value is estimated. 

ND - Ana~yte not detected. 
NE - Not established 

4/14/2004 
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AOC 
Background 

METALS (mg/kg) 
BarhIll 

Cadmium 
Chromium 

Lead 
Marcmy 

16 23 
0.01 0.01 
12 25 
15 9.2 

0.08 0.13 

STAl’iSTICAL SUMhURY 
SUBSURFACE SOLL - SWMU 307 

SWMU CONFIRhiATORY SAMPLING (CTO-0143) 
MCB, CAME’ -UN& NORTH CAROLINA 

NC DENR USBPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGS Detects ofpositive Above AOC Above Base Above NC DBNR USEPA Region IX 

Values Residential Soil No. of Samples Detections Background Background Soil to Groundwater Residential SoiI 

19 848 417 17.2-31.1 
2.7 37 l/7 0.04 J 
8.9 27 7n 4.7 - 13.5 

-‘- 26 270 717 3.9 - 12.5 J 0 
0.12 0.015 411 0.04 - 0.14 

J - AnaIyte detected Repoti value is estimated. 
NA - Not applicable 
NE - Not established 

AOC comparison - AOC 1 Subsurface SoiI 
Base comparison - Silt Subsurface Soil 

4/14/2004 
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DETECTION SUMMARY GROUNDWATER - SWM.U 307 
SWMU CONFIRMATORY SAMPLING @TO-0143) 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

SAMPLE ID 

SAMPLE DATE 

METALS (ug/L) 

‘North Carolina ZL USEPA Region IX SWMU307-GWOI SWMU307-GW02 SWMU307-GW03 sWh&J307-TWO4 SWMU307-TWO4D sWMU307-TWO5 
Groundwater pg@ 04-03-2002 04-03-2002 04-03-2002 07-13-2003 07-13-2003 07-13-2003 

Protection Stds TAP Water 

Arsenio 12.1 
Barium 37.31 
Chromium 5.76 
Lead 3.61 
Mercury NE 

10 
2000 
50 
15 
1.1 

0.045 2.4 U 2.4 U 2.4 U 3.6 U 3.6 U 3.6 U 

2600 J J 
NE 1.2 J J 

NE 2.5 J 1.7 J 2.4 J 

11 0.1 u 0.1 u 0.12 J 0.2 u 0.2 u 0.2 u 

Notes: 
No SVOCs were detected in the samples 

Shaded - Exceeds Base Background Criteria Groundwater-Shallow 
Bold - Exceeds North Carolina 2L Groundwater Protection Standards 
Underline - Exceeds USEPA Region IX PRGs Tap Water 
J - Anaiyte detected. Report value is estimated. 
ND -Not Detected 
NE -Not established 



DETECTION SUMMARY GROUNDWATER - SWMIJ 307 
SWMU CONFJRMATORY SAMPLING (CTO-0143) 

MCB, CAMP LEJEUNE, NORm CAROLINA 

SAMPLE ID 

SAMPLE DATE 
North Carolina 2L USEPA Region IX SWMU307-TWO6 

Groundwater PRGS 07-13-2003 

swhqJ307-Two7 

07-13-2003 

METALS (u&L) 

Arsenic 
Barium 
Chromium 
Lead 

Mercury 

Protection Stds TAP Water 

10 0.045 3.6 U Q5J 
2000 2600 31.2 J J 

50 NE 0.8 U 5.4 J 
15 NE 1.6 U 

1.1 11 0.2 u 0.2 u 

Notes: 
No SVOCs were detected in the samples 

Shaded - Exceeds Base Background Criteria Groundwater-Shallow 
Bold - Exceeds North Carolina 2L Groundwater Protection Standards 
Underline - Exceeds USEPA Region IX PRGs Tap Water 
J - Analyte detected. Report value is estimated. 
ND - Not Detected 
NE -Not estabrished 



STATISTICAL SUMMARY 
GROUNDWATER - SWMKJ 307 

SWMIJ CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SAMPLE ID 
SAMPLE DATE 

North Carolina 2L USEPA Region IX Minimum Maximum Frequency 
Groundwater Protection g&& Detected Detected of Detection 

Stds TAP Water 
METALS (ug/L) 

Arsenic 12.1 10 0.045 5.6 J 5.6 J l/8 
Barium 37.31 2000 2600 31.2 J 145 J 818 
Chromium 5.76 50 NE 1J 42.3 J 718 
Lead 3.61 15 NE 1.7 J 27.7 J 6i8 
Mercury NE 1.1 11 0.12 J 0.12 J l/8 

Notes: 
No SVOCs were detected in the samples 

J - Analyte detected. Report value is estimated. 
U - Not Detected 
NE - Not established 

North Carolina 2L USEPA Region IX 
Groundwater pg@ 

Protection Stds TAP Water 

0 1 

0 0 

0 0 

2 0 
0 0 
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4.26 SWMU 308 - GP19 CM/Water Separator 
I 
1 

The following sections present the SWMU description and history, the investigation activities 
conducted during the Phase II CSI, investigation findings, and conclusions. 

4.26.1 SWMU Description and History 

SWMU 308 consists of an oil/water separator (GP-19) that is associated with a vehicle wash rack. The 
SWMU is located in the Hadnot Point Industrial Area, just southwest of the intersection of Main 
Service and Daly Roads, adjacent to the former location of Builbing GP-19. The separator was 
installed in 1982 and is currently active. The separator consists of an in-ground concrete structure that 
measures 4 feet by 6 feet by 6 feet and discharges to a sanitary sewer. A potential overflow area exists 
in a low-lying area adjacent to (approximately 10 feet away from) the separator. During the October 
1996 site visit conducted by Baker, tree debris was noted in the vehicle wash area, and the dram for 
the wash rack was clogged. A SWMU investigation plan is presented as Figure 1. 

1 

A Phase I CSI was conducted in September 1997. The purpose of the investigation was to determine 
if overflow/runoff from the wash rack or oil/water separator has impacted surface and subsurface soils 
in the vicinity of the SWMU. Surface and subsurface soil samples were collected from four soil 
borings advanced adjacent to the vehicle wash rack, the oil/water separator, and within the overflow 
area (see Figure 1). The soil samples were submitted to Quanterm Laboratories and analyzed for 
VOCs, SVOCs, and RCRA metals. The analytical results were compared to background criteria, NC 
DENR soil to groundwater screening criteria, and USEPA RegionlM residential PRGs. Based on 
evaluation of the results, bis(2-chloroethyl)ether exceeded the regulatory driven criteria. Therefore, 
additional investigation at SWMU 308 was recommended in the form of a Phase II CSI. 

4.26.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 25 and April 7,2002 in general accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation we to further evaluate potential 
impacts to soil at the SWMU and determine if groundwater has been impacted as a result of a 
release(s) from the SWMU The sample locations are shown on Figure 1 and were selected based on 
results from the Phase I CSI. Detailed procejdures used to collect and analyze the samples are 
described in Section 3.0. 

The field investigation included the following 

. Surface and subsurface soil sampling at three temporary we/l borings 
0 Groundwater sampling at three temporary wells 

Table I provides a summary of the temporary well construction de&s and static groundwater level 
measurements. A summary of the groundwater sampling field paramkters is included in Appendix D. 

The water table was measured in the wells at depths ranging from app 
the ground surface. Groundwater elevations in the wells mnged fioi 
above mean MSL. An interpretive groundwater contour map is prov 
groundwater in the vicinity of the SWMU appears to flow northeast. 

4-75 

n , 
;: 

lximately 16.3 to 17 feet below 
approximately 7.4 to 8.3 feet 

led as Figure 1 and shows that 



4.26.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChem Laboratories and analyzed for 
SVOCs. A summary of the laboratory analytical results is include4 in Appendix G. 

For the purpose of this investigation, the analytical results for the COPCs identified in Phase I were 
combined with the analytical results collected during Phase II. Th@ analytical results and statistical 
summaries for positive detections from the two phases are presente# on Tables 2 through 5 and were 
compared to the following screening criteria: 

0 Default and site-specific NC DENR soil to groundwater criteria 
0 USEPA Region Ix residential PRGs 

Figure 2 presents the distribution of contaminants that exceeded thie regulatory driven criteria. 

Four SVOCs were detected in the soil sample set, as followsi bis(2-chloroethyl)ether, bis(2- 
ethylhexyl)phthalate, di-n-butyl phthalate, and di-n-octyl phthalate. Bis(2-chloroethyl)ether exceeded 
the NC DENR soil to groundwater screening criteria and the USEPA Region IX residential PRG in 
surface soil sample SWMU308-ISO4-00, which was collected in September 1997 during the Phase I 
CSI. None of the other SVOCs detected in the samples exceeded established screening criteria. 

Groundwater 

The analytical results and a statistical summary for positive detections is presented on Tables 6 and 7 
and were compared to the North Carolina 2L standards. 

One SVOC (4-methylphenol) was detected in the groundwater sample from well SWMU308-TWO 1. 
The concentration was below the 2L standard. No other SVOCs were detected in the groundwater 
samples from the remaining two wells. 

4.26.4 Conclusions 

Bis(2-chloroethyl)ether was detected in the soil at a concentration I 
groundwater screening criteria and the USEPA. Region IX residen 
detected in groundwater exceeded the applicable screening criteria. 
did not detect additional bis(2-chloroethyl)ether at this site. Additic 
not contain this compound. Based on these results, it is assumed tl 
was indicative of an isolated, anomalous detection and not relate< 
further action is warranted. 
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TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
CTO-0143 

Top of PVC 
Collsultant Casing Screen Depth to 
Supervising Elevation Ground Surface Boring Depth to Depth to Interval Groundwater Groundwater 

Date Well (feet, above Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite 
Installed Installation 

Depth (feet, (feet, below top Elevation (feet, 
msl) above msl) bgs) (feet, bgs) (feet, bgs) (fee& bgs) bits) of casing) bgs) 

3125102 BAKER 23.81 23.6 22 22 10 8 12 16.4 7.4 
3125102 BAKER 25.04 24.9 21 21 9 7 11 17 8.0 
3/25/02 BAKER 24.61 24.4 20 20 8 6 10 16.3 8.3 

Notes: 

msl = Mean Sea I&e1 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWells.xls 
SWMU308 

- - 
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TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 308 

SWMU CONRRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SEMIVOLATILES (uglkg) 

bis(2-Chloroethyl) ether 0.19 (1) 210 

bis(2-Ethylhexyl) phthalate 6670 35000 

Di-n-butyl phthalate 24800 6100000 

Di-n-octyl phthalate 10000000 1200000 

Underlined. Exceeds NC DENR soil to groundwater comparison 
criteria 

IBoxed-IExceeds USEPA Region IX PROS 

(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria 

were calculated using a 2L or interim 

2L standard and TOC of 1441 m&kg. 

ND - Analyte not detected. 

NE - Not established 

SWMU308-ISO1-00 

09-13-1997 

u-2 

ND 

120 J 

ND 

ND 

SWMU308-IS02-00 

09-13-1997 

0’ - 2’ 

ND 

450 .I 

ND 

170 J 

SWMU308-ISO3-60 SWMU308-IS04-00 

09-13-1997 09-13-1997 

u-2 v-2 

ND mJ 

190 J 310 .I 

ND 21 .I 

ND ND 

SWMU308-TWOl-00 

03-25-2002 

U-1’ 

ND 

150 J 

ND 

ND 

9f12102 
SWMU308-SOIL.xls Page 1 of 2 



i.,, i 
TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 308 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SWMU308-TW02-00 

03-25-2002 

0’. 1’ 

SWMU308.TW03-00 

03-25-2002 

O’- 1’ 

SEMIVOLATILES (@kg) 

bis(2-Chloroethyl) ether 

bis(2-Ethylhexyl) phthalate 

Di-n-buy1 phthalate 

Di-n-octyi phthalate 

0.19 (1) 210 ND 

6670 35000 200 J 
24800 6100000 ND 

10000000 1200000 ND 

ND 

120 J 

ND 

ND 

___~-~~.-.-- -~--~~ 
Underlined _ Exceeds NC DENR soil to groundwater comparison 

criteria 

IBoxed-IExceeds USEPA Region IX PRCs 

(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria 

were calculated using a 2L or interim 

2L standard and TOC of 1441 mg/kg. 

ND - Analyte not detected. 

NE - Not established 

9/l 2102 
SWMU308~SOlL.xls Page 2 of 2 



NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 

Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR. USBFA,Region IX 

Values Residential Soil No. of Samples Detections Background Background Soil to Groundwater Residential Soil 

SEMIVOLATILES (q/kg) 
bis(2Chloroethyl) ether 

bis(2-Ethylhexyl) phthalate 
0.19(l) 210 

6670 35000 
l/7 260 J NA 
717 1205-4505 NA 

Di-n-butyl phthatate 24800 6100000 117 21J NA NA 0 0 

Di-n-octyl phthalate 10000000 1200000 117 1705 NA NA 0 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria 
were calculated using a 2L of interim 
2L standard and TOC of 1441 mg/kg. 

8/23/02 
SWMU308~SOIL.xls Page 1 of 1 
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TABLB 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 308 

SWMU CONARMATGRY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR Soil toI- SWMU30;;%;;;$ 
Groundwater Values 

SWMU3O;;zy;;; 
PROS Residential Soil 

13’ - 15’ 13’- 15’ 

SEMIVOLATULES (u&g) 

bis(2-Bthylhexyl) phthalate 6670 35000 57 J 110 J 
Di-n-octyl phthalate 10000000 1200000 43 J ND 

Underlined - Exceeds NC DENR soil to groundwater 

r?iiGq 
comparison criteria 

- Exceeds USEPA Region IX PROS 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected, 
NE - Not established 

9/12/02 

SWMU308-SOIL.xls 
Page 2 of 2 
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TABLE 5 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 308 

SWMU CONFIRMATORY SAMPLING (CTG-0143; 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region 1X No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Residential Soil No. of Samples Detections Background Background Soil to Groundwater Residential Soil 

SEMIVOLdTlLES (q/kg) 

bis(2-Ethylhexyl) phthalate 6670 35000 717 52J-16003 NA NA 0 0 

Di-n-octyl phthalate 10000000 1200000 117 43 J NA NA 0 0 

--- ~-~--~~-J-;AnlyZ detected. Report value is estimated, 

NA - Not applicable 

NE - Not established 

8/23/02 
SWMU308~SOIL.xls Page 1 of 1 
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TABLE 6 

DETECTION SUMMARY 
GROUNDWATBR - SWMU 308 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU308-TWO1 SWMU308-TWO2 SWh4U308-TW03 
Standards (1) 04-07-2002 04-07-2002 04-07-2002 

SEMlVOLATILES (I@) 
4-Methylphenol 3.5 1.3 J ND ND 

Bold - Exceeds 2L standards. 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
(1) - If NC 2L Standard not available, Interim Standard was used. 

8123102 

SWMU308qWATER.xls 
Page 1 of 1 



STATISTICAL SUMMARY 
GROUNDWATER - SWMU 308 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L No. of Positive Range of Positive 
Standards (1) Detects/No. of Samples Detections 

Positive Detects above Positive Detects above 
Background 2L Standard 

SEMIVOLATILES (I@.,) 
4-Methylphenol 3.5 113 1.3 J NA 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 

(1) - If NC 2L Standard not available, Interim Standard was used. 

8123102 
SWMU308-WATER.xls Page 1 of 1 
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4.27 SWMU 311- 51619 Oil/Water Separator 

The following sections present the SWMU description and history, the investigation activities 
conducted during the Phase II CSI, investigation findings, and conclusions. 

4.27.1 SWTvIU Description and History 

SWMU 3 11 consists of an oil/water separator that is associated with a vehicle wash rack The SWMU 
is located in the Hadnot Point Industrial Area just north of Michael Road between Gum and Fir 
Streets. The vehicle wash rack is situated between Buildings 1604 &rd 1605 in a fenced-in and paved 
area; The oil/water separator is situated in a grassy area adjacent to.the paved area and outside of the 
fence line. The separator was installed in 1984 and is currently used. The structure is a concrete, in- 
ground unit that discharges to a wastewater treatment plant. A drainage swale runs parallel to Michael 
Road and flows into a culvert that leads to Cogdels Creek. The interception of the drainage swale and 
culvert is approximately 2,250 feet northwest of Cogdels Creek. The drain from the wash rack to the 
oil/water separator showed evidence of overflow (i.e., eroded soils) !during the October 1996 site visit 
conducted by Baker. Overflow from the earthen drainage way coulh potentially reach Cogdels Creek 
A SWMU investigation plan is presented as Figure 1, 

A Phase I CSI was conducted in September 1997. The purpose of the investigation was to determine 
if operation of the oil/water separator and wash rack has impacted surface and subsurface soils in the 
vicinity of the SWMU. Surface and subsurface soil samples wede collected at three soil borings 
advanced around the perimeter of the SWMU (see Figure 1). The samples were submitted to 
Quanterra Laboratories and analyzed for VOCs, SVOCs, and RCl@ metals, The analytical results 
were compared to background criteria, NC DENR soil to groundwater screening criteria, and USEPA 
Region IX residential PRGs. Based on evaluatEon of the results, one VOC chlorobenzene and several 
metals exceeded the regulatory driven criteria and established i background/secondary criteria. 
Therefore, additional investigation at SWMU 3 11 was recommended in the form of a Phase II CSI. 

While writing the Project Plans for the Phase II CSI, it was determined that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Ph$se II CSI would be compared to 
the USEPA Region IX industrial PRGs in lieu of the residential PROS. In addition, it was determined 
that the COPCs identified in Phase I should be reevaluated againsd the industrial PRGs. 

4.27.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 24 and 25 and April 4 through 9, 2002 in general 
accordance with the Final Project Plans (Baker, 12002). The purpose&f the investigation was to further 
evaluate potential impacts to soil at the SWMU and determine if groundwater has been impacted as a 
result of a release(s) from the SWMU. The sample locations are shorn on Figure 1 and were selected 
based on results from the Phase I CSI. Detailed procedures used to collect and analyze the samples are 
described in Section 3.0. 

The field investigation included the following: 

* Surface and subsurface soil sampling at three soil borings a~ 
0 Groundwater sampling at three temporary wells 

p’ 

Table 1 provides a summary of the temporary well construction deta 
measurements. A summary of the groundwater sampling field param 
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d three temporary well borings 

1s and static groundwater level 
:ters is included in Appendix D. 



The water table was measured in the wells alt depths ranging from approximately 7.6 to 13.9 feet 
below the ground surface. Groundwater elevations in the wells +ged from approximately 14.3 to 
19.4 feet above mean MSL. An interpretive groundwater contou is provided as Figure 1 and 
shows that groundwater in the vicinity of the SWMU appears to 

4.273 Investigation Findings 

The soil and groundwater samples were submitted to CompuChem Laboratories and analyzed for 
V,OCs and RCRA metals. A summary of the laboratory analytical results is included in Appendix G. 

For the purpose of this investigation, the analytical results for the COPCs identified in Phase I were 
combined with the analytical results collected during Phase II. The analytical results and statistical 
summaries for positive detections from the two phases were compared to the following screening 
criteria and are presented in Tables 2 through 5: 

l AOC background criteria 
0 Base background criteria 
l Default and site-specific NC DENR soil to groundwater cr$teria 
l USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria 

Twenty VOCs were detected in the soil sample set. Benzene, bromofoim, chlorobenzene, chloroform, 
methylene chloride, tetracholoethene, and/or trichloroethene exheeded the NC DENR soil to 
groundwater criteria in surface and subsurface soil samples from borings SWMU 3 1 l-IS0 1, SWMU 
3 1 I-SBO 1, and SWMU 3 11 -TWO 1 through SWMU 3 1 l-TW03. None of the other VOCs in the 
samples exceed the applicable screening criteria. 

Seven metals were detected in the soil sample set, as follows: arsenib, barium, cadmium, chromium, 
lead, mercury, and selenium. These seven metals exceeded the AOC land/or Base background criteria 
in one or more of the samples. Mercury exceeded the AOC background criteria and the NC DENR 
soil to groundwater criteria; however, the concentrations were below be Base background criteria and 
USEPA Region Ix industrial PRG. Cadmium, chromium, and lead exceeded both the AOC and Base 
background screening criteria and the NC DEM< soil to groundwater criteria and/or USEPA Region 
IX industrial PRGs in one or more of the sutiace soil samples. None of the metals detected in the 
subsurface soil samples exceeded both the AOC and Base background criteria and the NC DENR soil 
to groundwater criteria or USEPA Region IX industrial PRGs. ’ 

Groundwater , 

The analytical results and statistical summary for positive detections were compared to the following 
screening criteria and are presented on Tables 6 and 7: 

l Base background criteria 
. North Carolina 2L standards 

Five VOCs were detected in the groundwater samples from S/J?MU3 11 -TWOl, as follows: 
cyclohexatie, ethylbenzene, ispropylbenzene, methylcyclohexane, an 

f 
xylenes (total). None of these 
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five VOCs exceeded associated screening criteria. No VOCs dere detected above the laboratory 
reporting limits in samples from the remaining two wells. 

Four metals were detected in groundwater samples from one or m&-e of the wells, as follows: arsenic, 
barium, chromium, and lead. Chromium and lead were detected i&he sample from well SWMXJ 3 I l- 
TWO 1 at concentrations above the background criteria; however, ihe concentrations were below the 
2L standards. None of the other metals detected in the samples eiceeded the established screening 
criteria. 

Most of the compounds detected in groundwater {except for isoprppylbenzene) were detected in the 
soilsat SWhIU311. 

4.27.4 Conclusions 

Several VOCs and metals were detected in soil at concentration4 exceeding applicable screening 
criteria. Compounds that exceeded both the AOC and Base background screening criteria and NC 
DENR soil to groundwater screening criteria and/or USEPA Regioq M industrial PRGs in’soil were as 
follows: 

. VOCs - benzene, bromoform, chlorobenzene, cdoroform, methylene chloride, 
tetrachloroethene, and trichloroethene 

* Metals - cadmium, chromium, and lead 

None of the compounds detected in groundwater exceeded both1 the background criteria and 2L 
standards. 

Based on evaluation of the results, additional investigation at S&U 311 is warranted to further 
investigate VOCs and SVOCs in soil. The additional investigation activities are presented in 
Section 5.0. 
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SUMMARY OF PHASE II CONFIRMATORY SAMPLING 
TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CONFIRMATORY SAMPLING INVESTIGATION 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0143 

1 Top of PVC 

Date 
Installed 

-5ziT 
3124102 
3125102 

Consultant 
Supervising 

Well 
Installation 

BAKER 
BAKER 
BAKER 

Casing 
Elevation 

(feet, above 
msl) 

26.99 
26.61 
28.12 

Screen 
Ground Surface Boring Depth to Depth to Interval 
Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite Depth (feet, 

above msl) 1 bgs) 1 (feet, b&) 1 (feet, bgs) 1 (feet: 

26.8 - 
26.5 
28.1 I 20 I 

) bgs) -bgs) 

12 I 12 0.9 0 2 
13 13 1 0 3.2 

21) 8 h If-l 

Depth to 
Groundwater Groundwater 

(feet, below top Elevation (feet, 
of casing) W 

7.61 19.4 
11.51 15.1 
13.85 14.3 

Notes: 

msl = Mean Sea Level N/A =: Not Applicable 
bgs = Below Ground Surface PVC = Polyvinyl chloride 

TempWells.xls 
swh4U311 



DETECTION SUMMARY 
SURFACE SOIL - SWMU 3 11 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil tori 

BacQround Groundwater Values PRGs Industrial Soil 

SWMU3~~;~~P,~;~~ 

0’ - 2 
VOLATILES @/kg) (2) 

2-Butanone 
4-Methyl-2-pentanone 

Acetone 
Benzene 

Bromoform 
Carbon disulfide 

Chloroform 
Cyclohexane 
Ethylbenzene 

Methylcyclohexane 
Methylene chloride 

METALS @g/kg) 
Arsenic 
Barium 

Cadmium 
ChtOtillUIIl 

Lead 
Mercury 

Selenium 

NE NE 692 28000000 NA NA NA ND ND 
NE NE 2280 2900000 NA NA NA ND ND 
NE NE 2810 6200000 NA NA NA 14 J 45 
NE NE 5.6 1500 ND ND ND ND ND 
NE NE 1.4(l) 310000 NA NA NA 14 ND 
NE NE 4940 720000 NA NA NA ND ND 
NE NE 1.1 (1) 520 NA NA NA ND ND 
NE NE NE 140000 NA NA NA ND ND 
NE NE 241 230000 ND ND ND ND ND 
NE NE NE 8800000 NA NA NA ND ND 
NE NE 23 (1) 21000 NA NA NA 21 13 

1.8 0.67 5.24 
39 17 848 

0.08 0.05 2.7 
16 15 27 
69 21 270 

0.07 0.1 0.015 
1 0.46 12 

2.7 ND ND 
100000 ND 

10000 ND 

“; Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DBNR soil to groundwater comparison criteria 

L_ Boxed Exceeds USBPA Region IX PRGs 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specitic critieria were 
calculated using a 2L or interim 2L standard and TOC of 1364 mgikg. 

(2) - Phase I(l997) volatiles were only analyzed for SW8020 (BTBX). 
J - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Target Compound List 

ND - Analyte not detected. 

NE - Not established 

1 l/15/2002 
sWMu3l1~sorL 

SWMU311-IS03.00 SWMU31 l-ISO4-00 SWMU31 l-SBOl-00 SWMU31 l-SBO2-00 

09-13-1997 09-13-1997 03-24-2002 03-25-2002 

w-2 u-2 O’- I’ O’- 1’ 

ND 
ND 
ND 

ND 
8.5 

ND 
12.8 
ND 
4.8 
4.4 J 

0.02.l 
0.56 

6.4 

ND ND 
ND ND 

5.3 J 
0.041 

ND 
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VOLATILES @/kg) (2) 
2-Butanone 

4-Methyl-Zpentanone 
Acetone 
Benzene 

Bromoform 
Carbon disulfide 

Chloroform 
Cyclohexane 

Ethylbenzene 
Methylcyclohexane 
Methylene chloride 

METALS (mgkg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

1.8 
39 

0.08 
IG 
69 

0.07 

Base USEPA Region IX NC DENR Soil to-1 SWMU31 l-SB03-00 

Background Groundwater Values PRGs Industrial Soil 

03-25-2002 

o’- 1’ 

692 28000000 ND 
2280 2900000 2J 
2810 6200000 85 

5.6 1500 ND 
1.4(l) 310000 ND 

4940 720000 ND 
1.1 (1) 520 ND 

NE 140000 ND 
241 230000 ND 
NE 8800000 ND 

23(l) 21000 13 

0.67 5.24 2.7 ND 0.31 J ND 

17 848 100000 9.3 11.6 10 
0.05 2.7 810 0.041 J 0.056 .i ND 

15 27 450 3.3 10.4 4.8 
21 210 750 17.2 J 5.2 J 6.4 J 

0.1 0.015 610 0.021J m 0.034J 
0.46 12 10000 ND 0.91 ND 

~~~~~~~~~~~ Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

1 Boxed - Exceeds USEPA Region IX PRGs 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 1364 mg!kg. 

(2) - Phase l(l997) volatiles were only analyzed for SW8020 (BTEX). 
J - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase 1 Target Compound List 

ND - Analyte not detected. 

NE - Not established 

SWMU31 l-TWOl-00 SWMU3 11 -TWO2-00 

03-24-2002 03-24-2002 

o’- 1’ o'- 1' 

GJ 11 J ND 
ND ND ND 

17 J 34 J 12 3 
ND 2 J ND 

x4 zi2 15 
ND 2 J ND 

2J ND 2J 
ND 1 J ND 
ND 25 ND 
ND 1 J ND 

x! 18 33 

SWM U3 11 -TWOS00 

03-25-2002 

0’ - 1’ 

ND 
17.8 J 
ND 
4.5 
8.2 J 

0.019J 
ND 

1 l/15/2002 
SWMTJlll SOIL 
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TABLE 4 

DETBC-IION SUMMARY 
SUBSURFACE SOIL - SWMU 311 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil toI- SWMU~~;:;I~~$ 
Background Groundwater Values PRGs Industrral Sot1 

SWMU3;;;::!:9$ 

6’ - 8’ 6’ - 8 

VOLATJLES (ug/kg) (2) 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

2Butanone 
Acetone 
Benzene 

Bromoform 
Carbon disuhide 

Chlorobenzene 
Chloroform 

. . cis- 1 ,ZDichloroethene 
Cyclohexane 
Ethylbenzene 

Methylcyciobexane 
Methylene chloride 
Tetrachioroethene 

Toluene 
Trichloroethene 
Xylenes (total) 

METALS (mg/kg) 
Arsenic 
Barium 

Cadmium 

--- -------Chromium- 
Lead 

Mercury 
Selenium 

NE NE 7270 
NE NE 23700 
NE NE 1240 
NE NE 692 
NE NE 2810 
NE NE 6.1 (1) 
NE NE 1.4 (1) 
NE NE 4940 
NE NE 520 (1) 
NE NE 1.1 (1) 
NE NE 350 
NE NE NE 
NE NE 241 
NE NE NE 
NE NE 23 (1) 
NE NE 9 (1) 
NE NE 7270 
NE NE 20 (1) 
NE NE 4960 

1.9 1.6 5.24 
26 22 848 

0.01 0.01 2.7 
12~ -t6 ?7 

8.6 8.2 270 
0.05 0.08 0.015 
0.43 0.69 12 

370000 
52000 

8100 
28000000 

6200000 
1500 

310000 

9100 
520 

150000 
140000 
230000 

8800000 
21000 
19000 

520000 
GlOO 

210000 

530 
140 
220 
NA 
NA 
ND 
NA 

g 
NA 
NA 
NA 
ND 
NA 
NA 
NA 
200 
NA 

2000 

2.1 1.9 
100000 ND 

810 
- 450 

750; 

ND 
610 i-m* 

10000 

I O/7/02 

SWMU311~SOIL.xls 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PROS 
(1) - Detected concentrations exceed NC DBNR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 1364 mg/kg. 

(2) - Phase I (1997) volatiles were only analyzed forSW8020 (BTBX). 
J - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Target Compound List 
ND - Anrlyte not detected. 
NE - NOI established 

ND ND ND 
ND ND ND 
ND ND ND 
NA NA ND 
NA NA 3 J 
ND ND ND 
NA NA 23 
NA NA ND 
ND ND ND 
NA NA ND 
NA NA ND 
NA NA ND 
ND ND ND 
NA NA ND 
NA NA 27 
NA NA ND 
ND ND ND 
NA NA ND 
ND ND ND 

ND 
ND 

-ND 
4.5 
2.8 
ND 
ND 

SWMU311-ISO4-06 SWMU311-SBOl-03 
09-13-1997 03-24-2002 

12’- 14’ 5’ - 7’ 

ND 
ND 

3.5 J 
ND 
ND 

Ewe 1 of 3 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 311 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LBJBUNE, NORTH CAROLINA 

VOLATILES (@kg) (2) 
1,2-Dichlorobenzene 
1,3-Dichiorobenzene 
1 ,CDichlorobenzene 

2-Butanone 
Acetone 
Benzene 

Bromoform 
Carbon disulfide 

Chlorobenzene 
Chloroform 

cis- 1,2-Dichloroethene 
Cyclohexane 
Bthylbenzene 

Methylcyclohexsne 
Methylene chloride 

Tetmchloroethene 
Toluene 

Trichloroethene 
Xylenes (total) 

METALS (mg&g) 
Arsenic 
Barium 

Cadmium 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

7270 370000 ND ND 
23700 52000 ND ND 

1240 8100 ND ND 
692 28000000 ND ND 

2810 6200000 4J 25 
6.1 (1) 1500 ND ND 
1.4 (1) 310000 ND ND 

4940 720000 ND ND 
520 (1) 9100 ND ND 
1.1 (1) 520 ND ND 

350 150000 ND ND 
NE 140000 ND ND 
241 230000 ND ND 
NE 8800000 ND ND 

23 (1) 21000 ND 19 

9 (1) 19000 ND ND 
7270 520000 ND ND 

20 (1) 6100 ND ND 
4960 210000 ND ND 

_-.. --.-Chromium 
Lead 

Mercury 
Selenium 

“s%A.“~:” <a. 
~~~~~~~~~~ Exceeds AOC background concentrations 

Bold- Exceeds base background concentrations 

1.9 
2G 

0.01 
12 

8.6 
0.05 
0.43 

1.6 
22 

0.01 
16.--- ~- 

8.2 
0.08 
0.69 

5.24 
848 
2.7 
27 

270 
0.015 

12 

2.7 0.97 J 
100000 5.4 

810 J .~~ ~~ 
450 8.5 
750 3.3 J 
610 WJ 

10000 :gg 

ND 
8.8 
ND 
4.2 

SWMU311-TWO1-03 SWMU311-TW02-03 
03-24-2002 03-24-2002 

5’ - 7’ 5’ - 7’ 

ND ND 
ND ND 
ND ND 
ND ND 

2 .I 6J 
ND ND 

22 28 
ND ND 
ND ND 

1 J 25 
ND ND 
ND ND 
ND ND 
ND ND 

27 32 
ND ND 
ND ND 
ND ND 
ND ND 

ND 0.69 J 

4.7 J 
0.027J 

ND 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed - Exceeds USEPA Region IX PRGs 
(1) - Detected concentrations exceed NC DENR generic 

10/7/02 

SWMU31 I-SOIL.xls 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TGC of 13G4 mgkg. 

(2) - Phase I (1997) volatiles were only analyzed for SW8020 (BTEX). 
J - Analyte detected. Report value is estimated. 

NA + Not analyzed. Not on the Phase I Target Compound List 
ND - Analyle not detected. 
NE - Not established 



TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 311 

SWMU CONFIRMATORY SAMPLING (CT@0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

VOLATILES &/kg) (2) 
I ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1,4-Dichlorobenzene 

%Butanone 
Acetone 
Benzene 

Bromoform 
Carbon disultide 

Chlorobenzene 
Chloroform 

cis-1,2-Dichloroethene 
Cyclohexane 
Ethylbenzene 

Methylcyclohexane 
Methylene chloride 

Tetrachloroethene 
Toluene 

Trichloroethene 
Xylenes (total) 

METALS (mg!kg) 
Arsenic 
Barium 

Cadmium 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

1270 
23700 

1240 
692 

2810 
6.1 (1) 
1.4(l) 

4940 
520(l) 
1.1 (1) 

350 
NE 
241 
NE 

23s) 
9 (1) 
1270 

20(l) 

-.- _ _- --C&on-&m- 

Lead 
Mercury 

Selenium 

1.9 1.6 5.24 
26 22 848 

0.01 0.01 2.7 
12 16. 21 

8.6 8.2 270 
0.05 0.08 0.015 
0.43 0.69 12 

~~~~~~~ E 
u k.r>&> ^ ,‘, iaw@& + xceeds AOC background concentrations 
Bold - Exceeds base background concenaations 

Base NC DENR Soil toi-’ SWMU3l;;z&3 SWMU3ll-‘J’J;;$ 
Background Groundwater Values PRGs Industrtal So11 

_ 

5’ - I’ 15’-17 

370000 ND ND 
52000 ND ND 

8100 ND ND 
28000000 ND 12 J 

6200000 ND 40 
1500 ND LQ 

310000 ND 22 
720000 ND 11 

9100 ND ND 
520 ND ND 

150000 ND 49 
140000 ND 7 
230000 ND 23 

8800000 ND 6J 
21000 34 2 
19000 ND 4a J 

520000 ND 5 J 
6100 ND 24 

210000 ND ND 

2.7 
100000 

810 ~_ ___~~- 
450 
750 

‘i 

/. , 

1 O/7/02 

SWMU31 i~SOIL.xls 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

r Boxed Exceeds USEPA Region IX PROS 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 1364 mg/kg. 

(2) - Phase I(1997) volatiles were only analyzed for SW8020 (BTEX). 
J - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Target Compound List 
ND - Analyte not detected. 
NE - Not established 

610 ND ND 
10000 ND ND 
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TABLE 5 

STATISTKAL SUMMARY 
SUBSURFACE! SOIL - SWMU 311 

SWMU CONPJRMATORY SAMPLING @TO-0143; 
MCB, CAMP LEJEUNB, NORTH CAROLJNA 

NC DBNR USEPA Region IX No. of Positive Range 
Soil to Groundwater PRGs Detects of Positive 

Values Industrial Soil No. of Samples Detections 

Positive Detects Positive Detects Positive Detects Positive Detects 
AOC 

Background Background 
Above AOC Above Base 
Background Background 

NE NE 7270 370000 l/IO 530 NA NA 
NE NE 23700 52000 l/10 140 NA NA 
NE NE 1240 8100 l/10 220 NA NA 
NE NE 692 28000000 117 125 NA NA 
NE NE 2810 6200000 617 25-40 NA NA 
NE NE 6.1 (1) 1500 MO 10 NA NA 
NE NE 1,4 (1) 310000 417 22 - 28 NA NA 
NE NE 4940 120000 II7 11 NA NA 
NE NE 520 (1) 9100 l/10 530 NA NA 
NE NE 1.1 (1) 520 2t7 lJ-2J NA NA 
NE NE 350 150000 111 49 NA NA 
NE NE NE 140000 l/7 7 NA NA 
NE NE 241 230000 l/10 25 NA NA 
NE NE NE 8800000 !I? 6J NA NA 
NE NE 23 (1) 21000 tin 19-34 NA NA 
NE NE 9 (1) 19000 l/7 4005 NA NA 
NE NE 7270 520000 2110 5 J - 200 NA NA 
NE NE 20 (1) 6100 l/7 24 NA NA 
NE NE 4960 210000 1110 2000 NA NA 

1.9 
26 

0.01- ~- 
12 
8.6 

0.05 
0.43 

1.6 
22 

-mr 
16 
8.2 

0.08 
0.69 

5.24 
848 
2.7 
27 

270 
0.015 

12 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

2.7 6/10 0.55 J - 2.6 

!ooo!o~- ~~-~ _ ./111oL .---4z-45~-- 
810 5110 0.044 J - 0561 
450 10110 2.3 - 21 
750 lO/lO 1.7J-42.1 
610 4110 0.023 J - 0.057 

10000 200 0.67 - 0.84 

Above NC DENR USEPA Region IX 
Soil to Groundwater tndustrial Soil 

VGLATILES (ug/kg) 
1,2-Dichlorobenzene 
I ,3-Dichlorobenzene 
1 P-Dichlorobenzene 

2-Butanone 
Acetone 
Benzene 

Bromoform 
Carbon disulfide 

Chlorobenzene 
Chloroform 

cis+1,2-Dichloroethene 
Cyclohexane 
Ethylbenzene 

Methylcyclohexane 
Methyiene chloride 
Tetrachloroethene 

Toluene 
Trichloroethene 
Xylenes (total) 

METALS @@kg) 
Arsenic 
Barium 

.~----.-~~~um- 

Chromium 
Lead 

Mercury 
Selenium 

(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 
Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 1364 m&g. 

AOC comparison - AOC 5 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

1011/02 
SWMU31 l~SOIL.xls Page 1 of 1 



VOLATILES (ug/L) 
Cyclohexane 
Ethylbenzene 

Isopropylbenzene 
Methylcyclohexane 

Xylene (Total) 
METALS (ug/L) 

Arsenic 
Barium 

Chromium 
Lead 

DBTECTlON SUMMARY 
GROUNDWATER - SWMU 311 

SWMU CONPlRMATORY SAMPLING (C-IO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU311-GWOl SWMU311.GW02 
Standards (1) 04-04-2002 04-04-2002 

SWMU311-GW03 
04-09-2002 

NE 35000(2) 3 J ND ND 
NE 29 2 J ND ND 
NE 70 3 i ND ND 
NE 5200(2) 3 J ND ND 
NE 530 3 J ND ND 

12 
145 
5.8 
3.6 

10 ND 
2000 54.5 

ND 3.4 J 
24.1 ND 
ND ND 
ND ND 

$@Q#& “‘A? ~~~,~~~~~~~~~~~~~ Exceeds background concentrations 
Bold - Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NI? - Not estimated 
(1) - If NC 2L Standard not available, Interim Standard was used. 
(2) - Region IX Preliminary Remediation Goal (PRG) 

9112102 

SWMU31 l-WATER.xls 
Page 1 of 1 



STATISTICAL SUMMARY 
GROUNDWATER - SWMU 311 

SWMU CONPIRMATORY SAMPLING (C-IO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Background NC 2L No. of Positive 
Concentrations Standards (1) Detects/No. of Samples 

Range of Positive 
Detections 

Positive Detects above Positive Detects above 
Background 2L Standard 

VOLATILES @g/L) 
Cyclohexane 

Ethylbenzene 
Isopropylbenzene 

Methylcyclohexane 
Xylene (Total) 

METALS (q/L) 
Arsenic 
Barium 

Chromium 
Lead 

9112102 
SWMU31 I-WATER.xls 

NE 35000 (2) l/3 35 NA 
NE 29 l/3 25 NA 
NE 70 113 3-l NA 
NE 5200 (2) l/3 35 NA 
NE 530 l/3 35 NA 

12 10 
145 2000 
5.8 50 
3.6 15 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - If NC 2L Standard not available, Interim Standard was used. 
(2) - Region IX Preliminary Remediation Goal (PRG) 

Page 1 of 1 
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+ - TEMPORARY W? 
FIGURE 1 

@ - SOIL BORING 
PHASE II CONFIRMAT __. 

0 - PHASE I SOIL BORING 
SAMPLING INVESTIGATION 

+- GROUNDWATER FLOW DIRECTION SWMU 311 
-19.0- - GROUNDWATER CONTOUR CTO- 143 

MARINE CORPS BASE, CAMP LEJEUNE 
SOURCE: MCB CAMP LEJEuNE MARCH 2000 NORTH CAROLINA 
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DEPTH 0’ - 1’ 
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m.^-^‘^-- / .a 

6 - TEMPORARY WELL 

@ - SOIL BORING 

0 - PHASE I SOIL BORING 

SAMPLE ID SWMUJl l-lwcll-M 
SAMPLE DATE 3/24/200: 

.H v-1 

FIGURE 2 
‘HASE II CONFIRMATORY INVESTIGATIf 
:ONSTITUENTS EXCEEDING SCREENING 

CRITERIA IN SOIL 
SWMU 311 
CTO- 143 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 



4.28 SWMTJ 312 - Oii/Water Separator S-1735 (S-1698) 

The following sections present the SWMU description and history, the investigation activities 
conducted during the Phase II CSI, investigation findings, and conclusions. 

4.28.1 SWMU Description and History 

SWMU 3 12 is located within the central portion of the Hadnot Point Industrial Area southwest of 
Gum Street and behind the Steam Plant (Building 1700). The S;wMu consists of a concrete in- 
ground oil/water separator that receives steam condensate fi-om the Steam Plant. During the 1996 site 
visit conducted by Baker, petroleum stains were observed on the concrete and a hydrocarbon sheen 
was noted within the unit. The oil/water separator was installed in 1984 and is still in use. The area 
surrounding the SWMU is grass covered. A SWMU investigation’plan is presented in Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose of the investigation was to dietermine 
if operation of the oil/water separator has impacted surface and subsurface soils in the vicinity of the 
SWMU. Surface and subsurface soil samples were collected from four soil borings advance:d around 
the perimeter of the SWMU (see Figure 1). The soil samples were submitted to Quanterra 
Laboratories and analyzed for VOCs, SVOCs, and RCRA metals. The analytical results were 
compared to background criteria, NC DENR soil to groundwater~ screening criteria, and USEPA 
Region TX residential PRGs. Based on evaluation of the results, benzo(a)pyrene and arsenic exceeded 
the regulatory driven criteria and established background/secondary criteria. Therefore, additional 
investigation at SWMU 3 12 was recommended1 in the form of a Phase Il CSI. 

While writing the Project Plans for the Phase II CSI, it was determined that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Phase II CSI would be compared to 
the USEPA Region IX industrial PRGs in lieu of the residential PRGs. In addition, it was determined 
that the COPCs identified in Phase I should be re-evaluated against the industrial PRGs. 

4.28.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 2 1 and April 4,2002 in general accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation was to further evaluate potential 
impacts to soil at the SWMU and determine lif groundwater has been impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Figure 1 and were selected based on 
results from the Phase I CSI. Detailed proceldures used to collect and analyze the samples are 
described in Section 3.0. 

The field investigation included the following: 

. Surface and subsurface soil sampling at two soil borings an 
l Groundwater sampling at three temporary wells 

Table 1 provides a summary of the temporary well construction deti 
measurements. A summary of the groundwater sampling field paran 

The water table was measured in the wells at depths ranging from al 
the ground surface. Groundwater elevations in the wells ranged fron 
above mean MSL. An interpretive groundwater contour map is pro1 
groundwater in the vicinity of the S?VMU appears to flow northeast 
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three temporary well borings 

Is and static groundwater level 
:ters is included in Appendix D. 

)roximately 5 to 6.7 feet below 
approximately 22.2 to 22.8 feet 
ded as Figure 1 and shows that 



4.28.3 Investigation Findings 

The soil and groundwater samples were subrnitted to CompuChem Laboratories and analyzed for 
SVOCs and RCRA metals. A summary of the laboratory analytical!results is included in Appendix D. 

For the purpose of this investigation, the analytical results for the COPCs identified in Phase I were 
combined with the analytical results collected during Phase II. The analytical results and statistical 
summaries for positive detections from the two phases were compared to the following screening 
criteria and are presented in Tables 2 through 5: 

l AOC background criteria 
. Base background criteria 
0 Default and site-specific NC DENR soil to groundwater criteria 
0 USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. 

Twenty-one SVOCs (mostly PAHs) were detected in the soil sample set. Most of the SVOCs were 
detected in the surface and subsurface soil samples from boring SWMU3 12-IS0 1 and the surface soil 
sample from boring SWMU3 12-SB02. Benzo(a)pyrene exceeded the NC DENR soil to groundwater 
criteria in surface soil sample SWMU3 12-SBO2-00. None of the other SVOCs detected in the surface 
and subsurface soil samples exceeded the applicable screening criteria. 

Seven metals were detected in the soil sample set, as follows: arsenic, barium, cadmium, chu-omium, 
lead, mercury, and selenium. Of these seven metals, cadmium and selenium were not detected in the 
subsurface soil samples. Barium, cadmium, and selenium were detected above the AOC and Base 
background criteria, however the concentrations were below the NC DENR soil to groundwater 
screening criteria and the USEPA Region IX industrial PRGs. Arsenic and chromium exceeded both 
the AOC and Base background criteria and the NC DENR soil to groundwater criteria or the, USEPA 
Region IX industrial PRG in surface soil sample SWMU3 12-SBOl-00. These two metals did not 
exceed the soil to groundwater criteria or the USEPA Region IX PRG in the subsurface soil sample 
from this boring. Mercury exceeded the NC DENR soil to groundwater criteria, however, the 
concentrations were below the AOC and Base background criteria and the USEPA Region IX 
industrial PRG. None of the other metals detected in the samples exceeded the applicable screening 
criteria. 

Groundwater 

The analytical results and statistical summary for positive detections 
screening criteria and are presented on Tables 6; and 7: 

. Base background criteria 
l North Carolina 2L standards 

No SVOCs were detected above the laboratory reporting limits in tl 
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e groundwater samples. 
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Three metals were detected in groundwater samples from one or more of the wells, as follows: barium, 
chromium, and iead. Chromium and lead exceeded the Base background screening criteria. However, 
the concentrations were below the 2L standards. , 

A11 of the metals detected in the groundwater were detected in soil samples collected at SWMU 3 12. 

4.28.4 Conclusions 

One SVOC [benzo(a)pyrene] and two metals (arsenic and chromic 
Base background screening criteria and NC DENR soil to groundw; 
Region IX industrial PRGs in soil. 

None of the compounds detected in groundwater exceeded both the 
2L standards. 

Based on evaluation of the results, no further action is warranted at ! 
only detected in surface soils and are not indicative of SWMU fail 
benzo(a)pyrene are likely related to coal residue or asphalt paving 01 
detections are similar to concentrations detected. at SWMU 53 and a 
of the plant and not associated with this SWMU. 

rr 
zt 

E Iase background criteria and the 

n) exceeded both the AOC and 
er screening criteria or USEPA 

WMU 3 12 because COPCs were 
re or release. The detections of 
orations. Arsenic and chromium 
e liiely related to the operations 
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TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
CTO-0143 

Top ofPVC 

Well Depth 
(feet, bgs) 

15.1 
15.1 
16 

Depth to 
Sand Pack 
(feet, bgs) 

3.2 

4 

Depth to 
Bentonlte 
(feet, bgs) 

1.5 
2 
‘1 

Screen 
Interval 

Depth (feet, 
bgs) 

5 
c 

Depth to 
Groundwater Groundwater 

(feet, below top Elevation (feet, 
of casing) bgs) 

5 22.2 
5.68 22.8 
6.68 22.7 

Notes: 

ma1 = Mean Sea Level N/A = Not Applicable 
bgs = Below Ground Surface PVC = Polyvinyl chloride 

TempWells,xls 
SWMU312 
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TABLE 2 

DETECI’ION SUMMARY 
SURFACE SOIL - SWMU 312 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMPLEJEUNE, NORTH CAROLINA 

SEMIVOLA’MLES (q/kg) 
2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 

Antbracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)antbracene 

Dibenzofuran 
Pluoranthene 

Pluorene 
lndeno( 1,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

METALS (mg/kg) 
Arsenic 
Barium 

-_ -..--- 
X!iiiEZ 
Chromium 

Lead 
Mercury 

Selenium 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

1.8 
39 

0.08 
16 
69 

0.07 

0.88 5.24 
19 848 

0.05 2.7 
8.9 27 
26 270 

0.12 0.015 
1.3 12 

2630 (3) 
8160 

11400 
995000 

358 
183 (2) 

2320 (3) 
6720000 

23200 (3) 
6670 

NE 

10000000 
168 

9240 (3) 
276000 
,443oo 

3260 

:“~yq&@~ ax 
YY ’ : .&( .,>*?<,Q$; ceeds ACC background concentrations 

Bold - Exceeds base background concentrations 

41000000 (1) 83 J 
38000000 ND 

NE 41 J 
100000000 78 J 

2900 93 J 
290 100 J 

2900 170 J 
NE 81 J 

29ooo 140 J 
180000 100 J 
120000 ND 
290000 160 J 

10000000 ND 
290 45 J 

5100000 ND 
30000000 120 J 
33000000 ND 

2900 76 J 
NE -95 J 

54000000 130 J 

2.7 1.1 

450 10.5 
750 8.2 
610 ND 

10000 ND 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Regiiw IX PRGs 
(I) - Region II1 PRO Industrial Soil 
(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TGC of 2005 mg/kg. 

(3) - Site-specific criteria calculated with interim2L and TGC of 2OOJmg/kg. 
J - Analyte detected. Report value is estimated. 

1 O/7/02 
SWMIf?t7 w11.rtc 

ND 7 Analyte not detected. 

NE - Not established 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
110 J 
ND 
ND 
ND 
ND 
..- 

K 
ND 
ND 
ND 
ND 

1.4 
-ND ~~ 

ND 
10.1 
18.8 
0.04 
0.56 

SWMU3 12-ISO3-00 SWMU312-IS04-00 
09-11-1997 09-11-1997 

w-2 u-2 

ND ND 
ND ND 
ND ND 
ND ND 
35 J ND 
82 J 55 J 

ND ND 
ND ND 
ND ND 
100 J 120 J 
ND ND 
43 J ND 

ND ND 
ND ND 
ND ND 
63 J ND 

ND ND 
ND ND 
43 J ND 
49 J ND 

ND 
ND 
ND 
5.4 

16.8 
0.05 
ND 

ND 
7.7 

10.6 
ND 
ND 

hoe 1 of3 



TABLE 2 

SEMIVOLkTILES @@kg) 
2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 

Di-n-octyl phthalate 
Ditienz(a,h)antbracene 

Dibenzofuran 
Fluoranthene 

Fluorene 
Indeno( 12,3-cd)pyrene 

Phenanthrene 
Pyrene 

METALS @g/kg) 
Arsenic 
Barium 

____~~ ~__ _ ~~~_.. _~- 
Cadmmm 

Chromium 
Lead 

Mercury 
Selenium 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 312 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

c&.;~:.~wx&+< ” Pi 
~~~~~~~ 

~~~~~~~~~~ 
Base USEPA Region IX SWMU312-SBOl-00 

-s.-.-,t I’. a&l‘, 
B k 

ac ground 
NC DENR Soil toi[ 03-21-2002 SWMU~~I$SB~%~;,” 

Groundwater Values PRGs Industrial Soil 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

1.8 
39 

0.08 
16 
69 

0.07 
1 

2630 (3) 
8160 

11400 
995000 

358 
183 (2) 

2320 (3) 
6720000 

23200 (3) 
6670 

NE 
39800 

10000000 
168 

9240 (3) 
276000 
44300 
3260 

59600 

5.24 
848 
2.7 
27 

270 
0.015 

12 

41000000 (1) 
38000000 

NE 
100000000 

2900 
290 

2900 
NE 

29000 
180000 
120000 
290000 

290 
51ooo00 

30000000 
33000000 

2900 
NE 

54000000 

O’- 1’ 

ND ND ND ND 
ND 68 J ND ND 
ND ND ND ND 
ND 96 J ND ND 
ND 250 J ND ND 
ND mJ ND ND 
ND 180 J ND ND 
ND 92 J ND ND 
ND 220 J ND ND 
ND ND ND ND 
ND 65 J ND ND 
ND 230 J ND ND 
ND ND ND 26 J 
ND 51 J ND ND 
ND 40 J ND ND 
ND 640 ND ND 
ND 43 J ND ND 
ND 180 J ND ND 
ND 450 ND ND 
ND 480 ND ND 

2.7 
100000 

810 J 
450 
750 7.2 
610 ND 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed - Exceeds USEPA Region IX PRCis 
(1) - Region 111 PRG industrial Soil 
(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 2005 m@g. 

(3) - Site-specific criteria calculated with interim 2L and TOC of2005mgntg 
J - Analyte detected. Report value is estimated. 

o’- 1’ 

ND ND 
~-ND-~- 8;2 

ND ND 
1.9 7.3 

11.7 4.5 J 
ND ND 
ND ND 

SWMU312-TWOl-00 
03-21-2002 

o’- 1’ 

SWMU312-TW02-00 
03-21-2002 

o’- 1’ 

1.2 J 
ND 
ND 

1 O/7/02 
ND - Analyte not detected. 

NE - Not established PaeeZ.of 3 
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TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 312 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEIJNE, NORTH CAROLINA 

Base NC DENR Soil to-1 
Background Groundwater Values 

SWMU31;;&;;3-; 

O’- 1’ 

SEMIVOLATILES (q/kg) 
2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Dibenzofuran 
Fluoranthene 

Fluorene 
Indeno( 1,2,3-cd)pyrene 

Phenantbrene 
Pyrene 

METALS (mgikg) 
Arsenic 
Barium 

___~ _~---.. -czm 
Chromium 

Lead 
Mercury 

Selenium 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

l-8 
39 

0.0s 
16 
69 

0.07 

0.88 
19 

0.05 
8.9 
26 

0.12 
1.3 

2630 (3) 
8160 

11400 
995000 

358 
183 (2) 

2320 (3) 
6720000 

23200 (3) 
6670 

NE 
39800 

10000000 
168 

9240 (3) 
276000 
44300 
3260 

59600 

5.24 
848 
2.7 
27 

270 
0.015 

12 

41000000 (1) ND 
38000000 ND 

NE ND 
100000000 ND 

2900 ND 
290 ND 

2900 ND 
NE ND 

29000 ND 
180000 ND 
120000 ND 
290000 ND 

10000000 120 J 
290 ND 

5100000 ND 
30000000 ND 
33000000 ND 

2900 ND 
NE ND 

54000000 ND 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
vBoxed;JExceeds USEPA Region IX PRGs 

(1) - Region Ill PRG industrial Soil 
(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 2005 mg/kg. 

(3) - Site-specific criteria calculated with interim 2L and TGC of 2005mgkg 
J - Analyte detected. Report value is estimated. 

1 o/7/02 
SWv1171~ WfT YlC 

ND - Analyte not detected. 

NE - Not established 
Pace 3 of 3 



SEMIVOLATILES (@kg) 
2-Methylnaphthaleue 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Bento(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Carbazole 

.. Chrysene 
Di-n-octyl phthalate 

Dibenz(a,h)anthracene 
Dibenzofuran 
Fluoranthene 

Fluorene 
lndeno( 1,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

METALS @@kg) 
Arsenic 
Barium 

-- caiiiiii 
Chromium 

Lead 
Mercury 

Selenium 

AOC 
Background 

Base 
Background 

NC DENR USEPA Region IX 
Soil to Groundwater PROS 

Values Industrial Soil 

2630 (3) 41ooOooo (1) 

No. of Positive 
Detects 

No. of Samples 
of Positive Above AOC Above Base Above NC DENR USEPA Region IX 
Detections Background Background Soil to Groundwater, Industrial Soil 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE ?a? 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

8160 38000000 
11400 NE 

995000 100000000 
358 2900 

183 (2) 290 
2320 (3) 2900 
6720000 NE 
23200 (3) 29000 

6670 180000 
NE 120000 

39800 290000 
10000000 1ooooooo 

168 290 
9248 (3) 5 100000 
276000 30000000 
44300 33000000 
3260 2900 
59600 NE 
286000 54000000 

l/9 
119 
l/9 
2l9 
319 
419 
219 
2f9 
219 
419 
I/9 
319 
2l9 
219 
l/9 
319 
l/9 
219 
319 
319 

83 J 
68 J 
41 J 

785-965 
35 J - 250 J 
55J- 19OJ 
17OJ-18OJ 
SlJ-925 

14OJ-220J 
1005-1205 

65 J 
435-2305 
26J-120J 
455-51 J 

405 
63 J - 640 

43 J 
76 J - 180 J 
435-450 
495-480 

1.8 0.88 5.24 2.7 319 1.1 - 5.2 
39 19 -848 100000~- 4% 8.2- 76O~m 

0.08 0.05 2.7 810 l/9 0.29 J 
16 8.9 27 450 919 1 - 33.3 
69 26 270 750 919 1.2 J - 18.8 

0.07 0.12 0.015 610 219 0.04 - 0.05 
1 1.3 12 10000 319 0.56 - 2.5 

TABLE 3 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 312 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
( 1) - Region Ill PRG Industrial Soil 
(2) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Range Positive Detects Positive Detects Positive Detects Positive Detects 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

0 
0 
Q 
0 
a. 
a 
n’ 
0’ 
0 
0 
0 
0 
0 

Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 2005 mg/kg. 
(3) - Site-specific criteria calculated with interim 2L and TOC of 2005mg/kg. 

AGC comparison - AOC 5 Surface Soil 
Base comparison - Combined Surface Soil 

1 ot1to2 
SWMU312~SOlL,xls Page 1 of 1 



TABLE-4 

DETBCTION SUMMARY 
SUBSURFACE SOIL - SWMU 312 

SWMU CONFIRMATORY SAMPLING (mO-0143) 
MCB, CAMP LEJBUNE, NORTH CAROLINA 

Base NC DENR Soil toy] SWMU3lZl;;fll9~~ 
I Background Groundwater Values PRGs Industrtal Soil 

SWMU3,i~i;;ifX); 

2’ - 4’ 2’ - 4’ 

SEMIVOLATILES (ug/kg) 
2-Methylnaphthalene 

Acenaphthylene 
Acetophenone 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Dibenz(a,h)anthracene 
Fluoranthene 

Indeno( 1,2,3-cd)pyrene 
Nfiphthalene 

Phenanthrene 
Pyrene 

METALS (mgikg) 
Arsenic 
Barium 

Chromium 
Lead 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

2630 (3) 41000000 (1) 
11400 NE 

NE 1600 
995000 100000000 

358 2900 
183 (2) 290 

2320 (3) 2900 
6720000 NE 

23200 (3) 29000 
6670 180000 

39800 290000 
168 290 

276000 30000000 
3260 2900 
585 190000 

59600 NE 
286000 54000000 

94 J 
45 J 

NA 
83 J 
75 3 
96 S 

180 J 
78 J 

100 J 
120 J 
150 J 
38 J 

130 J 
72 J 
42 J 

120 J 
150 J 

ND 
ND 
NA 
ND 
ND 
ND 
ND 
ND 
ND 
110 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

SWMU312-IS03-01 
09-11-1997 

T-4’ 

ND 
ND 
NA 
ND 
ND 
ND 
ND 
ND 
ND 

1700 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
7.8 

SWMU312-IS04-01 
09-11-1997 

2’ - 4’ 

ND 
ND 
NA 
ND 
ND 
ND 
ND 
ND 
ND 
70 J 

ND 
ND 
54 J 

_ _- 
NV 

ND 
ND 
ND 

1.9 1.6 5.24 2.7 
26 22 848 100000 
12 16 27 450 

8.6 8.2 270 750 
oyo5--~- (Jo.& ~~~-~~~o;01-5--~ -61o 

ND 
ND 
6.4 

~~~~~~~~~E 
; 5X ~‘v”-, < ,,-~” < _j e< xceeds ..II/_>x;i .Pl .rri,7 AOC background concentrations 

Bold - Exceeds base background concentrations 

I 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 

(1) - Region 111 PRO Industrial Soil 
(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 2005 mg/kg. 

(3) - Site-specific criteria calculated with interim 2L and TOC of 2005mglkg. 
J - Analyte detected. Report value is estimated. 

ND - Amilyte not detected. 
NE - Not established 

1 O/7/02 
SWMU312~SOIL.xls 
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SEMIVOLATILES (ug/kg) 
2-Methylnaphthalene 

Acenaphthylene 
Acetophenone 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(f-Ethylhexyl) phthalate 
Chrysene 

Dibenz(a,h)anthracene 
Fluoranthene 

Indeno( I ,2,3-cd)pyrene 
Naphihaiene 

Phenanthrene 
Pyrene 

METALS (m&g) 
Arsenic 
Barium 

Chromium 
Lead 

-- 

NE NE 2630 (3) 41000000 (1) 76 J ND ND ND 
NE NE 11400 NE ND ND ND ND 
NE NE NE 1600 290 J ND ND ND 
NE NE 995000 100000000 ND ND ND ND 
NE NE 358 2900 ND ND ND ND 
NE NE 183 (2) 290 ND ND ND ND 
NE NE 2320 (3) 2900 ND ND ND ND 
NE NE 6720000 NE ND ND ND ND 
NE NE 23200 (3) 29000 ND ND ND ND 
NE NE 6670 180000 ND ND ND ND 
NE NE 39800 290000 ND ND ND ND 
NE NE 168 290 ND ND ND ND 
NE NE 276000 30000000 38 J ND ND ND 
NE NE 3260 2900 ND ND KD ND 
NE NE 585 190000 77 J ND ND ND 
NE NE 59600 NE 63 .i ND ND ND 
NE NE 286000 54000000 34 J ND ND ND 

1.9 
26 
12 

8.6 
0,05- 

ND ND 
ND ND 
3.3 1.4 

-2.4 -J --1;-3-J.--- ..---.-. ~- - 

ND ND 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 312 

SWMU CONF!RMATORY SAMPLING (CTQ-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil toI1 SWMU3 zz&bi 
Background Groundwater Values PRGs Industnal Sot1 

S WMU3 :-SBy~22 

3’ - 5 T-9 

10/7/02 
SWMU312~SOlL.xls 

~~~~~~~~~ Exceeds ,4OC background concen&ation.y ,+2 zd.&~;a&~,&~ 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region 1X PROS 
(1) - Region III PRU Industrial Soil 
(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of ZOOS mglkg. 

(3) . Site-specific criteria calculated with interim 2L and TOC of 2005mg/k& 
f - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

SWMU312-TWOl-02 SWMU312-TW02-04 
03-21-2002 03-21-2002 

3’ - 5’ 7’ - 9’ 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 312 

SWMU CONFIRMATORY SAMPLING (CT@0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil toI- 
Background Groundwater Values PRGs Industial So11 

SWMU31;;~~03~; 

5’ - 7’ 

SEMIVOLATILES (@kg) 
2-Methylnaphthalene 

Acenaphthylene 
Acetophenone 

Antbracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Dibenz(a,h)anthracene 
Fluoranthene 

Indeno( I ,2,3-cd)pyrene 
Naphttaiene 

Phenanthrene 
Pyrene 

METALS (mg/kg) 
Arsenic 
Barium 

Chromium 
Lead 

-- 

NE NE 2630 (3) 41000000 (1) ND 
NE NE 11400 NE ND 
NE NE NE 1600 ND 
NE NE 995000 100000000 ND 
NE NE 358 2900 ND 
NE NE 183 (2) 290 ND 
NE NE 2320 (3) 2900 ND 
NE NE 6720000 NE ND 
NE NE 23200 (3) 29000 ND 
NE NE 6670 180000 ND 
NE NE 39800 290000 ND 
NE NE 168 290 ND 
NE NE 276000 30000000 29 J 
NE NE 3260 2900 ND 
NE NE 585 190000 ND 
NE NE 59600 NE ND 
NE NE 286000 54000000 ND 

5.24 
848 
27 

270 
0.615 

2.7 ND 
100000 11.2 

450 6 
750 

-610 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed - Exceeds USEPA Region IX PRGs 
(1) - Region III PRG Industrial Soil 
(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 2-005 mgkg, 

(3) - Site-specific criteria calculated with interim 2L and TOC of 2005mg/kg 

IO/lM)2 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 
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SEMIVOLATILES (u&kg) 
2-Methylnaphthalene 

Acenaphthylene 
Acetophenone 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Dibenz(a,h)anthracene 
Fluoranthene 

Indeno( L ,2,3-cd)pyrene 
Naphthalene 

Phenanthrene 
Pyrene 

METALS (mglkg) 
Arsenic 
Barium 

Chromium 
Lead 

_____~ -~---kcnT 

AQC Base 
Background Background 

NC DENR USEPA Region IX No. of Positive Range 
Soil to Groundwater PRGs Detects of Positive 

Values Industrial Soil No. of Samples Detections 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USBPA Region IX 
Background Background Soil to Groundwatcr Industrial Soil 

NE NE 2630 (3) 41000000 (1) 219 76J-943 NA NA 0 
NE NE 11400 NE l/9 45 J NA NA 0 
NE NE NE 1600 l/5 290 .I NA NA 0 
NE NE 995000 100000000 l/9 83 J NA NA 0 
NE NE 358 2900 119 75 J NA NA 0 
NE NE 183 (2) 290 l/9 96 J NA NA 0 
NE NE 2320 (3) 2900 119 180 J NA NA 0 
NE NE 6720000 NE l/9 78J NA NA 0 
NE NE 23200 (3) 29000 l/9 1OOJ NA NA 0 
NE NE 6670 180000 4f9 705-17005 NA NA 0 
NE NE 39800 290000 l/9 150J NA NA 0 
NE NE 168 290 l/9 38 J NA NA 0 
NE NE 276000 30000000 419 29J- 130J NA NA 0 
NE NE 3269 2900 ii9 72J NA NA 0 
NE NE 585 190000 219 42 J - 77 J NA NA 0 
NE NE 59600 NE 219 63J- 1205 NA NA 0 
NE NE 286000 54000000 219 345.1505 NA NA 0 

1.9 1.6 5.24 
26 22 848 
12 16 27 
8.6 8.2 270 

---KI3-- ~- 7x08 0.015 

1.2-2.7 
11.2-62.4 
1.4 - 10.5 

-wd~3~- 
0.04 J 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 312 

SWMU CQNRRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Region Ill PRG Industrial Soil 
(2) - Detected concentrations exceed NC DENR gene& soil-:o-water criteria. 

Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 2005 mgikg. 
(3) - Site-specific criteria calculated with interim 2L and TOC of2005mg/kg. 

AOC comparison - AOC 5 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

t O/7/02 
SWMU312q.SOfL.xls Page 1 of 1 



DETECTION SUMMARY 
GROUNDWATER - SWMU 312 

SWMU CQNFItiMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

” NC 21, SWMU3 12-TWO1 SWMU3 12-TWO2 SWMU3 12-TWO3 
j Standards (1) 04-04-2002 04-04-2002 04-04-2002 

_~~~~ -~~ ~~~~~~~.~ ~~~~--~~~~ ~~~~~ ~-_._~~~. ~~~. ~~.~--~ 
No SVOCs were detected in the samples 

;;xxzz; ;;;~&sconcentrations 

J - Analyte detected. Report value is estimated. 
(1) - If NC 2L Standard not available, Interim Standard was used. 

8127102 
SWMU312-WATER.xls 

Page 1 of 1 

.- 



hl‘_ . . 

TABLE 7 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 312 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Background NC 2L NO. of Positive 
Concentrations Standards (1) Detects/No. of Samples 

METALS (ug/L) 
Barium 145 2000 313 

Chromium 5.8 50 313 
Lead 3.6 15 313 

Range of Positive Positive Detects above Positive Detects above 
Detections Background 2L Standard 

93.5 - 137 
1.7 J - 9.5 
4 - G.G 

8127102 
SWMU312qWATER.xls 

No SVOCs were detected in the samples 
J - Analyte detected. Report value is estimated. 

(1) - If NC 2L Standard not available, Interim Standard was used, 

Page 1 of 1 
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I 

$ - TEMPORARY WELL 
FIGURE 1 

0 - SOIL BORING 
PHASE II CONFIRMATORY 

0 - PHASE I SOIL BORING 
SAMPLING INVESTIGATION 

+ - GROUNDWATER FLOW DIRECTION SWMU 312 
.22.3- - GROUNDWATER CONTOUR 

SOURCE: YCB CAMP LEJEUNE MARCH 2000 

CTO- 143 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 
^ >- - , :- ‘, 



@ - TEMPORARY WELL 

0 - SOIL BORING 

0 - PHASE I SOIL BORING 

;OURCE: MCB CAMP LEJEUNE MARCH 2000 

SWMU312-TWO2 b SWMU312-SE01 

SWMU3,2--O& ‘;E;;“:SO, 

I,, ;, 
..~ 

0SWMU312-IS04 

SWMU312-TWO3 

FIGURE 7. 
‘HASE II CONFIRMATORY INVESTIGATIO 
:ONSTITUENTS EXCEEDING SCREENING 

CRlM& I;, ;OIL 

CTO-143 
MARINE CORPS BASE. CAMP LEJEUNE 

NORTH CAROLINA 



4.29 SWMU 313 - 51753 OiUWater Separator and Aboveehound Storage Tank 

The following sections present the SWMU description and history, the investigation activities 
conducted during the Phase II CSI, investigation findings, and conclusions. 

4.29.1 SWMU Description and History 

SWMU 3 13 consists of an oil/water separator associated with a vehicle/equipment wash area and a 
used oil AST. The SWMU is located in tlhe Hadnot Point h$lustrial Area, southwest of the 
intersection of Hammond Street and Gum Street. The oil/water separator is an in-ground concrete 
structure with dimensions of 5 feet by 10 feet by 8 feet. The wash area is paved with concrete and is 
used for maintenance of small crafts. Baker noted cracks in the concrete wash pad during the October 
1996 site visit. In addition, petroleum stains were noted on the outside walls of the used oil AST. 
Reportedly, the oivwater separator unit was recently constructed. ( A SWMU investigation plan is 
presented as Figure 1. 

I 
A Phase I CSI was conducted in September 1997. The purpose of the investigation was to determine if 
operation of the oil/water separator has impacted surface and subsurface soils in the vicinity of the 
SWMX. Surface and subsurface soil samples were collected from four soil borings advanced around 
the perimeter of the oil/water separator (see F&me 1). The samples were submitted to Quanterra 
Laboratories and analyzed for VOCs, SVOCs, and RCRA metals. The analytical results were 
compared to background criteria, NC DENR soil to groundwater; screening criteria, and USEPA 
Region Ix residential PRGs. Based on evaluation of the results, kilver and arsenic exceeded the 
regulatory driven criteria and established background/secondary i criteria. 
investigation at SWMU 3 13 was recommended in the form of a Phase II CSI. 

Therefore, additional 

While writing the Project Plans for the Phase II CSI, it was determin&d that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Phase II CSI would be comgared to 
the USEPA Region M industrial PRGs in lieu ofthe residential PRGs. In addition, it was determined 
that the COPCs identified in Phase I should be re-evaluated against (the industrial PRGs. 

4.29.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 22 and April 4,2002 in general accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation was to further evaluate potential 
impacts to soil at de SWMU and determine if groundwater has been impacted as a result of a 
release(s) from the SWMU The sample locations are shown on Figure 1 and were selected based on 
results from the Phase I CSI. Detailed proceldures used to collect and analyze the samples are 
described in Section 3.0. 

The field investigation included the following: 

0 Surface and subsurface soil sampling at two soil borings and three temporary well borings 
l Groundwater sampling at three temporary wells 

Table 1 provides a summary of the temporary well construction de&s and static groundwater level 
measurements. A summary of the groundwater sampling field param/zters is included in Appendix D. 

The water table was measured in the wells at depths ranging f?om app’ oximately 1.5 to 6.6 feet below 
the ground surface. Groundwater elevations in the wells ranged fkom H pproximately 22.2 to 28.4 feet 
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i I above mean MSL. An interpretive groundwater contour map is provided as Figure 1 and shows that 
groundwater in the vicinity of the SWMU appears to flow northeast. 

I 
4.29.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChem Laboratories and analyzed for 
RCRA metals. A summary of the laboratory analytical results is included in Appendix G. 

For the purpose of this investigation, the analytical results for the COPCs identified in Phase I were 
combined with the analytical results collected during Phase Il. The analytical results and statistical 
summaries for positive detections from the two phases were compared to the following screening 
criteria and are presented in Tables 2 through 5: 

. AOC background criteria 
l Base background criteria 
l Default and site-specific NC DENR soil to groundwater c$eria 
l USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. 

All eight RCRA metals (arsenic, barium, cadmium, chromium, lea , mercury, 
% 

selenium, and silver) 
were detected in the soil sample set. None of these metals exceeded e USEPA Region IX industrial 
PRGs. Arsenic, cadmium, lead, and selenium exceeded the AOC a&/or Base background criteria in 
one or more of the samples; however, the concentrations were; below the NC DENR soil to 
groundwater screening criteria and USEPA Region IX industrial PRGs. Silver was detected above the 
AOC and Base background concentrations, as well as the NC DENR soil to groundwater screening 
criteria in surface soil sample SWMU3 13-ISO2-00, which was collec!ed in September 1997 during the 
Phase I CST. Mercury exceeded the NC DENR soil to groundwater criteria; however, the 
concentrations were below the AOC and Base background criteria and the USEPA Region IX 
industrial PRG, None of the other metals detected in the samples exceeded the applicable screening 
criteria. 

Groundwater 

The analytical results and statistical summary for positive detections ‘Fere compared to the following 
screening criteria and are presented on Tables 6 and 7: 

l Base background criteria 
l North Carolina 2L standards 

Three metals were detected in groundwater samples from one or more 
chromium, and lead. Chromium and lead concentrations in the samp 
exceeded the Base background screening criteria. However, the COI 

standards. None of the other metals detected in the groundwater sz 
screening criteria. 

All of the metals detected in groundwater were also detected in soil! 3: at the SWMU. 

4-84 
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:entrations were below the 2L 
nples exceeded the applicable 



4.29.4 Conclusions I 

I . 

background screening criteria and NC DENR soil to groundwater 
One metal (silver) was detected in soil at concentrations exceeding both the AOC and Base 

D creening criteria. 

None of the metals detected in groundwater exceeded both the background criteria and 2L Standards. 
, 

Based on the evaluation of the analytical results, the isolated detection of silver in the surface soil 
sample from SWMU3 13-IS02 was considered anomalous. Therefore, additional activities are not 
warranted at this SWMU. 
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TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAIvIP LEJEUNE, NORTII CAROLINA 
CTO-0143 

Top of PVC 
Consultant Casing Screen Depth to 
Supervising Elevation Ground Surface Boring Depth to Depth to Interval Groundwater Groundwater 

Date Well (feet, above Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite 
Well No. Installed 

Depth (feet, (feet, below top Elevation (feet, 
Installation msl) above msl) W (feet, bgs) (feet, bgs) (feet, bgs) bgs) of casing) bits) 

SWMU313-TWO1 3/22/02 BAKER 29.8’7 30.1 32 12 1 0 2 1.52 28.4 

SWMU313-TWO2 3122102 BAKER 28.70 28.9 12 12 1.1 0 2 6.55 22.2 

SWMU313-TWO3 3f22102 BAKER 28.71 28.9 12 12 1 0 2 3.5 25.2 3 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWells.xls 
swMu313 



METALS (mg/kg) 
Arsenic 1.8 0.67 5.24 2.1 
Barium 39 17 848 100000 

Cadmium 0.08 0.05 2.7 810 
Chromium 16 15 21 450 

Lead G9 21 270 750 
Mercury 0.07 0.1 0.015 610 

Selenium 1 0.46 12 10000 
Silver on07 0.07 0.22 10000 

Base 
Background 

TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 313 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LBJBUNB, NORTH CAROLINA 

NC DENR Soil toy] 
Groundwater Values PRGs Industrial Soil 

~~@@#f&$&Exceeds /,OC ,,ackgroun,-, c.,ncentra~o,,s 
‘&<I. .* _,... $ 

Bold - Exceeds base background concentrations 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PRGs 
J - Analyte detected. Report value is estimated. 

ND - Anaiyte not detected. 
NE - Not established 

SWMU313-ISOl- 
09-13-1997 

0’ - 2’ 

1.1 
ND 
ND 
10.9 
is.2 
ND 
ND 
ND 

SWMU313-ISO2-00 
09-13-1997 

U-2’ 

1.6 
ND 
ND 

8 
8.3 
ND 

SWMU313-IS03-00 
09-13-1997 

0’ - 2’ 

1.3 1.6 
ND ND 
ND ND 
6.9 8.4 

4 5.5 
ND 0.039 
ND 0.62 
ND ND 

SWMU313-IS04-00 
09-13-1997 

O-2 

SWMU313-SBOl-00 
03-22-2002 

O-1 

ND 
ND 
ND 
6.7 J 
4.1 

o.o(iJ 
0.73 
ND 

10/1102 
SWMU313..SOIL.xls Page 1 of 2 
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TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 313 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB,CAMPLBJEUNB, ~~RTHCAROLINA 

METALS (mg/kg) 
Arsenic 1.8 0.67 5.24 2.7 0.36 J 
Barium 39 17 848 100000 11.8 

Cadmium 0.08 0.05 2.7 
Chromium IG 15 27 

Lead 69 21 270 750 29.5 
Mercury 0.07 0.1 0.015 610 0.04J 

Selenium I 0.46 12 10000 ND 
Silver 0.07 0.07 0.22 10000 ND 

SWMU313-TWOI-OO 
03-22-2002 

O’- 1’ 

:~&&@j@$@ Exceeds A(,C background concen&a~ons 
!&f+s‘+$&-, q,gT.&@$ 

Bold - Exceeds base background concentrations 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PROS 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

ND 
ND 
ND 
6.6 J 
4.1 

Q&J 
ND 
ND 

SWMU313-TW02-00 
03-22-2002 

o’- 1’ 

0.36 J 
ND 
ND 
6.3 3 

4 
0.03J 
ND 
ND 

SWMU313-TW03-00 
03-22-2002 

O’- 1’ 

ND 
ND 
ND 
1.5 J 
1.7 

Q..@J 
ND 
ND 

1017102 
SWMU313~SOlL.xls Page 2 of 2 



METALS (m&kg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 
Silver 

AOC Base 
Background Background 

1.8 
39 

0.08 
16 
69 

0.07 

0.07 

0.67 5.24 2.7 
17 848 100000 

0.05 2.7 810 
15 27 450 
21 270 750 
0.1 0.015 610 
0.4B 12 10000 
0.07 0.22 10000 

TABLE 3 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 313 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region 1X 
Soil to Groundwater PRGs 

Values Industrial Soil 

.I - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE ~ Not established 

AOC comparison - AOC 5 Surface Soil 
Base comparison - Fine Sand Surface Soil 

1 o/7/02 
SWMU3 13~SOIL.xls 

i! 
-. / 

No. of Positive 
Detects 

No. of Samples 

Range 
of Positive 
Detections 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater Industrial Soil 

619 0.36 J- 1.6 0 ~~~~~;~,4’~:~~~~~~~~~~ _ <~.%,+*@Y&& ,, .Ai~,~.&,. d, 0 _ .I 
l/9 11.8 0 
l/9 0.24 J 0 
919 1.5 J- 10.9 0 
9t9 1.7 - 29.5 
619 0.03 J - 0.06 .I 
219 0.62 - 0.73 
l/9 1.8 

Page 1 of 1 



TAB%‘4 

DETEaION SUMMARY 
SUBSURFACE SOIL - SWMU 313 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SWMU313-ISOl- -SWMU313-IS02-02 
09-13-1997 09-13-1997 

4’-6’ 4’ - 6’ 

METALS’(mg/kg) 
Arsenic 1.9 1.6 5.24 2.7 ND ND 
Barium 26 22 848 100000 ND ND 

Cadmium 0.01 0.01 2.1 810 ND ND 
Chromium 12 16 27 450 7.9 6.3 

Lead 8.6 8.2 270 750 5.2 4.6 
Mercury 0.05 0.08 0.015 610 ND ND 

Selenium 0.43 0.69 12 10000 ND ND 

R%‘~&@$@ZExceeds AOC background concentrations 
: I :: ‘*;,^.:i:,&p~*.~~ 

Bold - Exceeds base background concentrations 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

)jExceeds USEPA Region IX PRGs 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

SWMU313-IS03-02 SWMU3 13-ISO4-02 
09-13-1997 09-13-1997 

4’-6’ 4’ - 6’ 

ND 
ND 
ND 
5.7 
2.5 
ND 
ND 

1.2 
ND 
ND 
8.1 
3.7 
ND 
ND 

SWMU313-SBOl-01 
03-22-2002 

1’ - 3’ 

ND 
ND 
ND 
9.2 J 
4.1 

UJ 
ND 

1 O/Y/O2 

SWMU313~SOIL.xls 
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DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 313 

SWMU CONFIRMATORY SAMPLINQ (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

;&&g@$gy$ 
” :,-;~@&Q?+7&js Base N USEPA Region IX SWMU313-SB02-01 

CDENRSoi’toJ 

SWMU313-TWOl-01 
%@kgrou@l* Background Groundwater Values PRGs Industrial Soil ~:*93..- iv ,,x*l* 3 03-22-2002 03-22-2002 

1’ - 3’ 1’ - 3’ 

METALS @q/kg) 
Arsenic 1.9 l.G 5.24 2.7 1.2 J ND 
Barium 26 22 848 100000 16.9 ND 

Cadmium 0.01 0.01 
Chromium 12 16 

2.7 
27 

Lead 8.6 8.2 270 
Mercury 0.05 0.08 0.015 

Selenium 0.43 0.69 12 

810 J 
450 11.1 J 

ND 
5.8 J 

SWMU313-TWO2-01 SWMU313-TW03-01 
03-22-2002 03-22-2002 

l’-3’ 1’ - 3’ 

0.91 J 
10.7 
ND 
8.3 J 
3.5 

0.37 J 
ND 
ND 
4.1 J 
2.1 

0.02J 
ND 

:~‘.~;‘~:%l%&?& Exceeds AOC background concentrations ,: ‘,. ““,.:~~~~&.~~~ 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRCls 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

.10/7/02 
SWMU313~SOlL.xIs 
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TABLE 5 

AOC Base 
Background Background 

METALS (mg/kg) 
Arsenic 1.9 
Barium 26 

Cadmium 0.01 
Chromium 12 

Lead 8.6 
Mercury 0.05 

Selenium 0.43 

STATISTICAL SUMMARY 
SUBSURFACE SOlL - SWMU 313 

SWMU CONPJRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PROS Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

1.6 5.24 2.7 419 0.37 J - 1.2 J 0 0 0 0 
22 848 100000 219 10.9 - 16.9 0 0 0 0 

0.01 2.7 810 
16 27 450 
8.2 270 750 
0.08 0.015 610 
0.69 12 10000 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

AOC comparison - AOC 5 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

1 O/7/02 
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DETECTION SUMMARY 
GROUNDWATER - SWMU 313 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SwMU313-TWO1 SWMU313-TWO2 SWMU313-TWO3 
Standards (1) 04-04-2002 04-04-2002 04-04-2002 

145 2000 22 38.2 

METALS (ug/L) 
Barium 

Chromium 5.8 50 
Lead I . 3.6 15 

53.7 
0.82 J 
ND 

~~~~~Exceeds background concentrations 
Bold - Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
(1) - If NC 2L Standard not available, Interim Standard was used. 

8MOI02 
SWMU313-WATER.xls 
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TABLE 7 

Background 
Concentrations 

METALS (q/L) 
Barium 

Cbromium 
Lead 

145 2000 313 
5.8 SO 3t3 
3.6 15 113 

NC 2L No. of Positive 
Standards Detects/No. of Samples 

STATISTICAL SUMMARY 
GROUNDWATBR - SWMU 313 

SWMU CONFIRMATORY SAMPLING (CTO-Oi43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Range of Positive 
Detections 

Positive Detects above Positive Detects above 
Background 2L Standard 

.I - Analyte detected. Report value is estimated. 

8/30/02 
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swMlJ31 - 3 
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SWMU313- SWMU313-1% @sWMU313-SE02 

SWMU313-SBOl@ 3 OS M 13-IS03 SWMU313-seol@ y Sk&$+ 
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0 w 313~IS02 
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2,. L;,,, ~ y.w313-nv03 
, ,. 'i cb 

SWMU3'3-'so4b\ OSWM'J3,3-,SO3 
@sWMU313+302 

, SWMU313-SBOl@ 

SIMPLE ID SWMlJ313-ISO2-00 
4WMU313-IS02 

AMPLE DATE 
“<L y: @SWMU313-TWO2 

IEPTH 
!ktul&w 

SWM;3,3 ~j.W~~SWMU313-IS01 --- 
-- -- 

iUl”W @‘\.\, 
- ok 

9~~ 

M P 25 ?I0 
-- 

lkmh- 60 ft. - 3l,!L;!vi I i-r,,< ,. 

'I 

@ - TEMPORARY WELL 

0 - SOIL BORING 

0 - PHASE I SOIL BORING 

iOURCE: MCB CAMP LEJEIJNE MARCH 2000 

PHASE II CONFIRMATORY INVESTIGATIOI 
CONSTITUENTS EXCEEDING SCREENING 

CRITERIA IN SOIL 

%T”o”- 1 “d3” 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 



4.30 SWMU 314 - SMl87 Oil/Water SeParatx 
I 

The following sections present the SWMU description and history,\ the 
i 

investigation activities 
conducted during the Phase II CSI, investigation findings, and conclusions. 

1 
4.30.1 SWMU Description and History ( 

SWMU 314 consists of a newly constructed conc:rete oil/water sepai@or and vehicle wash rack 
located south/southwest of Montford Landing Road and west/southwe(st (approximately 300 feet) 
of Northeast Creek at Camp Johnson. Water from the vehicle wash; rack is transported to the 
oil/water separator via underground pipelines. No evidence of stains, spills, or releases was noted 
during the site visit conducted by Baker in October 1996. A SWMU investigation plan is 
presented as Figure 1. / 

A Phase I CSI was conducted in September 1997. The purpose of the investigation was to 
determine if operation of the oil/water separator has impacted surface and subsurface soils in the 
vicinity of the SWMU. Surface and subsurface soil samples were collected from four soil borings 
advanced around the perimeter of the SWMU (see Figure 1). The samples were submitted to 
Quanterra Laboratories and analyzed for VOCs, SVOCs, and RCRA metals. The analytical 
results were compared to background criteria, NC DENR soil to gro&dwater screening criteria, 
and USEPA Region IX residential PRGs. Based on evaluation of the r’ suits, benzo(a)pyrene and 
arsenic exceeded the regulatory driven criteria and established back L ound/secondary criteria. 
Therefore, additional investigation at SWMU 3 14 was recommended in the form of a Phase II 
CSI. I 

430.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 23 and April 9,2002 in general accordance with the 
Final Project Plans (Baker, 2002). At the completion of the Phase Xl CSI, additional samples 
were collected during a supplemental Phase II investigation conducted in June 2003. 

The purpose of these investigations were to further evaluate potential impacts to soil at the 
SWMU and determine if groundwater has been impacted as a resultj of a release(s) from the 

’ SWMU. The sample locations are shown on Figure 1 and were selected based on results Tom the 
Phase I CSI. Detailed procedures used to collect and analyze the bamples are described in 
Section 3.0. ) 

The field investigation included the following: 1 

0 Surface and subsurface soil sampling at three temporary well borings 
aI Soil samples from five surface soil sample locations , 
8 Groundwater sampling at three temporary wells ( 
0 Installation and sampling of one groundwater monitoring well \ 

Table 1 provides a summary of the temporary well construction detail 
level measurements. A summary of the groundwater sampling field 1 
Appendix D. 

The water table was measured in the wells at depths ranging from appr 
below the ground surface. Groundwater elevations in the wells ranged f 

i 
c ‘;/ 

: and static groundwater 
ammeters is included in 

jximately 3.5 to 4.0 feet 
om approximately 2.4 to 



3.2 feet above mean MSL. An interpretive groundwater contour map is provided as Figure 1 and 
shows that groundwater in the vicinity of the SWMU appears to flow #outhlsoutheast. 

430.3 Investigation Findings 

The soil and groundwater samples Tom the Phase II CSI were submitted to CompuChem 
Laboratories and analyzed for SVOCs and RCRA metals. Samples collected during the 
supplemental Phase II CSI were submitted to Chemtech Laboratories and analyzed for SVOCs 
and RCRA metals. A summary of the laboratory analytical results is included in Appendix G. 

For the purpose of this investigation, the analytical results for the C@s identified in Phase I 
were combined with the analytical results collected during Phase II and the additional Phase II 
CSI. The analytical and statistical summaries for positive detections fi-om the CSIs were 
compared to the following screening criteria and are presented in Tables 2 through 5: 

l AOC background criteria I 

Base background criteria 
) 

l I 
0 
l 

Default and site-specific NC DENR soil to groundwater criterif 
USEPA Region IX Residential PRGs 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. 

Eighteen SVOCs (mostly PAHs) were detected in the soil sample set1 All of the constituents 
that were detected at concentrations exceeding comparison criteria w&e detected in the surface 
soil samples, Surface soil sample SWMU 314-TWOl-00 contained the majority of the detected 
SVOCs Benzo(a)pyrene, benzo(b)flouranthene, and dibenz(a,h)anthra ene exceeded the USEPA 
Region IX residential PRG in this sample. i In addition, benzo(a)pyr , ne exceeded the USEPA 
Region M residential PRG in surface soil sample SWMU3 14-ISO4-00. /None of the other SVOCs 
detected in the samples exceeded the applicable screening criteria. I 

Six metals were detected in the soil sample set, as follows: arsenic, barium, cadmium, chromium, 
l.ead, and mercury. All of the detected inorganies exceeded the AOd and/or Base background 
criteria in one or more of the samples. However, only cadmium and 1 ercury exceeded the NC 
DENR soil to groundwater screening criteria. Mercury concent itions in soil samples 
SWMU3 14-IS0 l-00 and SWMU3 14-IS0400 exceeded the AOC back! *ound criteria and/or NC 
DENR soil to groundwater screening criteria; however, the concentrati ins were below the Base 
background and USEPA Region IX residential PRGs. The df ections of mercury at 
concentrations below the Base background concentrations indicate that mercury is within 
background levels and therefore, its existence within the environment i: not considered to be the 
result of SW-related activities. Cadmium was detected in soil sam le SWMU314-SSOl at a 
concentration exceeding the Base background concentration and he NC DENR soil to 
groundwater screening criteria, but did not exceed the AOC-specific b ekground concentration. 
Therefore, it is assumed that although the cadmium concentrations in this sample are elevated 
enough to cause some concern, the fact that they are below the t! X-specific background 
concentration indicates that the detection of this constituent is not relatec to SWh4U activities. 



Arsenic exceeded the AOC and Base background criteria, and USEPA Region IX residential 
PRGs in surface soil samples SWMU314-ISO3-00, SWMU314-SSO2, and SWMU314-SS03. 
Arsenic exceeded the AOC background and the USEPA Regioi IX residential PRGs in 
subsurface soil samples SWMU314-ISO3-02 and SWMU314-ISO4- r 2. However, the detected 
concentrations of arsenic did not exceeded the Bas’e background cone e ntrations or the NC DENR 
soil to groundwater concentrations, and therefore tlhese subsurface soiIs are not considered to be a 
threat to the environment. I 

Groundwater 

The analytical results and statistical summary for positive detections were compared to the 
following screening criteria and are presented on Tables 6 and 7: ~ 

I 

l Base background criteria 
l North Carolina 2L standards 
l USEPA Region IX Tap Water PRGs (secondary criteria) 

, 

The constituent concentrations detected in the samples were compared to the USEPA Region IX 
PRGs for tap water only if no comparison concentration existed for the constituent under the ‘NC 
DENR 2L standards. I 

Figure 3 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. ) 

\ 
One SVOC fiis(Z-ethylhexyl)phthalate] was detected in the grouni water 

t 
sample from well 

SWMU314-TW02. The concentration was below the NC DENR 2L s andard. No SVOCs were 
detected in samples from the remaining two wells. (, 

Five metals were detected in groundwater samples Erom one or more of the wells, as follows: 
arsenic, barium, chromium, lead and selenium. Barium and chromium exceeded the Base 
background screening criteria in the sample from well SWMU31/&TWOS. However, the 
concentrations were below the 2L standards. Lead was also detebted in this sample at a 
concentration exceeding the background criteria and the NC DENR 2L standard. Arsenic was 
detected in all four samples collected from the tem,porary wells, but the detected concentrations 
.did not exceed the NC DENR 2L standard or the Ba,se Background leve . Therefore, even though 
the .detected concentrations exceeded the USEPA Region IX PRG 1 for tap water, it is lnot 
considered a constituent of concern because the tap water concentrations are secondary criteria 
and a NC DENR 2L standard exists for this constituent. 

It should be noted that the turbidity was elevated in the groundwater sample from well 
SWMU314-TWO3 and may have caused artificiahy high metals concentrations in the sample. 
The elevated turbidity may be attributable to the high percentage of , ilt that was encountered A* 
during drilling and installation of the temporary well. 

During the supplemental investigation in 2003, a groundwater monitoring well (SWMU314- 
MW04) was installed next to the former location of SWMU314-TWO31 This well was installed 
and sampled to confirm the high lead results obtained from 2002. Lea was not detected in the 
groundwater at SWMU3 14-MW04. 

All of the compounds detected in groundwater were detected in soils at SWMU 3 14. 



I 

4.30.4 Conclusions 

A few SVOCs and metals were detected in soil at concentration$ exceeding the applicable 
screening criteria. Compounds that exceeded both the AOC and Base background screening 
criteria and NC DENR soil to groundwater screening criteria and/or USEPA Region IX 
Residential PRGs in soil were as follows: I 

0 SVOCs - benzo(a)pyrene, benzo(b)fluoranthene, and dibenz(ai 
l Metals - arsenic 

Lead was the only constituent that exceeded both the Base backgrounc 
DENR 2L standards in groundwater sample from well SWMU314 
detected in a sample collected from permanent monitoring well S 
adjacent to and downgradient Tom SWMU314-T’WO3. Therefore it 
lead result from SWMU314-TWO3 is not representative of site conditi 
a turbid groundwater sample. 

Based on evaluation of the results, additional action at SWMU 314 is 
activities are presented in Section 5.0. 

)anthracene 

screening criteria and NC 
rwo3. Lead was not 
VMU3 14-MWO4, located 
may be assumed that the 

;, but rather the result of 

uranted. The additional 



Top of PVC 
Consultant Casing 
Supervising Elevation 

Well (feet, above 

WMMARY Oi? PHASE II CONFIRMATORY SAMPLING 
TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CO NFIRMATORY SAMPLING INVESTIGATION 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0143 

Ground Surface 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

SWMU3 14 Table 1 .xls 
SW336 



Site Sample I.D. 
Sample Date 
DepthRange 

Semivolstiles (nglkg) 
Acenaphthene 
Acenaphtbylene 
Acetophenone 
Anthracene 
Atrazine 

> , 
Benzo(a)pyrene 
Benzo@)fluoranthane 
Benao(g,h,i)pqlene 
Benzo(k)fluorantbene 
bis(2-Ethylhexyl)pbthaIa~e 
Butylbenaylphthalate 
Caprolactam 
Clllysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno(l,2,3-cd)pyrene 
Pyrene 
Metals (mpntg) . 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead ___. ~~- -- 
Mercury 

Notes 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

1.19 
25.28 
NE 

6.19 
1189 -A 
0.04 

Shaded - Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Base Background 

Criteria 

Surface-F. Sand 

0.671 5.24 0.39 ND 
16.8 848 5400 ND 

0.0549 2.72 37 1.3 
15.2 27.2 210 3.7 

2Q9-- ~~~~~ ST/&- --400 -in 
0.100 0.0154 23 ND 

8160 3700000 

11400 NE 
500 NE 

995000 22000000 

24 2200 

343 620 

865 (1) 62 

llOOO(2) 620 
6720000 NE 

110000 (2) 6200 

6670 35000 

21800 12000000 

NE 31000000 

38150 62000 

172 6: 
276000 2300000 

3320 620 

286000 2300000 

i ,,e 

TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL. - SWMU 314 

SWMU CONFXRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE. NORTH CAROLINA 

North Carolina USEPA Region IX SWh4U314-ISOl- SWMU314.ISO2.00 SWMU314-ISO3-00 SWMU314.ISO4.00 swh4U314-TwOl-00 
&J& 

. I 

PRGs 09-09-1997 09-09-1997 09-09-1997 09-09-1997 03-23-2002 

Groundwater Stds Residential Soils 01-2’ 09-Z' 0'. 2' O'- 2' O’- 1’ 

Underline - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 
AOC comparison - AOC 3 Surface Soil 
Base comparison - Fine Saud Data Set for Surface Soil 
‘I’ - Detected concentrations exceed NC DENR generic soil-to-water criteria 

TherefoFe, site-specific criteria were calculated using a 2L or interim 2L 
standard and TOC of 9500 mgikg. 

(*) Site specific criteria wore calculated with interin 2L and TOC of 9500 m&g 
3 F Analyte detected. Report value is estimated. 
U - Not Detected 
NE -Not established 
NA - Not Analyzed 
ND -Not Detected 

ND ND 
ND ND 
NA NA 
ND ND 
NA NA 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
640 3 170 

7000 370 

NA NA 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND 
ND 
2.2 
5.6 

ND ND ND 
ND ND 64 
NA NA ND 
ND 
NA 8 
ND 
ND 
ND 
ND ND 220 

ND ND 1600 

J 130 I 120 J ND 
ND ND ND 
NA NA 20 

ND 73J 450 
ND ND 120 
ND 74 J 150 

ND ND 370 

ND 110 J 560 

ND ND 
ND ND 

ND 0.67 0.54 

ND ND 

SWMU314-TWO2-00 
03-23-2002 

O’- 1’ 

J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
xl 
ND 
ND 
ND 
ND 

1 af2 



TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 314 

SWMU CONFIRMATORY SAMPLING (CT&0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base Background 
Criteria 

Surface-F. Saud 

Site Sampie I.D. 
Sample Date 
Depth Rauge 

swMU3145s01 SWMU314-SS02 swMrJ314-sso3 swMU314ssO4 swMu314sso5 
06-23-2003 06-23-2003 06-23-2003 06-23-2003 06-23-2003 

0’. 1’ O’- 1’ O’- 1’ 0’. 1’ O’- 1’ 
03-23-2002 

Semivolatiles (ug/kg) 
Acenaphthene 
Acenaphtbylene 
Acetophenone 
Authracene 
Atraxine 
Benxo(a)antbracene 
Benzo(a)pyrene 
Benxo(b)thmmnthene 
B~kM)Perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
ButyIbenqdphthaIate 
caprolactanl 
Chxysene 
Dibenz(a,b)anthracene 
Piuoranmene 
Indeno(l,2,3-cd)pyrene 
Pyrene 
Metals (mg/kg) 
Arsenic 
Barium 
CSdlUhUU 
Chromium 
Lead 

m----.---- Maria 

ND NE NE 8160 3700000 ND 
NE NE 11400 NE ND 
NE NE 500 NE ND 
NE NE 995000 22000000 ND 
NE NE 24 2200 ND 
NE NE 343 620 ND 
NE NE 865 (1) 62 ND 
NE NE 11000 (2) 620 ND 
NE NE 6720000 NE ND 
NE NE llOOoO(2) 6200 ND 
NE NE 6670 35000 ND 
NE NE 27800 12000000 ND 
NE NE NE 31000000 NQ 
NE NE 38150 62000 ND 
NE NE 172 62 NQ 
NE NE 276000 2300000 ND 
NE NE 3320 620 ND 
NE NE 286000 2300000 ND 

0.671 5.24 0.39 

16.8 848 5400 

0.0549 2.12 37 
15.2 27.2 210 

~2x~~ _ 270~-- ~-~~~ 400 

0.100 0.0154 23 

ND 

51 J 
ND 
ND 
ND 
ND 
ND 
NQ 
ND 
ND 
NQ 
82 J 

ND 
ND 
ND 
. .- 
ND 
ND 
ND 
ND 

ND 

ND ND 

ND ND 
ND ND 
ND ND 
ND iiLl 
NJ3 ND 
ND ND 
Ml ND 
ND ND 
ND ND 
67 J 1700 

ND ND 
ND NQ 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

NQ 

ND 

82 J 
ND 

ND 
NQ L 
ND 
ND 
ND 
ND 

51 J 

ND 
ND 
NQ 
ND 
ND 
ND 
ND 

J 
14.5 J 
2.4 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
41 J 

200 J 
ND 
ND 
ND 
ND 
ND 
ND 

1.19 
25.28 

NE 
6.19 

ND 
13.3 J 

2.3 

J 
11.7 J 
2.1 

J 
0.49 J 

11.89 
0.04 

-- 

Notes: 
Shaded - Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 
Underline - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 
AOC comparison - AOC 3 Surface Soil 
Base comparison - Pine Sand Data Set for Surface Soil 
‘I’ Y Detected concentrations exceed NC DENR generic soil-to-water criteria 

Therefore, site-specific criteria were calculated using a 2L or interim 2L 
standard and TOC of 9500 n&g. 

(*’ Site specific criteria were calculated with interin 2L and TOC of 9500 mgkg 
J - Aualyte detected. Report value is estimated. 
U - Not Detected 
NB -Not established 
NA -Not Analyzed 
ND - Not Detected 

2 of2 
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TABLE 3 

STATISTICAL’SUMMARY 
SURFACE SOti - SWMU 314 

SWM.U CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base Background North Carolina 
Criteria ERGS I 

Frequency 
of Detection 

Surface-F. Sand 

Semivolatiles @g/kg) 
Acenaphthene NE NE 8160 
Acenaphthylene NE NE 11400 
Acetophenone NE NE 500 
Anthracene l-33 NE 995000 
Atrazine NE NE 24 
Benzo(a)anthracene NE NE 343 
Benzo(a)pyrene NE NJ3 865 (1) 
Benzo(b)fluomnthene NE NE 11000 (2) 
Benzo(g,h,i)perylene NE NE 6720000 
Benzo(k)fluomnthene NE NE’ 110000 (2) 
bis(2-Ethylhexyl)phthalate NE NE 6670 
Butylben@phthalate NE ?.33 27800 
Caprohtctam NE NE NE 
Chtysene NE NE 3815’0 
Dibenz(a,h)anthracene NE NE 112 
Fluoranthene NE NE 276000 
Indeno( 1,2,3-cd)pyrene NE NE 3320 
Pyreno NE NE 286000 
Met& @&k) 

3700000 l/l2 
NE Ill2 
NE 118 

22000000 l/l2 
2200 l/8 
620 2112 
62 2112 
620 2112 
NE l/12 
6200 l/12 
35000 9112 

i2000000 3/l:! 
31000000 118 

62000 202 
62 l/l2 

2300000 2112 
620 l/l2 

2300000 2112 

Arsenic 1.19 mo,671 .~ ~~~5.2!~~ --&39-- ~_~~ 
-~ -p--em-@------- - 

25.28 16.8 848 5400 
Cadmium NE 0.0549 2.72 37 
Chromium 6.19 15.2 27.2 210 
Lead 11.89 20.9 270 400 
Mercury 0.04 0.100 0.0154 23 

Notes: 
“’ - Detected concentrations exceed NC DENR generic soil-to-water criteria 

Therefore, site-specific criteria were calculated using a 2L or interim 2L 
standard and TOC of 9500 mgkg. 

(‘) Site specific criteria wore calculated with interin 2L and TOC of 9500 mg/kg 
J - Analyte detected. Report value is estimated. 
U -Not Detected 
NE - Not established 
NA -Not Applicable 

u&2--~ 
6112 
IO/l2 
7112 
12t12 
2112 

51J- 51 J 
64 J - 64 J 
82 3 - 82 J 
96 5 - 96 J 
SJ- 8 J 

69J - 320 J 
96 J - 510 

130 J - 1400 J 
220 J - 220 J 

1600 - 1600 
41 J - 1700 

200 J - 7000 
20 J - 20 J 
73 J - 460 

120 J - 120 J 
745 - 150 J 

370 J - 370 J 
110 J - 560 

~~~ &,*mJ--- m-2 -- 

7.2 J - 41.1 J 
0.49 J ” 3.5 

2 - 13.7 
7.4 - 51.2 

0.038 - 0.058 

Number of Exceedances 

NA 
NA 
NA 
tiA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-3~-- ~-~ ~- 
1 

NA 
3 
.8 
1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nh 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nh 
NA 

3 
1 
10 
0 
6 
0 

0 0 
0 NA 
0 NA 
0 0 
0 0 
0 0 
0 2. 
0 1 
0 Nh 
0 0 
0 0 
0 0 

NA 0 
0 0 
0 1 
0 0 
0 0 
0 0 

1 ofl 



TABLE 4 

1 ~ 
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DETECTION SUMMARY 
SUBSURFACE SOILS - SWMIJ 314 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJJXJNE, NORTH CAROLINA 

Site Sample I.D. 

Sample Date 
Depth Range 

Base Background USEPA Region SWMU314-ISO1-02 SWMU314-ISO2-02 SWMU314-ISO3-02 SWMU314-ISO4-02 SWMU314-TWOJ-02 

Criteria 

North c*o*ina I 

&&& PRGs 09-09-1997 09-09-1997 09-09-1997 09-09-1997 03-23-2002 
Subsurface-Sand Groundwater Stds Residential Soils 4’ - 6’ 4’ - 6’ 4’ - 6’ 4’ - 6’ 3’ - 5’ 

Semivofatiles (ug/kg) 
bis(2-EthylhexyBphthalate 

Metals (rug/kg) 
Arsenic 

Barium 
Cadmium 
Chromium 
Lead 

NE NE 6670 35000 1600 J 220 J 74 J 350 J ND 

3.47 1.62 5.24 0.39 ND ND 37.74 22.0 848 5400 ND ND)m[ 
ND ND ND 16.6 J 

NE NE 2.72 37 0.74 ND ND 1.2 ND 
19.51 16.3 21.2 210 5.4 6.8 11.1 9.5 
20,70 8.16 270 400 19.2 6.4 

Notes: 
Shaded - Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 
Underline - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 
AOC comparison - AOC 3 Subsurface Soil 
Base comparison - Sand Data Set for Subsurface Soil 
“’ - Detected concentrations exceed NC DENR generic soil-to-water criteria 

Therefore, site-specific criteria were calculated using a 2L or interim 2L 
standard and TOC of 9500 mg/kg. 

3 
3.9 

1 of2 



TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOILS - SWMU 314 

swMucoNFmMA TORY SAMPLING (CTO-0143) 
MCB, CAM’ LEJEUNE, NORTH CAROLINA 

Site Sample I.D. 
Sample Date 
Depth Range 

Base Background North Carolina SWMU3 14.TWO2-02 SWMU314-TWO3-02 
Criteria &-&& 03-23-2002 03-23-2002 

Subsurface-Sand Groundwater Stds ’ 3’ - 5’ 3’ - 5’ 

Semivolatites @g/kg) 
bis(2-EtbyJhexyl)phthalate NE 

Metals (mgkg) 
Arsenic 3.47 
Barium 37.74 
Cadmium NE 
Chromium 19.51 
Lead 20.70 

NE 667% 35000 ND ND 

1.62 5.24 0.39 ND ND 
22.0 848 5400 12.1 J 13.2 J 
NE 2.72 37 ND ND 
16.3 27.2 210 3.4 7 
8.16 270 400 133 6.8 

Notes: 
Shaded - Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 
Underline - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 
AGC comparison - AOC 3 Subsurface Soil 
Base comparison - Sand Data Set for Subsurface Soil 
“’ - Detected concentrations exceed NC DBNR generic soil-to-water criteria 

Therefore, site-specific criteria were calculated using a 2L or interim 2L 
standard and TOC of 9500 mgkg. 

2 of2 
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TABLE 5 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 314 

SWMU CONFIRMATORY SAMPWG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Number of Exceedances 

Semivolatiles @g/kg) 

Base Background USEPA Region IX Nm II Frequency 
Criteria &g& PRGs of Detection 

Subsurface-Sand Groundwater Stds Residential Soils 

bis(2-Ethylhexyl)phthalate 
Metals (mgkg) 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 

NE NE 6670 35000 417 

3.47 1.62 5.24 0.39 217 

37.74 22.0 848 5400 317 

NE NE 2.72 37 217 

19.51 16.3 27.2 210 717 

20.70 8.16 270 400 717 

Notes: 

J - Analyte detected. Report value is estimated. 

U - Not Detected 

NE -Not established 

NA - Not applicable 

AOC comparison - AOC 3 Subsurface Soil 

Background comparison - Sand Data Set for Subsurface Soil 

Range of 
Positive Detections 

Base Background 
Criteria 

Subsurface-Sand 

74J - 1600 J NA NA 0 0 

1.3 - 1.9 0 1 0 2 
12.1 J - 16.6 J 0 0 0 0 
0.74 - 1.2 NA NA 0 0 

3 - 11.1 0 0 0 0 
3.9 - 80.6 2 4 0 0 

lofl 



TABLE 6 

DETECTION SUMMARY 
GROUNDWATER - SWMU 314 

SWMU CONFiRMATORY SAMPLiNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLJNA 

SAMPLEID 
SAMPLE DATE 

North Carolina 2L USBPA Region IX SWMU314-GWOl 

SEMIVOLATILES (I&L) 

Groundwater 
Protection Stds 

PRGS 
Tav Water 

SWMU3 14.GW02 SWMCJ314-GW03 swMu3 14-MWO4 
04-06-2002 04-06-2002 04-06-2002 07-21-2003 

bis(Z-Ethylhexyl)phthphUlalate 
METALS (ug/L) 
Arsenic 
Barium 
Chromium 
Lead 
Selenium 

NE 

12.1 
37.31 
5.76 
3.61 
NB 

Notes: 
Shaded -Exceeds base background concentrations 
Bold - Exceeds NC 2L groundwater protection standards 
Underline - Exceeds USBPA Region IX PRGs 
J - Analyte detected. Report value is estimated. 
U -Nor Detected 
NE -Not established 
NA - Not Applicable 

3 4.8 NJ3 1 J ND NA 

10 0.045 2.4J UJ 
2000 2600 18.6 31.2 J 
50 NE ND 0.95 J 
15 NE ND ND 
50 180 ND ND 4.8 J 
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TABLE 7 

STATISTICAL SUMMARY 
GROUNDWATER- SWMU 334 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

North Carolina 2L USEPA Region IX Frequency Qnge of 
Groundwater pRGs of Detection Positive Detections 
Protection Stds TED Water 

SEMIVOLATILES (ugiL) 
bis(2-Ethylhexyl)phthalate NE 3 4.8 I/3 lJ- 15 
PvIETALS (II&) 
Arsenic 12.1 10 0.045 414 2.4 J - 7.6 J 

Barium 37.31 2000 2600 4t4 18.6 - 203 

Chromium 5.76 50 NE 3f4 0.95 J - 44 

Lead 3.61 15 NE 214 2.1 J - 31.5 
Selenium NE 50 180 114 4.8 J - 4.8 J 

Notth Carolina 2L USEPA Region Ix 
Groundwater pRGs 

Protection Stds Tap Water 

NA 0 0 

0 0 4 

2 0 0 

1 0 NA 

1 1 NA 
NA 0 0 

Notes: 

J - Analyte detected. Report value is estimated. 

NE -Not estab!ished 

NA -Not applicable 
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- % 4.31 SWMU 315 - SM269 Oil/Water Separator near Buildi $ g M200 

The following sections present the SWMU description and 
conducted during the Phase II CSI, investigation findings, and 

the investigation activities 

4.31.1 SWMU Description and History ! 

SWMU 3 15 consists of an oil/water separator that is associated with a vehicle wash rack. The SWMU 
is located in Montford Point between Coolidge and Taft Roads just west of Northeast Creek. The 
oil/water separator and vehicle wash rack are situated in a gravel ar + between Buildings M-200, M- 
20 1, and M-230. The separator is a concrete, in-ground unit that is istill active. During the October 
1996 site visit conducted by Baker, petroleum stains were observed on the interior walls and along the 
outside edge of the separator. A SWMU investigation plan is presented as Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose ofthe/investigation was to determine if 
operation of the oil/water separator and wash rack has impacted s&ace and subsurface soils in the 
vicinity of the SWMU. Surface and subsurface soil samples were collected from four soil borings 
advanced around the perimeter of the oil/water separator and wash rack (see Figure 1). The samples 
were submitted to Quanterra Laboratories and analyzed for VOCs, SVOCs, and RCRA metals. The 
analytical results were compared to background criteria, NC DENR. soil to groundwater screening 
criteria, and USEPA Region IX residential PRGs. Based on evalu’ 

$ 
tion of the results, one SVOC 

(pentachlorophenol) and a few metals (arsenic, mercury, and silver),exceeded the regulatory driven 
criteria and established background/secondary criteria. Therefore, additional investigation at SWMU 
3 15 was recommended in the form of a Phase II CSI. 1 

4.31.2 Confirmatory Investigation Activities 

The Phase ZI CSI was conducted on March 23 and April 62002 in g ’ era1 accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation w s to further evaluate potential 

T impticts to soil at the SWMU and determine iS groundwater has been impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Figu ,e 1 and were selected basedpn i- 
results from the Phase I CSI. 
described in Section 3.0. 

Detailed procedures used to collecF and analyze the samples are 

The field investigation included the following: 

0 Surface and subsurface soil sampling at’one soil boring and three temporary well borings 
0 Groundwater sampling at three temporary wells 

Table 1 provides a summary of the temporary well construction details and static groundwater level 
measurements. A summary of the groundwater s-ampling field parameters is included in Appendix D. 

/ 

The water table’was measured in the wells at depths ranging fi-om approximately 15.3 to 16.1 feet 
below the ground surface. The groundwater elevation in the three +eIls was 4.3 feet above mean 
MSL. It should be noted that the direction of groundwater flow in thie vicinity of the SWMU could 
not be determined because the groundwater elevaltions at the three w{lls were the same. 

4-89 



4.31.3 Investigation Findings / 

The soil and groundwater samples were submitted to CompuChe ip Laboratories and analyzed for 
SVOCs and RCRA metals. A summary of the laboratory analytical results is included in Appendix G. 

$.I$ 1 

For the purpose of this investigation, the analytical results for the COPCs identified in Phase I were 
combined with the analytical results collected during Phase II. The analytical results and statistical 
summaries for positive detections from the two phases are shown on Tables 2 through 5 and were 
compared to the following screening criteria: I 

0 AOC background criteria ! 
/ 

. Base background criteria 
0 Default and site-specific NC DENR soil to groundwater cheria 
0 USEPA Region Ix residential PRGs I 1 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. 

Eleven SVOCs (mostly PAHs) were detected in the surface soil sample set. Bis(2ethylhexyl)phthalate 
was the only SVOC detected in the subsurface soil samples- Most /of the SVOCs were detected in 
surface soil sample SWMU3 15-03-00. Pentachlorophenol excped the NC DENR soil to 
groundwater screening criteria in this sample. 
exceeded the applicable screening criteria. 

None of the other SVOCs detected in the samples 
/ 

Seven RCRA metals were detected in the surface soil sample set, as follows: arsenic, barium 
chromium, lead, mercury, selenium, and silver. 
background criteria in the surface soil samples. 

These seven metals iexceeded the AOC and/or Base 
Arsenic, mercury, and silver exceeded both the AOC 

and Base background criteria and the NC DENR soil to groundwatbr screening criteria or USEPA 
Region IX residential PRGs in one or more of the surface soil samples. 

None oftbe metals detected the subsurface soil samples exceeded both the AOC and Base background 
criteria and the NC DENR soil to groundwater screening criteria 04 USEPA Region IX residential 
PRGs. 

Groundwater 

The analytical results and statistical summary for positive detections are shown on Tables 6 and 7 and 
were compared to the following screening criteria: 

1 

I 

l Base background criteria I / 
l North Carolina 2L standards I 
* USEPA Region M PRGs (for compounds that did not have ia 2L standard) 

Figure 3 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. I 

Five SVOCs were detected in the groundwater sample from well S as follows: 2- 
methyhraphtbalene, acetophenone, dibenzof&tn, fluorene, and phen Acetophenone was he 
only SVOC that exceeded the USEPA Region IX PRG. It should e noted that a North Carolina 
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i 
2L/interim 2L standard was not established for this compound. N SVOCs were detected above the 
laboratory reportmg limits in samples from the remaining wells. 

Two metals (barium and chromium) were detected in the groun water samples. There were no 
exceedances of the background criteria or the 2L standards. f 

Most of the compounds detected in the groundwater (except for acetophenone, dibenzofuran and 
fluorene) were detected in soils at SWMU 3 15. 

4.31.4 Conclusions 

One SVOC (pentachlorophenol) and three metals (mercury, arsenic ‘bd silver) were detected in soil at 
concentrations exceeding both the AOC and Base background scre ning criteria and the NC DENR 

1”. soil to groundwater screening criteria or USEPA Region IX residential PRGs. 

Acetophenone was the only compound that exceeded the applicable screening criteria in groundwater. 

The compounds that were detected in the surface soil samples were delineated using Phase II CSI 
sample locations. The detections of arsenic, silver, and mercury h re not much above background 
concentrations and may be indicative of an area of the Base where these compounds naturally exist at 
a higher concentration than AOC or Base background. It is assumed, based on the operations 
conducted at this SWMU, that detections of these metals are not rel&ed to activities associated with 
the oil/water separator. The detection of acetophenone is considered isolated and anomalous. 

I Based on evaluation of the results, no further action is warranted at SWMU 3 15 because the detections 
of acetaphenone and pentachlorophenol are isolated, anomalous detects in groundwater and soil, The 
concentrations of metals detected in surface soil were slightly above background and appear to be 
ubiquitous in soil and these COPCs are not indicative of SWMU f&lure or release. 
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TABLE 1 

SUMMARY OF PHASE II CONFIRMATORY SAMPLING 
TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CONFIRMATORY SAMPLING INVESTIGATION 
MCB, CAMP LESEUNE, NORTII CAROLINA 

CTO-0143 

I I Screen Depth to 
Ground Surface Boring Depth to Depth to Interval Groundwater Groundwater 
Elevation (feet, Depth (feet, Well Depth Sand Pack Bentouite Depth (feet, (feet, below top Elevation (feet, 

above msl) bgs) (feet, bgs) (feet, bgs) (feet, bgs) bgs) of casing) W 
19.8 30 30 18 16.5 20 15.5 4.3 

I I I I I I ~~ ~ ~- 20.4 30 30 18 16.5 20 16.12 T 4.3 
19.5 28 28 16 14.5 18 15.3 4.3 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

I 

N/A = Not Applicable TempWekxls 
PVC = Polyvinyl chloride swMu315 

-- 



DETECTION SUMMARY 
SURFACE SOIL - SWMU 3 15 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil toI USEPA Region Ix SWMU315-IS01-00 
Background Groundwater Values PRGs Residential Soil 

09-10-1997 SWMU3,l~;lp:;gi 

0’ - 2’ 0’ - 2’ 

SEMIVbLATILES &/kg) - - 
2-Methylnaphthalene 

Anthracene 
Benzo(a)antbracene 

Benzo(b)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Chrysene 
Fluoranthene 
Naphthalene 

Pentachlorophenol 
Phenanthrene 

Pyrene 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

3700 (2) 1600000 (1) 
995000 22000000 

358 620 
3330 (2) 620 

19200 (3) 35000 
39800 62000 

276000 2300000 
585 56000 

62 (3) 3000 
59600 NE 

286000 2300000 

ND 
ND 
ND 
ND 
64 J 
31 J 
52 I 

ND 
ND 
44 J 

ND 

ND 
ND 
ND 
ND 
76 J 

ND 
43 J 

ND 
ND 
ND 
ND 

METALS @g/kg) 

Arsenic 1.2 0.67 5.24 
Barium 25 17 848 

Chromk!m 6.2 15 27 
Lead 12 21 270 

Mercury 0.04 0.1 0.015 
Selenium 0.53 0.46 12 

Silver 0.09 0.07 0.22 

SWMU315-IS03-00 
09-10-1997 

0’ - 2’ 

ND 1.50 
36 J ND 
44 J 21 
42 J ND 
83 J 130 
51 J 46 
98 J 53 

ND 61 
QQJ ND 
59 J 95 
59 J ND 

SWMU315-IS04-00 
09-10-1997 

v-2 

ND 

-_ ---.--- 

P Exceeds AOC background concentrations 
Bold * Exceeds base background concentrations 

~n~~~~N~~~~~~~to~~o~dwat~r comparison criteria 

I Boxed - Exceeds USEPA Region IX PRGs 
(1) - Region III PRG Residential Soil 
(2) - Site-specific criteria calculated with interim 2L and TOC of 287Gmg/kg. 
(3) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 2876 mg/kg. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

3 

J 

.I 

11/15/2002 
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SEMIVOLATILES (@kg) 
2.Methylnaphthalene 

Anthracene 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
bis(Z-Bthylhexyl) phthalate 

Cbrysene 
Fluoranthene 
Naphthalene 

Pentachlorophenol 
Phenanthrene 

Pyrene 
METALS (m&g) 

Arsenic 
Barium 

Chromium 
Lead 

Mercury 
Selenium 

Silver 

NE NE 3700(2) lGOOOO0 (1) ND ND ND ND 
NE NE 995000 22000000 ND ND ND ND 
NE NE 358 620 ND ND ND ND 
NE NE 3330(2) 620 ND ND ND ND 
NE NE 19200(3) 35000 8300 ND ND ND 
NE NE 39800 62000 ND ND ND ND 
NE NE 27GOOO 2300000 ND ND ND ND 
NE NE 585 56000 ND’ ND ND ND 
NE NE 62(3) 3000 ND ND ND ND 
NE NE 59600 NE ND ND ND ND 
NE NE 286000 2300000 ND ND ND ND 

1.2 0.67 5.24 0.39 
25 17 848 5400 

6.2 15 27 2i0 
12 21 270 400 

0.04 0.1 0.015 23 
0.53 0.46 12 390 
0.09 0.07 0.22 390 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 315 

SWMU CONPIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil tolUsepAnegionu(( SW~UIl5-SEl~&l;~~ 
Background Groundwater Values PRGs Residential Soil 

SWMU31;jz)I-l-; 

o’- 1’ w- 1’ 

ND 
7.2 J ND 
i.2 1.8 
2.8 2.7 
ND ND 
ND ND 
ND ND 

.~~~~~~~~ E xceeds AOC background concentrations 
Bold. Exceeds base background concentrations __~_~~_ _.~_~~ .-.-- --. --~ - ~~~~- -~~~--~ ~- .~ ---__---- ~--- Und~~~EXZ~FIKlXFIKZ~o groundwater comparison cnterta 

I Boxed Exceeds USEPA Region IX F’RGs 
(1) - Region III PRG Residential Soil 
(2) - Site-specific criteria calculated witb interim 2L and TOC of 2876mgIkg. 
(3) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific eritieria were 
calculated using a 2L or interim 2L standard and TOC of 2876 mg/kg. 

f - Analyta detected Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

11/15/2002. 
SWMU315-SOIL 

SWMU3 15-TWO2-00 SWMU315-TW03-00 
03-23-2002 03-23-2002. 

O’- 1’ o’- 1’ 

I 0.64 JI 0.69 J 
9.9 J 17.2 J 

ND 
ND 
ND 

0.04 

ND 
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SEMIVOLATILES (q/kg) 
2-Methylnaphthalene 

Anthracene 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Chrysene 
Pluoranthene 
Naphthalene 

Pentachlorophenol 
Phenanthrene 

Pyrene 
METALS (mgikg) 

Arsenic 
Barium 

Chromium 
Lead 

Mercury 
Selenium 

Silver 

AOC 
Background 

Base 
Background 

NC DENR USEPA Region IX No. of Positive 
Soil to Groundwater PRGs Detects 

Values Residential Soil No. of Samples 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

37200(2) 1600000 (1) 
995000 22000000 

358 620 
3330(2) 620 
19200 (3) 35000 

39800 62000 
276000 2300000 

585 56000 
62 (3) 3000 
59600 NE 
286000 2300000 

l/8 
l/8 
2J8 
l/8 
518 
318 
418 
l/8 
l/8 
318 
l/8 

1.2 0.67 5.24 0.39 618 
25 17 848 5400 418 
6.2 1s 2? 210 8::: 
12 '21 270 400 S/8 

0.04 0.1 0.015 23 318 
0.53 0.46 12 390 l/8 
0.09 0.07 0.22 390 218 

NA - Not applicable 
Analyte detected. Report value is estimated. 

-~ 
TABLE 3 

\% / /’ 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 315 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJBUNE, NORTH CAROLINA 

Range Positive Detects Positive Detects Positive Detects Positive Detects 
of Positive Above AOC Above Base Above NC DENR USEPA Region IX 
Detections Background Background Soil to Groundwater Residential Soil 

150 J 
36 J 

21 J-44J 
425 

64 J - 8300 
375-51 J 
435-985 

61 J 
1205 

44 J - 95 J 
59J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NE - Not established 
(1) - Region III PRO Residential Soil 
(2) - Site-specific criteria calculated with interim 2L and TOC of 2876mg/kg. 
(3) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific critlerla were calculated using a 2L or interim 2L standard and TOC of 2876 m&g. 
AOC comparison - AOC 3 Surface Soil 
Base comparison - Pine Sand Surface Soil 

IO/7102 
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TABLE 4 

DETBCTION SUMMARY 
SUBSURFACE SOIL - SWMU 315 

SWMU CONPIRMATORY SAMPL-BKI (CTG-0143) 
MCB, CAMP LEJBUNE, NORTH CAROLINA 

Base USEPA Region IX 

NC DENR soi1 ml 

SWMU315-ISO1-07 SWMU315-ISO2-07 
Background Groundwater Values PROS Residential Soil 09-10-1997 09-10-1997 

14’ - 16’ 14’ - 16’ 

SEMIVOLATILES (ug&g) 

bis(2Bthylhexyl) phthalate .NE NE 6670 35000 1500 J 83 J 
METALS (mg/kg) 

Arsenic 3.5 1.6 5.24 0.39 ND ND 
Barium 38 22 848 5400 ND ND 

Chromium 20 16 27 210 6.2 2.3 
Lead 21 8.2 270 400 2.4 1.3 

SWMU315-IS03-08 S WMU3 15-ISO4-07 
09-10-1997 09-10-1997 

16’- 18’ 14’ - 16 

94 J 84 J 

ND ND 
ND ND 
1.4 2.2 
1.4 1.7 

~~~~~~~~~~ Exceeds AOC background concentrations 
Bold -’ Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to 8roundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PROS 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

1 o/7/02 
SWMU315~SOIL.xls 

Page 1 of 2 



pi_/.. 
TABLE 4 

j: 

DETECCION SUMMARY 
SUBSURFACE SOIL - SWMU 315 

SWMU CONFIRMATORY SAMPLING (CTG-0143) 
MCB, CAMP LEJBUNE, NORTH CAROLINA 

Base NC DBNR Soil to[““““““g’“‘xI SWMU3y;-%X!8;;f 
Background Groundwater Values PRGs ResuJentiaI SolI 

SWMU31~;~~~;~: 

21’ - 23’ 21’ L 23’ 

SEMIVOLATILES @/kg) 
bis(2-Ethylhexyl) phthalate 

METALS (m@kg) 
Arsenic 
Barium 

Chromium 
Lead 

.NE NE 6610 35000 ND ND ND 1200 

3.5 1.6 5.24 0.39 ND ND ND 
38 22 848 5400 ND ND 

1.81 
ND 12.1 J 

20 16 27 210 2.9 5.l 1.5 9.1 
21 8.2 270 400 2.2 1.8 1.7 7.5 

;.+p ‘*b** ?i’ 2,’ g+~&i hade&$ .x...‘d%wmx*>.““~a!? E xceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DEN< soil to groundwater comparison criteria 
[-IExceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

10/7/02 
SWMU315~SOIL.xls 

SWMU315-TW02-11 SWMU315-TW03-11 
03-23-2002 03-23-2002 

21’ - 23’ 21’ - 23’ 
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AOC Base 
Background Background 

SEMIVOLATILES @g/kg) 
bis(2-Ethylhexyl) phthalate 

METALS (m&I) 
Arsenic 
Barium 

Chromium 
Lead 

NE 

3.5 
38 
20 
21 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 315 

SWh4U CONPIRMATQRY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USBPA Region IX No. of Positive Range 
Soil to Groundwater PRGs Detects of Positive 

Values Residential Soil No. of Samples Detections 

NE 6670 35000 518 835-15005 

1.6 5.24 0.39 l/8 1.8 
22 848 5400 l/8 12.1 J 
16 27 210 S/8 1.4-9.1 
8.2 270 400 8/S 1.3-7.5 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Background concentrations were collected for inorganics 

Base comparison - Sand Subsurface Soil 

10/7/02 
SWMU315.SOIL.xls 

-- 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USEPA Region Ix 
Background Background Soil to Groundwater Residential Soil 

NA NA 0 0 

0 0 0 0 
0 0 0 0 
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TABLE6 

DETECTION SUMMARY 
GROUNDWATER - SWMU 315 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L SWMU315-TWO1 SWMU3 l5-TWO2 SWMU315-TWO3 
Standards (1) 04-06-2002 04-06-2002 04-06-2002 

\ SEMIVOLATILES (q/L.) 
2-Methylnaphthalene 

Acetophenone 
Dibenzofuran 

Flnorene 
Phenanthrene 

METALS (ugk) 
Barium 

Chromium 

NE 28 15 ND ND 
NE 0.042(2) 45 ND ND 
NE 28 1 J ND ND 
NE 280 1 J ND ND 
NE 210 1 J ND ND 

145 2000 82 68.8 69.3 
5.8 50 0.88 J 1.9 J 3.3 J 

Exceeds background concentrations 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not estimated 
(1) - If NC 2L Standard not available, Interim Standard was used. 
(2) - Region IX Preliminary Remediation Goal (PRG) 

8/23/02 

SWMU315-WATER.xls 
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TASiEj 
‘.. _( 

Background 
Concentrations 

SEMIVOLATILES @g/L) 
2-Methylnaphthalene 

Acetophenone 
Dibenzofuran 

Phtorene 
Phenanthrene 

METALS (q&) 
Barium 

chromium 

NE 
NE 
NE 
NE 
NE 

145 
5.8 

STATISTICAL SUMMARY 
GROUNDWATBR - SWMU 315 

SWMU CONFIRMATORY SAMPLJNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Standards (1) Detects/No. of Samples Detections Background 2L Standard 

28 l/3 15 NA 0 
0.042(2) 113 45 

28 l/3 1J 
280 113 lJ NA 0 
210 l/3 1J NA 0 

2000 313 68.8 - 82 0 0 
50 3/3 0.88 J - 3.3 J 0 0 

8123102 
SWMU315-WATBR.xls 
.I. 

_‘; j ,‘. 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - If NC 2L Standard not available, Interim Standard was used. 
(2) - Region Ix Preliminary Remediation Goal (PRG) 
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FIGURE 1 
PHASE II CONFIRMATORY 
SAMPLING INVESTIGATION 

SWMU 315 
CTO- 143 

iOURCE: MCB CAMP LEJEUNE MARCH 2000 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 
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SAMPLE ID 
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FIGURE 2 
PHASE II CONFIRMATORY INVESTIGATIC 
CONSTITUENTS EXCEEDING SCREENING 

CRITERIA IN SOIL 

‘FT{! ,;i5 
MARINE CORPS BASE, CAMP LEJEUNE 

Lf OURCE: MCB CAMP LEJEUNE MARCH 2000 NORTH CAROLINA I 



FIGURE 3 
u - TEMPORARY WELL PHASE II CONFIRMATORY INVESTIGATI 
0 - SOIL BORING SAMPLE CONSTITUENTS EXCEEDING SCREENIN 
0 - PHASE I SOIL BORING CRITERIA IN GROUNDWATER 

CONSTITUENTS EXCEEDING SCREENi/ 
-7OUNDWATER 

OURCE: MIX CAMP LEJEUNE MARCH 2000 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA h 



4.32 SWMU 316 - TC773 Oil/Water Separator 

The following sections present the SWMU description and hispry, the investigation activities 
conducted during the Phase II CSI, investigation findings, and conclusions. 

4.32.1 SWMU Description and History I 

SWMU 3 16 consists of a concrete oil/water separator and vehicle wash rack located east of 
Buildings TC-771 and TC-773. Water from the wash rack is transp$ted to the oil/water separator via 
underground pipelines. A SWMU investigation plan is presented as Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose of the investigation was to determine if 
operation of the oil/water separator and vehicle wash rack has impacted surface and subsurface soils in 
the vicinity of the SWMU. Surface and subsutiace soil samples were collected from four soil borings 
advanced around the perimeter of the SWMU (see Figure 1). The samples were submitted to 
Quantena Laboratories and analyzed for VOCs, SVOCs, and RCRA metals. The analytical results 
were compared to background criteria, NC DENR soil to groundwaler screening criteria, and USEPA 
Region IX residential PRGs. Based on evaluation of the results, ber&o(a)pyrene and arsenic exceeded 
the regulatory driven criteria and established background!secondar$ criteria. Therefore, additional 
investigation at SWMU 3 16 was recommended in the form of a Phase II CSI. 

4.32.2 Confirmatory Investigation Activities 

The Phase Il CSI was conducted on March 2 1 and April 4,2002 in general accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation was to further evaluate potential 
impacts to soil at the SWMU and determine if groundwater has ibeen impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Figure 1 and were selected based on 
results from the Phase I CSI. Detailed procedures used to collect and analyze the samples are 
described in Section 3.0. 

The field investigation included the following: 

l Surface and subsurface soil sampling at three temporary well borings 
l Groundwater sampling at three temporary wells 

Table 1 provides a summary of the temporary well construction details and static groundwater level 
measurements. A summary of the groundwater sampling field parameters is included in Appendix D. 

1 
The water table was measured in the wells at depths ranging from approximately 6.6 to 6.9 feet below 
the ground surface. Groundwater elevations in the wells ranged from approximately 10.1 to 10.4 feet 
above mean MSL. An interpretive groundwater contour map is pro+ded as Figure 1 and shows that 
groundwater in the vicinity of the SWMU appears to flow northwest. 

4.32.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChe 1 Laboratories and analyzed for 
SVOCs and RCRA metals. mi A summary of the laboratory analytical results is included as Appendix G. 
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For the purpose of this investigation, the analytical results for the TOPCs identified in Phase I were 
combined with the analytical results collected during Phase II. The analytical results and statistical 
summaries for positive detections from the two phases are presented on Tables 2 though 5 and were 
compared to the following screening criteria: 

. AOC background criteria 
4 Base background criteria 
4 Default and site-specific NC DENR soil to groundwater cr/iteria 
4 USEPA Region IX residential PRGs 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. 

Thirteen SVOCs (mostly PA.&) were detected in the sample set Most of the SVOCs were detected in 
surface soil samples SWMU3 16-IS0 l-00, SWMU3 16-ISO2-00 :and SWMU3 16-TWO l-00 and 
subsurface soil sample SWMU 3 16-ISO3-02. Benzo(a)pyrene was detected in these four samples at 
concentrations exceeding the NC DENR soil to groundwater scree.&g criteria and/or USEPA Region 
IX residential PRGs. None of the other SVOCs detected in the samples exceeded the applicable 
screening criteria. 

Seven metals were detected in the surface soil sample set, as follows: arsenic, barium, cadmium, 
chromium, lead, mercury, and selenium. All of these metals, excepk selenium, were also detected in 
the subsurface soil sample set. Cadmium, chromium and selenium exceeded the AOC and/or Base 
background criteria in one or more of the samples; however, the concentrations were below the NC 
DENR soil to groundwater screening criteria and USEPA Region! IX residential PRGs. Mercury 
exceeded the NC DENR soil to groundwater criteria in the surface and subsurface soil samples from 
borings SWMU3 16-TWO1 through SWMU3 16-TW03; however, the concentrations were below 
background criteria and the USEPA Region IX residential PRG. : Arsenic exceeded the USEPA 
Region IX residential PRG in surface soil sample SWh4U3 i6-TWO?-00 and both the AOC and Base 
background criteria and the USEPA Region IX residential PRG in subsurface soil sample SWMU 
3 16-ISO3-02. None of the other metals detected in the samples exbeeded the applicable screening 
criteria. 

Groundwater 

The analytical results and statistical summary for positive detections are presented on Tables 5 and 6 
_ and were compared to the following screening criteria: 

4 Base background criteria 
4 North Carolina 2L standards 

Three SVOCs were detected in groundwater samples from one or more of the wells, as follows: LB- 
methylphenol, fluorene, and phenanthrene. None of the concentrations exceeded the 2L standards. 

Three metals were detected in groundwater samples from one or imore of the wells, as follows: 
barium, chromium and lead. 
criteria or the 2L standards. 

None of the concentrations exceeded /he Base background screening 
I 
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4.32.4 Conclusions 
/ 
/ 

Several SVOCs and metals were detected in soil at concentrations epding the applicable screening 
criteria. Compounds that exceeded both the AOC and Base background screening criteria and NC 

N$ Y residential PRGs in soil were DENR soil to groundwater screening criteria and/or USEPA Regic 
as follows: 

l SVOCs - benzo(a)pyrene 
4 Metals - arsenic 

There were not any compounds the exceeded the Base backgn 
standards in groundwater. 

Based on evaluation of results, no further action is warranted at Sv1 
in surface soils may be attributable to the asphalt or tack oil and at 
ore release. Arsenic detections are essentially background. 
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I Well No, 
Date 

Installed 

SUMMARY OF PHASE II CONFIRMATORY SAMPLING 
TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CONFIRMATORY SAMPLING INVESTIGATION 
MCB, CAMP LEJEUNE, NORTB CAROLINA 

CTO-0143 

Top of PVC 
Consultant Casing Screen 
Supervising 

Depth to 
Elevation Ground Surface Boring Interval Groundwater Groundwater 

Well 
Depth to Depth to 

(feet, above Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite 
Installation msl) above msl) 

Depth (feet, (feet, below top Elevation (feet, 
bgs) (feet, bgs) (feet, bgs) (feet, bgs) bgs) of casing) bgs) 

BAKER 17.04 17.4 16 16 A 2 6 6.85 10.2 
BAKER 16.90 17.4 16 16 4 2 6 6.8 10.1 
BAKER 17.00 17.1 16 16 4 2 5.9 6.6 10.4 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWells.xls 
SWMU316 

- -. 



DE-IK!TION SUMMARY 
SURFACE SOIL - SWMU 3 16 

SWMU CONPIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLIHA 

USEPA Region IX Base NC DENR Soil to/ SWMU316-ISOI-OO 
Background Groundwater Values PROS Residential Soil 

09-09-199, SWMU3;:;ISI)r;it SWMU3;:,9”;,“; SWMU301;-lSpP;;~ 

0’ - 2 0’ - 2’ v-2 0’ - 2’ 

SEMIVOLATILES (ugikg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoianthene 

Benzo(ghi)perylene 
Benzo(k)fluoramhene 

bis(2Zthylhexyl) phthalate 
Carbazole 
Chrysene 

Dibenz(a,h)anthracene 
Pluoranthene 

Iudeno( 1,2,3-cd)pyrene 
Phenanthrene 

Pyrene 
METALS (m@kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

1 l/15/2002 

NE NE 358 
NE NE 148 (1) 
NE NE 1880 (2) 
NE NE 6720000 
NE NE 18800 (2) 
NE NE 6670 
NE NE NE 
NE NE 39800 
NE NE 168 
NE NE 276000 
NE NE 3260 
NE NE 59600 
NE NE 286000 

1.4 
20 

0.16 
12 

115 
0.05 
0.89 

620 250 J 81 J 
62 

620 410 140 J 
NE 180 J 68 J 

6200 150 .I 60 J 
35000 ND ND 
24000 43 J ND 
62000 370 J 140 J 

62 44 J ND 
2300000 690 300 J 

620 160 J 62 J 
NE 230 J 150 J 

2300000 480 200 J 

ND ND 
ND ND 
ND ND ’ 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND 62 J 
ND ND 
ND ND 
ND 54 J 

0.67 5.24 0.39 ND ND ND ND 
17 848 5400 ND ND ND ND 

0.05 2.7 37 ND ND ND ND 
27 

270 
7.8 
2.9 

~~~~~~~~~~~Ex~eeds &,C &&ground ,moncen&&o”s %T ‘IAe:~si8i:+7 % w 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed - Exceeds USEPA Region IX PRGs 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 1625 mg/kg, 

(2) - Site-specific criteria calculated with interim 2L and TOC of 1625 m&g. 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

Page 1 of 2 SWMU316,SOlL 



DETECTION SUMMARY 
SURFACE SOIL - SWMU 3 16 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SEMIVOLATILES @/kg) 

Base NC DENR Soil toyi SWMU31:3(5;;l-i 
Background Groundwater Values PRGs Residential Soil 

SWMU31~3~~~;?,; 

0’.1’ 0’ - 1’ 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Carbazole 
Chrysene 

Dibenz(a,h)anthracene 
Fluoranthene 

Indeno(l,2,3-cd)pyrene 
Phenanthrene 

Pyrene 
METALS @g/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

NE NE 358 
NE NE 148(l) 
NE NE 188012) 
NE NE 6720000 
NE NE 18800(2) 
NE NE 6670 
NE NE NE 
NE NE 39800 
NE NE 168 
NE NE 276000 
NE NE 3260 
NE NE 59600 
NE NE 286000 

620 46J 
c21 75 J 

620 100 J 
NE 93 J 

6200 100 J 
35000 46 J 
24000 ND 
62000 85 J 

62 31 J 
2300000 150 3 

620 170 J 
NE 31 J 

2300000 100 J 

ND 
ND 
ND 
ND 
ND 
220 J 
ND 
ND 
ND 
ND 
ND 

N? 
ND 

SWMU3 16-TWO3-00 
03-21-2002 

0' - 1' 

ND 
ND 
ND 
ND 
ND 
60 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.4 0.67 5.24 0.39 ND ND 0.59 J 
20 17 848 5400 3.7 5.9 11.7 J 

0.16 0.05 2.7 37 ND ND 0.072 J 

12 15 27 210 1.1 2.6 9.3 

115 21 270 400 2.6 11.9 5.5 

0.05 0.1 0.015 23 0.025J 0.026J 0.026J 

0.89 0.46 12 390 ND ND 0.58 J _ .._. ___--.. ._- . . . . . . . ~- -...-. .--.- ~-- _- ~.~ . . .._. 

~~~~~~ Exceeds AOC background concentrations 

Bold’-‘ Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PRGs 

(1) - Detected concentrations exceed NC DENR generic 
soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 1625 

(2) - Site-specific criteria calculated with interim 2L and TOC of 1625 mg/kg. 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

1 l/15/2002 
SWMU3 t6,SOlL Page 2 of 2 
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SEMIVOLATILES (q/kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Ben.zo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 

Dibenz(a,h)anthracene 
Fluoranthene 

Indeno(l,2,3-cd)pyrene 
Phenanthrene 

Pyrene 
METALS (mgkg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

-- .- -_--- - 

AOC 
Background 

Base 
Background 

NC DENR USEPA Region IX No. of Positive 
Soil to Groundwater PRGs Detects 

Values Residential Soil No. of Samples 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

358 620 317 
148 (1) 62 317 

1880 (2) 620 317 
6720000 NE 317 
18800 (2) 6200 317 

6670 35000 317 
NE 24000 l/7 

39800 62000 311 
168 62 2l7 

276000 2300000 417 
3260 620 317 
59600 NE 3J7 
286000 2300000 417 

1.4 0.67 5.24 0.39 lf7 
20 i7 848 5400 317 

0.16 0.05 2.7 37 117 
12 15 27 210 717 
115 21 270 400 7/7 
0.05 0.1 0.015 23 317 
0.89 0.46 12 390 l/7 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 316 

SWMU CONFIRMATORY SAMPLING (CTG-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 1625 mg/kg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 1625mgIkg. 

Range 
of Positive 
Detections 

465.2505 
7J.J-280J 
100&l-410 
685-1805 
GOJ-15OJ 
465.220J 

43 J 
85J-370J 
31 J-44J 
625-690 
62J- 1705 
31 J-23OJ 
54J-480 

0.59 J 
3.7 - 11.7 9 

0.072 J 
1.1 - 15.2 
2.6 - 11.9 

Above AOC 
Background 

Above Base 
Background 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Above NC DENR USEPA Region IX 
Soil to Groundwater Residential Soil 

AOC comparison - AOC 1 Surface Soil 
Base comparison - Pine Sand Surface Soil 

1 O/7/02 
SWMU3 16~SOlL.xls Page 1 of 1 



TABLE’4 
!’ 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 316 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJBUNB, NORTH CAROLINA 

Base N C DENR Soil toUSePifResionlxl SWMU3;;;Eyll;&$ 
Background Groundwater Values PRGs Resrdential Soil 

SWMU3,l4l;~~l%$ SWMl.J~;;6-~X-?.- 

8’ - 10 4'- 6 4-6' 

SEMIVOLATILES (@kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(%Ethylhexyl) phthalate 
Chrysene 

Fluoranthene 
Indeno( 1 ,Z,f-cd)pyrene 

Phenanthrene 
Pyrene 

METALS (mgkg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

NE NE 358 620 ND 
NE NE 148(l) 62 ND 
NE NE 1880(2) 620 ND 
NE NE 6720000 NE ND 
NE NE 18800(2) 6200 ND 
NE NE 6670 35000 120 J 
NE NE 39800 62000 ND 
NE NE 276000 2300000 ND 
NE NE 3260 620 ND 
NE NE 59600 NE ND 
NE NE 286000 2300000 ND 

1.8 1.6 5.24 
16 22 848 

0.01 0.01 2.1 
12 16 27 
15 8.2 270 

0.08 0.08 0.015 

0.39 ND 
5400 ND 

37 ND 

23 ND 

ND 94 J 
ND 1 100 J 
ND 200 J 
ND 71 J 
ND 70 3 
46 J 390 J 

ND 150 J 
ND 220 J 
ND 71 J 
ND 46 J 
ND 180 J 

ND 
ND 
ND ND 
5.9 8.7 
4.8 5 
ND ND 

I 

Uederlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region Ix PRGs 

(1) - Detected concentrations exceed NC DBNR generic 
soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 1625 mg/kg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 1625m5mglkg. 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Nat established 

SWMU316-IS04-03 
09-09-1997 

6' - 8' 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
3.3 

2 
ND 

1 O/7/02 
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TABLE 4 

SEMIVOLATILES @g/kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(8hi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Pluoranthene 
Indeno( 1,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

METALS (mg/kg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 316 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil toll SWMU3lE;fjt;i 
Background Groundwater Values PRGs Resrdenhal Soil 

SWMU31~6WOWO~ 

7’ - 9’ 7-9 

NE 

NE j 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

1.8 1.6 5.24 0.39 
16 22 848 5400 

0.01 0.01 2.7 37 
12 16 21 210 
15 8.2 270 400 

0.08 0.08 0.015 23 

NE 358 620 ND ND 
NE 148 (1) 62 ND ND 
NE 1880 (2) 620 ND ND 
NE 6720000 NE ND ND 
NE 18800 (2) 6200 ND ND 
NE 6670 35000 72 J 70 
NE 39800 62000 ND ND 
NE 276000 2300000 ND ND 
NE 3260 620 ND ND 
NE 59600 NE ND ND 
NE 286000 2300000 ND ND 

ND ND 
7 13.8 

ND 
5.9 
6.1 6.5 

BeId * Exceeds base background concentrations 
Ynderlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PRGs 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 1625 

(2) - Site-specific criteria calculated with interim 2L and TGC! of 1625mg/kg. 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

SWMU316TW03-04 
03-21-2002 

7’ - 9’ 

ND 
ND 
ND 
ND 
ND 
150 J 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
5.6 
3.7 

0.021J 

1 O/7/02 
SWMU316-SOIL.xls 
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SEMIVOLATILES (@kg) 
Benzo(a)antbracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Pluoranthene 
Indeno( 1,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

METALS (mgikg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 316 

SWMU CONRRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLlNA 

AOC 
Background 

Base 
Background 

NC DENR USEPA Region IX 
Soil to Groundwater PRGs 

Values Residential Soil 

NE NE 358 
NE NE 148 (1) 
NE NE 1880 (2) 
NE NE 6720000 
NE NE 18800 (2) 
NE NE 6670 
NE NE 39800 
NE NE 276000 
N@ NE 3260 
NE NE 59600 
NE NE 286000 

620 
62 
620 
NE 

6200 
35000 
62000 

2300000 
620 
NE 

1.8 1.6 5.24 0.39 
16 22 848 5400 

0.01 0.01 2.7 37 
12 16 27 210 
15 8.2 270 400 

0.08 0.08 0.015 23 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific crltietia were 
calculated using a 2L or interim 2L standard and TOC of 1625 mg/kg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 1625mg/kg. 
.AOC comparison - AOC 1 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

No. of Positive 
Detects 

No. of Samples 
of Positive 
Detections 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USEPA Region M 
Background Background Soil to Groundwater Residential Soil 

1M 94J NA NA 0 
l/7 1OOJ NA NA 0 
1M 200 J NA NA 0 
l/7 71 J NA NA 0 
lf7 703 NA NA 0 
617 465-3905 NA NA 0 
II7 1505 NA NA 0 
l/7 220 J NA NA 0 
117 77 J NA NA 0 
l/7 46 J NA NA 0 
117 1805 NA NA 0 

l/7 1.9 
217 7 - 13.8 
117 0.046 J 
717 3.3 - 15.3 
717 2 - 6.5 
3f7 0.021 J - 0.038 J 

0 
Cl 

1 O/7/02 
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TABLE% 

DETBCTION SUMMARY 
GROUNDWATBR - SWMU 316 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJBUNE, NORTH CAROLINA 

. 

NC 2L SWMU316-TWO1 
Standards (1) 04-04-2002 

SWMU3 16.TWO2 SWMU316-TWO3 
04-04-2002 04-04-2002 

SEMIVOLATILES (q/L) 

4.Methylphenol NE 3.5 2 J 3 J 1 .I 
Pluorene NE 280 ND 0.6 J ND 

Pbenanthrene NE 210 1 I 2 J 1 J 
METALS (q/L) 

Barium 145 2000 37.1 3 130 J 140 J 
Chromium 5.8 50 1.1 J 0.75 J 1.1 J 

Lead 3.6 15 ND ND 1.9 J 

Exceeds background concentrations 
Bold - Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not estimated 
(1) - If NC 2L Standard not available, Interim Standard was used. 

914102 
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Background 
Concentrations 

SEMIVOLATILES (I@,) 
4-Methylphenol 

Phtorene 
Phenanthrene 

METALS (q/T,) 
Barium 

Chromium 
Lead 

NC2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Standards (1) Detects/No. of Samples Detections Background 2L Standard 

NE 3.5 313 
NE 280 l/3 
NE 210 313 

145 2000 3M 
5.8 50 313 
3.6 15 l/3 

15-35 NA 0 
0.6 J NA 0 

1 J-2J NA 0 

37.1 J - 140 J 0 0 
0.75 3 - 1.1 J 0 0 

1.9.l 0 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - If NC 2L Standard not available, Interim Standard was used. 

914102 
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; 4.33 SWMU 3 17 - TT2453 Release 

1 
The following sections present the SWMU description and history, the investigation activities 
conducted during the Phase II CSI, investigation findings, and con@usions. 

4.33.1 SWMU Description and History 

SWMU 3 17 is an area near a used antifreeze AST adjacent to Buil%g TT-2453 (auto care facility). 
The RFA Report (EnSafe, 1996) indicated that ;a release from the AST had occurred. During the site 
visit conducted by Baker in October 1996, no evidence of staining, spills, or releases were identified. 
A SWMU investigation plan is presented as Figure 1. 

A Phase I CSI was conducted in September 1997. The purpose of de investigation was to determine 
if the reported release near the AST has impacted surface and subsurface soils in the vicinity of the 
SWlvlU. Surface and subsurface soil samples wjere collected from one soil boring advanced within the 
reported release area adjacent to the antifreeze AST (see Figure 1). The samples were submitted to 
Quanterra Laboratories and analyzed for VOCs, SVQCs and RCK$ metals. The analytical results 
were compared to background criteria, NC DENR soil to groundwater screening criteria and USEPA 
Region IX residential PRGs. Based on the evaluation of the results, lead exceeded the regulatory 
driven criteria and established background/secondary screening criteria. Therefore, additional 
investigation at SWMU 3 17 was recommended in the form of a Ph&e II CSI. 

Subsequent to the Phase II CSI, Building TT-2453 and the i associated ASTs/USTs were 
demolished/removed. In addition, several wells and a soil vapor extraction/air sparging (SVE/AS) 
system were installed in and around the former auto care facility. Investigation/ remediation is 
ongoing under the UST Program. 

4.33.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 24 and April 9,2002 in general accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation was to further evaluate potential 
impacts to soil at the SWMU and determine i:f groundwater has been impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Figube 1 and were selected based on 
results fiom the Pbase I CSI. Detailed procedures used to collect and analyze the samples are 
described in Section 3.0. 

The field investigation included the following: 

l Surface and subsurface soil sampling at two temporary well borings and one soil boring 
l Groundwater sampling at two temporary wells and one existpg well 

Table 1 provides a summary of the temporary well construction details and static groundwater level 
measurements. A summary of the groundwater sampling field parameters is included in Appendix D. 

The water table was measured in the wells at depths ranging from approximately 19.9 to 22.6 feet 
below the ground surface. Groundwater elevations in the wells ranged from approximately 7 t:o 8 feet 
above MSL. An interpretive groundwater contour map is provide b 
groundwater in the vicinity of the SWMU appears to flow southwest/ 

as Figure 1 and shows that 
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1 4.33.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChe X Laboratories and analyzed for 
RCRA metals. i” A summary of the laboratory analytical results is in Appendix G. 

For the purpose of this investigation, the analytical results for the ~OPCS identified in Pha,se I were 
combined with the analytical results collected during Phase Il. The analytical results and statistical 
summaries for positive detections from the two phases were compared to the following screening 
criteria and are presented in Tables 2 through 5;: 

l AOC background criteria 
l Base background criteria I 
l Default and site specific NC DENR soil to groundwater ctiteria I 
l USEPA Region IX residential PRGs 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. 

Seven metals (arsenic, barium, cadmium, chromium, lead, mercury and selenium) were detected in the 
sample set. Lead exceeded the AOC and. Base b;ackground criteria and NC DENR soil to groundwater 
screening criteria in one surface soil sample (SWMU3 17 IS0 l-00), but did not exceed the applicable 
screening criteria in any of the subsurface soil samples. Ba&m, cadmium and selenium 
concentrations exceeded the AOC and/or Base background screening criteria; however, the 
concentrations were below the NC DENR soil to groundwater criteria and USEPA Region IX 
residential PRGs. Mercury exceeded the NC DENR soil to groundwater screening criteria; however, 
the concentrations were below the background screening criteria and the USEPA Region IX 
residential PRGs. Arsenic and chromium exceeded the AOC and/or Base background criteriaL and the 
NC DENR soil to groundwater criteria or the USEPA Region IX residential PRG; however, these two 
metals it did not exceed more than two of these criteria in any one given sample. 

Groundwater 

The analytical results and statistical summary for positive detections iyere compared to the following 
screening criteria and are presented in Tables 6 and 7: 

! 
l Base background criteria 
l North Carolina 2L standards 

Five metals were detected in groundwater samples from one or more of the wells, as follows: barium, 
chromium, lead, selenium, and silver. Chromium exceeded the Base background criteria in the sample 
from well SWMU3 17-TWO 1; however, the concentration was below the North Carolina 2L standards. 
None of the other metals detected in the samples exceeded the appli{able screening criteria. 

4.33.4 Conclusions I 

Lead was the only metal detected in soil that exceeded both the AOC & d Base background screening 
. criteria and the NC DENR soil to groundwater screening criteria and/ok USEPA Region IX residential 

PRGs. None of the metals detected in groundwater exceeded both background criteria an 2L 
standards- This is an isolated detection during the Phase I CSI in 7. Since then, the soil iu the 

4-96 



/‘- 

i vicinity of this SWMU has been disturbed during the demolition ofi uilding TT2453, the removal of 
the USTs/ASTs, and the installation of the relmediation system c P rrently operating at the SWMU. 
Therefore, no further action is recommended at this SWMU. ” 1 
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TABLE 1 
SUMMARY OF PI&E II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
CTO-0143 

Well No. 
Date 

Installed 

Top of PVC 
Consultaut Casing Screen Depth to 
Supervising Elevation Ground Surface Boring Depth to Depth to Interval Groundwater Groundwater 

Well (feet, above Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite Depth (feet, (feet, below top Elevation (feet, 
Installation msl) 

27.882 
28.04 
29.65 

i 
SWMU317-TWO1 419102 BAKER 
SWMU317-TWO3 419102 BAKER 
SWMU317-MW07 3113195 R.B. WRIGHT 

above msl) 

27.721 
27.5 
27.75 

bgs) 
25 
25 

24.7 

(feet, bgs) (feet, bgs) (feet, bgs) bgs) of casing) W 
25 13 10.5 15 19.88 8.0 
25 13 10.5 15 20.05 8.0 

24.67 12 9 15 22.64 7.01 

Notes: 

msl = Mean Sea Level N/A = Not Applicable 
bgs = Below Ground Surface PVC = Polyvinyl chloride 

TempWekxls 
SWMLl317 



DETECTION SUMMARY 
SURFACE SOIL - SWMU 3 17 

SWMU CONFIRMATORY SAMPLING (CTO-Oi43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil toiUSBPARegianlX/ SWMU3;~;~~~;gO70 
Background Groundwater Values PRGs Residential Soil 

SWMU31;::!;;-,” SWMU3$SByB;zi SWMU31~;~~;~~ 

0’ - 2’ O’- 1’ o’- 1’ o’- 1’ 

METALS @/kg) 

Arsenic 4.5 0.88 5.24 
Barium 32 19 848 

Cadmium 0.07 0.05 2.7 
Chromium 24 8.9 27 

Lead 17 26 270 
Mercury 0.11 0.12 0.015 

Selenium 1.6 1.3 12 390 ND 

‘,yg,& ‘L&S “J ,-$ 

~&+%&&@Exceeds AOC background concentrations b ,‘:~~~~,~~~~~~:s,~~~~! 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PRGs 
I - Ana!yte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

ND 3.8 J 
9.7 .I 18.6 J 
ND .I 
2.7 .I J 
3.8 J 8.1 J 
ND Q&J 
ND 1.3 J 

0.33 J 
14.3 J 
ND 
6.1 J 
7.9 J 
ND 
ND 

11/15/2002 
SwMU317~SOIL Pago 1 of 1 



METALS (rng/kg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
MtWU~ 

Selenium 

AGC Base 
Background Background 

4.5 0.88 
32 19 

0.07 0.05 
24 8.9 
17 26 

0.11 0.12 
1.6 1.3 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 317 

SWMIJ CONFEUA4TORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Residential Soil No. of Samples Detections Background Background Soil to Groundwater Residential Soil 

5.24 0.39 314 0.33 .I - 3.8 J 
848 5400 414 
2.7 37 2f4 
27 210 -’ 414 
270 400 414 

0.015 23 214 0.039 - 0.06 J 0 
12 390 l/4 1.3J 0 0 0 

J - Analyte detected_; Report va!ue in p+mQ+*A 1” VL. ‘II.c.LUU. 
NA - Not applicable 
NE - Not established 

AOC comparison - AOC 4 Surface Soil 
Base comparison - Combined Surface Soil 

1 l/15/2002 
sWMu317~sorL Page 1 of 1 
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TABLE 4 

DBTBC!TION SUMMARY 
SUBSURFACE SOIL - SWMU 317 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base N C DENR Soil ta[USEPARcgionIX( SWMU3;;-ISy;;$ 
Background Groundwater Values PRGs Residential Soil 

SWMU31;;;:;;;; SWMU3;-SBB-l-i 

8’ - 10’ 3'- 5' 3'- 5' 

METALS (mglkg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

6.3 11 5.24 JI 4.6 J 
113 29 848 J 9.7 J 

0.01 0.01 2.7 J ND 
36 27 27 J 4.2 J 
12 14 270 400 9 9.3 J 5.2 J 

0.04 0.09 0.015 23 ND J Q.jQJ 
1.5 1.7 12 390 ND J 0.91 J 

:w.a u.- , VFip $+a%* 
~~%@&&%s&~ Exceeds AOC background concentrations @&,~~~~(..~ g@@#,g& 

Bold - Exceeds base background concentrations 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

IBoxed-IExceeds USEPA Region IX PROS 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

10/7/02 

SWMU317,SOlL.xls 

SWMU317-TWOlA-10 
04-09-2002 

19-21’ 

ND 
12.5 J 
ND 
18.6 .I 
2.9 J 
ND 
ND 

Page 1 of 2 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 317 

SWMU CONFJRMATORY SAM?LiNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil to1usEpARegionlx/ SWMU3l’I;If;$ 
Background Groundwater Values PRGs Residenttal Soil 

SWMU317-tll;;;; 

3’ - 5’ 19’ - 21’ 

METALS @g/kg) 
Arsenic 6.3 11 5.24 0.39 ND 0.33 J 
Barium 113 29 848 5400 6.5 J 31.5 J 

Cadmium 0.01 0.01 2.7 37 ND ND 
Cbromium 36 27 27 210 1.4 J 6.8 J 

Lead 12 14 270 400 2.7 J 1.2 J 
Mercury 0.04 0.09 0.015 23 ND ND 

Selenium 1.5 1.7 12 390 ND ND 

:%:-~&&&&**& &%%Si?@@$Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
1BoxedjExceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

10/7/02 
SWMU317~SOIL.xls 
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METALS (mgikg) 
Arsenic 
Barium 

Cadmium 
, Chromium 

Lead 
Mercury 

AOC Base 
Background Background 

6.3 11 5.24 0.39 416 
113 29 848 5400 516 
0.01 0.01 2.7 37 l/6 
36 27 27 210 6t6 
12 14 270 400 616 

0.04 0.09 0.015 23 216 
1.5 1.7 12 390 216 

NC DENR USEPA Region JX No. of Positive 
Soil to Groundwater PROS Detects 

Values Residential Soil No. of Samples 

STATISTICAL SUMMARY 
SUBSURFACE SOJL - SWMU 317 

SWMU CONFIRMATORY SAMPLING @TO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 

AOC comparison - AOC 4 Subsurface Soil 
Base comparison - Clay Subsurface Soil 

Range Positive Detects Positive Detects Positive Detects Positive Detects 
of Positive Above AOC Above Base Above NC DENR USEPA Region IX 
Detections Background Background Soil to Groundwater Residential Soil 

1.2 J - 9.3 J 0 0 0 0 

11115/2002 
swMu317~soIL Page 1 of 1 



._ r 

TABLE 6 

DETECTION SUMMARY 
GROUNDWATBR - SWMU 317 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LBJEUNE, NORTH CAROLINA 

NC 2L SWMU317-TWO1 SWMU317-MW07 SWMU3 17-TWO3 
Standards (1) 04-09-2002 04-08-2002 04-09-2002 

METALS (ugiL) 
Barium 145 2000 38.3 23.3 44.6 

Chromium 5.8 
Lead 3.6 

ND 
1.1 .I 

1.5 J 
1.9 .I 

Selenium 2.8 50 ND ND 2.3 f 
Silver 0.74 18 ND 0.52 J ND 

~~~~~~~~ff xceeds background concentrations 
Bold. Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
(1) - If NC 2L Standard not available, Interim Standard was used. 

9/12/02 
SWMU317-WATBR.xls 
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TABLE 7 

Background NC 2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Concentrations Standards (1) Detects/No. of Samples Detections Background 2L Standard 

METALS (q/L) 
Barium 

Chromium 
Lead 

Selenium 
Silver 

145 
5.8 
3.6 
2.8 
0.74 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 317 

SWMU CONFIRMATORY SAMPL-LING (CTO-0143) 
MCB, CAMP LEJEUNB, NORTH CAROLINA 

2000 313 23.3 - 44.6 0 
50 213 1.5 J - 8.5 0 15 313 l.l J _ 1.9 J 

0 
50 l/3 2.3 J 0 0 
18 113 0.52 J 0 0 

J - Analyte detected. Report value is estimated. 
(1) - If NC 2L Standard not available, Interim Standard was used. 

Page 1 of 1 
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4.34 SWMCJ 318 - AS515 Oil/Water Separator 

The following sections present the SWMU description and hi 
conducted during the Phase II CSI, investigation findings, and co 

4.34.1 SWMU Description and History 

SWMU 3 18 is a concrete, multi-chambered oil/water separator ar 
the helicopter wash pad at the New River MC4S. The primary fi 
water, soap, oil, grease, and dirt from the helicopter wash pad; sep: 
then segregate the oil and grease from the rem&ing liquids. The 1 
concrete. The area surrounding the SWMU is covered with gra 
stormwater run-off from the surrounding area is located adjacent tc 
investigation plan is presented as Figure 1. 

A Phase I CSI was petiormed in September 1997. The purpose of 
if operation of the oil/water separator has impacted surface and su 
ENMU. Surface soil samples were collected at ,three soil borings ac 

:ory, the investigation activities 
elusions. 

grit chamber located adjacent to 
action of the SWMU is to collect 
ite the solids from the liq@ls; and 
ilicopter wash pad is covered with 
I. A drainage ditch that collects 
he oil/water separator- A SWMU 

te investigation was to determine 
surface soils in the vicinity of the 
;anced around the perimeter of the 

SWMU (see Figure 1). Initially, two soil samples were proposed to be collected from each boring. 
However, the shallow depth to groundwaterprecluded collection of beeper samples. In. addition, one 
surface soil sample was collected from the drainage ditch adjacent to the oil/water separator. The 
samples were submitted to Quanterm Laboratories and analyzed for VOCs, SVOCs and RCR4 metals. 
The analytical results were compared to background criteria, NC DENR soil to groundwater screening 
criteria and USEPA Region IX residential PRGs. Based on the dvaluation of the results, several 
VOCs, SVOCs, and metals exceeded the regulatory drik criteria and established 
background/secondary criteria. Therefore, additional investigation $ SWMU 3 18 was recommended 
in the form of a Phase II CSI. 

While writing the Project Plans for the Phase l.I CSI, it was determined that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Ph&e II CSI would be compared to 
the USEPA Region IX industrial PRGs instead of the residential PR&. In addition, it was deltermined 
that the COPCs identified in Phase I should be re-evaluated against1 the industrial PRGs. 

4.34.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 19 and 20, and April 2,2002 in general accordance with 
the Final Project Plans (Baker, 2002). The purpose of the inves$gation was to further ‘evaluate 
potential impacts to soil at the SWMU and determine if groundwater has been impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Figure 1 and were selected based on 
results from the Phase I CSI. 

The field investigation included the following: 

0 Surface and subsurface soil sampling at three temporary we 
l Surface soil sampling at two locations in the drainage ditch 
. Groundwater sampling at three temporary wells 

Table 1 provides a summary of the temporary well construction deta Is and static groundwater level 
measurements. A summary of the groundwater s~ampling field param ters is included in Appendix D. 
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The water table was measured in the wells at depths ranging Tom a 1 proximately 5.2 to 6.3 feet below 
K, the ground surface. Groundwater elevations in the wells ranged fro approximately I 1.8 to 11.9 feet 

above MSL. An interpretive groundwater contour map is provibed as Figure 1 and shows that 
groundwater in the vicinity of the SWMU appears to flow east/northeast. 

4.34.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChenr Laboratories and analyzed for 
VOCs, SVOCs, and RCRA metals. A summary of the laborato analytical results is included in 
Appendix G. 

For the purpose of this investigation, the analytical results for the dOPCs identified in Phase I were 
combined with the analytical results collected during Phase II. The analytical results and statistical 
summaries for positive detections Tom the two phases were compared to the following screening 
criteria and are presented in Tables 2 through 5: 

I 
. AOC baclsground criteria 
0 Base background criteria i 
0 Default and site specific NC DENR soil to groundwater trip 
0 USEPA Region IX industrial PRGs 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. I 

Fifteen VOCs were detected in the sample set. 
industrial PRGs. 

None of these VOCs exceeded the Region IX 
1,2dichlorobenzene and l,&dichlorobenzene exceeded the NC DENR soil to 

groundwater screening criteria in surface soil sample SWMU3 1 S-SSO l-00, which was collected from 
the drainage ditch adjacent to the SWMU. These two compounds were not detected in the subsurface 
soil samples. Bromoform exceeded the NC DENR soil to ground+ater criteria in the surface soil 
sample from boring SWMU3 18-TW02. 1,1,2-trichloroethane and mkthylene chloride also exceeded 
the NC DENR soil to groundwater criteria in the subsurface soil sample from this boring. In addition, 
methylene chloride was detected in subsurface soil sample SWMUJ 18-TWO l-04 at concentrations 
exceeding NC DENR soil to groundwater criteria. None of the other VOCs detected in the ;samples 
exceeded the applicable screening criteria. 

Twenty-five SVOCs (mostly PAHs) were detected in the sampIe set. Most of the SVOCs were 
detected in the surface soil samples. The following six SVOCs exceeded the NC DENR soil to 
groundwater screening criteria and/or the USEPA Region IX industrjal PRGs in surface soil sample 
SWMU 3 18-SSOl-00, which was collected from the drainage ditch adjacent to the SWMU: 
Benzo(a)anthracene, benzo(a)p yrene, benzo(b)fluoranthene, j bis(2-ethylhexyl)phthalate, 
dibenz(a,h)anthracene, indeno( 1,2,3-cd)pyrene, and naphthalene. None of the other SVOCs detected 
in the surface soil samples exceeded the applicable screening criteria. /In addition, none of the SVOCs 
detected in subsurface samples exceeded the applicable screening c ‘teria. 

‘i,, All eight RCRA metals were detected in the surf&e soil sample set. enic, cadmium, chromium, 
mercury and silver exceeded the AOC and Base background scree 
groundwater criteria and/or USEPA Region IX industrial PRGs in 

+g criteria, NC DENR soil to 
ne or more of the surface soil 

samples. 8 Barium, lead and selenium also exceeded the AOC and/ r Base background screening 
criteria in the surface soil; however, the concentrations were below th 

“1 
‘NC DENR soil to groundwater 
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criteria and USEPA Region IX industrial PRGs. Six of the metals ere detected in the subsurface soil 
samples. However, none of the metals exceeded the combination aL , f background criteria, NC DENR 
soil to groundwater criteria and/or USEPA Region IX industrial PRGs. 

Groundwater 

The analytical results and statistical summary for positive detections were compared to the following 
screening criteria and are presented in Tables 6 and 7: I 

I 
I 

l Base background criteria I 
0 North Carolina 2L standards 

Figure 3 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. 1 

Thirteen VOCs were detected in the sample set. Benzene, trichloroe 
t 

ene, and vinyl chloride iexceeded 
the North Carolina 2L standards in samples from one or more of th ; wells. None of the other VOCs 
detected in the samples exceed the North Carolina 2L standards. 1 

/ 

Six SVOCs were detected in the sample set, as follows: 2-4dimeth$phenol, 2-methyhraphthalene, 4- 
methylphenol, acenaphthalene, bis(2-ethylhexyl)phthelate, and naphthalene. 4-methylphenol and 
naphthalene exceeded the North Carolina 2L standards in sampled from one or more of the wells. 
None of the other SVOCs detected in the samples exceeded the 2L’istandards. 

Four metals were detected in the sample set, as follows: arsenic, barium, chromium, and lead. Arsenic 
exceeded the Base background criteria and North Carolina 2L stand&d. Barium, chromium and lead 
exceeded the Base background criteria; however, the concentrations +ere below theNorth Carolina 2L 
standards. It should be noted that turbidity was elevated in the ormdwater samples from the 
temporary wells and may have caused artificially high metals ” con ,entrations in the samples. The 
elevated turbidity may be attributable to clay layers that were ebcountered during drillling and 
installation of the temporary wells. ! 

Most of the SVOCs and metals detected in groundwater were also detected in the soils at the SWMU. 
However, most of the VOCs detected in groundwater were not detqted in soils at the SWMU. 

434.4 Conclusions 

Several VOCs, SVOCs and metals were detected in soil and/or boundwater at concentrations 
exceeding the applicable screening criteria. Compounds that exe ‘eded both the AOC and Base 

7 background screening criteria and NC DENR soil to groundwater syeening criteria and/or USEPA 
Region ITI industrial PRGs in soil were as follows: I 

l VOCs - 1,2dichlorobenzene, 1,4dichlorobenzene, 1,1,2-t; Ec 
Methylene chloride 

l SVOCs - benzo(a)anthracene, benzo(a)pyrene, benzo@)fluor h 
bis(2-ethylhexyl)phthalate, indeno( 1,2,3-cd)pyrene, and nap 

l Metals - arsenic, cadmium, chromium, mercury and silver f 

Compounds that exceeded both the Base background screening 
groundwater were as follows: 

4-100 

chloroethane, bromoform and 

nthene, dibenz(a,h)antbracene, 
tthalene 

criteria and 2L standards in 



I 
b VOCs - benzene, trichloroethene and vinyl chloride 1 
l SVOCs - 4-methylphenol and naphthalene 
. Metals - arsenic 

It should be noted that the elevated turbidity in the groundwater sjmples from the temporary wells 
may have caused artificially high concentrations in the samples. 1 

Based on evaluation of the analytical results, additional investigation at SWMJJ 3 18 is warranted with 
respect to VOCs, SVOCs, and metals in soil and groundwater. The fdditional investigation activities 
are presented in Section 5.0. I 1 
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SUMMARY OF PHASE II CONFIRMATORY SAMPLING 
TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CONFIRMATORY SAMPLING INVESTIGATION 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0143 

Top of PVC 
Consultant Casing Screen Depth to 
Supervising Elevation Ground Surface Boring Depth to Depth to Interval Groundwater Groundwater 

Date Well (feet, above Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite Depth (feet, (feet, below top Elevation (feet, 
Well No. Installed Installation 

SWMLJ318-TWOI 

msl) abdve msl) W (feet, bgs) (feet, bgs) (feet, bgs) W of casing) W 
3120102 BAKER 16.93 1710 16 16 4 2 6 5.15 11.8 

BAKER 18.17 18.0 16 16 4 2 6 6.25 11.9 
SWMU318-TWO3 3/l 9102 BAKER 17.80 17.8 17 17 4.9 3 7 5.92 11.9 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWekxls 
SWMu318 
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TABLE2 

VOLATILES (ug/Icg) (3) 
1,2-Dichlorobeazene 
I ,&Dichlorobenzene 

2-Butanone 
2-Hexanone 

4-Methyl-Zpentanone 
Acetone 
Benzene 

Bromoform 
Carbon disultide 

Methylene chloride 
SEMIVOLATILES (q&g) 

2-Methylnaphthalene 
Acenaphthene 
Acetophenone 
Benzaldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Butyl benzyl phthalate 
Caprolactam 

.- -------ea 
Chrysene 

Di-n-butyl phthalate 
Di-n-octyl phthalate 

Dibenz(a,h)anthracene 
Dimethyl phthalate 

Fluoranthene 
Indeno( I ,2,3-cd)pyrene 

Naphthalene 
Phenanthrene 

Pyrene 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
me 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE! 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 318 

SWMU CONFIRMATORY SAll?LIllG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base USEPA Region IX SWMU318IS01-00 NC DENR Soil to71 
Background Groundwater Values PRGs Industrial Sot1 09-14-1997 

O’-2 

SWMU3 1 S-ISO2-00 
09-14-1997 

0’ - 2’ 

1680 (2) 370000 ND ND ND 
3110(2) 8100 1.8 ND ND 

692 28000000 NA NA NA 
1380 (4) 82000000 (1) NA NA NA 

2280 2900000 NA NA NA 
2810 6200000 NA NA NA 

5.6 1500 ND ND ND 
2.22 (2) 310000 NA NA NA 

4940 720000 NA NA NA 
.22 21000 NA NA NA 

3920 (4) 
8160 

NE 
NE 

1040 (2) 
276 (2) 

3500 (4) 
6720000 

35000 (4) 
20200 (2) 

27800 
NE ~. .~. ~-_-- 
NE 

39800 
24800 

10000000 
510 (2) 

NE 
276000 

9880 (2) 
1600 (2) 

59600 
286000 

41000000 (1) 
38000000 

1600 
““““V” ” *Q#-WlMO* 

2900 
290 

2900 
NE 

29000 
180000 

100000000 
.. E?omo- 

120000 
290000 

88000000 
10000000 

290 
100000000 
30000000 

2900 
190000 

NE 
54000000 

ND 
ND 
NA 
. . 1 NA 
56 J 

110 J 
110 J 
99 J 

ND 
230 .I 
ND 

m&JA ._- .-~_ _ 
ND 
69 J 

ND 
ND 
45 J 

ND 
69 f 
91 5 

ND 
ND 
71 3 

ND 
ND 
NA 
NA 
ND 
ND 
ND 
ND 
ND 

1400 J 
ND 

--NA--. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
NA 
NA 
ND 
ND 
ND 
ND 
ND 
180 J 22oooJ 
ND 2000 J 

.~.~ __._ _.. ---~-.-Nk------~~-.~-~-- NAY--------~- _ 
ND ND 
ND 6700 J 
ND 2400 J 
ND ND 
ND 2300s 
ND ND 
ND 7700 J 
ND 4700 .I 
ND 17oooJ 
ND ND 
ND 7800 J 

SWMU318IS03-00 
09-14-1997 

U-2’ 

SWMLJ318-SSOl-00 
09-17-1997 

0’ - 2 

$gQQ 
4300 

NA 
NA 
NA 
NA 
ND 
NA 
NA 
NA 

2600 J 
ND 
NA 
NA 

&@QJ 
5oooJ 
59ooJ 
5000 .I 
6900 J 

10/7/02 
SWMI 1718 SOIl,.x\a Paee 1 of 6 



DETECTION SUMMARY 
SURFACE SOIL. SWMU 318 

SWMU CONFIPaATORY SAMPLING (CTO-0143) 
MCB, CAMP LBJBUNB, NORTH CAROLINA 

Base NC DENR Soil to-1 
Background Groundwater Values 

SWM~3ll;s~lb; 

0’ - 2’ 

METALS (mg/kg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 
Silver 

1.7 1.3 5.24 
33 23 848 

0.04 0.04 2,7 
19 12 27 
23 26 270 

0.1 0.13 0.015 
1,2 2.9 12 

0.23 0.79 0.22 

2.7 
100000 

810 
450 
750 
610 Q&g 

10000 0.81 
10000 ND 

Exceeds AOC! backgwnd concentrations 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed - Exceeds USEPA Region IX PROS 

(1) - Re&GiiijPz Ind%$i~o~---~ 
(2) c Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 

calculated using a 2L or interim 2L standard and TOC of 3029 mgikg. 

(3) - Phase I (1997) volatiles were only analyzed for SW8020 (BTEX). 

(4) - Site-specific criteria calculated with interim 2L and TOC of 3029mg/kg. 

.I - Analyte detected. Report value is estimated. 

NA . Not analyzed. Not on the Phase I Target Compound List 

ND - Analyte not detected. 
NE - Not established 

SWMU318-ISO2-00 
09-14-1997 

0’ - 2’ 

0.85 
ND 

SWMU3 1%ISO3-00 
09-14-1997 

0’ - 2’ 

ND 
ND 

18.2 
21.9 

0.052 
ND 
ND 

\ 
1 

,! ,_.‘_ 

SWMU318-SSOl-00 
09-17-1997 

0’ - 2’ 

.., 1017102 
SWMU318 SOIL.xls Page2ofB __ 
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TABLE2 

VOLATILES @g/kg) (3) 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 

2-Butanone 
2-Hexanone 

4-Methyl-Zpentanone 
Acetone 
Benzene 

Bromoform 
Carbon disultide 

Methylene chloride 
SEMIVOLATILES (@kg) 

2-Methyinaphthalene 
Acenaphthene 
Acetophenone 
Benzaldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Bento(b)fluoranthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Butyl benzyl phthalate 
Caprolactam 

~ m----------earbazrsIe- 
Chrysene 

Di-n-butyl phthalate 
Di-n-octyl phthalate 

Dibenz(a,h)anthracene 
Dimethyi phthalate 

Fluoranthene 
Indeno( 1,2,3-cd)pyrene 

Naphthalene 
Phenanthrene 

Pyrene 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE- 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

DE’IECI’ION SUMMARY 
SURFACE SOIL - SWMU 3 18 

SWMU CGNPIRMA’IDRY SAMPLING (CTO-0143) 
MCB, CAMP LEJEIJNB, NORTH CAROLINA 

Base NC DENR Soil to-1 SWMU3;~~~)2)2~~ 
Background Groundwater Values 

SWMU3~~;lS~O~ 

O’- 1’ O’- 1’ 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

--~-~~ --FE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

1680 (2) 370000 
3110 (2) 8100 

692 28000000 
1380 (4) x2000000 (1) 

2280 2900000 
2810 6200000 

5.6 1500 
2.22 (2) 310000 

4940 720000 
22 21000 

3920 (4) 41000000 (1) 
8160 38000000 

NE 1600 
NE 88000000 

1040 (2) 2900 
276 (2) 290 

3500 (4) 2900 
6720000 NE 

35000 (4) 29000 
20200 (2) 180000 

27800 100000000 
NE 100000000 
NE 120000 

39800 290000 
24800 88000000 

10000000 10000000 
510 (2) 290 

NE 1OOOOOOOO 
276000 30000000 

9880 (2) 2900 
1600 (2) 190000 

59600 NE 
286000 54000000 

ND 
ND 
11 J 

ND 
ND 
32 
25 

ND 
ND 

45 

ND 
ND 
ND 
MS3 l.l.8 
52 J 
82 J 

140 J 
86 f 

130 Y 
300 Y 
86 Y 

LIYL-__-m 
ND 
99 J 

ND 
170 J 
ND 
ND 
120 J 
160 J 
ND 
ND 
90 J 

ND 
ND 
16 J 

ND 
ND 
40 J 

ND 
ND 

3 J 
2J 

120 J 
34 J 

120 J 
ND 
220 J 
190 J 
260 J 
120 J 
300 Y 

1100 J 
65 f 

-LOO- J- 
44J 

290 J 
ND 
55 J 
68 J 
48 J 

440 J 
240 J 
430 J 
I10 J 
370 J 

SWMU318TWOl-00 
03-20-2002 

o’- 1’ 

ND 
ND 
20 
3 J 
1 J 

78 
2 .I 

ND 
ND 
11 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
380 Y 
ND 

-- -ND-- 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

SWMU318-TW02-00 
03-20-2002 

o’- 1’ 

ND 
ND 

9J 
ND 
ND 
37 

ND 
u 

ND 
18 

ND 
ND 
ND 
33J ’ 

ND 
ND 
29 J 

ND 
ND 
380 J 
ND 

------m.-----IqJ-- ---- ~..______- 

ND 
ND 
ND 
ND 
ND 
ND 
22 J 
47 J 

ND 
ND 
ND 

10/1/02 
SWMU318. SOlLxls Page 3 of 6 
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DETECTION SUMMARY 
SURFACE SOIL - SWMU 318 

SWMU CONFIRMATORY SAM?LiNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DBNR Soil toln[ SWMU3l8:S;;;;;; SWMU3l8;;~;;i; 
Background Groundwater Values PRGs Industrial Soil 

SWMU31;‘7v-w~;; SWMUJI;;;F~;~; 

o’- 1’ O’- 1’ O’- 1’ O’- 1’ 

I G. -0, 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 

Mercury Selenium 

Silver 

1.7 1.3 5.24 2.7 ND 
33 23 848 100000 13.4 

0.04 0.04 2.7 810 J 
;“Fx* Wh.., ;, < “-> ) ‘“;*p*y+y$y& 
~~~~~~~~~~~~,.~~~~~~. i%-:*, s 3. ;-“w &s&&g% %lf@ yc *) 

J 
19 12 

27 450 6.7 
23 26 270 750 11.2 J 

0.1 0.13 0.015 610 1.2 2.9 12 0.0233 
10000 0.56 J ND 

0.23 0.79 0.22 10000 ND ND ND ND 

Exceeds AOC background concentrations 

Bold - Exceeds base background concentrations 

I 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed - Exceeds USEPA Region IX PRGs 
._---- .~ .~~---~- ~~ -~- -- - 

._~_~ _~ .~~~ ~.~--~_.~~-.~----~~ ~~I~-- ~---- , 
-~ -~~~--~--~----^~i~Region III PRG Industrial Soil 

(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific ciitierja were 

eulculated using a ZL or interim 2L standard and TOC of 3029 mglkg. 

(3) - Phase I(1997) volatiles were only analyzed for SW8020 (BTEX). 

(4) - Site-specific criteria calculated with interim 2L and TGC of 3029mgnCg 

J - Analyte detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Tacget Compound List 

ND - Analyte not detected. 

NE - Not established 

1 O/7102 
SWM1J318 SOlL.xls Page4of6 



VOLA’TILES (@kg) (3) 
1,2-Dichlorobenzene 
1,4-Dichiorobenzene 

2-Butanone 
2-Hexanone 

4-Methyl-2-pentanone 
Acetone 
Benzene 

Carbon disulfide 
Methylene chloride 

SEMIVOLATILES (q/kg) 
2-Methylnaphthaiene 

Acenaphthene 
Acetophenone 
Benzaldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(ghi)peryiene 

Benzo(k)fluoranthene 
bis(2-Ethylhexyl) phthalate 

Butyl benzyl phthalate 
Caproiactam 

Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 

Dibent(a,h)anthracene 
Dimethyl phthalate 

Piuoranthene 
Indeno( I ,2,3-cd)pyrene 

Naphthalene 
Phenanthrene 

Pyrene 

:.’ 10/7/02 
SWMU3 18...SOIL,xls 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE- 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

DE’I-EXITION SUMMARY 
SURFACE SOIL - SWMU 318 

SWMU CONPIRMATORY SAMPLING (C-IO-0143) 
MCB, CAMP LBJBUNE, NORTH CAROLINA 

Base NC,DENR Soil toy1 SWMU31~;TW~%t--~ 
Background Groundwater Values PROS Industrial Soil 

0’. 1’ 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NB 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

__.~~ g- 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

1680(2) 370000 ND 
3110(2) 8100 ND 

692 28000000 8J 
1380(4) 82000000( 1) ND 

2280 2900000 ND 
2810 6200000 38 J 

5.6 1500 ND 
2.22(2) 310000 ND 

4940 720000 ND 
22 21000 1 J 

3920(4) 
8160 

NE 
NE 

1040(2) 
276 (2) 

3500(4) 
6720000 

35000(4) 
20200(2) 

27800 
NE ___~_ -.- 
NE 

39800 
24800 

10000000 
510(2) 

NE 
276000 

9880(2) 
1600(2) 

59600 
286000 

41000000 (1) 
38000000 

1600 
88000000 

2900 
290 

2900 
NE 

29000 
180000 

loooooooo 
JwxaEL -.~~.~.~- 

120000 
290000 

88000000 
10000000 

290 
100000000 
30000000 

2900 
190000 

NE 
54000000 

Page 5 of G 



TAB&2 

DETBCTION SUMMARY 
SURFACE SOIL - SWMU 3 18 

SWMU CONFB&%TORY SAMPLiNG (CTO-0143) 
MCB, CAMP LBJEUNE, NORTH CAROLINA 

Base NC DBNR Soil to[USEPARrgionlXl 
Background Groundwater Values PROS Industrial Soil 

SWMU3&T;%3;; 

0’. 1’ 

METALS (mgkg) 
Arsenic 1.7 1.3 5.24 2.7 0.67 f 
Barium 33 23 848 100000 24.6 

Cadmium 0.04 0.04 2.7 
Chromium 19 12 27 

Lead 23 26 270 750 16.7 .l 
Mercury 0.1 0.13 0.015 610 0.027J 

Selenium I,2 2.9 12 10000 0.58 
Silver 0.23 0.79 0.22 10000 ND 

I 

Underlined * Exceeds NC DENR soil to groundwater comparison criteria 

Boxed * Exceeds USEPA Region IX PROS ..~_--.--- _-_--. - 
____.~~~ ~~~~~_~___~___ --~ --~----~ - -~ 

-----(T)rR?S@iiIil PRG Iodus&i%ii---- -~-- 

(2) - Detected concentrations exceed NC DENR generic 
soil-to-water criteria. Therefore, site-specific critieria were 

calculated using a 2L or interim 2L standard and TOC! of 3029 mgikg. 

(3) - Phase I (1997) volatiles were only analyzed for SW8020 (BTEX). 

(4) - Site-specific criteria calculated with interim 2L and ToC of 3029mg/kg 

J - Analyie detected. Report value is estimated. 

NA - Not analyzed. Not on the Phase I Target Compound List 

ND - Analyte not detected. 

NE - Not established 



VOLATILES (q/kg) 
1,2-Dichlorobenzene 
1,CDichlorobenzene 

2-Butanone 
2-Hexanone 

4-Methyl-2-penttnone 
Acetone 
Benzene 

Bromoform 
Carbon disulfide 

Methylene chloride 
SEMIVOLATILES (@kg) 

2-Methylnaphthalene 
Acenaphthene 
Acetophenone 
Benzaldehyde 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fhnora.nthene 
Benzo(ghi)perylene 

Benzo(k)Ruoranthene 
bis(2-Emylhexyl) phthalate 

Butyl benzyl phtbalate 
Caprolactam 

Carbazole 
Cbrysene 

Di-n-butyl phthalate 

AOC Base 
Background Background 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

~-m-NE.-- 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

Di-n-octyl phthalate NE .- ~~-~- 
Dibenz(a,h)antbmcene NE 

Dimetbyl phthalate NE 
Fluoranthene NE 

Indeno( 1,2,Zcd)pyrene NE 
Naphthalene NE 

Phenantbrene NE 
Pyrene NE 

NC DENR 
Soil to Groundwater 

ValUeS 

1680 (2) 
3110 (2) 

692 
1380 (3) 

2280 
2810 
5.6 

2.2 (2) 
4949 
22 

3920 (3) 
8160 
NE 
NE 

1040 (2) 
276 (2) 

3500 (2) 
6720000 
35060 (3) 
20200 (2) 

27806 
NE 
NE 

39800 
24800 

~_~ ~Qoo@$.(- 

510 (2) 
NE 

276000 
9880 (2) 
1600 (2) 
59600 

286ooo 

.*u i 
TABLE 3 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 318 

SWMU CONFIRMATORY SAMPLING (C-TO-0143) 
MCB, CAMP LBJBUNB, NORTH CAROLINA 

USEPA Region lX 
PRGs 

Industrial Soil 

37oOoO 
8100 

28OOOOOO 
82OOOOOtl(l) 

62OOOOO 
1500 

31OcK)O 
720000 
21000 

41OOccOo (1) 
38000000 

1600 
88000000 

2904l 
290 
2900 
NB 

29000 
180090 

lOKK0000 
iMH)(Mooo 

120090 
290000 

88000000 
-~~-~10000000~-~- 

296 
I- 
3oOOOooO 

2900 
190000 

NE 
54OOOoOO 

No. of Positive 
Detects 

No. of Samples 

l/9 
2i9 
5/5 
II5 
115 
515 
219 
115 
118 
515 

219 
t/9 
115 
l/5 
4/9 
419 
519 
419 
319 
919 
319 
l/5 
l/9 
4f9 
l/9 

----319 
319 
119 
519 
519 
2l9 
119 
419 

Range 
of Positive 
Detections 

9200 
1.8-4300 
81-20 

3J 
1J 

32-78 
2J 
13 
35 

15-18 

12OJ-2600J 
34J 
1205 
33 J 

56J-4100J 
82J-5000J 
29J-5900J 
86J-5000J 
13OJ.6900J 

18OJ-22OOOJ 
655.2OCOJ 

100 3 
44J 

69J-67OOJ 
2400 J 

-3TJ37oi- 
45J-23oOJ 

48 J 
22J-7700J 
47J-4700J 

43OJ-170005 
1lOJ 

?lJ-7800J 

Positive Detects 
Above AOC 
Background 

Positive Detects Positive Detects Positive Detects 
Above Base Above NC DENR USEPA Region IX 
Background Soil to Groundwater Industrial Soil 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA N.4 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA ._~~ -~ _~~__._ 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

0 0 
0 0 
0 0 

Page 1 of 2 



METALS (m&g) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercuty 

Selenium 
Silver 

AOC Base 
Background Background 

NC DENR USEPA Region IX No. of Positive Range 
Soil to Groundwater PRGs Detects of Positive 

Values Industrial Soil No. of Samples Detections 

1.7 1.3 5.24 2.7 7i9 
33 23 848 1OOOOo 819 

0.04 0.04 2.1 810 819 
19 12 27 450 919 
23 26 270 750 919 
0.1 0.13 0.015 610 919 
1.2 2.9 12 mooo 619 

0.23 0.79 0.22 loo00 119 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 318 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LBJBUNE, NORTH CAROLINA 

0.67 J - 14.3 
13.4 - 3% 

0.14 J - 57.2 
6.7 - 91.1 

11.25-110 
0.023 J - 0.14 

0.56 J-1,3 
7.2 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater Industrial Soil 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NB - Not established 
(1) - Region III PRG Industrial Soil 

Therefore site-specific critlerla were calculated using a 2L 0r interim 2L standmd and TOC of 3029 mg/kg. 
(3) - Site-specific criteria calculated with interim 2L and TOC of3029mg/kg. 

AOC comparison - AOC 2 Surface Soil 
Base comparison - Loam-Silt Surface Soil 

lOi 
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TABLE4 

DmCTION SUMMARY 
SUBSURFACE! SOfL-SWMU318 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJBUNB, NORTH CAROLINA 

~~~~~~~ 
~~~~~~~~~ 

Base 
B k ac ground 

NC DENR Soil to-1 SWMU31:3TVOl;: 
Groundwater Values PRGs Industnal SolI 

SWMU31~~WOW02~ 

T-9’ 7’-9 

VOLATILES (ug/lcg) 
1,1,2-Trichloroethane 

2-Butanone 
ZHexanone 

Acetone 
Bromodichloromethane 

Carbon disulfide 
Cyclohexane 

Isopropylbenzene 
Methylcyclohexane 
Methylene chloride 

SEMIVOLATILES (q/kg) 
bis(2-Ethylhexyl) phthalate 

Di-n-octyl phtbalate 
Dibenzofuran 

Fluorene 
METALS (mg/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

NE NE 5.16 (2) 1900 ND 
NE NE 692 28000000 85 
NE NE 1380 (3) 82000000 (1) ND 
NE NE 2810 6200000 28 
NE NE 3.1 2400 ND 
NE NE 4940 720000 ND 
NE NE NE 140000 ND 
NE NE NE 520000 ND 
NE NE NE 8800000 ND 
NE NE 24.2 (2) 21000 P 

NE NE 6670 
NE NE 10000000 
NE NE 13900 (3) 
NE NE 44300 

14 II 5.24 
41 29 848 

0.01 0.01 2.1 
38 27 27 
1.5 14 270 

0.07 0.09 0.015 

180000 
10000000 
5100000 

9J 
300 
57 
25 

ND 
12 
15 
10 
22 

ND 
5J 

ND 
24 .I 

ND 
35 

ND 
ND 
ND 

1 J 

380 f 370 J 660 .I 
ND ND 25 J 
ND 130 s ND 
ND 59 J ND 

SWMU318-TW03-04 
03-19-2002 

7’-9 

2.7 2 2.4 1 4.8 .r 
iOOiiOO 22 19.7 30 

810 J ND ND 
450 23.3 24.1 4.1 
750 11.7 J 11.6 J 1 J 
610 9.027s &Q&J ND 

IJf?derlined -~~~~~~Rsoi~to-groundwater-compar-~--~- 

--I Boxed Exceeds USEPA Region IX PROS 
(I) - Region 111 PRO Industrial Soil 
(2) - Detected cc~ocentrations exceed NC DENR generic 

soil-to-water criteria Therefore, site-specific critieria were 
calculated using B 2t or interim 2t standard and TOC of 3029 mg/kg. 

(3) - Site-specific criteria calculated with interim 2L and TOC of 3029mg/kg. 
J - Annlyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

1017102 
SWMU318-SOIL.xls 
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VOLATILES (ug/kg) 
1 ,I ,2-Trichloroethane 

2-Butanone 
2-Hexanone 

Acetone 
Bromodichloromethane 

Carbon disulfide 
Cyclohexane 

Isopropylbenzene 
Methylcyclohexane 
Methylene chloride 

SEMIVOLATILES @g/kg) 
bis(2-Ethylhexyl) phthalate 

Di-n-octyl phthalate 
Dibenzofuran 

Fluorene 
METALS (m&g) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

AOC Base 
Background Background 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 318 

SWMU CONFBRMITORY SAMPLING (CTO-Oi43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range 
Soil to Groundwater PROS Detects of Positive 

Values Industrial Soil No. of Samples Detections 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater Industrial Soil 

NE NE 5.16 (2) 
NE NE 692 
NE NE 1380 (3) 
NE NE 2810 
NE NE 3.1 
NE NE 4940 
NE NE NE 
NE NE NE 
NE NE NE 
NE NE? 24.2 (2) 

82000000 (1) 

2400 
720000 
140000 
520000 

l/3 93 NA NA 
3f3 5J-9J NA NA 
113 300 NA NA 
313 245-57 NA NA 
l/3 25 NA NA 
113 35 NA NA 
l/3 12 NA NA 
II3 15 NA NA 
l/3 10 NA NA 
313 1 J-33 NA NA 

NE NE 6670 180000 313 37OJ-6603 NA NA 
NE NE 10000000 10000000 113 25 J NA NA 
NE NE 13900 (3) 5100000 l/3 1305 NA NA 
NE NE 44300 33000000 113 59 .I NA NA 

i4 11 5.24 2.7 313 
47 29 848 100000 313 

0.01 0.01 2.1 810 l/3 
38 27 27 450 313 
15 14 270 750 313 

0.07 0.09 0.015 610 2t3 

2 - 4.8 J 
19.7 - 30 
0.066 J 

4.1 - 24.1 
IJ-11.7J 

0.024 J - 0.027 J 0 

j.‘,“_ 

TABLE 5 

- Analyte detected. Report value is estimated. 
NA++)tapp**c~k ____._- _- -~ --~-- ~~--~ - ~- ~ --~~-~-- -~ --. 

NE - Not established 
(1) - Region III PRO Industrial Soil 
(2) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 3029 mgikg. 
(3) = Site-specific criteria calculated with interim 2L and TOC of 3029mg/kg. 

AOC comparison - AOC 2 Subsurface Soil 
Base comparison - Clay Subsurface Soil 

: 1017/02 
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TAB;&5 
.__ , ’ 

VOLATILES (q/L) 
1 , l-Dichloroethane 
l,l-Dichtoroethene 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 

Benzene 
cis-1,2-Dichloroethene 

Cyclohexane 
Ethylbenzene 

Isopropylbenzene 
Toluene 

Ttichloroethene 
Vinyl chloride 
Xylene (Total) 

SEMIVOLATILES (q/L) 
2,4-Dimethylphenol 

2-Methylnaphthalene 
4Metlnyiphenoi 

Acenaphthene 
bis(2-Ethylhexyl)phthalate 

Naphthalene 
METALS (ug&) 

Arsenic 
Barium 

Chromium 
- reaB------ 

NE 700 
NE 7 
NE 70 
NE 62 
NE 1 
NE 70 
NE 35ooO(2) 
NE 29 
NE 70 
NE 1000 
NE 2.8 
NE 0.015 
NE 530 

NE 140 ND 2 J ND 
NE 28 5 J !2 2 
NE 3.5 ND ND 4 
NE 80 ND 2 J 0.7 
NE 3 ND ND 2 
NE 21 40 97 I 

12 
145 
5.8 

-3;6- 

NC 2L 
Standards (1) 

DETECTION SUMMARY 
GROUNDWATBR - SWMU 318 

SWMJ CONP!RIIATORY SAMPLING (CTG-Oi43j 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SWMU318-TWO1 SWMU318-TWO2 SWMU318-TWO3 
04-02-2002 04-02-2002 04-02-2002 

1 J ND 2 
0.5 J ND 0.7 

1 J ND ND 
3 Y ND ND 
2 J 4 J 2 

22 13 0.8 
1 J ND 3 
1J 4 J ND 

ND 1 J ND 
1 J 2 J ND 

15 8 ND 
2 J 0.9 J ND 

ND 3 J ND 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detect&. 
NE - Not estimated 
(1) - If NC 2L Standard not available, Interim Standard was used. 
(2) - Region IX Preliminary Remediation Goal (PRG) 

9112lO2 
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VOLATILES @g/L) 
l,l-Dichloroethane 
l,l-Dichloroethene 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 

Benzene 
cis-1,2-Dichloroethene 

Cyclohexane 
Ethylbenzene 

Isopropylbenzene 
Toluene 

Trichloroethene 
Vinyl chloride 
Xylene (Total) 

SEMIVOLATILES @g/L) 
2,4Dimethyiphenol 

2-Methylnaphthalene 
4-Methylphenol 

Acenaphthene 
bis(2Bthylhexyl)phthalate 

Naphthalene 
METALS. (ug/L) 

Arsenic 
Barium- 

Chromium 
Lead 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 318 

SWMU CGNFIRMATGRY SAMPLING (CTQ-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Background 
Concentrations 

NC 2L No. of Positive Range of Positive 
Standards (1) Detects/No, of Samples Detections 

Positive Detects above Positive Detects above 
Background 2L Standard 

NE 700 213 1 J-2J NA 
NE 7 213 0.5 J - 0.7 f NA 
NE 70 l/3 1J NA 
NE 62 113 33 NA 
NE 1 313 2J-4J NA 
NE 70 313 0.8 J - 22 NA 
NE 35000 (2) 213 15-35 NA 
NE 29 213 15-45 NA 
NE 70 l/3 1J NA 
NE 1000 2/3 1 J-2J NA 
NE 2.8 2t3 7-15J NA 
NE 0.015 2t3 0.9 f - 2 J NA 
NE 530 l/3 35 NA 

NE 140 l/3 25 
NE 28 3t3 21-12 
NE 3.5 113 45 
NE 80 213 0.7 J - 2 J 
NE 3 l/3 25 
NE 21 313 75-97 

NA 0 
NA 
NA 
NA 0 
NA 
NA 

12 10 313 3.5 J - 13,2 J 
---.,&p- -~2000-.--~-----~-~73---- -- 98 2 J _ 260T 

5.8 50 313 12.9J-41.9J 
3.6. 15 3/3 5.1 J- 10.2 J 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - If NC 2L Standard not available, Interim Standard was used. 
(2) - Region IX Preliminary Remediation Goal (PRO) 

9&2 ., 
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- TEMPORARY WELL FIGURE 1 
- SOIL BORING PHASE II SURFACE SOIL PHASE II CONFIRMATORY 

; 
- PHASE I SURFACE SOIL SAMPLING INVESTIGATION 
- PHASE I SOIL BORING 

+ - GROUNDWATER FLOW DIRECTION 
11 .a- - GROUNDWATER CONTOUR 

-. i..- - 
IURCE: 

INDICATES DRAWING DITCH AND FLOW DIRECTION 
MCB CAMP LEJEUNE MARCH 2000 

SWMU 318 
CTO-143 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 

: ’ -. , ;: 



SAMPLE ID 
SAMPLE DATE 

SWtA”“l;-~‘o~,~~ 
4/ 

DEPTH 
METALS (mdkd 

0’ - 2’ 

AJnwk 14.3 I 

I 
EQZ 
tSUW-MCL-XkSlUux(~ 

- 
“ds zz k-m%% glwnd& 

E& Z~rn IX PRsa 
9 125 

mwNImp*bcauwmr*rnot II 
mlfnpd, bmmna m applww. linoh- 25 ft. ptr 

l-k GLNP 
6 - TEMPORARY WELL 

FIGURE 2 

0 - SOIL BORING PHASE II SURFACE SOIL 
PHASE II CONFIRMATORY INVESTIGATIOI 

; 
- PHASE I SURFACE SOIL 

CONSTITUENTS EXCEEDING SCREENING 
- PHASE I SOIL BORING 

CRITERIA IN SOIL 
- INDICATES DRAWING DITCH AND SWMU 318 

FLOW DIRECTION CTO- 1 A3 

iOURCE: MCB CAMP LEJEUNE MARCH 2DOD I 
-.- . .- 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 



SAMPLE ID swMU318-Two2 
SAMPLE DATE 04-02-2002 
VOLATILES 
N.llmn~ - 

km/L) -m----‘-‘- ~-- 
. I 

Trlchlorowu 
“WI chlwld# 
SEYIVOLATILES (; 

H 

0 / A SWMU3 
SWMU31B-IS02 

‘1 B-SSOl 

0 - SOIL BORING PHASE II SURFACE SOIL 

t 

- PHASE I SURFACE SOIL 
- PHASE I SOIL BORING 

-b - GRDUNDWATER FLOW DIRECTION 
- 11 .B- - GROUNDWATER CONTOUR 

OURCE: MCB CAMP LEJEUNE MARCH 2000 lIDoh- 26 ft. 
4 

u 
LbwNQ 

- TEMPORARY WELL 
FIGURE 3 

PHASE II CONFIRMATORY INVESTIGATIO 
CONSTITUENTS EXCEEDING SCREENING 

CRITERIA IN GROUNDWATER 
SWMU 318 
CTO- 143 

- - INDICATES DRAWING DITCH AND MARINE CORPS BASE, CAMP LEJEUNE 
FLOW DIRECTION NORTH CAROLINA 



4.35 SWMU 319 - Camp GeiPer Wastewater Treatment PI. 

The following sections present the SWMU description and hi: 
conducted during the Phase II CSI, investigation findings, and car 

4.35.1 SWMU Description and History 

SWMU 3 19 was identified in the RFA Report (EnSafe, 1996) as at 
Wastewater Treatment Plant. During the site visit conducted by Ba 
identified at the site was installed within the last year. In addition, 
the previous AST was presented in the RFA Report. No evidence 
was identified in the vicinity of the existing AST. A SWMU i 
Figure 1. 

A Phase I CSI was conducted in September 199’7. The purpose oftl 
operation of the AST(s) and Wastewater Treatment Plant has impac 

jr-y, the investigation activities 
lusions. 

4ST located at the Camp Geiger 
:r in October 1996, the only AST 
o figure showing the location of 
If petroleum staining or releases 
restigation plan is presented as 

investigation was to determine if 
pzl surface and subsurface soils in 

the vicinity of the SWMU. Surface and subsurface soil samples 
advanced in and around the 
to Quanterra Laboratories and 
were compared to background criteria, NC DENR soil to 
Region IX residential PRGs. Based on evaluation of the 
the regulatory driven criteria and established 
investigation at SWMU 3 19 was 

collected from six soil borings 
The samples were submitted 
metals. The analytical results 

criteria, and USEPA 
mercury exceeded 

Therefore, additional 

While writing the Project Plans for the Phase II CSI, it was determined that the SWMU was located in 
an industrial setting. Therefore, the soil data collected during the Phase II CSI would be compared to 
the USEPA Region IX industrial PRGs instead of the residential PRGs- In addition, it was determined 
that the COPCs identified in Phase I should be re-evaluated against 1 he industrial PRGs. 

435.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 21,2002 in general accordance with the Final Project 
Plans (Baker, 2002). The wastewater treatment plant has since b, en demolished and site soils L 
regraded as part of the State Route 24 project. However, surface and subsurface soil samples were 
collected from one boring that was drilled in the proximity of the former SWMU to confirm whether 
or not contamination is still present. The sample locations are shown on Figure 1. Detailed 
procedures used to collect and analyze the samples are described in Section 3.0. 

4.35.3 Investigation Findings 

The soil and groundwater samples were submitied to CompuChem 
SVOCs and RCRA metals. A summary of the laboratory analytical re 

For the purpose of this investigation, the analytical results for the CC 
combined with the analytical results collected during Phase II. The 2 
summaries for positive detections from the two phases are presented 
compared to the following screening criteria: 

. AOC background criteria 

4-102 

L&oratories and analyzed for 
cults is included in Appendix E. 

PCs identified in Phase I were 
nalytical results and statistical 
nr Tables 1 though 4 and were 



l Base background criteria 
. DefauIt and site-specific NC DENR soil to groundwater cr/teria 
. USEPA Region IX industrial PRGs / 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary concentrations. I 

Thirteen SVOCs (mostly PAHs) were detected in the sample set. The majority of SVOCs were 
detected in the surface and subsurface soil samples from boring S 
sample SWMU3 19-SBO1-00. Benzo(a)pyrene exceededtheNC DE 
criteria and USEPA Region Ix industrial PRGs in the surface and su F 

3 19-IS01 and surface soil 
soil to groundwater screening 

surface soil samples from boring 
SWMU3 194SOl. ? 

screening criteria. 
None of the other SVOCs detected in the samples exceeded the applicable 

I 

Four metals were detected in the surface soil sample set, as follows: barium, chromium, lead and 
mercury. Mercury exceeded the AOC and Base background criteria and the NC DENR soil to 
groundwater screening criteria in surface soil sample SWMU3 19-ISOb-00. 
AOC background and the NC DENR criteria in two other samples, b’ 

Mercury also exceeded the 
t the concentrations were below 

the Base background criteria and USEPA Region IX industrial PR cj . 
I 

Seven metals were detected in the subsurface soil sample set, as follows: arsenic, barium, cadmium, 
chromium, lead, mercury and silver. Cadmium and lead exceeded thejbackground screening criteria in 
a few samples; however, the concentrations were below the NC DEN$ soil to groundwater criteria and 
USEPA Region IX industrial PRGs. Mercury and silver exceeded the AOC and Base background 
criteria and the NC DENR soil to groundwater criteria in subsurface sample SWMU3 19-SBO 1-O 1. 

I 
4.35.4 Conclusions I 

I 

A few SVOCs and metals were detected in soil at concentrations exdeeded the applicable screening 
criteria. Compounds that exceeded both the AOC and Base backgro ’ d criteria and NC DENR soil to 
groundwater screening criteria and/or Region IX industrial PRGs in soil were as follows: “p 

! 
0 SVOCs - benzo(a)pyrene 1 
a Metals - mercury and silver 

Based on evaluation of the results, COPCs were detected slightly abode screening criteria. The area of 
the SWMU has been disturbed during demolition and highway cptruction activities. Sample 
distribution throughout the footprint of the former wastewater treatment plant does not indicate 
evidence of gross contamination We recommend no further action at L b -s SWMU based on the lack of 
evidence of any substantial impact to the soils and/or the SWMU. 1 

, 
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TABLE 1 

* 
,. zp 

SEMIVOLATILES @g/kg) 
Benzo(a)antbracene 

Benzo(a)pyrene 
Benxo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2Ethylhexyl) phthalate 
Chrysene 

Dibenz(a,h)anthracene 
Pluoranthene 

Fluorene 
Indeno(l,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

METALS (mg/kg) 
Barium 

Chromium 
Lead 

Mercury 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 319 

SWMU CONFIRMATORY SAMPLING (CTG-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base 
Background Groundwater Values 

SWMU319-IS01-00 
09-09- 1997 

0’ - 2’ 

SWMU319-IS02-00 SWMU3 19-ISO3-00 SWMU319-IS04-00 
09-09-1997 09-09-1997 09-09-l 997 

v-2 v-2 0’ - 2 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

20 
12 

115 
0.05 

NE 1420 (1) 
NE 378 (1) 
NE 4800 (2) 
NE G720000 
NE 48000 (2) 
NE 6670 
NE 39800 
NE 168 
NE 276000 
NE 44300 
NE 3260 
NE 59600 
NE 286000 

17 848 
15 27 
2i 270 

0,l 0.015 

2900 360 
290 g&l 

2900 740 
NE 510 

29000 250 J 
180000 110 J 
290000 450 

290 110 J 
30000000 520 
33000000 ND 

2900 420 
NE 190 J 

54000000 400 

100000 ND 
450 5.7 
750 16.7 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

ND 
7.7 

13.3 
ND 

g 
? %%#&& Exceeds AOC background concentrations ., ,, , &%a*;% &‘: 

Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PROS 

(1) - Detected concentrations exceed NC DENR generic 
soil-to-water criteria. Therefore, site-specific critieria were 

calculated using a 2L or interim 2L standard and TOC of 4150 mg/kg. 

(2) - Site-specific criteria caicuiated with interim 2L and TOC of 415Omg/kg. 
f - Analyte detected. Report value is estimated. 

ND - Analyte not detected 
NE - Not established 

9/l l/O2 
swMu319~soIL.xls 

ND 
6.1 

ND 
5.2 
7.1 
ND 
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TABLE 1 

DETBCTION SUMMARY 
SURFACE SOIL - SWMU 319 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SEMIVOLATILES (ug/kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fIuoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Dibenz(a,h)anthracene 
Pluoranthene 

Pluorene 
Indeno( 1,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

METALS (mg&g) 
Barium 

Chromium 
Lead 

Mercury 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

20 17 848 100000 ND ND 
12 15 27 450 4.2 2.1 

115 21 270 750 3.1 1.6 
0.05 0.1 0.015 610 ND ND 

NE 1420 (1) 2900 
NE 378 (1) 290 
NE 4800 (2) 2900 
NE 6720000 NE 
NE 48000 (2) 29000 
NE 6670 180000 
NE 39800 290000 
NE 168 290 
NE 276000 30000000 
NE 44300 33000000 
NE 3260 2900 
NE 59600 NE 
NE 286000 54000000 

@$Bxceeds AOC background concentrations 

Bold * Exceeds base background concentrations 

I 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

Boxed. Exceeds USEPA Region IX PRGs 

(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 

calculated using a 2L or interim 2L standard and TOC of 4150 mgIkg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of4lfOmg&g. 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 

NE - Not established 

: 9/11/02 
“’ SwMU319~soB...xls 

SWMLJ319-IS0500 SWMU319-IS06-00 
09-09-1997 09-09-1997 

0’ - 2’ 0’ - 2’ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
.*- NLJ 

SWMU319-SBOI-00 
03-21-2002 

o’- 1’ 

39 J 

51 J 

43 J 

ND 
52 J 

66 J 
43 J 

ND 

110 J 

20 J 
60 J 

130 J 

79 J 

9.9 
4.3 

12.6 J 

Page 2 of 2 



SEMIVOLATILES @g/kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(gbi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phtlialate 
Chrysene 

Dibeuz(a,h)anthracene 
Fluoranthene 

Fluorene 
Indeno( 1,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

~‘rd,S Wfkid 
Barium 

Chromium 
Lead 

Mercury 

AOC 
Background Background 

NC DENR USEPA Region IX No. of Positive Range 
Soil to Groundwater PRGs Detects of Positive 

Values Industrial Soil No. of Samples Detections 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NE 1420 (1) 2900 211 395-360 
NE 378 (1) 290 217 51 J-660 
NE 4800 (2) 2900 2ll 43 .I - 740 
NE 6720000 NE l/l 510 
NE 48000 (2) 29000 217 52J-250J 
NE 6670 180000 217 66J-1lO.l 
NE 39800 290000 217 43 J-450 
NE 168 290 111 1lOJ 
NE 276000 30000000 211 1105-520 
NE 44300 33000000 l/7 20 J 
NE 3260 2900 211 605-420 
NE 59600 NE 2f7 130 3 -190 3 
NE 286000 54000000 2J7 795-400 

20 17 848 
12 15 21 
115 21 270 
0.05 0.1 0.015 

- 

TABLE 2 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 319 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

111 
II7 
Ill 

9.9 
2.1 - 7.7 
1.6 - 16.7 

Positive Detects Positive Detects Positive Detects Positive Detects 
Above AOC Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater Industrial Soil 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not estabfished 
(1) - Detected concentrations exceed NC! DENR generic soil-to-water criteria. 

Therefore, site-specific critieria were calcu!ated using a 2L or interim 2L staudard and?OC of4150 mg,%g. 
(2) - Site-specific criteria calculated with interim 2L and TOC of 415Omg/kg. 

AOC comparison - AOC 1 Surface Soil 
Base comparison - Fine Sand Surface Soil 

.;:.7. 
./ 
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TAB‘cg*3 

DETECI’ION SUMMARY 
SUBSURFACE SOIL - SWMU 319 

SW-MU CONF!I?-MATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SEMIVOLATILES (@kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Bento(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Bthylhexyl) phthalate 
Chrysene 

Dibenz(a,h)anthracene 
Fluoranthene 

Indeno( 1,2,3-cd)pyrene 
Phenanthrene 

Pyrene 
METALS (mgkg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Metcury 

Silver 

Base 
Background Groundwater Values 

SWMU319-ISOl- 
09”09- 1997 

2’ - 4’ 

SWMU319-IS02-05 
09-09-1997 

10’ - 12 

NE NE 358 
NE NE 378 (1) 
NE NE 4800 (2) 
NE NE 6720000 
NE NE 48000 (2) 
NE NE 6670 
NE NE 39800 
NE NE 168 
NE NE 276000 
NE NE 3260 
NE NE 59600 
NE NE 286000 

1.8 1.6 5.24 
16 22 848 

0.01 0.01 2.7 
12 16 27 
15 8.2 270 

0.08 0.08 0.015 
0.05 0.09 0.22 

2900 220 J 
2901 $gJ 

2900 420 
NE 

29000 
180000 

290 
30000000 

2900 
NE 

54000000 

260 J 
170 J 
470 
270 J 
88 J 

280 J 
220 J 
130 J 
300 J 

2.7 1.6 
100000 ND 

810 ND 
450 11.3 

10000 ND 

~~~~~,~,~~~~~~~( J&.eeds *w ba&gro”“d co”,.en&adons 
.@ “?&:~;,.“,:,,~*,,i *&$ 

Bold l Exceeds base background concentrations 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PROS 
(I) + Detected concenrrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 4150 mg/kg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 4150mg/kg. 
J - Analyte detected. Report value is estimated. 

ND - Analyze not detected. 
NE - Not established 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND 570 95 J 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

ND ND ND 
ND ND ND 
ND ND ND 
5.3 6.4 7.4 

4 4.6 2.2 
ND ND ND 
ND ND ND 

SWMU319-IS03-0.5 
09-09- 1997 

10’ - 12 

S WMU3 19-ISO4-05 
09-09-1997 

10’ - 12’ 

1 on/o2 
SWMU319~SOlL.xls 
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TABLE 3 

SEMIVOLATILES (q/kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Dibenz(a,h)anthracene 
Fluoranthene 

Indeno( I ,2,3cd)pyrene 
Phenanthrene 

Pyrene 
METALS (q/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Silver 

NE NE 358 
NE NE 378(l) 
NE NE 4800(2) 
NE NE 6720000 
NE NE 48000(2) 
NE NE 6670 
NE NE 39800 
NE NE 168 
NE NE 276000 
NE NE 3260 
NE NE 59600 
NE NE 286000 

1.8 1.6 5.24 2.7 ND 
16 22 848 100000 ND 

0.01 0.01 2.7 810 ND 
12 16 27 4.50 6.9 
15 8.2 270 750 8.2 

0.08 0.08 0.015 610 ND 
0.05 0.09 0.22 10000 ND 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 319 

SWMU CONRRMATORY SAMPLING (CT@0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC. DENR Soil to 
Background Groundwater Values 

SWMU319-ISOS-04 SWMU319-ISO6-04 
09-09-1997 09-09-1997 

8’ - lo’ 8’- 10’ 

‘~&~~~~“*,~~~ g-*iii\F~a 6~ &&$x& Exceeds AGC background concentrations 
Bold - Exceeds base background concentrations 

2900 ND 
290 ND 

2900 ND 
NE ND 

29000 ND 
180000 ND 
290000 ND 

290 ND 
30000000 ND 

2900 ND 
NE ND 

54000000 ND 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PRGs 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 4150 

(2) - Site-specific criteria calculated with interim 2L and TGC of 415Omg/kg. 
.I - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

1 O/7/02 
SWMU319~SO1L.xls 

SWMU319-SBOl-01 
03-21-2002 

l’-3 

ND 
ND 
ND 
ND 
ND 
120 J 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
120 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
3.5 

2 
ND 
ND 
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TABLE 4 

,’ SEMiVOLATILES &g/kg) 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)ff uoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Dibenz(a,h)anthracene 
Fluoranthene 

lndeno( 1,2,3-cd)pyrene 
Phenanthrene 

Pyrene 
METALS (mg/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Silver 

AOC Base Soil to Groundwater FRGs Detects 
Background Background Values Industrial Soil No. of Samples 

NE NE 358 2900 
NE NE 318 (1) 290 
NE NE 4800(2) 2900 
NE NE 6720000 NE 
NE NE 48000(2) 29000 
NE NE 6670 180000 
NE NE 39800 290000 
NE NE 168 290 
NE NE 276000 30000000 
NE NE 3260 2900 
NE NE 59600 NE 
NE NE 286000 54000000 

1.8 1.6 5.24 2.7 117 
16 22 848 100000 II7 

0.01 0.01 2.7 810 t/7 
12 16 27 450 Ill 
15 8.2 270 750 717 

0.08 0.08 0.015 610 217 
0.05 0.09 0.22 10000 Ill 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 3 19 

S-WMU CONFJRMATORY SAMFLJNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLJNA 

NC DENR USEPA Region IX No. of Positive 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 4150 mgikg. 

(2) - Site-specific criteria calculated with interim 2L and TOC of 4i50mg/kg. 
AOC comparison - AOC 1 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

Ion/O2 
SWM11319 SOlL.xls 

Range Positive Detects Positive Detects Positive Detects Positive Detects 
of Positive Above AOC Above Base Above NC DENR USEPA Region Ix 
Detections Background Background Soil to Groundwater Residential Soil 

260 J 
17OJ 

95J-570 
270 J 
885 

2803 
220J 
1303 
300 J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

i.6 0 0 0 0 
15.8 0 0 0 0 



SWMU319-IS010 SWMU319-IS010 

OPEN FIELD OPEN FIELD 
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0 - SOIL BORING FIGURE 1 
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OURCE: MCB CAMP LEJEUNE MARCH 2000 
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NORTH CAROLINA 
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NEW RAMP OFF OF OVERPASS 

0 - PHASE I SOIL BORING 

0 - SOIL BORING 
FIGURE 2 I ,““I.L L 
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CTO- 143 CTO- 143 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAR01 INA OURCE: MCB CAMP LEJEUNE MARCH 2000 



4.36 SWMU 336 - AS4106 Paint Striuper 

The following sections present the SWMU description and hist b ry, the investigation activities 
conducted during the Phase II CSI, investigation findings, and condlusions. 

4.36.1 SWMU Description and History 

SWMU 336 consists of a pair of paint stripping vats located in a se&ate room within Building AS- 
4106 at MCAS New River. The floor beneath the vats is concrete &ith two floor drains located on 
either side of the vats. A spill kit is located near the exit doors. Spills that occur at this SW are 
properly contained and cleaned up according he Base personnel. 
presented as Figure I. 

F SWMU investigation plan is 

Sediment samples were proposed to be collectad from the floor dram& as part of the Phase I CSIs that 
were conducted in September 1997. The purpose of the sediment ! 

B 
ampling was to determine if a 

release(s) occurred at the SWMU because the contaminated material would most likely exit the 
SWMU via the floor drains. However, the floor drains contained no sediment that could be sampled. 

4.36.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 20 and April 3,2002 in ge@ral accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation was to $valuate potential impacts to soil 
at the SWMU and determine if groundwater has been impacted as q result of a release(s) from the 
SW. The sample locations are shown on Figure 1. Detailed procyres used to collect and analyze 
the samples are described in Section 3.0. 

The field investigation included the following: 

l Surface and subsurface soil sampling at two temporary well bLriugs advanced along the path 
of the drain lines exiting the room with the paint stripping v#s. 

. Groundwater sampling at two temporary wells 
I 

Table 1 provides a summary of the temporary well construction details and static groundwater level 
measurements. A summary of the groundwater sampling field pammdters is included in Appendix D. 

The water table was measured in the wells at depths ranging from ahproximately 11.6 to 11.7 feet 
below the ground surface. Groundwater elevations in the wells mng$d from approximately 12.3 to 
12.7 feet above mean MSL. I 

4.363 Investigation Findings 

The soil and groundwater samples were submitted to CompuChem f. 
VOCs, SVOCs, and RCRA metals. A summaty of the laboratory adi 
Appendix G. 

The analytical results and statistical summaries for positive detectio 
compared to the following screening criteria and arc presented in Tab 

. AOC background criteria 

4-104 
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. Base background criteria I 

0 
. 

Default and site-specific NC DENR soil to groundwater cr//eria 
USEPA Region IX industrial PRGs I 

Figure 2 presents the distribution of contaminants that exceeded tqe regulatory driven criteria and 
established background/secondary criteria and the NC DENR soi\ to groundwater criteria and/or 
USEPA Region IX industrial PRGs. 

Seven VOCs were detected in the soil sample set, as follows: j&l, 1 -trichloroethane, acetone, 
methylene chloride, tetmchloroethene, toluene, trichlorofluoro~thane, and xylenes (total). 
Methylene chloride exceeded the NC DENR soil to groundwater Screening criteria in one of the 
surface and subsurface soil samples. None of the other VOCs detected in the samples exceeded the 
applicable screening criteria. 

Three SVOCs were detected in the soil sample set, as follows: bis(2ehyihexyl)phthalatc, butyl benzyl 
phthalate, and di-n-octyl phthalate. None of the detected SVOCs exceeded the NC DENR soil to 
groundwater screening criteria or the USEPA Region IX industrial ERGS. 

Seven metals were detected in the surface soil sample set, as folldw: arsenic, barium, cadmium 
chromium, lead, mercury, and selenium. Barium and chromium wed detected above the AOC and/o; 
Base background criteria. However, the concentrations did not bceed the NC DENR soil to 
groundwater screening criteria or the USEPA Region IX industrial i/RGs. Cadmium was detected 
above the AOC and Base background criteria, as well as the NC DEF soil to groundwater screening 
criteria. Mercury exceeded the NC DENR soil to groundwater titer/a; however the concentrations 
were below the AOC and Base background criteria and Region Ix P@G. 

Four metals were detected in the subsurface soil samples, as followsl barium, chromium, lead, and 
mercury. None of these four metals exceeded the background criterib or USEPA Region IX PRGs. 
Mercury was the only metal that exceeded the NC DENR soil to groubdwater values, however it did 
not exceed the AOC or Base background criteria. I 

I 

Groundwater 

The analytical results and statistical summary for positive detections qere compared to the following 
screening criteria and are presented on Tables 6 and 7: 

l Base background criteria 
l North Carolina 2L standards 

Figure 3 presents the distribution of contaminants that exceeded the kegulatory driven criteria and 
established background/secondary criteria. I 

I 
I 

Six VOCs were detected in the groundwater ramples, as follows: ’ 1, I, I-trichloroethane, &I ,2- 
trichloro-1,2,2&ifluoroethane, 1, ldichloroethan~, 1, ldichloroethen ,, cis- 1 ,adichloroethene, and 1 
tetrachloroethene. Tetrachloroethene was detected in the sample fro well SWMIJ 336-TWO1 at 
concentrations ab-ove the 2L standard. No other VOCs were the 2L standards. 

No SVOCs were detected above the laboratory reporting limits in thb groundwater samples from 
SWMU 336. I 

4-105 



Three metals were detected in the groundwater samples, as follods: barium, chromium, and lead. 
None of these metals exceeded the established screening criteria. / 

Most of the compounds detected in groundwater (except for 1,l ,&richloro-1,2,Ztrifluoroethane, 
1,l -dichloroethane, I,1 dichloroethene, and cis- 1,2dichloroethene) were detected in the soils at 
SWMU 336. I 

4.36.4 Conclusions I 

One VOC (methylene chloride) and one metal (cadmium) were de 
exceeding both the AOC and Base background screening criteria and 
screening criteria. 

One VOC (tetrachloroethene) exceeded the NC 2L standard in grou 

Based on evaluation of the results, additional investigation at SWML 
VOCs and metals in soil and/or groundwater. The additional investi 
Section 5.0. 

4-106 

acted in soil at concentrations 
?IC DENR soil to groundwater 

dwater. 

336 is warranted to investigate 
ition activities are presented in 



TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFHkMATORY SAMPLiNG PNVESTIGATION 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
CTO-0143 

Notes: 

tnsl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWelkxls 
SWMU336 



a 
TABLE 2 

DETECTION SUMMARY 
SURFACE SOlL - SWMU 336 

SWMU CONFIRMATORY SAMPLING {CTO-0143) 
MCB, CAMP LBJEUNE, NORTH CAROLINA 

SWMU336-TW01-00 SWMU336-TW02-00 
03-20-2002 03-20-2002 

O’- 1’ 0’ - i’ 

VOLATILES (q/kg) 
Acetone 

Methylene chloride 
Toluene 

Xylenes (total) 
SEMIVOLATILES (@kg) 

bis(2-Ethylhexyl) pbthalate 
Butyl benzyl phthalate 

Di-n-octyl phtbalate 
METALS (m&g) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

NE NE 2810 6200000 33 8 J 
NE NE 25 (1) 21000 12 2.8 
NE NE 7270 520000 3 J ND 
NE NE 4960 210000 1 J ND 

NE NE 6670 180000 860 100 J 
NE NE 27800 100OOOOOO 860 ND 
NE NE 10000000 1 ooooooo 110 J ND 

1.7 1.3 5.24 
33 23 848 

0.04 0.04 2.7 
19 12 27 
23 26 270 

0.1 0.13 0.015 
1.2 2.9 12 

:jj$%y$g&g Jzxce& AK background co”ce”~s~o”s 
: ., ., T il, ,, ,. ‘,‘T - 

Bold - Exceeds base backgroood concentrations 
Underlined - Exceeds NC DENR soil lo groundwater comparison criteria 

1 Boxed - Exceeds USEPA Region IX PRGs 
(I) - Detected concenwations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 3732 mg/kg. 

I - Analytc detected. Report value is estimated. 
ND - Analytc not detected. 
NE - Not established 

2.7 0.3 J 0.68 J 
17.6 

~~~~ 
450 13.8 15.3 
750 18.9 J 17.1 J 
610 w 0.06 

10000 ND 0.62 

1 o/7/02 
SWMU33G-SOlL.xls Pa8e 1 of 1 



a 
TABLE 3 

AOC 

VOLATILES (ugikg) 
Acetone 

Methylene chloride 
Toluene 

Xylenes (total) 
SEMIVOLATILES (up/kg) 

bis(2Bthylhexyl) phthalate 
Butyl benzyl phthrdate 

Di-n-octyl phthalate 
METALS (mg&) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 

NE NE 2810 62OOOOO 2l2 86-33 NA NA 
NE NE 2.5 (2) 21000 2l2 12-28 NA NA __ 
NE NE 7270 520000 l/2 35 NA NA 
NE NE 4960 21OOOo 112 1J NA NA 

NE NE 6670 180000 2l2 1005-860 NA NA 
NE NE 27800 1 oooooooo l/2 860 NA NA 
NE NE lOOOOOO0 10000000 l/2 1lOJ NA NA 

1.7 1.3 5.24 2.7 
33 23 848 1ooooo 

0.04 0.04 2.7 810 
19 12 21 450 
23 26 270 ?50 
0.1 0.13 0.015 610 
1.2 2.9 12 Ioooa 

Base 
Background 

STATISTICAL SUMMARY 
SURFACE SOIL - S’WMU 336 

SWMU CONPIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LBJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samptes Detections Background Background Soil to Groundwater Indusrrial Soil 

0.3 J - 0.68 J 0 0 

0.06 0 0 ,:i: 
0.62 0 0 

J ~ Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(2) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 3732 mg/kg. 
AOC comparison - AOC 2 Surface Soil 
Base comparison - Loam-Silt Surface Soil 

0 
1 ,_ 
0 
0 

0 
0 
0 

0 
0 
1 
0 
0 
2 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

1 O/7/02 
SWMU336.SOlL.xls Page 1 of 1 



a 
TABLE 4 

VOLATILES (upntg) 
l,l.l-Trichloroethane 

Acetone 
Methylene chtoride 
Tetrachloroethene 

Toluette 
Trichlorofluoromethane 

SEMrYOLATILES (ug/kg) 
bis(2-Ethylhexyl) phthalate 

METALS (mgflrg) 
Barium 

Chromium 
Lead 

Mercury 

DETECTION SUMMARY 
SUBSURFACE SDIL - SWMU 336 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SWMU336-TW02-04 
03-20-2002 

7-9 I’ - 9’ 

NE 
NE 
NE 
NE 
NE 
NE 

NE 

41 
3s 
15 

0.07 

NE 
NE 
NE 
NE 
NE 
NE 

NE 

37 
31 
13 

0.1 

1670 
2810 

25 (1) 
7.4 

7270 
31500 

6670 

848 
27 

270 
0.015 

1400000 
6200000 

21000 
19000 

520000 

180000 

100000 
450 
750 
610 

i~$ij@$$@j&&~~& Am bfi&ground conce,,w~~ons 
ar?&* 3 ,*, w: ,.,,,s 

Bold - Exceeds base background concentrations 
Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

I Boxed Exceeds USEPA Region IX PROS 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria wem 
crdculrted using a 2L or interim 2L standard end MC of 3732 mgncg. 

J - Analyte de&led. Report value is estimated. 
ND - Analyte not detected. 
NE - Not esteblished 

5 J 
ND 
!a 
7 

ND 
ND 

ND 
6 J 
9 

ND 
2 J 
2 J 

ND 95 J 

11.5 
11.6 
5.5 J 

0.03J 

7.1 
9.5 
4.5 J 

0.03J 

9/l 302 
SWMIJ336~SOlL.xls 
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TABLE 5 

STATISTICAL SUMMARY 
SWBSURFACE SOIL - SWMU 336 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Positive Detects NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PROS Detects of Positive Above AOC Above Base Above NC DENR 

Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater 
AOC Base 

Background Background 
USEPA Region IX 

Industrial Soil 

NE NE 1670 1400000 l/2 5J WA NA 
NE NE 2810 6200000 l/2 65 NA NA 
NE NE 25 0) 21000 2f2 9 - 41 NA NA 
NE NE 7.4 19000 l/2 7 NA NA 
NE NE 7270 520000 l/2 2J NA NA 
NE NE 31500 2000000 112 2J NA NA 

0 
0 
1 
0 
0 
0 

NE 6670 180000 112 95 J NA NA 0 0 

47 
38 
15 

0.07 

NE 

37 
31 
13 
0.1 

848 100000 u2 7.1 - 11.5 0 
21 450 2l2 9.5 - 11.0 0 
270 750 2f2 4.5 J - 5.5 J 0 

0.015 610 212 0.03 J 0 

VOLATtLEs (uglkg~ 

Atetone 
Methylene chloride 
Tetrachloroethene 

Toluene 
Trichlorofluoromethane 

SEMIVOLA’MLES (@kg) 
b&(2-B!thylhexyl) phthalate 

METALS OwW 
Barium 

Chromium 
Lead 

Mercury 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NB - Not established 
(I) - betpelad oenaontmtions awoaad NC DBNR g~ncric soil-to-water criteria. 

Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and MC of 3732 mg/kg. 
AOC comparison - AOC 2 Subsurface Soil 
Base comparison - Combined Subsurface Soil 

911UO2 
SWMU33GeSOIL.xls Page 1 of I 



DETECTION SUMMARY 
GROUNDWA?BR - SWMU 336 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

VOLATILES (I.@) 
I,l,l-Trichloroethane 

1,1,2-Trichloro-1,2,2-trifluoroethane 
l,l-Dichlorcethane 
1,lDichloroethene 

cis- 1,2-Dichloroethene 
Tetrachloroethene 
METALS (ug/L) 

Barium 
Chromium 

Lead 

NE 
NE 
NE 
NE 
NE 
NE 

145 2000 29.3 J 
5.8 50 0.84 J 
3.6 15 ND 

200 19 
210000 ND 

700 21 
I 2 J 

70 0.8 J 
0.7 27 

ND 
I J 

ND 
ND 
ND 
ND 

55.2 J 
2 J 

2.6 J 

No SVOCs were detected in the samples 
~.~,!~~~:$,$&&@&i Exceeds background concen&a~ons _) .*.,* g x&s ii,,;* n&T” 

Bold - Exceeds 2L standards. 
J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not estimated 
(1) - if NC 2L Standard not available, interim Standard was used. 

9/12402 
SWMU33G-WATER.xls 

Page 1 of I 

/ .-.. 



ck TAB 7 

VOLATILES &g/L) 
I,l,l-Trichloroethane 

1,1,2-Trichloro-1,2,2-trifmoroethane 
I,l-Dichloroethane 
1.1.Dichloroethene 

cis-1,2-Dichloroethene 
Tetrachloroethene 
METALS (q/L) 

Barium 
Chromium 

Lead 

Background 
Concentrations 

NE 
NE 
NE 
NE 
NE 
NE 

145 2000 2l2 
5.8 50 22 
3.6 15 I/2 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 336 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L No. of Positive 
Standards (1) Detects/No. of Samples 

200 112 19 
210000 l/2 1J 

700 l/2 21 
I 112 25 
70 l/2 0.8 J 
0.7 l/2 27 

Range of Positive Positive Detects above Positive Detects above 

29.3 J - 55.2 J 
0.84 J - 2 J 

2.6 J 

Background 2L Standard 

NA 
NA 
NA 
NA 
NA 
NA 

0 
0 
0 

No SVOCs were detected in the samples 
J - Analyte detected. Report value is estimated. 

NA - Not applicable 
NE - Not established 
(1) - If NC 2L Standard not available, Interim Standard was used. 

9/12/02 
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4.37 SWMU 339 - AS4146 Sandblasting Area 

The following sections present the SWMU description and hisdory, the investigation activities 
conducted during the Phase II CSI, investigation findings, and conelusions. 

4.37.1 SWMU Description and History ) 

SWMU 339 is a covered sandblasting area located behind Buikliig AS-4146 along White Street at the 
MCAS. The SWMU consists of a IO-foot by 15foot enclosed tarp area that contains sandblasting 
equipment and spent sand and grit. Paint (possibly containing lead) 1s removed from various aircraft 
equipment and parts inside the enclosed tarp. The used sand and grit(is shoveled into %-gallon drums s 
and disposed as hazardous waste. The area between the SWMU and Building AS-4146 is covered 
with concrete. The equipment storage area behind the SWMU is c&ered with asphalt. 

1 I 
A stormwater collection system surrounds Building AS-4146 and ~entually drains into the main 
collection system for the MCAS. One of the stormwater collection /basins is located approximately 
‘10 feet from SWMU and collects stormwater run-off from the general area around the SWMU. A 
SWMU investigation plan is presented as Figure 1. 

, 

A Phase I CSI was conducted,in September 1997. The purpose of the investigation was to determine 
if ( 1) sandblasting operations have impacted surface and subsurface dooils in the vicinity of the SWMU 
and (2) if wastes (e.g., sand, grit, lead-based paint chips) have accumulated in the storm water 
collection basin adjacent to the SWMU. Two soil samples were (collected from one soil boring 
advanced approximately 20 feet west of the SWMU (see Figure 1). jIn addition, a sediment sample 
(sand/grit material) was collected from the stormwater catch basin lo+&+ approximately 10 feet east 
of the SWMU. The samples were submitted to Quanterra Labo orres and analyzed for VOCs, 

“f, SVOCs, and RCRA metals. The analytical results were compared to ackground criteria, NC DENR 
soil to groundwater screening criteria, and USEPA Region IX reside 

? 
dial PRGs. The sediment sample 

was compared to North Carolina sediment screening values. Based on evaluation of the soil results, a 
one VOC (acetone) and one SVOC (4-methylphenol) exceeded bhe regulatory driven criteria. 
Therefore, additionai investigation at SWMU 339 was recommended in the form of a Phase II CSI. 

The sediment sample collected from the stormwater catch basin contained elevated concentrations of 
SVOCs and metals that exceeded regulatory driven criteria. The elevated concentrations of the 
SVOCs and metals detected in this sample indicated that stormwater run-off may be transporting 
contaminated sand from the blasting area into the stormwater $ystem, As a result, Baker 
recommended that controls be instituted to eliminate the transportation of contaminated sand and grit 
into the stormwater collection system. / 

While writing the Project Plans for the Phase II CSI, it was determine 
4 

that the SW was located in 
an industrial setting. Therefore, the soil data collected during the Phase II CSI would be compared to 
the USEPA Region IX industrial PRGs in lieu of the residential PRGsi In addition, it was determined 
that the COPCs identified in Phase I should be re-evaluated against the industrial PRGs. 

! 
4.372 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 20 and April 3,2002, in ge era1 accordance with the Final 
Project Plans (Baker, 2002). i The purpose of the investigation was to further evaluate potential 
impacts to soil at the SWMU and determine if groundwater has bken impacted as a result of a 
release(s) from the SWMU. The sample locations are shown on Figure 1 and were selected based on 



previous investigation results from the Phase I CSI. Detailed proc 
the samples are described in Section 3.0. 

The field investigation included the following: 

0 Surface and subsurface soil sampling at three temporary 
l Resampling of subsurface soils at boring SWMU339-ISC 

VOCs detected in the Phase I CSL 

ell borings 
to confirm the concentrations of 

l Groundwater sampling at three temporary wells 

Table 1 provides a summary of the temporary well construction d 
measurements. A summary of the groundwater sampling field par 

The water table was measured in the wells at depths ranging from ; 
the ground surface. Groundwater elevations in the wells ranged fr 

,ei .ails and static groundwater level 
$ neters is included in Appendix D. 

a ‘proximately 
9 

1.2 to 2.4 feet below 
0 / approximately 18.1 to 18.9 feet 

above mean MSL. An interpretive groundwater contour map is profided as Figure 1 and shows that 
groundwater in the vicinity of the SWMU appears to flow southkopthwest. 

dures used to collect and analyze 

4.37.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChe Laboratories and analyzed for 
VOCs and SVOCs. % A summary of the analytical results is include ! as Appendix G. 

I 

For the purpose of this investigation, the analytical results for the @PCs identified in Phase I were 
combined with the analytical results collected during Phase II. Thejanalytical results and statistical 
summaries for positive detections from the two phases are presented on Tables 2 though 5 and were 
compared to the following screening criteria I 

I 
0 Default and site-specific NC DENR soil to groundwater criteria 
0 USEPA Region IX industrial PRGs ! 

Figure 2 presents the distribution of contaminants that exceeded the\ regulatory driven criteria. 

Ten VOCs were detected in the soil sample set. None of these detected VOCs exceeded the UJSEPA 
Region IX Industrial PRGs. Methylene chloride was the only WC detected in the surface soil 
samples that exceeded the NC DENR soil to groundwater criteria. Acetone, bromoform, chloroform, 
and methylene chloride exceeded the NC DENR soil to groundwater criteria in one or more of the 
subsurface soil samples. None of the other VOCs detected in the subsurface samples exceeded the 
applicable screening criteria. 1 

Four SVOCs were detected in the soil sample set, as follows: 4-me th5 lphenol, benzaldehyde, bis(2- 
ethylhexyl)phthalate, and di-n-octylphthalate. None of these SVOCs exceeded the USEPA Region IX 
industrial PRGs. 4-methylphenol exceeded the NC DENR soil to grckndwater criteria in subsurface 
soil sample SWMU339-ISOl-01, which was collected in September/ 1997 during the Phase I CSL 
None of the other SVOCs detected in the samples exceeded the applicable screening criteria. 

cl It should be noted that the concentrations of acetone (3200 @kg) an 4-methylphenol(2600 ugkg) 
detected in the subsurface soil sample SWMU 339~IS0 1-O 1 which coliected in September 1997 
during the Phase I CSI, appeared to be anomalously high. this location was resampled 
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during the Phase II. The concentrations of acetone (40 u&g) and 4-methylphenol (not detected) 
decreased significantly and were below the applicable screening cri it eria. As a result, the detections of 
acetone and 4-methylphenol are not perceived to be COPCs at the /SWMU. 

Groundwater 

No VOCs or SVOCs were detected above the laboratory reporting lpts in the groundwater samples 
collected from the three temporary wells. I 

4.37.4 Conclusions 

A few VOCs (acetone, bromoform, chloroform and methylend chloride) and one SVOC (4- 
methylphenol) were detected in soil at concentrations exceeding the applicable screening criteria. 
Concentrations of acetone and 4-methylphenol ‘were detected in onelsubsurhace soil sample collected 
in September 1997 and appeared to be anomaHously high. Subse ! 

P 

ent resampling in March 2002 
indicated that acetone and 4-metylphenol were significantly lower (below the applicable screening 
criteria) or “not detected”. 
the SWMU. 

As a result, acetone and 4-methylphenol are not perceived to be COPCs at 

All detected VOCs were below USEPA Region IX PRGs and although these concentrations also 
exceeded NC DENR soil to groundwater criteria, they were not detected in groundwater samples 
collected at the SWMU. 

No VOCs or SVOCs were detected above the laboratory reporting $mits in groundwater. 

Based on evaluation of the results, COPCs were detected in soil belob USEPA Region IX PRGs and 
were mostly detected in subsurface soils. It is unlikely that the constituents detected at this SWMU 
would persist in the environment for long at the detected concentmti ns. Low levels of these COP& 
appear to be ubiquitous throughout soils. 4b These COPCs may be attri ; utable to lab-type preparation or 
cleaning and not likely attributable to SWMU operations. Therefore; no further action is warranted at 
SvirMu 339. 1 
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TABLE 1 
SUMMARY OF PHASE II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCE, CAMP LEJEUNE, NORTH CAROLINA 
CTO-0143 

I TOD of PVC I I I I I I I I I 

weu NO. 

SW&IU339-TWO1 
SWMU339-TWO2 

1 SWh4U339-TWO3 1 3/21/02 1 I 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable TempWekxis 
PVC = Polyvinyl chloride swMu339 

- - 
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TABLE 2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 339 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

VOLA’MLES (q/kg) 
2-Butanone 

Acetone 
Carbon disulfide 

Ethylbenzene 
Methylene chloride 

Toluene 
SEMIVOLATILES (ugkg) 

bis(2-Ethylhexyl) phthalate 
Di-n-octyl phthalate 

692 28000000 17 J 
2810 6200000 300 
4940 720000 ND 

241 230000 4.7 J 
28 (1) 21000 ND 
7270 520000 9.7 

6670 180000 ND 
10000000 10000000 ND 

ND 
16 J 

ND 
ND 

25 
ND 

62 J 
38 J 

ND 
70 J 

ND 
ND 
18 

ND 

ND 
ND 

38 J 
220 J 

25 
ND 
29 

ND 

240 J 
ND 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

r Boxed - Exceeds IJSEPA Region IX PRGs 
I - Analyte detected. Report value is estimated. 

(1) - Detected concentrations exceed NC DENR generic 
soil-to-water criteria. Therefore, site-specific critierir were 
calculated using a 2L or interim ZL standard and TOC of 6572 mgkg. 

ND - Analyte not detected. 
NE - Not established 

4, 

'8/30/02 
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TABLE 3 

NC DBNR USEPA Region Ix No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USBPA Region IX 

Values Industrial Soil No. of Samples Detections Background Background Soil to Groundwater Industrial Soil 

VOLATILES &/kg) 
2-Butanone 

Acetone 
Carbon disulfide 

Ethylbenzene 
Methylene chloride 

Toluene 
SEMIVOLATILES (q/kg) 

bis(2Ethylhexyl) phthalate 
Di-n-octyl phthalate 

692 28000000 
2810 6200000 
4940 720000 
241 230000 

28 (1) 21000 
7270 520000 

6670 180000 214 625-2405 0 0 0 0 
10000000 10000000 114 38.l 0 0 0 0 

STATISTICAL SUMMARY 
SURFACE SOIL - SWMU 339 

SWMU CONFIRMATORY SAMPLING (CTO-Oi43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

214 17 J - 38 J NA NA 0 0 

414 16 J -300 NA NA 0 0 
l/4 25 NA NA 0 0 
l/4 4.7 .I NA NA 0 0 
314 25.29 NA 
114 9.7 NA 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific critieria were calculated using a 2L or interim ZL standard and TOC of 6572 mglkg. 
AOC comparison - AOC 2 Surface Soil 
Base comparison - Loam-Silt Surface Soil 

8130102 
sWMU339~soIL.xls Page 1 of 1 
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TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 339 

SWMU CONFIRMATORY SAMFLiNG (CT%0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR Soil to 
Groundwater Values 

SWMU339-ISO1-01 SWMU339-ISO1-01 
09-09-1997 03-20-2002 

T-4’ l’-3’ 

VOtATLLES (ug/kg) 

2-Butanone 
Acetone 

Bromoform 
Chloroethane 

Chloroform 
Ethylbenzene 

Methylene chloride 
Toluene 

Xylenes (total) 
SEMIVOLATKES (q/kg) 

4-MethyIphenol 
Benzaldehyde 

bis(2-Bthylhexyl) phthalate 
Di-n-octyl phthalate 

692 
2860 (1) 

3.9 (1) 
13600 
2.1 (1) 

241 
28 (1) 
7270 
4960 

37 (1) 4400000 2600 ND ND ND 
NE 88000000 NA 35 J ND ND 

6670 180000 ND 290 J 89 J 820 
10000000 10000000 ND 95 5 43 J 26 J 

6200000 
310000 

6500 
520 

230000 
21000 

520000 
210000 

ND 12 J 
g@Q 40 

ND ND 
ND ND 
ND ND 
ND 23 
ND 2% 
ND 11 
ND ND 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard and TOC of 6572 mgkg. 

NA - Not analyzed. Not on the Phase 1 Target Compound List 
ND - Analyte not detected. 
NE - Not established 

SWMU339-TWOl-03 
03-20-2002 

5’ - 7’ 

ND ND 
9J 66 .I 

ND ND 
18 J ND 

ND BJ 
ND ND 

3 J 120 
ND ND 
ND 9J 

SWMU339-TW02-06 
03-20-2002 

11’- 13’ 

8/30/02 
swMu339~s0iL.xls 
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DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 339 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

VOLATILES (@kg) 
2-Butanone 

Acetone 
Bromoform 

Cliloroethane 
Chloroform 

Ethylbenzene 
Methylene chloride 

Toluene 
Xylenes (total) 

SEMIVOLATILES @g/kg) 
4-Methylphenol 

Benzaldehyde 
bis(2-Ethylhexyl) phthalate 

Di-n-octyl phtbalate 

692 
2860 (1) 

3.9 (1) 
13600 
2.1 (1) 

241 
28 (1) 
7270 
4960 

37 (1) 4400000 ND 
NE 88000000 ND 

6670 180000 160 .I 
10000000 10000000 ND 

28000000 

310000 
6500 
520 

230000 
21000 

520000 
210000 

ND 
18 .I 
29 

ND 
ND 
ND 
2 

ND 
ND 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USBPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
(1) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific c&&a were 
calculated using a 2L or interim 2L standard and TOC of6572 mg/kg. 

NA - Not analyzed. Not on the Phase I Target Compound List 
ND. Analyte not detected. 
NE - Not established 

S/30/02 
.,.,, ,,,S~339,SOIL.xls 
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STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 339 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater 

Values 
PRGs 

Industrial Soil 
Detects 

No. of Samples 
of Positive 
Detections 

Above AOC 
Background 

Above Base 
Background 

Above NC DENR USEPA Region IX 
Soil to Groundwater Industrial Soil 

VOLATlLES (@kg) 
2-Butanone 

Acetone 
Bromoform 

Chloroethane 
Chloroform 

Ethylbenzene 
Methylene chloride 

Toluene 
Xylenes (total) 

SEMIVOLATLLES (ugkg) 
4-Methylphenol 

Benzaldehyde 
bis(2-Ethylhexyl) phthalate 

Di-n-octyl phthalate 

692 28000000 
2860 (1) 6200000 
3.9 (1) 310000 
13600 6500 
2.1 (1) 520 

241 230000 
28 (1) 21000 
7270 520000 
4960 210000 

l/5 125 
5r5 9J-3200 
1t5 59 
l/S 18.l 
l/5 10&l 
l/5 23 
415 35-120 
115 11 
1t5 9.l 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

37 (1) 4400000 
NE a8000000 

6670 180000 
10000000 10000000 

1t5 2600 NA 
114 35 J NA 
4t5 89 J - a20 NA 
315 265-955 NA 

NA 
NA 
NA 
NA 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

Therefore, site-specific critieria were calculated using a 2L or interim 2L standard and TOC of 6572 mg/kg. 
AOC comparison - AOC 2 Subsurface Soil 
Base comparison - Silt Subsurface Soil 

a/30/02 
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4.38 SWMU 358 - heads Ferry Road Battery Dump 1 
I 

The following sections present the SWMU description and hiskory, the investigation activities 
conducted during the Phase II CSI, investigation findings, and con/elusions. 

4.38.1 SWMU Description and History 1 
I 

SWMU 358 was discovered on May 82000. The site is located ne ’ 
T 

the intersection of Main Service 
Road and Sneads Ferry Road and lies northeast of MCB Camp Leje ne’s soil borrow pit. The battery 
dump consists of an area 15’ long by 20’ wide. Initially, two 55gallon drums were filled with batteries 
by the Resource Conservation and Recovery Branch and removed born the site. A RCRA Interim 
Measure (IM) was conducted by OHM Remediation Services Corp. on July 25, 2001. The final 
excavation was approximately 20 feet wide by 3 1 feet long by 6 f+t deep. Approximately 28,300 
pounds of soil was hauled offsite. No additional batteries were d{scovered during the excavation 
activities. Confirmation samples were taken from the area and indicated that residual material from 

I el b the batteries was removed. Portions of the IM report (OHM, Octc 
analytical results are presented in Appendix IS. 

r 2001) including figures and 

4.38.2 Conclusions 

A site visit was made by the EMD, CH2Mhil1, NC DENR and Ba 
evaluation of the IM results and the site visit it was confumed that 2 
was not warranted during the Phase II CSI. 

4-l 10 

. on April 9,2002. Based on 
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4.39 SWMIJ 359 - Lot 201 Battew Dump I 

The following sections present the SWMU description and 
conducted during the Phase II CSI, investigation fmdings, and 

/ / 
4.39.1 SWMU Description and History 

/ 
I 

SWMU 359 is a former battery dump located at Lot 20 1 approximat ly 100 yards west of Piney Green 
Road. The EMD at the Base was notified of the potential S w&u , on December 20, 2000. A 
subsequent site visit by the Installation Restoration Division conf 

* 
ed the existence of the battery 

dump. The SWMU consists of three 30-foot by 30-foot areas where erosion had exposed lithium, 
magnesium and nickel-cadmium batteries, and communication wire. An interim measure (IM) was 
performed in July 200 1 and included removal ofthe batteries and associated soil. Eighty-two loads of 
excavated material were deposited at the base landfill. Nineteen cor$irmatory samples were collected 
from the excavations and analyzed for metals including mercur$ Subsequent to sampling, the 
excavations were backfilled with clean borrow. Portions of the I$4 report (OHM, October 2001) 
including figures and analytical results from confirmatory are presented in Appendix K. 
Based on evaluation of the results zinc exceeded the NC DENR soil o groundwater criteria in one or 
more of the samples. Therefore, it was decided to include the in the Phase II Confirmatory 
Sampling Program. A SWMU investigation plan is presented as Fi 

4.39.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 26 and April 9,2002 in general accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation wbs to further evaluate potential 
impacts to soil at the SWh@J and determine if groundwater has bken impacted as a result of past 
disposal practices at the SWMU. The sample locations are shown on Figure 1. Detailed procedures 
used to collect and analyze the samples are described in Section 3.01 

The field investigation included the following: / 

I 
l Subsurface soil sampling at two temporary well borings ) 
0 Groundwater sampling at two temporary wells 

Table 1 provides a summary of the temporary well construction detabls and static groundwater level 
measurements. The water table was measured in ;the wells at depths of approximately 5 feet below the 

Lers is included in Appendix D. ground surface. A summary ofthe groundwater sampling field pan& 

4.39.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChem 1 
VOCs, SVOCs, pesticides, and RCRA metals. A summary of the 11 
included in Appendix G. 

Laboratories and analyzed for 
aboratory analytical results is 

The analytical results and statistical summaries for positive detectiom ii 
and were compared to the following screening criteria: 

n-e presented on Tables 2 and 3 

l Base background criteria 
l Default NC DENR soil to groundwater criteria 

4-111 



0 USEPA Region IX industrial PRGs 

It should be noted that SWMU 359 is not associated with a specific bOC due to the SWMU’s location 
with respect to the various AOC boundaries. Therefore, the data was not compared to AOC 
background criteria. / 

I 

Figure 2 presents the distribution of contaminants that exceeded fhe regulatory driven criteria and 
established background/secondary criteria. I 

Methylene chloride was the only VOC detect’ed in the sample set!. The concentration detected in 
sample SWMU359-TWO2-02 exceeded the NC DENR soil to gro 1$ ndwater screening criteria.- 

No SVOCs or pesticides were detected above the laboratory reportbg limits in the samples. 

Five metals were detected in the sample set, as follows: cadmium, chromium, lead, mercury, and 
silver. Most of the metals were detected in sample SWMU359-TW i l-02. 
sample above the background criteria and the NC DENR soil to groundwater screening criteria. 1 

Silver was detected in this 

Mercury was detected above the NC DENR soil to groundwater screening criteria but the 
concentration was below the Base background criteria. Cadmium and lead were detected above the 
Base background screening criteria, but the concentrations were below the NC DENR soil to 
groundwater screening criteria and USEPA Region IX industrial PRGs. Chromium did not exceed the 
established screening criteria. 1 

Groundwater I 

The analytical results and statistical summary for positive detection4 are presented on Tables 4 and 5 
and were compared to the following screening criteria: j 

0 Base background criteria I 
. North Carolina 2L standards / 
0 USEPA Region IX PRGs (for compounds with no 22 standard) 

Figure 3 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. I 

No VOCs were detected above the laboratory reporting limits in thd samples. 

One SVOC (bis(2-Ethylhexyl)phthalate in sample SWMU359-TWO 1) was detected in the sample set. 
The concentration was below the 2L standard. 

Six pesticides were detected in groundwater samples from one or more of the wells, as follows: 4,4’- 
DDE, 4,4’-DDD, beta-BHC, delta-BHC, gamma-BHC (lindane), and heptachlor epoxide. Beta-BHC 
and Heptachlor epoxide exceeded the 2L standards/USEPA Region JX PRGs in both of the samples. 
None of the other pesticides detected in the samples exceeded the e+ablished screening criteria. 

Five metals were detected in groundwater samples from one or more Fe wells, as follows: barium, 
cadmium, chromium, lead, and silver. Cadmium and lead exceeded the background screening criteria 
and the 2L Standards in sample from well SWMU359-TWO 1. Chromium was detected in the same 
sample above the Base background screening criteria. However, the doncentration was below the 2L 
standards. None of the other metals detected in the samples exe e-&d the established screening 
criteria. I 

\ 
4-l 12 



I 
I Revised: April 2005 

Most of the compounds (except for pesticides) detected in groundw ter were detected in soils at the 
SWMU. It should be noted that the source of the pesticides is uncl B ar because this SWMU has not 
had a history of accepting pesticide-containing wastes. 1 The pesticide i may be attributable to IR Site 6. 

4.39.4 Conclusions 
I , 

A few VOCs, pesticides, and metals were detected in soil and/or jgroundwater at concentrations 
exceeding applicable screening criteria. Compounds that excee 

di 
ied both the Base background 

screening criteria and NC DENR soil to groundwater screening criteria and/or USEPA Region IX 
industrial PRGs in soil were as follows: 

. VOCs - methylene chloride 
0 Metals - silver , 

Compounds that exceeded the Base background.criteria and 2L standddsi USEPA Region IX PRGs in 
groundwater were as follows: I 

I 
0 Pesticides - beta-BHC and heptachlor epoxide ! 
l Metals- cadmium and lead I 

It should be noted that the source of the pesticides in groundwater is unclear because this SWIvKJ has 
not had a history of accepting pesticide-containing wastes. The pesti ic ides may be attributable to IR 
Site 6. As a result, pesticides are not being considered SWMU-related COPCs. Additional 
investigations at IR Site 6, including the area of SWMU 359, will evqluate pesticides, cadmium and 
lead in accordance with state recommendations. 1 

Based on evaluation of the results, no further action is warranted af SWMU 359 because Interim 
Measures were conducted in July/August 2001 to remove the source of contamination at the SWMU, 
Low levels of methylene chloride in subsurface soil may ibe attributable to lab-type 
preparation/cleaning and not likely attributable to the SWMU. Furthiermore, the metals detected in 
subsurface soil and groundwater were slightly above screening criteria. 
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SUMMARY OF PHASE II CONFIRMATORY SAMPLING 
TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CONFIRMATORY SAMPLING INVESTIGATION 
MCB, CAMP LEJEUNJX, NORTH CARQLINA 

CTO-0143 

, 

Note: The top of PVC well casing was approximately l-foot above ground surface 

Notes: 
msl = mean sea level 
bgs = below ground surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

Temp Wells 
S WMU359 

- 



DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 359 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

3'. 5' 

VOLATILES @g/kg) 

Methylene chloride 
METALS (mg/kg) 

Cadmium 
Chromium 

Lead 

Mercury 
Silver 

NE 22 21000 ND 3.Q 

0.01 2.7 810 1.9 ND 
16 27 450 3.9 1.9 

8.2 270. 750 29.6 ND 
0.08 0.015 610 kQ2J ND 
0.09 0.22 10000 0.24J ND 

No SVOCs or pesticides were detected in the samples. 

Bold - Exceeds base background concentrations 
‘ned - Exceeds NC DENR soil to groundwater comparison criteria 

-AExceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
NA - Not analyzed. 

ND - Analyte not detected. 
NE - Not established 

9/4/02 

SWMU359-SOIL.xls 
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VCJLATILCS @g/kg) 

Methylene chloride 

METALS (mg/kg) 
Cadmium 

Chromium 

Lead 
Mercury 

Silver 

Base 
Background 

NE 

0.01 
16 

8.2 

0.08 

0.09 

NC DENR USEPA Region IX No. of Positive Range 
Soil to Groundwater PRGs Detects of Positive 

Values Industrial Soil No. of Samples Detections 

22 I 

2.1 

27 

270 

0.015 

0.22 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 359 

S WMU CONFIRMATORY SAMPLING (CTO-0 143) 
MCB, CAMP LBJEUNE, NORTH CAROLINA 

21000 l/l 

810 II2 1.9 
450 2/2 1.9 -3.9 

750 l/2 29.6 

610 l/2 0.02 J 
10000 l/2 0.24 J 

30 

Positive Detects Positive Detects 
Above Base Above NC DENR 
Background Soil to Groundwater 

NA 

Positive Detects 

USEPA Region IX 

Industrial Soil 

0 

No SVQCs or pesticides were detected in the samples. 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE _ Not established 

Base comparison - Sand Subsurface Soil 

g/4/02 
SWMU359-SOILxls Page 1 of I 



NC 2L SWMU359-TWO1 SWMU359-TWO2 
Standards (1) 04-09-2002 04-09-2002 

SEMIVOLATILES @g/L) 

bis(2-Ethylhexyl)phthalate 
METALS @g/L) 

Barium 
Cadmium 

Chromium 
Lead 

‘- Silver 
PESTICIDES @g/L) 

4,4’-DDE 
4,4’-DDT 
beta-BHC 
delta-BHC 

gamma-BHC (Lindane) 
Heptachlor epoxide 

NE 

145 
0.23 
5.8 

3.6 
0.74 

NE 0.2 (2) 0.088 J 0.093 J 
NE 0.1 0.063 f 0.073 J 
NE 0.037 (2) 0.38 J 0.2 .I 
NE 0.2 0.19 J 0.071 J 
NE 0.2 0.061 J 0.042 J 
NE 0.004 0.051 J 0.059 J 

3 2 J ND 

5 

50 
15 
18 ND 

ND 
ND 
1.9 J 

ND 
0.62 J 

No VOCs were detected in the samples. 

4Exceeds background concentrations 
Bold - ‘Exceeds 2L standards. 

914102 
SWMU359-WATER.xls 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not estimated 
(1) - If NC 2L Standard not available, Interim Standard was used. 
(2) - Region IX Preliminary Remediation Goal (PRG) 

Page 1 of 1 



STATISTICAL SUMMARY 
GROUNDWATER - SWMU 359 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SEMIVOLATILES @g/L) 
bis(2-Ethylhexyl)phthalate 

METALS (up/L) 
Barium 

Cadmium 
Chromium 

Lead 

Silver 
PESTICIDES (u&L) 

4,4’-DDE 
4,4’-DDT 
beta-BHC 

delta-BHC 
gamma-BHC (Lindane) 

Heptachlor epoxide 

Background NC 2L No. of Positive Range of Positive Positive Detects above Positive Detects above 
Concentrations Standards (1) Detects/No. of Samples Detections Background 2L Standard 

NE 3 l/2 25 NA 0 

145 2000 l/2 
0.23 5 l/2 
5.8 50 212 
3.6 15 l/2 
0.74 18 l/2 

53.4 

8 
1.9 J - 7.8 

19.4 
0.62 J 

NE 0.2 (2) 212 0.088 J - 0.093 J 
NE 0.1 212 0.063 J - 0.073 J 
NE 0.037 (2) 212 0.2 J - 0.38 J 
NE 0.2 212 0.071 J - 0.19 J 
NE 0.2 212 0.042 J - 0.061 J 
NE 0.004 212 0.051 J - 0.059 J 

NA 0 
NA 0 
NA 
NA 
NA 0 

No VOCs were detected in the samples. 

J - Analyte detected. Report value is estimated. 
NA - Not applicab!e 
NE - Not established 

(1) - IfNC 2L Standard not available, Interim Standard was used. 
(2) - Region 1X Preliminary Remediation Goal (PRG) 

914102 
SWMU359-WATER.xls Page 1 of 1 
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ONSTITUENTS EXCEEDING SCREENING 
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-SAMPLE ID 
SAMPLE DATE 
PESTICIDES (ua/~) 
*BllC 
H~chloremddm _ ~. 

:,“~.~ 
5WM’J350-GW02 

04-09-2002 

0.2 J 
- O.OSO J 

NOTE: ,I ,^ 
and.- Eaoti b.¶ckgmund concmtmilo”, “‘. 

SWMU35G--TWO2 
,. 

-Bald- Excds 7.L *nhd. Y) 
‘L_,_ ,-, 

9 15 50 

-. - 

@ - TEMPORARY WY 
FIGURE 3 

PHASE II CONFIRMATORY INVESTIGATIt 
CONSTITUENTS EXCEEDING SCREENING 

CRITERIA IN GROUNDWATER 
SWMU 359 

,OURCE: MCB CAMP LEJEUNE MARCH 2000 I CTO- 143 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 



4.40 SWMU 360 - Building 1817NST 

The following sections present the SWMU description and histbry, the investigation activities 
conducted during the Phase II CSI, investigation findings, and condlusions. 

4.40.1 SWMU Description and History 

SWMU 360 is a former UST site near warehouse Building 18 lt/. Clean East Associates, Inc. 
performed a closure of one 300-gallon capacity waste oil UST (July 30, 1997). According to the 
closure report, results of the confirmatory sampling confinned that a/petroleum release had occurred. 
Catlin/Law Engineers and Scientists were contracted to perform a limited site assessment to verify the 
possible release of petroleum constituents (December 1997). The limited site assessment included 
installing a single well near the former location of the UST. Results of the 
concentrations of chlorinated compounds in the soil and groundwat&. 

sampling showed elevated 
Therefore, due to the nature of 

the contaminants, the site was removed from the UST program and included in the Phase II CSI under 
the RCRA program. A SWMU investigation plan is presented on Figure 1. 

4.40.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 25 and April 8 and 9,2002 in general accordance with 
Final Project Plans (Baker, 2002). The purpose of the investigation &as to evaluate potential impacts 
to soil at the SWMU and determine if ground water has been impacted as a result of a release(s) fi-om 
the SWMU. The sample locations are shown on Figure 1. Detailed procedures used to collect and 
analyze the samples are described in Section 3.0. 

The field investigation included the following: 

l Surface and subsurface soil sampling at four temporary we1 
0 Groundwater sampling at four temporany wells 

Table 1 provides a summary of the temporary well construction de& 
measurements. A summary of the groundwater sampling field paran 

The water table was measured in the wells at depths ranging from : 
below the ground surface. Groundwater elevations in the wells rang< 
feet above MSL. An interpretive groundwater contour map is prov. 
groundwater in the vicinity of the SWMU appears to flow in a radii 
SUJMN. 

4.40.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChen 
VOCs, SVOCs, pesticides and RCRA metals. A summary of the 
included as Appendix G. 

The analytical results and statistical summaries for positive detect 
though 5 and were compared to the following screening criteria: 

h borings 

~ . 
1’ 
ie 

1 : 1 

0 AOC background criteria 

4-l 14 

1s and static groundwater level 
:ters is included in Appendix D. 

?proximately 22.3 to 24.4 feet 
1 from approximately 5.3 to 5.5 
led as Figure 1 and shows that 
direction as outward from the 

Laboratories and analyzed for 
laboratory analytical results is 

ms are presented on Tables 2 



,-. ,--. 
. Base background criteria 
l Default NC DENR soil to groundwater criteria 
. USEPA Region IX residential PRGs 

Figure 2 presents the distribution of contaminants that exceed both/the regulatory driven criteria and 
established background/secondary criteria. 1 , 

Ten VOCs were detected in soil sample set. None of the VOCs /exceeded the NC DENR soil to 
groundwater criteria or the USEPA Region IX residential soil PRGs. Bromoform, methylene chloride 
and tetmchloroethene exceeded the NC DENR soil to groundwater icriteria or the USEPA Region IX 
residential soil PRGs. Bromoform, methylene chloride and tetrachloroethene exceeded the NC DENR 
soil to groundwater criteria in one or more of the subsurface soil samples. It should be noted that 
bromoform and tetrachloroethene were not detected in the surface Ioil samples. None of the VOCs 
detected in the subsurface soil sample exeeeded the USEPA Region IX residential PRGs. 

Five SVOCs were detected in the sample set. None of the reported /concentrations exceeded the NC 
DENR soil to groundwater criteria or the USEPA Region IX residential PRGs. 

Thirteen pesticides were detected in the sample set. None of the pesticides detected in the surface soil 
samples exceeded the NC DENR soil to groundwater criteria or thb USEPA Region IX residential 
PRGs. Dieldrin was detected in subsurface sample SWMU36b-TWOl-01 at a concentration 
exceeding the NC DENR soil to groundwater screening value but was below the USEPA Region IX 
residential soil PRG. None of the other pesticides detected in the subsurface soil samples exceeded 
the NC DENR soil to groundwater criteria or USEPA Region IX residential PRGs. 

Seven metals were detected in the surface soil sample set, as follows, arsenic, barium, cadmium, 
chromium, lead, mercury and selenium. Arsenic and mercury exbeeded the USEPA Region M 
residential PRGs and NC DENR soil to groundwater criteria, respectively, however, the 
concentrations were below the AOC and Base background screening criteria. Cadmium, chromium 
and lead exceeded the AOC and/or Base background screening criteria; however, the concentrations 
were below the NC DENR soil to groundwater screening criteria and USEPA Region Ix residential 
PRGs. None of the other metals detected in the surface soil samples exceeded the established 
screening criteria. I , 

Eight metals were detected in the subsurface soil sample set. Arsenic exceeded both the AOC and 
Base background criteria and the NC DENR soil to groundwater &eria and USEPA Region IX 
residential PRG. Mercury exceeded the NC DENR soil to groundwater screening criteria; however, 
the concentrations were below the AOC and Base background criteria and the USEPA Region IX 
residential PRG. Barium, cadmium and lead exceeded the AOC and/or Base background criteria; 
however, the concentrations were below the NC DENR soil to groundwater criteria and Region IX 
residential PRGs. None of the other metals de&ted in the subsurface soil samples exceeded the 
established screening criteria. j 1 

Groundwater 

The analytical results and statistical summary for positive detections are presented on Tables 6 and 7 
and were compared to the following screening criteria: 

, l Base background criteria 
l North Carolina 2L standards 
l a USEPA Region IX residential PRGs (for compounds that di i not have 2L standards) 

4-l 15 



Figure 3 presents the distribution of contaminants that exceed the regulatory driven criteria and 
established background/secondary criteria. 

Four VOCs were detected in the groundwater samples from one or more of the wells, as follows: 
1,2,4-trichlorobenznene; cis- 1,2-dichloroethene; tetrachloroethene;l and trichloroethene. These VOCs 
were also detected in the soil samples. 

Five SVOCs were detected in the groundwater samples. 4-methylphenol and acetophenone were 
detected in SWMU360-GW04 at concentrations exceeding the 2L s 

en 
dards. These two SVOCs were 

not detected-in the-soil samples. None of the other SVOCs dete@ed.in the groundwater samples 
exceeded the applicable screening criteria. 

Eleven pesticides were de&ted in one or more of the groundwater ‘amples. In the sample from well 
SWMU360-TWO 1 seven of the pesticides exceeded the NC 2L st ill , dards or the USEPA Region IX 
PRGs as follows: 4,4’-DDE, 4-4’DDT, aldrin, alpha-chlordane, gzunma-chlordane, heptachlor and 
heptachlor epoxide. Alpha-BHC (SWMU360-TWO2), beta-BHC and heptachlor epoxide 
(SWMU360-TWO4) were also detected above the applicable scre ! - g criteria. None of the other 
pesticides detected in the groundwater samples exceeded the applic ble screening criteria. 4,4’-DDT; r 
4-4’-DDT; alpha-chlordane; and beta-BHC were also detected in the soil samples. The remaining 
pesticides were not detected in the soil samples. 

Three metals (arsenic, barium and chromium) were detected in the groundwater samples. Chromium 
was detected in one sample above the background screening criteria] however, the concentration was 
below the 2L Standard. None of the other metals detected in the groundwater samples exceeded the 
applicable screening criteria 1 

4.40.4 Conclusions 

Several VOCs, SVOCs, pesticides, and/or metals were detected1 in soil and/or groundwater at 
concentrations exceeding applicable screening criteria. Compounds]that exceeded both the AOC and 
Base background screening criteria and NC DENR soil to groundwater screening criteria and/or 
USEPA Region IX residential PRGs in soil were as follows: 1 

e 

l 

VOCs- bromoform, methylene chloride and tetmchloroethene 
Pesticides - dieldrin 

l Metals- arsenic 

Compounds the exceeded the Base background screening criteria and 2L standards or USEPA Region 
Ix residential PRGs in groundwater were as follows: I 

e VOCs - cis- 1,2dichloroethene, tetrachloroethene, and tri~hioroethene 
l SVOCs - 4-Methylphenol and acetophenone 
l Pesticides - 4,4’-DDE, 4-4’DDT, a&in, alpha-chlordane, ~gamma-chlordane, heptachlor, 

heptachlor epoxide, alpha-BHC and beta-BHC 

. 

Based on evaluation of the analytical results, additional investigation SWMU 360 is warranted. The 
additional activities are presented in Section 5.0. 

! 
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l-A&E ‘1 
SUMMARY OF PH.&E II CONFIRMATORY SAMPLING 

TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 
RCRA CONFIRMATORY SAMPLING INVESTIGATION 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
CTO-0143 

Top of PVC 

Depth to 
Bentonite 

msl = Mean Sea Level N/A = Not Applicable 
bgs = Below Ground Surface PVC = Polyvinyl chloride 

TempWells.xls 
SWMU360 



VOLATILES (ug/kg) 
1,2,4-Trichlorobenzene 

Benzene 
Carbon disulftde 

cis- I ,2-Dichloroethene 
Ethylbenzene 

Methylene chloride 
Trichloroethene 

SEMIVOLATILES (up/kg) 
2-Nitroaniline 

bis(2-Ethylhexyl) phthalate 
IX-n-octyl phthalate 
METALS (mg/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 
PESTICIDES &/kg) 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

alpha-BHC 
alpha-Chlordane 

llxla=me- 
delta-BHC 

Endosulfan II 
Endosulfan sulfate 

Endrin (I) 
gamma-BHC (Lindane) 

gamma-Chlordane 

NE NE 2610 650000 35 
NE NE 5.6 650 ND 
NE NE 4940 360000 ND 
NE NE 350 43000 ND 
NE NE 241 230000 ND 
NE NE 22 8900 ND 
NE NE 7.4 2800 ND 

ND ND ND 
1 J ND ND 

ND G J ND 
ND 22 J ND 

3 J ND ND 
6 J 1 J ND 

ND 2 J ND 

NE 
NE 
NE 

NE 
NE 
NE 

NE 
6670 

lOOOOOO0 

3500 40 I 
35000 90 J 

12ooOOO 69 J 

ND ND ND 
99 J 410 160 J 

ND ND ND 

2.1 0.88 5.24 0.39 0.35 J ND 
3G 19 848 5400 10.1 ND 
2.4 0.05 2.7 37 0.56 J ND 
27 8.9 27 210 10.2 2.1 
25 26 270 400 14.8 2.8 

0.05 0.12 0.015 23 ND ND 
2.7 1.3 12 390 ND ND 

NE 
NE 
NE 
NE 
NE 
NE- 
NE 
NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 

-ml 
NE 
NE 
NE 
NE 
NE 
NE 

129 
NE 

1360 
NE 

6.2 
1970 (2) 

NE 
440 
6.2 

27.8 

2400 
1700 
1700 

90 
1600 ..-. ._____~ 
320 
440 

370000 
370000 

18000 
440 

1600 

1.2 J 
2.3 
6.1 J 
ND 

ND- 
ND 
ND 
ND 
4.2 J 
1.2 J 

ND 
ND 

- 

ND 
ND 
1.2 J 
ND 

ND-- 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

..) .>’ 

TABLE 2 
DETECTION SUMMARY 

SURFACE SOIL - SWMU 360 
SWMU CONFIRMATORY SAMPLING (CTO-0143) 

MCB, CAMP LBJEUNE, NORTH CAROLINA 

Base 
Background 

NC DENR Soil “-1 SWMU3G;;‘W;l;;; 
Groundwater Values 

SWMU36;;;;;;;; SWMU3G;;EyW;;; SWMU36;3%;; 

0’. 1’ o’- 1’ O’- 1’ o’- 1’ 

@~~@@%&&‘Exceeds AOC background c?ncentrations 
Bali- Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 

1. Boxed Exceeds USEPA Region IX PROS 
(11. fhddn, et&in aldehydc and e&in keytone (total) 
(2) - Detected concentrations exceed NC DBNR generic 

soil-to-water criteria. However, site-specific critieria were 
not calculated because the TOC was 1000 mgkg 
which is the same concentration used tocalculate the default criteria 

10l7/02 
SWMIJ360 SOIL.xls 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. NE - Not established 

I 0.49) JI 0.54 J 
12 13.1 

0.54 ND 
9 7.4 

3.3 J . ND 
0.58 J ND 

1.7 J 
6.7 J 

xL4LJ 
6.4 J 

0.31 J 
ND 
ND 
ND 

0.62 J 
0.63 .I 

1 J 
ND 

.*B-.-p- 

ND 
ND 
3.9 J 
ND 
ND 
ND 
ND 

Page 1 of 1 



TABLE 3 
STATISTICAL SUMMARY 

SURFACE SOIL - SWMU 360 
SWMU CONPIRMATORY SAMPLING (CTO-0143) 

MCB. CAMP LEJEUNE, NORTH CARQLINA 

VOLATILES (q/kg) 
1,2,4-Trichlorobenzene 

Benzene 
Carbon disulfide 

cis- 1,2-Dichloroethene 
Ethylbenzene 

Methylene chloride 
Trichloroethene 

SEMIVOLATILES (@kg) 
2-Nitroaniline 

bis(2-Ethyihexyl) phthalate 
Di-n-octyl phthalate 
METALS (mg/kg) 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 
PESTICIDES (ug/kg) 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

alpha-BHC 

AOC Base 
Background Background 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above AOC Above Base Above NC DENR USEPA Region 1X 

Values Residential Soil No. of Samples Detections Background Background Soil to Groundwater Residential Soil 

NE NE 2610 650000 II4 35 NA NA 0 0 
NE NE 5.6 650 II4 IJ NA NA 0 0 
NE NE 4940 360000 114 6J NA NA 0 0 
NE NE 350 43000 I/4 22 J NA NA 0 0 
NE NE 241 230000 l/4 3J NA NA 0 0 
NE NE 22 8900 214 1 J-65 NA NA 0 0 
NE NE 1.4 2800 II4 2J NA NA 0 0 

NE NE NE 3500 l/4 403 NA NA 0 0 
NE NE 6670 35000 4f4 9OJ-410 NA NA 0 0 
NE NE 10000000 1200000 l/4 69J NA NA 0 0 

2.7 0.88 5.24 0.39 314 
36 19 848 5400 314 
2.4 0.05 2.7 31 2t4 
27 8.9 21 210 414 
25 26 270 400 414 

0.05 0.12 0.015 23 l/4 
2.7 1.3 12 390 l/4 

2.1 - 10.2 
2.8 - 28 
0.02 J 
0.52 J 

NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 

----NE--.~- 

NE 
NE 
NE 
NE 
NE 
NE 
NE 

129 
NE 
1360 
NE 

_~ ~~~ 2,;8-- 

NE 
6.2 

1970 (2) 
NE 
440 
6.2 
21.8 

2400 
1700 
1700 

N-B -.g-.- - 

NE 320 
NE 440 
NE 370000 
NE 370000 
NE 18000 
NE 440 
NE 1600 

214 1.2J-3.3J 
214 0.58 J - 2.3 
4i4 1 J-6.1 J 
114 6.7 J __---- ~._-.- .-.- 
l/4 0.42 J 
I/4 6.4 J 
l/4 0.31 J 
l/4 3.9 J 
l/4 4.2 J 
l/4 1.2J 
l/4 0.62 J 
l/4 0.63 J 

NA 
NA 
NA 

~~ __;llphaChlordan~ 
beta-BHC 

delta-BHC 
Endosulfan II 

Endosulfan sulfate 
Endrin (1) 

gamma-BHC (Lindane) 
gamma-Chlordane 

NA _____- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 0 
NA 0 
NA 0 

NL ~..--~~- 0 ___-__-___ 
NA 0 
NA 0 
NA 0 
NA 0 
NA 0 
NA 0 
NA 0 
NA 0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Endrin, endrin aldehyde and endrin keytone (total) 
(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. However, site-specific critieria were 
not calculated because the TOC was loo0 mg/kg 
which is the same concentration used to calculate the default criteria 

1 O/7/02 AOC comparison - AOC 7 Surface Soil Base comparison - Combined Surface Soil 
SWMII%n WI1 vlr Paoe 1 of 1 



VOLATILES @g/kg) 
Bromoform 

Carbon disulfide 
cis-1,2-Dichloroethene 

Methyl-t-Butyl Ether 
Methylene chloride 
Tetrachloroethene 

Trichloroethene 
SEMIVOLATILES (q/kg) 

Atrazine 
bis(2-Ethylhexyl) phthnlate 

Di-n-octyl phthalate 
Fluoranthene 

METALS (q/kg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 
Silver 

PESTICIDES (ugikg) 
4,4’-DDD 
4,4-DDE 
4,4’-DDT 

alpha-Chlordane 
beta-BHC 

Dieklrin 

NE NE 1.25 (1) 62000 ND 2% ND 22 
NJ? NE 4940 360000 35 ND 5 J ND 
NE NE 350 43000 ND 8 3 J 2 J 
NE NE 916 NE ND ND ND ND 
NE NE 22 (1) 8900 6J 20 2 J 18 
NE NE 7.42 (1) 5700 ND @ ND ND 
NE NE 18 2800 ND 7 ND ND 

NE NE 24 2200 ND ND II J ND 
NE NE 6670 35000 180 J ND 82 J 74/ J 
NE NE 10000000 1200000 27 J ND 23 J ND 
NE NE 276000 . 2600000 25 J ND ND ND 

2.9 1.6 5.24 
19 22 848 

0.87 0.01 2.7 
27 16 27 
15 8.2 270 

0.08 0.08 0.015 
0.67 0.69 12 
0.18 0.09 0.22 

0.39 ND 
5400 8.8 

37 ND 
210 12.3 
400 Et $4 
23 0.07J 

390 ND 
390 ND 

ND ND ND 
9.9 9 10.6 3.1 J 
ND ND ND 

75 5.2 2.3 .I 
1.8 J 6.3 1.5 s 
ND ND ND 
ND ND ND 

0.06 J ND ND 

NE NE 129 
mpmee-NE-~.-- ~- 

1360 
27.8 
NE 
1.1 

2400 49 J 
--- ~~ f~~o~~~-.-------~-~----~;4--J--- 

1700 3.3 .l 
1600 ND 
320 ND 
30 4.15 

ND 
1w 

ND 
ND 
ND 
ND 

0.76 J ___.. ---____ 
0.5 J 
1.6 J 

0.29 J 
ND 
ND 

ND -~- -~ -. 
ND 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 360 

SWMU CONFIRMATORY SAMPLING (CTO-0143 j 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base 
Background 

NC DENR Soil to-1 SWMU36;3z;l,--; 
Groundwater Values 

SWMU36O;z;;;; 

l’-3’ 19’- 21’ 

-NE__-- NE- 
NE NE 
NE NE 
NE NE 
NE NE 

._ 
j ::$iha@@Exceeds AGC background concentrations 

Bold * Exceeds base background concentrations 
Exceeds NC DENR soil to groundwater comparison criteria Underlined - 

I Boxed Exceeds USEPA Region IX PROS 
(I) - Detected concentrations exceed NC DENR generic 

1 O/7/02 

SWMU3GOSOIL.xLs 

soil-to-water criteria. However, site-specific critieria were 
not calculated because the TOC was 1000 mg/kg 
which is the same concentration used to calculate the default criteria 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. NE - Not established 

SWMU360-TW02-02 SWMU360-lW02A-10 
03-25-2002 04-08-2002 

3’ - 5’ 19’ - 21’ 

ND 
ND 
ND 
ND 

Page 1 of 2 ._. _. _-.. - .--.. -- 



VOLATILES @g/kg) 
Bromoform 

Carbon disulfide 
cis-1,2-Dichloroethene 

Methyl-t-Butyl Ether 
Methylene chloride 
Tetrachloroethene 

Trichloroethene 
SEMIVOLATILES @g/kg) 

Atrazine 
bi$2-Ethylhexyl) phthalate 

Di-n-octyl phthalate 
Fluoranthene 

METALS (mglkg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 
Silver 

PESTICIDES &g/kg) 
4,4’-DDD 
4,4’-DDE ~_ ~~- -_ 
4,4’-DDT 

alpha-Chlordane 
beta-BHC 

Dieldrin 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 

1.25 (1) 
4940 

350 
916 

22 (1) 
7.42 (1) 

18 

NE 
NE 
NE 
NE 

NE 24 2200 ND 
NE 6670 35000 66 J 
NE 10000000 1200000 ND 
NE 276000 2600000 ND 

2.9 1.B 5.24 
19 22 848 

0.8'7 0.01 2.1 
27 16 21 
15 8.2 270 

0.08 0.08 0.015 
0.61 0.69 12 
0.18 0.09 0.22 

NE 
A!. 
NE 
NE 
NE 
NE 

NE 129 
3SL - _-. -.----NE 

NE 1360 
NE 27.8 
NE NE 
NE 1.1 

L -_~,L(_ 

TABLE 4 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 360 

SWMU CONF!RMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil to-1 SWMU36~&~~@3;l; 
Background Groundwater Values 

SWMU360-llV03;;; 

J'- 5' 19' - 21' 

62000 

43000 
NE 

8900 
5700 
2800 

0.39 0.39 J 
5400 9 

37 ND 
210 6.4 
400 4.5 

23 WJ 
390 ND 
390 ND 

2400 
-1700---. 

1700 
1600 
320 

30 

~~~,~~~~!~~~~~~Exceeds AOC background concentrations 
” Bold - Exceeds base background Concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
I Boxed - Exceeds USEPA Regibn IX PROS 

(I) - Detected concentrations exceed NC DENR generic 

1 o/7/02 

SWMU36O~SOIL.xls 

soil-to-water criteria. However, site-specific critieria were 
not calculated because the TOC was 1000 mg/kg 
which is the same concentration used to calculate the default criteria 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. NE- 

_- -.-- 

ND 31 
ND ND 

20 J ND 
ND ND 

25 22 
5.l ND 
2J ND 

ND 
m-N&-- _-- ___. ----- 

ND 
ND 
ND 
ND 

ND ND ND 
51 J 110 J ND 
28 J ND ND 

ND ND ND 

SWMU360-TW04-06 SWMU360-TW04A-11 
03-25-2002 04-08-2002 

ll’- 13’ 21'- 23' 

ND ND 
ND ND 
ND 11 
ND 2 J 
ND 32 
lo 2s 

ND 23 

’ \ 

! 
I’ __ -/ 

3.8 J 4.5 11 s 
1.7 J ND 3.G s 
ND 
ND 

0.06 S 

ND ND 
+.#&- _-.. ~~__~._ ~.- 

-------ND 
ND ND ND 
ND ND ND 
ND 1.4 J ND 
ND ND ND 

Page 2 of 2 



AOC 
Background 

VOLATILES (uglkg) 
Bromoform 

Carbon disulfide 
cis- 1,2-Dichloroethene 

Methyl-t-Butyl Ether 
Methylene chloride 
Tetrachloroethene 

Trichloroethene 
SEMIVOLATILES (q/kg) 

Atrazine 
bis(2-Ethylhexyl) phthalate 

Di-n-octyl phthalate 
Fluoranthene 

METALS (mg/kg) 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Mercury 

Selenium 
Silver 

PESTICIDES @/kg) 

NE NE 1.25 (1) 62000 318 
NE NE 4940 360000 2/8 
NE NE 350 43000 518 
NE NE 916 NE 118 
NE NE 22 (1) 8900 718 
NE NE 7.42 (1) 5700 4/a 
NE NE 18 2800 318 

NE NE 24 2200 l/8 
NE NE 6670 35000 618 
NE NE 10000000 1200000 3/8 
NE NE 276000 2600000 l/8 

2.9 1.G 5.24 0.39 318 
19 22 848 5400 7/8 

0.87 0.01 2.7 37 l/8 
27 16 27 210 818 
15 8.2 270 400 -718 

0.08 0.08 0.015 23 218 
0.67 0.69 12 390 l/8 
0.18 0.09 0.22 390 Y8 

~~ -_- 4,4’&mB ------NE- --Iv--- 
4,4-DDE NE NE 
4,4’-DDT NE NE 

alpha-Chlordane NE NE 
beta-BHC NE NE 

Dieldrin NE NE 

Base 
Background 

TAB&g 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 360 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No, of Positive Range Positive Detects Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PROS Detects of Positive Above AOC Above Base Above NC DENR USEPA Region IX 

Values Residential Soil No. of Samples Detections Background Background Soil to Groundwater Residential Soil 

_~_~ .~ -..-- 
129- ---2400 
NE 1700 
1360 1700 
27.8 1600 
NE 320 
1.1 30 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - Detected concentrations exceed NC DENR generic 

soil-towiter criteria. However, site-specific critieria were 
not calculated becruse the TOC was 1000 mg/kg 
which is the Same concentration used to calculate the default criteria 

AOC comparison - AOC 7 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

~_ __----- 
218 
218 
2/8 
l/8 
l/8 
l/8 

28-31 
35-55 
25-205 

25 
25-32 
5J;GO 
25-7 

11 J 
51 J- l8OJ 
23 J - 28 J 

25 J 

0.39 J - 7.3 J 
3.7 J - 50.4 J 

0.5 J 
2.3 J 6 12.3 
1.5 J - 30.9 

0.03 J - 0.07 J 
0.91 J 
0.06 J 

0.76 J - 49 J 
0.5 J - 64 J 
1.G J - 3.3 J 

0.29 J 
1.4J 
4.i J 

’ ‘\ 
i 

.’ 

NA NA 0 0 
NA NA 0 0 
NA NA 0 0 
NA NA 0 0 

NA NA 0 0 
NA NA 0 0 
NA NA 0 0 
NA NA 0 0 
NA NA 0 0 
NA NA +$&&;;~“l, ‘i”%. 0 , 

Page 1 of 1 
1 O/7/02 
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. . . ...4 
TABLE 6 

DETECTION SUMMARY 
GROUNDWATER - SWMU 3GO 

SWMU CONFIRMATORY SAMPL?NG (CTO-0143) 
MCB, CAMP LEJEUNB, NORTH CAROLINA 

VOLATILES (I@.,) 
1,2,4-Trichlorobeniene 
cis-1,2-Dichloroethene 

Tetrachloroethene 
Trichloroethene 

SEMIVOLATILES (ug/L) 
2-Methylphenol 
4-Methylphenol 

Acetophenone 
Fluorene 

Phenanthrene 
METALS (Q/L) 

Arsenic 
Barium 

Chromium 
FESTICPDES (q/L) 

4&-DDE 
4,4’-DDT 

Aldrin 
alpha-BHC 

alpha-Chlordane 
beta-BHC 
delta-BHC 

.-gamm&&IC&@&ne)--- 
gamma-chlordane 

Heptachlor 
Heptachlor epoxide 

NC 2L SWMLJ360-TWO1 SWMU360-TWO2 SWMU360-TWO3 SWMU360-TWO4 
Standards (1) 04-09-2002 04-09-2002 04+09-2002 04-09-2002 

NE 70 ND ND 2 J ND 
NE 70 48 23 29 120 
NE 0.7 89 ND 27 800 
NE 2.8 24 5 6 75 

NE 35 ND ND ND 1 J 
NE 3.5 2 J ND ND 4J 
NE 0.042 (2) ND ND ND 1 J 
NE 280 ND ND ND 0.9 J 
NE 210 0.9 J ND ND 4J 

12 
145 
5.8 

10 ND 2.6 J 
2000 

50 

ND ND 
48.9 53.3 
ND ND 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
-NE- 
NE 
NE 
NE 

0.2(2) 
0.1 

0.004(2) 
0.011 (2) 

0.027 
0.037(2) 

0.2 
-- -.o;2 ----.-. - 

0.027 
0.008 
0.004 

0.24 
0.11 
0.14 
ND 

0.088 
ND 

0.19 
-OTT 

0.1 
0.088 

0.13 

J ND 
J ND 
J ND 

0.015 J 
J ND 

ND 

;----- .g-..-e-.-m -.-.- - 

J ND 
J ND 
J ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
1.6 J 

0.18 J _____-_-. -- 
ND 
ND 
ND 

0.45 J 

&$ Exceeds background concentrations 
Bold - Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not estimated 
(1) I If NC 2L Standard not available, Interim Standard was used. 
(2) - Region 1X Preliminary Remediation Goal (PRG) 

8127102 

SWMU360-WATER.xls 
Page 1 of 1 



VOLATILES (q/L) 
1,2,4-Trichlorobenzene 
cis-1,2-Dichloroethene 

Tetrachloroethene 
Trichloroethene 

SEMIVOLATILES (q/L) 
2-Methylphenol 
4-Methylphenol 

Acetophenone 
Pluorene 

Phenanthrene 
METALS (ugiL) 

Arsenic 
Barium 

Chromium 
PESTICIDES (q/L) 

4,4-DDE 
4,4’-DDT 

Aklrin 
alpha-BHC 

alpha-Chlordane 
beta-BHC 
delta&lHC 

gamma-BHC (Lindane) 
gamma-chiordane 

Heptachlor 
Heptachlor epoxide 

STATISTICAL SUMMARY 
GROUNDWATER - SWMU 360 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Background NC 2L No. of Positive Range of Positive 
Concentrations Standards (1) Detects/No. of Samples Detections 

NE 
NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 

12 
145 
5.8 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

70 l/4 25 
70 414 23 - 120 
0.7 314 27 - 89 
2.8 414 5-75 

35 114 1J 
3.5 214 25-45 

0.042 (2) 114 1J 
280 l/4 0.9 J 
210 214 0.9 J - 45 

10 l/4 2.6 J 
2000 414 42.1 - 60.8 
50 214 1.3 J - 7.6 

0.2 (2) 
0.1 

0.004 (2) 
0.011 (2) 

0.027 
0.037 (2) 
--QLJmp- 

0.2 
0.027 
0.008 
0.004 

II4 
l/4 
l/4 
114 
l/4 
II4 

.-27/4--m..-- .~_ 

l/4 
114 
l/4 
214 

0.24 J 
0.11 J 
0.14 J 
0.015 J 
0.088 J 

1.6J 
~+);1-8-J-fki9 J- 

0.1 J 
0.1 J 

0.088 J 
O.l3J-0.45J 

8/U/02 
SWMU3GO-WATBR.xls 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - If NC 2L Standard not available, Interim Standard was used. 
(2) - Region IX Preliminary Remediation Goal (PRG) 

Positive Detects above Positive Detects above 
Background 2L Standard 

NA 0 

NA 0 

NA 
NA 
NA 
NA 
NA 

Page 1 of 1 
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- TEMPORARY WELL FIGURE 1 
- MONITORING WELL SAMPLE PHASE II CONFIRMATORY 

+ - GROUNDWATER FLOW DIRECTION SAMPLING INVESTIGATION 
-5.4- - GROUNDWATER CONTOUR SWMU 360 

CTO- 143 
MARINE CORPS BASE, CAMP LEJEUNE 

OURCE: MCB CAMP LEJEUNE MARCH 2000 NORTH CAROLINA 
r,>-- : ‘1 
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SWMU360-TWO2 * 
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- TEMPORARY WELL 

- MONITORING WELL SAMPLE 

;OlJRCE: MCB CAMP LEJEUNE MARCH 2000 

PHASE II CONFIRMATORY INVESTIGATIOI 
CONSTITUENTS EXCEEDING SCREENING 

CRlKR;AU W6;OIL 

CTO- 143 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAR01 INA I 
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FIGURE 3 
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CTO- 143 

‘OURCE: YCB CAMP LEJEUNE MARCH 2000 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAR01 INA 



4.41 SWMU 361- UST Site 333-C 

The following sections present the SWMU description and history, the activities conducted 
rti during the Phase II and supplemental CSI investigations, the * vestigation findings, and 

conclusions. 
I 

4.41.1 SWMU Description and History / 
I 

SWMU 361 is a former UST located near Building 333. The building is currently utilized as an 
office and classroom building and is located on the west side of “H” f 

treet. A 550-gallon UST 
was installed in 1942 and utilized to store kerosene for heat production. The UST was removed 
on March 8, 1993. During the tank removal, the presence of volatile odganic vapors was reported 
at levels generally less than 200 ppm. Confirmatory soil samples colledted fr-om the tank pit were 
tested and found oil and grease at concentrations in excess of state actibn levels. As a result, Law 
Engineering and Environmental Services, Inc conducted a site assessment. The fI.rst phase of the 
site assessment involved the advancement of twelve Geoprobe@ (Ma!rch 26 and 27, 1996) and 
five Hydropunch TM borings (March 17 and 24, 1996) to collect soil and groundwater samples. 
,The second phase of the site assessment involved the advancement of seven soil borings into 
which five monitoring wells were installed (March 17 through March 21,1996) and the collection 
of soil and groundwater samples. Results of sampling showed elevated concentrations of 
chlorinated compounds in the soil and groundwater. Therefore, hue to the nature of the 
contaminants, the site was removed from the UST program and inclfded in the Phase II CSIs 
under the RCRA prognun The Phase II CSI plan is presented as Figure 1. 

4.41.2 Confirmatory Investigation Activities 
! 
! 

The Phase II CSI was conducted on March 
Final Project Plans (Baker, 2002). Additional 
conducted in June 2003. The purpose of the 
soil at the SWMU and determine if groundwater, 
from the SWMU. The supplemental Phase II CSI 
pesticides detected in the soil and groundwater during 
total of five temporary wells were installed during these 
and metals. Existing monitoring wells MWO2, MWO3, 
during the UST investigation) were also sampled to augment the 
investigation. The sample locations are shown on Figure 1 and 
results of previous investigations. Detailed procedures used to and analyze the samples 
are described in Section 3.0. 

The field investigation included the following: / 

l Surface and subsurface soil sampling at five soil borings and five temporary well boring 
a Groundwater sampling at five existing monitoring wells and fiv 

e 
temporary well 

Table 1 provides a summary of the temporary well construction details and static groundwater 
level measurements. A summary of the groundwater sampling field 
Appendix D. 

Groundwater elevations determined from static water levels 
~ 

ammeters is included in 

measur ,d in the five permanent 
monitoring wells and one temporary well ranged from approximately 6 1 to 6.6 feet above MSL. 
An interpretive groundwater contour map is provided as Figure 1 and ows that groundwater in 



the vicinity of the SWMU appears to flow in a radial direction outw 
the site. 

rd from the eastern edge of 

4.41.3 Investigation Findings 

The Phase II CSI soil and groundwater samples were submitted to CompuChem Laboratories and 
analyzed for VOCs, SVOCs, pesticides and RCR$ metals. Soil and ‘groundwater samples from 
the additional sampling were submitted to Chemtech Laboratory and analyzed for pesticides and 
RCRA metals. The discussions of soil and groundwater below include all analytical data that has 
been collected for the SWMU in March 2002 and June 2003. A summary of the laboratory 
analytical results is included as Appendix G. 

The analytical results and statistical summaries for positive detections are presented on Tables 2 
though 5 and were compared to the following screening criteria: 

l Base background criteria 
l Default and site specific NC DENR soil to groundwater criteria 
0 USEPA Region IX residential PRGs 

It should be noted that SWMU 361 is not associated with a specific AOC due to its location with 
respect to the various AOC boundaries. Therefore, the data .was not compared to AOC 
background criteria. 

I Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. 

Five VOCs were detected in the soil sample set, as follows: 4-Methyl-2-pentanone, acetone, 
methylene chloride, cis-1,2-Dichloroethene and trichloroethene. Methylene chloride exceeded the 
NC DENR soil to groundwater criteria in surface soil sample SWMU361-SB02-00 (at 32 pg/kg). 
.Methylene chloride is a common laboratory cant aminant, but was detected at low concentrations 
(25 &L) in two QA/QC samples. Although the concentration of methylene chloride was 
detected at a bigher concentration than ten times the level detected in any blank (RAGS Part D), 
this compound is not likely to exist in surface soils under the environmental conditions at MCB, 
Camp Lejeune. Therefore, it is not likely that this compound is related to site conditions, but 
rather laboratory conditions. None of the other VOCs detected in the samples exceeded the 
applicable screening criteria. 

Two SVOCs bis(2-Ethylhexyllphthalate and Di-n-octyl phthalate] were detected in the soil 
sample set. None of the reported concentrations exceeded the established screening criteria. 

Eleven pesticides were detected in the soil sample set. The majority of pesticides were detected 
in the surface and subsurface soil samples from boring SWMU3 16-TWO 1. Alpha-chlordane and 
gamma-chlordane exceeded the NC DENR soil to groundwater criteri+ and USEPA Region IX 
residential PRGs in subsurface soil sample SWMU361-SB06-05. Alpha-cblordane and gamma- 
chlordane exceeded the USEPA Region IX residential PRGs in subsurface soil sample 
SWMU361-TWOl-02. None of the other pesticides detected in the surface and subsurface soil 
samples exceeded the applicable screening criteria. I 



Six metals were detected in the soil sample set, as follows: arseni :, barium, chromium, lead, 
mercury and selenium. All of these metals except mercury exce :ded the Base background 
criteria in one or more of the samples. Mercury exceeded the NC DENR soil to groundwater 
criteria in one sample (SWMU 361-SB04-00); however, the concentration was below the Base 
background criteria and USEPA Region IX residential PRGs. Arsenic exceeded the Base 
background screening criteria and the USEPA Region IX residential PRG in four surface soil 
samples (Figure 2). In substiace sample SWMU361-TWOl-02, arsenic exceeded the USEPA 
Region IX residential PRG, but was below the Base background concentration. None -of the 
remaining metals detected in the samples exceeded the Base background criteria and the NC 
DENR soil to groundwater criteria and/or USEPA Region IX residential PRGs. 

Groundwater 

The analytical results and statistical summary for positive detections $re presented on Tables 6 
and 7 and were compared to the following screening criteria: 

0 Base background criteria 
l North Carolina 2L standards 
* USEPA Region IX Tap Water PRGs (as a secondary comparison) 

Figure 3 presents the distribution of contaminants that exceed the regulatory driven criteria and 
established background/secondary criteria. 

Five VOCs were detected in the groundwater sample set, as follows: acetone, ethylbenzene, 
-isopropylbenzene, methylcyclohexane and xylenes (total). Most of the VOCs were detected in 
the groundwater sample from well SWMU361-h4tWO4. None of the VOCs detected in the 
samples exceeded the applicable screening criteria. 

Four SVOCs were detected in groundwater samples from one or more of the wells, as follows: 
1 ,l -Biphenyl, 2-methylnapthalene, bis(2-ethylhexyl)phthalate, and nqphthalene. Most of the 
SVOCs were detected in groundwater samples from wells SWMU361-MW03 and SWMU361- 
MWO4. Naphthalene was detected in sample SWIvIU361-MW04 above the USEPA Region IX 
Tap Water PRG. 2-Methylnaphthalene was detected in sample SWh4U361 -MWO4 above the NC 
DENR 2L Standard. None of the other SVOCs detected in the samples exceeded the applicable 
screening criteria. 

Four pesticides were detected in the groundwater sample set, as fi 
chlordane, gamma-chlordane and heptachlor epoxide. These four pez 
DENR 2L standards or USEPA Region IX Tap Water PRGs in groum 
SWMU361-MW06. Alpha-chlordane and gamma-chlordane also excef 
in the subsurface soil sample from this well. Heptachlor epoxide also 
2L standard in the groundwater sample corn well SWMU361-MWO 
detected in the samples h-om wells TWO1 through TWO5 and MW03 tht 

Five metals were detected in groundwater samples f?om one or more /( 
barium, chromium, lead, selenium, and silver. Lead and selenium ( 
criteria; however, the concentrations were below the NC DENR 2L stan 
IX tap water screening criteria. None of the other metals detected in th 
the applicable screening criteria. 

Ilows: 4,4’-DDE, alpha- 
icides exceeded the NC 
vater samples from well 
led the screening criteria 
exceeded the NC DENR 

No pesticides were 
iugh Mwo5. 

3f the wells, as follows: 
rceeded the background 
ards and USEPA Region 
sample exceeded any of 



Most of the VOCs and SVOCs detected in groundwater were not /detected in the soils at the 
SWMU. Most of the pesticides and metals detected in groundwater were also detected in soils at 
the SWMU. 

4.41.4 Conclusions 

Several compounds were detected in soil and/or groundwater at concentrations exceeding the 
applicable screening criteria. Compounds that exceeded both the AOC and Base background 
criteria (metals only) and the NC DENR soil to groundwater criteria: and/or the USEPA Region 
IX residential PRG in soil included the following: 

l VOCs - methylene chloride 
l Pesticides - alpha-chlordane and gamma-chlordane 
l Metals - arsenic 

Compounds, that exceeded both the established background criteria (metals only) and NC DENR 
2L standards in groundwater include the following: 
l Semivolatiles - Naphthalene and 2-Methylnaphthalene 
0 Pesticides - 4,4’-DDE, alpha-chlordane, gamma-chlordane and;heptachlor epoxide 

For the following discussion, contamination is defined as exceedences of base background 
(metals only) and state and federal screening criteria. 

Surface and subsurface soil contamination in the vicinity of SWMU 961 is primarily related to 
organic pesticides (i.e., alpha-chlordane and gamma-chlordane) and ) inorganic pesticides (i.e., 
arsenic). Borings located in landscaped areas and near paved areas tended to exhibit the highest 
levels of pesticides. The variety of pesticides detected and locations are consistent with historical 
pest control application and are not likely related to SWMU 36 1 operation (petroleum UST). 

Groundwater contamination in the vicinity of SWMU 361 is related~ to.organic pesticides and 
fuel. The presence of pesticides (alpha-chlordane, gamma-chlordane, and heptachlor epoxide) in 
the groundwater sample from well SWMU361-MW06 seems to: be related to the soil 
contam.ination. The detection of heptachlor epoxide in the groundwater sample from well 
SWMU361-MW02 does not have a clear soil correlation. Naphthalene and 2-methylnaphthalene 
contamination in the one groundwater sample from well SWMU36 l-MW04 is likely related to 
SWMU 361. Both these SVOCs are fuel-related. Kerosene mainly contains the larger carbon 
molecules (ranging from Cl0 to C15), which would include naphthalene (CroH5) and 2- 
methymaphthalene (CtrHro). The other VOCs detected during, the UST investigation 
(ethylbenzene, isopropylbenzene, methylcyclohexane and total xylenes) are also fuel-related. 
Kerosene also contains these lighter carbon molecules, but in lesser amounts. 

Based on evaluation of the results, additional action at SWMU 361 is warranted. The additional 
activities are presented in Section 5.0. 
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Site Sample LD, Base Background 
Sample Date Criteria 
Depth Range Surface-F. Sand 

VOLATILES @g/kg) 
4-Methyl-2-Pet&none 
Acetone 

Methylene Chloride 
SEMIVOLATILES tug/kg) 

bis(2-Ethylhexyl)phthahue 
Di-n-octyl phthalate 
PESTICIDES &g/kg) 
4,4-DDD 
4,4-DDE 
4,4-DDT 
beta-BHC 
delta-BHC 
gamma-BHC 
METALS (mgkg) 
Arsenic 
Barium 
Chromium 
Lead 

NE 
NE 

NE 

NE 8110 (I) 

NFi 10000000 

790000 3 J ND ND ND 

1600000 6 J 6 J ND 35 

9100 32J ND 1 J 1 

35000 ND ND 7600 ND ND 
24000000 91 J 98 J ND 41 J ND 

NE 129 2400 ND ND ND 4.4 ND 
NE NE 1700 ND ND ND ND ND 
NE 1360 1700 ND ND ND ND ND 
NE NE 320 ND ND 4.3 J 4.1 J ND 
NE NE NE ND ND 0.64 J ND ND 
NE 6.2 440 ND ND ND ND ND 

0.671 5.24 

16.8 848 

15.2 27.2 

20.9 270 
_~ ~- ..fJ,()o or0154 

0.463 12.2 

0.39 
5400 

ND VQBllJ 
7 16.6 

0.25 J 
15.7 

g- 
26.6 

210 6.1 13.8 5.5 4.7 15.9 
400 -... _____-- --- 3.2 6.3-. __ -.____- - -------- 

~~ .-~.~4.5---~ 11X 6.4 
23 ND ND QJg ND ND 
390 ND 0.26 J 0.39 J 0.33 J 0.55 J 

TABLE2 

DETECTION SUMMARY 
SURFACE SOIL - SWMU 361 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJJXJNE, NORTH CAROLINA 

2280 
2810 

22 0) 

1 Residential Soils 1 0’ - 1’ 

SWMU361-SB06-00 
03-24-2002 

0’ - 1’ 

ND 
30 J 

J 1 J 

Notes: 
Bold - Exceeds Base background criteria 
Underline - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 
Base comparison - Fine Sand Data Set for Surface Soil 
J - Analyte detected. Report value is estimated. 
(‘) - Detected concentrations exceed NC DENR generic soil-to-water criteria. Therefore, site-specific criteria were calculated using a 2L or interim 2L standard and TOC of 1216 mgikg. 

ND -Not Detected 
NE - Not established 
NA- Not analyzed 
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Site Sample I.D. Base Background 
Sample Date Criteria 
Depth Range Surface-F. Sand 

TABLE’ 2 

DETECTION SUMMARY 
SURFACE SOIL - SW 361 

SWMUCONFIRMA TORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEIJNE, NORTH CAROLINA 

SWMU361-TWO3-00 SWMU361.TWO4-00 SWMU361-TWO5-00 
06-22-2003 06-18-2003 06-18-2003 

o-1 o-1 o-1 1 Residential Soils 1 0’ - 1’ 

NE 2280 790000 ND NA NA NA NA 
N-E 2810 1600000 ND NA NA NA NA 

NE 22 0) 9100 12 NA NA ‘NA NA 

NE 8110(‘) 35000 ND NA NA NA NA 
NE 10000000 24000000 ND NA NA NA NA 

NE 129 2400 1.9 J ND ND NA NA 
NE NE 1700 2.2 J ND ND NA NA 
NE 1360 1700 3.2 J ND Nil NA NA 
NE NE 320 ND ND ND NA NA 
NE NE NE ND ND ND NA NA 
NE 6.2 440 0.87 J ND ND NA NA 

0.671 

16.8 
15.2 
20.9 

5.24 0.39 
848 5400 
27.2 210 
270 400 

0.0154 23 
12.2 390 

ND 
10.1 J 17.2 J 

ND 4.9 

.4- _.~.~ 155 J 
ND ND 
0.7 R ND 

I 
19.8 J 

8 

ND 
4.6 J 
ND 

.._u - 
ND 
0.66 R 

7.2 

Mercuq---_ _________ ------ --o;,o() -.... ~- 

Selenium 0.463 

Notes: 

7.1 
ND 
0.31 J 

~. _. ._-..- .--. 3T.5---. - 

ND 
ND 

VOLATILES (u&g) 
4-Methyl-2-Pentanone 
Acetone 

Methylene Chloride 
SEMIVOLATILES (@kg) 

bis(2-Ethylhexyl)phthalate 
Di-n-octyl phthalate 
PESTICIDES @g/kg) 
4,4-DDD 
4,4-DDE 
4,4-DDT 
beta-BHC 
deita-BHC 
gamma-BHC 
METALS (mgkg) 
Arsenic 

Barium 
Chromium 
Lead 

Bold - Exceeds Base background criteria 
Underline - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 
Base comparison - Fine Saud Data Set for Surface Soil 
J - AnaJyte detected. Report value is estimated. 

(‘) = Detected concentrations exceed NC DENR generic soil-to-water criteria. Therefore, site-specifi 

ND -Not Detected 
NE -Not established 
NA- Not analyzed 
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Number of Exceedances 

Base Background 

Criteria 
Surface-F. Sand 

so:;Z+=?Z?J 

lLd!s 
VOLATILES (@kg) 
4-Methyl-2-Pentanone 
Acetone 

Metbyfene Chloride 
SEMIVOLATILES (q/kg) 

bis(2-Ethylhexyl)phthalate 
Di-n-octyl phthalate 
Pesticides @g/kg) 
4,4-DDD 
4,4-DDE 
4,4-DDT 
beta-BHC 
delta-BHC 
gamma-BHC 
Metals (mgkg) 
Arsenic 
Barium 
Chromium 
Lead _~ _~~- ~.~.- - _.---__- Fir.%@ 
Seienium 

NE 2280 

NE 2810 

NE 22 0) 

790000 l/6 
1600000 416 

9100 5f6 

3J-3 J 
6J -35 

15-32 J 

NA 0 0 
NA 0 0 

NA 1 0 

NE 
NE 

8110 (‘1 35000 l/6 

24000000 316 

7600 - 7600 
41 J - 98 J 

NA 0 0 
NA 0 0 

NE 
NE 
NE 
NE 
NE 
NE 

129 
NE 
1360 

NE 

NE 

6.2 

2400 218 

1700 l/8 
1700 If8 
320 2/s 
NE l/8 
440 118 

1.9 J - 4.4 

2.2 .I - 2.2 J 
3.2 J - 3.2 J 
4.1 3 - 4.3 J 

0.64 J - 0.64 J 
0.87 J - 0.87 J 

NA 0 0 
NA NA 0 
NA 0 0 
NA NA 0 
NA NA NA 
NA 0 0 

0.671 5.24 

16.8 848 

15.2 27.2 

20.9 270. 
0.100 0.0154 
0.463 12.2 

0.39 6/10 
5400 lO/lO 
210 S/10 

~4(JQ-~~ ~~ ~~ IiYlO 
23 l/O 
390 5f8 

0.25 J - 1.8 
4.6 J - 26.6 
4.7 - 15.9 
1.9 ; 1515 3 

0.04 - 0.04 
0.26 J - 0.55 J 

4 0 5 
3 0 0 
1 
-. 

0 

0 
0 

Notes: 
Bold -Exceeds Base background criteria 
Underline - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PROS 
Base comparison - Fine Sand Data Set for Surface Soil 
J - Analyte detected. Report value is estimated. 
(I) - Detected concentrations exceed NC DENR generic soil-to-water criteria. Therefore, site-specific criteria were calculated using a 2L or interim 2L standard and TOC of 1216 m&g. 

ND -Not Detected 
NE - Not established 
NA- Not analyzed 

x,__, ._, 

TABLE 3 

STATISTICAL SUMMARY 
SUR.FACE SOIL - SWMIJ 361 

SWMU CONFIRMA TORY SAMPLING (CTO-0143) 
MC& CAMP LEJEUNE, NORTH CAROLINA 

Base Background 

Criteria 
Surface-F. Sand 

Range of 

Positive 
Detections 

/ 
?’ 

xs:,. 
Jl 
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Site Sample I.D. 
Sample Date 
Depth Range 

Base Background 
Criteria 

SWMU361-SBO3-05 SWMU361-SBO4-06 SWMU361.SBO5-06 SWMU361-SBO6-05 
03-24-2002 03-24-2002 03-24-2002 03-24-2002 

Subsurface-Sand - 1 Residential Soils 1 ll’- 13’ Y- 11’ ll’- 13’ ll’- 13’ 9’- II’ 

VOLATILES (up/kg) 
Acetone 
cis-1,2-Dichloroethene 
Methylene Chloride 
Trichloroethene 
SEMIVOLATILES (@kg) 
bis(2-EthylhexyBphthalate 
Di-n-octyl phthalate 
Pesticides (ug/kg) 
4,4-DDD 
4,4-DDE 
4,4-DDT 
Aldrin 
alpha-Chlordane 
beta-BHC 
delta-BHC 
Endosulfan Sulfate 
gamma-BHC 
gamma-Chlordane 
Heptachlor epoxide 
Metals (mgkg) 
Arsenic 
Barium 

mm!c&Quliun--- -.-.-. ___- 
Lead 
Selenium 

NE 2810 
NE 3.50 
NE 22 
NE 18.3 

1600000 6 J 4 J 3 J ND ND 
43000 ND ND ND ND ND 

9100 18 16 ND 19 1 J 
53 ND ND ND ND ND 

NE 
NE 

6670 35000 ND ND ND ND 1800 
10000000 24000000 ND ND ND 37 J ND 

NE 

NE 

NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

129 

NE 
1360 

3;, 
NE 

NE 
NE 

?$ 

6.67 

2400 ND ND ND 3.1 J 20 J 
1700 ND ND ND ND ND, 
1700 ND 0.53 J ND ND ND 

0.Z2) 
320 

ND 

ND 

3.6 J 

ND 

ND 

ND 

ND 

ND 
ND 

NE ND 0.27 J ND ND Em 
370000’3’ ND ND ND ND ND 

440 
0. 19C2) 

53 

ND 

ND 

ND 

ND 

ND 
ND 

0.77 J 
ND 
ND 

1.62 5.24 
22.0 848 

-lfjL.-- 27.2 
8.16 270 
0.687 12.2 

Notes: 
Bold -Exceeds Base Background criteria 
Underline-Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 
Base comparison - Fine Sand Data Set for Subsm%ace Soil 
“) - Detected concentrations exceed NC DENR generic soil-to-water criteria. Therefore, site-specitlc criteria were calculated using a 2L or interim 2L standard and TOC of 12 16 mglkg. 
J - AnaIyte detected. Report value is estimated. 
w Chlordane values were used for allpha-chlordane and gamma-&lo&me 

O) Endosulfan I value used for Endosulfan II and Endosulfan Sulfate. 
ND -Not Detected 
NE -Not established 
NA- Not analyzed 

1 of2 
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DETECTIONS SUMMARY 
SUBSURFACE SOILS - SWM.U 361 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE? NQRTH CARQLPNA 

ND ND 
ND 
ND ND 

1.4 J ND 
ND 
ND ND 



. 

DETECTIONS SUMMARY 
SUBSURFACE SOILS - SWMU 361 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base Background 
Criteria 

No~~~r~~~SWMU36;l-';m. SwMu36;l-;; 
0 or 

Site Sample I.D. 
Sample Date 
Depth Range 

VOLATlEES @g/kg) 
Acetone 
cis-1,2-Dichloroethene 
Methylene Chloride 
Trichloroethene 
SEMIVOLATILES @g/kg) 
bis(2-EthylhexyJ)phthalate 
Di-n-octyi phthalate 
Pesticides @g/kg) 
4,4-DDD 
4,4-DDE 
4,4-DDT 
Aldrin 
alpha-Chlordane 
betaBHC 
delta-BHC 
Endosulfan Sulfate 
gamma-BHC 
gamma-Chlordane 
Heptachlor epoxide 
Metals (mg/kg) 
Arsenic 
Barium 
Chromium __-..- 
Lead 
Selenium 

_-. 

Notes: 

SWMU361-TWO3-06 SWMU361-TWO4-06 SiVMU361-TWO5-08 
06-22-2003 06-18-2003 06-18-2003 

5-7 7-9 15-17 Subsurface-Sand Residential Soils 3' - 5' 9-11 

NE 2810 1600000 ND NA NA NA NA 
NE 350 43000 1 J NA NA NA NA 
NE 22 9100 8 NA NA NA NA 
NE 18.3 53 10 NA NA NA NA 

NE 6670 35000 ND NA NA NA NA 
NE 10000000 24000000 ND NA NA NA NA 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

129 
NE 
1360 

37j 
NE 
NE 
NE 
6.2 

34(l) 
6.67 

2400 

1700 

1700 

O.:;(2) 
320 

37oEo" 
440 

0.19@ 
53 

2.2 J 
10 J 
I2 J 

1.5 :J 

1 
5.6 

ND 
ND 

‘ND 
ND 
ND 
ND 

ND ND 
2 J ND 

0.9 J 

I 
1.4 

1.62 5.24 0.39 

22.0 848 5400 
-1613~ -2'1.2 210 

8.16 270 400 
0.687 12.2 390 

ND 
ND 
ND 

ND NA NA 
ND NA NA 
ND NA NA 
ND NA NA 
ND NA NA 
ND NA NA 
ND NA NA 
ND NA NA 
ND NA NA 
ND NA NA 
ND NA NA 

1 ND 
4.9 -8.2.L ._.~ _~~ 
4.5 ND 

2.9 1.2 

0.25 J 0.82 J 

ND ND 
10 J _ 

--7.-6-J 
ND 4 

3.8 3.9 J 
0.69 R ND 

ND ___- .- 
7.4 J 
5.5 

4.6 J 
ND 

Bold -Exceeds Base Background criteria 
Underline - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 
Base comparison - Fine Sand Data Set for Subsurface Soil I.. 
‘I’ - Detected concentrations exceed NC DENR generic soil-to-water criteria. Therefore, site-specie 

J - Analyte detected. Report value is estimated. 
“) Chlordane values were used for allpha-chlordane and gannna-chlordane 

o’ Endosulfan I value used for Endosulfan II and Endosulfan Sulfate. 
ND - Not Detected 
NE -Not established 
NA- Not analyzed 
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130 I 

0 0 

2 I 
0 0 

0 VN 
VN VN 
0 VN 
2 I 
0 VN 
0 0 
0 VN 
0 0 

0 
0 

0 
0 

I 
2 
2 

-I 
0 

VN VI - VI 
VN LE - f Z’E 
VN I P’I - r LL’O 
VN I z -fZ 
VN f LZ’O - r LZ’O 
VN 9’5 - I9’E 
VN f OVI - f 6'6 
VN r S'I -r 5.1 
VN r 21 - r cso 
VN f 01 - r 01 
VN I 02 - f z'z 

VN r LE - I- LE 
VN OOSI- 0081 

VN 01 - 01 
VN 61 -l-1 
VN I I -r1 
VN f 9 -i-f 

6/E 

OI/OI 

01/S 

01/01 

OUE 

8/I 

8/Z 

81s 

8/I 

WI 

8/Z 

S/Z 

S/I 

8/Z 

8/I 

WE 

911 

911 

9/I 
P/S 

911 

PIE 

06E 

,oot 

OIZ 

6&i 

6E'O 

aN 

OZE 

@‘O 
62 

OOLl 

OOLI 

oovz 

oooooovz 

OOOSE 

ES E'S1 

0016 ZZ 

000&V OSE 

0000091 OISZ 

LWO 
91'8 

E'91 

wzz 

29'1 

L9’9 3N 
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3N FIN 
2N 3N 
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09EI aN 
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00000001 
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Site Sample I.D. 
Sample Date 

NC 2L 
Standards 

VOLATKES &g/L) 
Acetone 
Ethyl Benzene 
Isopropylbenzene 
Methylcyclohexane 
Xylene (Total) 
SEMIVOLATILES (us/L) 
l,l-Biphenyl 
2-Methylnaphthalene 
bis(2-EthylhexyBphthalate 
Napbthalene 
PESTZCIDES (I@.,) 
4,4-DDE 

alpha-Chlordaue 

gamma-Chlordane 
Heptachlor epoxide 
METALS (q/L) 
Barium 
Chromium 
Lead 
Selenium ______.- ~. - 
Silver 

NE 700 1600 
NE 29 2.9 
NE 70 660 
NE NE 5200 
NE 530 210 

NE 
NE 
NE 
NE 

350 300 
14 NE 
3 4.8 
21 6.2 

NE 

NE 

NE 
NE 

0.S 

0.027(‘) 

0.004 

0.2 
0.19”’ 

0.19(‘) 

0.0074 

37.31 2000 
5.76 50 
3.61 1.5 

.-NE- ~. 50 
NE 18 

2600 
NE 
NE 
l&O& 
180 

Notes: 
Shaded - Exceeds Base background screening criteria for groundwater 
Bold - Exceeds NC 2L Standards 
Underlined - Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
(I) Chlordane values were used for alpha-chlordane and gamma-Chlordane 

ND - Not Detected 
NE - Not established 
NA - Not analyzed 

, 
TABLE 6 

DETECTION SUMMARY 
GROUNDWATER - SWMU 341 

SWMU CONBTRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

USEPA Region IX SWMU361-GWOI 
Tan Water PRGs 04-07-2002 

SWMU361-MW02 
04-07-2002 

65 
ND 
ND 
ND 
ND 

ND 
ND 

1 J 
ND 

ND 

ND 

ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

1 
\, ,’ 

SWMU361-MW03 SWMU361-MW04 SWMU361-MWO5 
04-07-2002 04-07-2002 04-07-2002 

ND 
ND 
ND 
ND 
ND 

I J 
25 

ND 
45 

ND 

ND 

ND 

45 
1 J 
35 
1 J 

52 

5J 
27 

ND 

ti 

ND 

ND 

ND 

4J 
ND 
ND 
ND 
ND 

ND 
ND 

1 J 
ND 

ND ND ND 0.52 J ND 
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Site Sample I.D. 
Sample Date 

VOLATILES (q/L) 
Acetone 
Ethyl Benzene 
Isopropylbenzene 
Methylcyclohexane 
Xylene (Total) 
SEMlVOLATILES @g/L) 
l,l-Biphenyl 
2-Methyhtaphthatene 
bis(2-Ethylhexyl)phthaIate 
Naphthalene 
PESTICIDES (II&) 
4,4-DDE 

alpha-ChJordane 

gamma-Chlordane 
Heptachlor epoxide 
METALS (ug&) 
Barium 
Chromium 
Lead 

Notes: 
Shaded - Exceeds Base background screening criteria for groundwater 
Bold - Exceeds NC 2L Standards 
Underlined - Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
‘If Chlordane values were used for alpha-chlordane and gamma-Chlordane 
ND - Not Detected 
NB - Not established 
NA - Not analyzed 

NE 
NF! 
NE 
NE 
NE 

NE 
NE 
NE 
NE 

NE 

NE 

NE 
NE 

37.31 
5.76 

3.61 

-NE- 
NE 

NC 2L USEPA Region IX SWMU361-MW06 SWMU361MWO2 SWMU361-MW06 SWMU361MWO6D SWMU361-TWO2 
Standards Tao Water PRGs 04-07-2002 06-26-2003 06-26-2003 06-26-2003 06-26-2003 

700 

29 

70 

NE 
530 

1600 
2.9 
660 

5200 

210 

ND. NA NA NA NA 
ND NA NA NA NA 
ND NA NA NA NA 
ND NA NA NA NA 
ND NA W NA NA 

300 

NE 

4.8 

6.2 

ND NA NA NA NA 
ND NA NA NA NA 
ND NA NA NA N4 
ND NA NA NA NA 

0.2') 

0.027(') 

0.004 

Q&J ND ND ND ND 

&QJ ND UJ 1.25 ND 

QJ ND UJ QJ ND 
GJ ND ND ND ND 

2600 

NE 

NE 

J 
ND ND ND ND ND 

,’ 
.,._ , . . 

TABLE 6 

DETECTION SUMMARY 
GROWWATER - SWMU 361 

S!VMIJ CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

18 180 
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TABLE 6 

Site Sample I.D. 
Sample Date 

VOLATILES (ug/L) 
Acetone 
Ethyl Benzene 
Isopropylbenzene 
Methylcyclohexane 
Xylene (Total) 
SEMIVOLATILES (I@,) 
1,1-Biphenyl 
2-Methylnaphthalene 
bis(2-Ethylhexyl)phthalate 
Naphthalene 
PESTICIDES @g/L) 
4,4-DDE 

alpha-Chlordane 

gamma-Chlordane 
Heptachlor epoxide 
METALS @g/L) 
Barium 
Chromium 
Lead 
.s&rdunL -~-. ~~. --~ _--------_ 
Silver 

NE 
NE 
NE 
NE 
NE 

700 1600 
29 2.9 
70 660 
NE 5200 
530 210 

NE 
NE 
NE 
NE 

350 300 
14 NE 
3 4.8 
21 6.2 

NE 

NE 

NE 
NE 

o.is) 

0.027(‘) 

0.004 

0.2 
0 19(l) 

0:19”’ 

0.0074 

37.31 
5.76 
3.61 
~y-#E ~. -~ 

NE 

2000 2600 
50 NE 
15 NE 
so-- -m 
18 180 

Notes: 
Shaded - Exceeds Base background screening criteria for groundwater 
Bold - Exceeds NC 2L Standards 
Underlined - Exceeds USEPA Region IX PRGs 

J - Analyte detected. Report value is estimated. 
(‘) Chlordane values were used for alpha-chiordane and gamma-chlordane 
ND - Not Detected 
NE - Not established 
NA - Not analyzed 

DETECTION SUMMARY 
GROUNDWATER - S-vViWJ 361 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L UsEpA SWMU361-TWO3 SWMU361-TWO4’ SWMU361-TWO5 
Standards Tan Water PRGs 06-26-2003 06-26-2003 06-26-2003 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

ND 

ND 

ND 
ND 

ND .~. ~._ .--..___ -- ..-- --- 
ND 
ND 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

ND ND 

ND ND 

ND ND 
ND ND 
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VOLATILES @g/L) 
Acetone 
Ethylbenzene 
Isopropylbenzene 
Methykyclohexane 
Xylene (Total) 
SEMIVOLATILES @g/L) 
1,lBiphenyl 
2-Methylnaphthalene 
bis(2-EthylhexyQphthalate 
Naphthalene 
Pesticides &g/L) 
4,4-DDE 

alpha-Chlordane 

gamma-Chlordane 
Heptachlor epoxide 
Metals @g/L) 
Barium 
Chromium 

Notes 

NE 700 1600 316 

NE 29 2.9 116 

NE 70 660 l/6 

NE NE 5200 l/6 

NE 530 210 l/6 

NE 
NE 
NE 
NE 

350 300 216 

14 NE 216 

3 4.8 216 

21 6.2 2i6 

NE 

NE 

NE 
NE 

O.i% 

0.027(') 

0.004 

0.2 1113 

0.19(‘) 3113 

0.19(‘) 303 

0.0074 2113 

37.31 2000 

5.76 50 

3x-r ~~ 15 
NE 50 
NE 18 

2600 

NE ~_~.~-.~.- 
NE 
180 
180 

12113 

-- .IlU.--. 
l/13 

4/13 

l/13 

. .._ 
TABLE 7 

STATISTICAL SUMMARY 
GROUNBWATER -SWMU 361 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC 2L USEPA Region KX 
Standards Tao Water PRGs Frequency 

of Detection 
Range of 

Positive Detections 

Number of exceedances 
NCZL USEPA Region IX 

Standards Tap Water PRGs 

45 - 65 NA 0 0 

lJ- IJ NA 0 - 0 
3J- 35 NA 0 0 
lJ- IJ NA NA 0 

52 - 52 NA 0 0 

IJ- 5J NA 0 0 
25. 27 NA 1 NA 
lJ- 1J NA 0 0 
4J- 16 NA 0 1 

0.84 J - 0.84 J NA 0 1 

1.1 J - 5.8 J NA 3 3 

1.2 J - 1.9 J NA 3 3 

0.023 J - 3.3 J NA 2 2 

(I) Chlordane values were used for alpha-chlordane and gamma-Cblordane 

J - Analyte detected. Report value is estimated. 

NE -Not established 

NA - Not anaiyzed 

1 of1 
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LtCitNU 
-- ” “““ORARY WELL FIGURE 1 
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- EXISTING MONITORING WELL SWMU 361 
:R FLOW DIRECTION 

:R CONTOUR 
CTO- 143 
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SWMU36 1 -SBG5, 
SWMU361 -MW06 

SWMU361 -MWD& 

.Slte Samde I.D. SWMUJ61-TWOS-00 

SWMU361-SE04 : 
06-16-2003 

SWMU361 -MWO4@ 
O-l 

SWMUS61 -MWD2 

+ - EXISTING MONITORING WELL 

@ - PHASE II TEMPORARY WELL 
$ - ADDITIONAL PHASE II TEMPORARY WELL 

PHASE II CONFIRMATORY INVESTIGATIO 
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SWMU 361 
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SOURCE: MCB CAMP LEJEUNE MARCH 2000 
MARINE CORPS BASE, CAMP LEJEUNE 

IRTH CAROLINA 



SAMPLE 
sA)rlP~ L 

SWMU361 -MWO4 _ 
04-07-2002 

SEMlVOlAnLES fUP/L) 

ii 

SWYUJBl-MWD6 

G 

llnoh- 50 it. 

LEGEND 
@ - PHASE II TEMPORARY WELL 
$ - ADDITIONAL PHASE II TEMPORARY WELL 

PHASE II CONFIRMATORY INVESTIGATIC 

- SOIL BORING 
CONSTITUENTS EXCEEDING SCREENING 

$ - EXISTING MONITORING WELL 

+ - GROUNDWATER FLOW DIRECTION 

CRITERIAS;M;R~M~DWATER 

6.1 - - GROUNDWATER CONTOUR 
CTO- 143 

SOURCE: MCB CAMP LEJEUNE MARCH 2000 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 



SWMU description and history, / the investigation activities 
and supplemental investigation, jinvestigation findings, and 

4.42 SWMU 362 - Dog 11 Area 

The following sections present the 
conducted during the Phase II CSI 
conclusions. 

4.42.1 SWMU Description and History 

SWMU 362 is an area referred to as Dog 11 Area behind the 2”d Tank Battalion’s staging area. 
An unnamed tributary flows through the central portion of the SWMU. The Installation 
Restoration Branch (IRB) was notified of a potential SWMU, and requested to conduct a site visit 
to identify any evidence of improper disposal of hydraulic fluid and/or used oil in the Dog 11 
area. The Environmental Compliance Branch ECB and the IRB conducted a site visit on August 
2, 2001. ECB and IRB representatives confirmed the improper disposal of hydraulic fluid and 
noted a large amount of solid waste in the area, including an area along the bank of the unnamed 
tributary. As a result, the 2”d Tank Battalion performed a “Clean Sweep” to remove the solid 
wastes from the area. In addition, the SWMU was included in the Phase II to evaluate potential 
impacts to soil and surface water/sediment due to past disposal practices. A SWMU investigation 
plan is presented as Figure 1. 

4.42.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 26 and April 9 and 10, 2:002 in general accordance 
with the Final Project Plans (Baker, 2002). As a result of the detections of pesticides in sediment 
during the Phase II CSI, additional sediment and surface water sampling was conducted on July 
15, 2003 as a part of a supplemental investigation. The purposes of these investigations were to 
evaluate potential impacts to soil, surface water, and sediment at the SWMU. The sample 
locations are shown on Figure 1. Detailed procedures used to collect and analyze the samples are 
described in Section 3 .O. 

The field investigation included the following: 

. Surface and subsurface soil sampling at one soil boring 
0 Surface soil sampling at three locations 
0 Surface water and sediment sampling at five locations from the, unnamed tributary 

It should be noted that groundwater was not evaluated as part of this investigation because past 
disposal practices reported at the SWMSJ were surficial in nature. 

In addition, the contirmatory sampling was considered a “Phase I-type” investigation and, if 
necessary, groundwater would be evaluated in a subsequent phase. This was agreed to by NC 
DENR during a telephone conference call with Baker, the Base, and LANTDIV in March 2002. 

4.42.3 Investigation Findings 

The soil and surface water samples were submitted to CompuChem Laboratories and analyzed for 
VOCs, SVOCs, RCRA metals and pesticides. A summary of the laboratory analytical results is 
included in Appendix G. 



The analytical results and statistical summaries for positive detection 
through 4 and were compared to the following screening criteria: 

s are presented on Tables 1 

a AOC background criteria 
. Base background criteria 
. Default and site specific NC DENR soil to groundwater criteria 
. USEPA Region IX Residential PRGs 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. 

Two VOCs (isopropyl benzene and methylene chloride) were detecred in one or more of the 
surface soil samples. Methylene chloride exceeded the NC DENR soil to groundwater screening 
criteria in surface soil sample SWMU362-SSO2-00 (Figure 2). It should be noted that low levels 
of methylene chloride were detected in all surface soil samples at similar concentrations, and may 
be attributable to lab-type preparation/cleaning. No VOCs were detected above the laboratory 
reporting limits in the subsurface soil sample. 

Seven SVOCs were detected in the sample set. None of the SVOCs detected in the samples 
exceeded the applicable screening criteria. 

Five RCRA metals were detected in the sample set, as follows: barium,: cadmium, chromium, lead 
and mercury. Mercury exceeded the NC DENR soil to groundwater screening criteria in two 
surface soil samples; however, concentrations were below the AOC and Base background 
screening criteria. Cadmium and lead exceeded the Base background screening criteria; however, 
the concentrations were below the AOC background screening criteria, USEPA Region IX 
residential PRGs, and NC DENR soil to groundwater screening criteria. None of the other metals 
detected in the samples exceeded the applicable screening criteria. 

Eleven pesticides were detected in the soil sample set. None of the pesticides detected in the 
samples exceeded the applicable screening criteria. 

Surface Water 

The analytical results and statistical summary for positive detections are presented on Tables 5 
and 6 and were compared to USEPA Region IV Surface Water Sereening Values (Chronic 
Screening Values) and NCAC 2B Surface Water Quality Standards. 

No VOCs, SVOCs, or metals were detected above the laboratory reporting limits in the surface 
water samples. 

One pesticide (alpha-BHC) was detected in surface water sample SWMU362-SWOl. The 
concentration was below the established screening criteria. None of jthe other pesticides were 
detected above the laboratory reporting limits. / 

I 



Sediment 

The analytical results and statistical summary for the sediment sampl 
and 8 and were compared to USEPA Region IV Ecological Sedimc 
applicable. 

e s are presented on Tables 7 
ei It Screening criteria where 

It should be noted that the following constituents were detected in one or more of the sediment 
samples and did not have USEPA Region IV sediment screening criteria established: barium, 
benzene, bromoform, butyl benzyl phthalate, carbon disulfide, 4yclohexane, ethylbenzene, 
methylene chloride, and toluene. As a result, the following literature sources were reviewed to 
determine if toxicological benchmarks have been established for these /nine constituents: 

. Buchman, M.F. 1999. NOAA screening quick reference tables]. NOAA HAZMAT Report 
99- 1. National Oceanic and Atmospheric Administration, Seattle, WA. 12 pp. 

. Environment Canada. Canadian sediment quality Guidelines.: http://www.ec.gc.ca/ceqg- 
rcqe/English/Pdf/sediment~summary~table.htm 

. Jones, D.S., G.W. Suter II, and R.N. Hull.1997. Toxicological benchmarks for screening 
contaminants of potential concern for effects on sediment-assokiated biota: 1997 revision. 
Environmental Restoration Division, ORNL Environmenial Restoration Program. 
ES/ER/TM-95/R4. j 

l Long, E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. lb95. Incidence of Adverse 
Biological Effects Within Ranges of Chemical Concentrations in Marine and Estuarine 
Sediments. Environ. Management. 19( 1): 8 1-97. 

0 Long, E.R. and L.G. Morgan. 1991. The Potential for Biolo&ical Effects of Sediment- 
Sorbed Contaminants Tested in the National Status and Trends Program. National 
Oceanic and Atmospheric Administration, Seattle, WA. NOAA Technical memorandum 
NOS OMA 52. 

. MacDonald, D.D. 1994. Approach to the Assessment of Sediment Qualitv in Florida 
Coastal Waters: Volume 1 - Development and Evaluatibn of Sediment Quality 
Assessment Guidelines. Florida Department of Environmental Protection, Tallahassee, 
Fl. 

. Persaud, D, R. Jaagumagi, and A. Hayton. 1993. Guidelines for the protection and 
management of aquatic sediment quality in Ontario. Ontario Mmistry of the Environment 
(OMOE). 

0 USEPA. 1996a. Ecotox thresholds. EPA 540/F-95/038. Office of Solid Waste and 
Emergency Response, Washington, D.C. I 

* USEPA. 1996b. Calculation and Evaluation of sediment effect concentrations for the 
amphipod Hvalella azteca and the midge Chironomus riparius.lEPA 905-R96-008. Great 
Lakes National Program office, Chicago, Ill. I 



ure sources listed above for 
ng criteria is presented in 
ological benchmarks were 
terature values selected as 

A summary of the toxicological benchmarks available from the liter2 
the nine detected constituents lacking USEPA Region IV screer 
Table 9. With the exception of cyclohexane, one or more taxi 
identified from the literature for all constituents. The specific I 
sediment screening criteria for this investigation are identified in Table 9 with shading and bold 
print. Since sediment samples were collected from freshwater habit?, freshwater toxicological 
benchmarks were preferenced over marine values. When more than one freshwater value was 
available from the literature for a given constituent, the minimum ~ value was selected as the 
screening criteria. A marine toxicological benchmark was selected; as the sediment screening 
value only if a freshwater criteria was not available from the literature i 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria. 

Seven VOCs were detected in one or more of the sediment samples. None of the VOCs detected 
in the samples exceeded the established screening criteria. 

Two SVOCs [bis(2-Ethylhexyl)phthalate and butyl benzyl phthalate] were detected in one or 
more of the sediment samples. None of the SVOCs detected in the samples exceeded the 
established screening criteria. 

Three pesticides (4’4-DDD, 4,4’-DDE and alpha-chlordane) were dete@ed in one or more of the 
sediment samples. 4,4’-DDD was detected above the Region IV sedjiment screening criteria in 
samples SW’MU362-SD01 and SWMU362-SD02. These two samples were collected from the 
unnamed tributary adjacent to the area of solid waste disposal along the bank (see Figure 2). 
None of the other pesticides detected in the samples exceeded the established screening criteria. 

Four metals were detected in one or more of the sediment samples, as follows: barium, cadmium, 
chromium and lead. None of the metals detected in the samples; exceeded the established 
screening criteria. 

4.42.4 Conclusions 

Methylene chloride was detected above the NC DENR soil to groundwater screening criteria in 
surface soil, and 4,4’-DDD was detected above the Region IV sediment screening criteria in 
sediment. 

It should be noted that low levels of methylene chloride appear to be ubiquitous in the surface soil 
and may be attributable to lab-type preparation/cleaning. 

Based on evaluation of the analytical results, no further action is recommended for SWMU 362 
The presence of methylene chloride is likely non-site related. The j presence of 4,4’-DDD at 
relatively low levels is indicative of routine, base-wide pesticide application. 
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DETECTION SUMMARY 
SURFACE SOIL - SWMU 362 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil to 

Background Groundwater Values 03-26-2002 03-26-2002 03-26-2002 

O’- 1’ o’- 1’ o’- 1’ 

03-26-2002 

0’ - 1’ 

-_--_ 

VQLATILES (ug/kg) 
Isopropylbenzene 

Methylene chloride 
SEMIVOLATILES @g/kg) 

Benzaldehyde 
bis(2-Etbylhexyl) phtbalate 

Caprolactam 
METALS (mgkg) 

Barium 
Cadmium 

Chromium 
Lead 

Mercury 
PESTICIDES (@kg) 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

alpha-Chlordane 
beta-BHC 

Dieldrin 
Endosulfan II 

Endosulfan sulfate 
Endrin (1) 

__-. -~ ..--.-. Hb~tKchl~~ 

Metboxychlor 

6/l S/2004 
S WMU362-SOIL 

NE NE 
NE NE 

NE 160000 ND ND ND 65 
35 (2) 8900 34 31 36 27 

NE 
NE 
NE 

NE 
NE 
NE 

NE 
6670 

NE 

88000000 ND 41 J ND 76 J 
35000 190 J 170 J ND ND 

31000000 ND ND ND 29 J 

36 23 848 5400 9.3 10.4 ND 
2.4 0.04 2.1 37 0.62 1.2 ND 
27 12 27 210 6.2 7.7 2.5 
25 26 270 400 8.6 14.5 4.1 

0.05 0.13 0.015 23 9.04J ND ND 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

---NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

130 

NE 
1360 

27.8 

NE 

1.1 
24741(3) 

NE 
440 

2.4 

56100 

2400 

1700 

1700 

1600 

320 

30 

370000 

370000 

18000 
110 

310000 

0.89 J ND ND 
0.86 J 0.46 J ND 

4.4 J 1.5 J 35 
.ND 0.54 J ND 
0.75 J 0.93 J 1.7 J 
ND ND 0.61 J 
ND 0.72 J ND 
ND 0.47 J 3J 

~. YE. ~~._.....~_~. JS? ND... 
ND ND ND 
ND 9J ND 

~~~~ sg#s ,,~,” $&&j Exceeds AOC background concentrations 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater comparison criteria 
Boxed - Exceeds USEPA Region IX PRGs 

(1) - End&, endrin aldehyde and endrin keytone (total) 
(2) - Detected concentrations exceed NC DENR generic 

soil-to-water criteria. Therefore, site-specific critieria were 
calculated using a 2L or interim 2L standard end TOC of 13670 mg/kg. 

(3) - Site-specific criteria celcutated with interim 2L and TOC of 13670mg/kg. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

ND 
ND 

4 

8.8 

0.02J 

ND 
ND 

16 J 
ND 

25 
ND 

18 J 
ND 

.~. -... --32. 2. . ..-. ---. .-- --..- ---- 

2.2 J 
58 J 

Page 1 of 1 
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VOLATIILES (ug/kg) 
Isopropylbenzene 

Methylene chloride 
3EiWVOLATILES @g/kg) 

Benzaldehyde 
bis(2-Ethylhexyl) phthalate 

Caprolactam 
METALS (mg/kg) 

Barium 
Cadmium 

Chromium 
Lead 

Mercury 
PESTICIDES (up/kg) 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

alpha-Chlordane 
beta-BHC 

Dieldrin 
Endosulfau II 

Endosulfan sulfate 
Bndrin (1) 

..- --.---- --neptacn,or 

Methoxychlor 

AOC 
Background 

Base Soil to Groundwater 
Background VdUeS 

PRGs 
Residential Soil 

NE 
NE 

NE NE 160000 

NE 35(2) 8900 

NE NE NE 88000000 

NE NE 6670 35000 

NE NE NE 31000000 

36 23 848 5400 

2.4 0.04 2.1 37 

21 12 27 210 

25 26 270 400 

0.05 0.13 0.015 23 

NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE NE 
NE .NE 

130 

NE 

1360 

27.8 

NE 

1.1 
24800(3) 

NE 

2400 

1700 

1700 

1600 

320 

30 

370000 

370000 

-18QQO. ~~~ 

110 
310000' 

1 .2 
. .._ , 

STATJSTIC.4L SUMMARY 
SURFACE SOIL - SWMU 362 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJBUNB, NORTH CAROLINA 

Detects of Positive 
No. of Samples Detections 

l/4 6J 
414 27-36 

214 41 J-765 
214 1705-1905 
l/4 295 

2f4 9.3 - 10.4 

214 0.62-1.2 

4t4 2.5 -7.7. 

414 4.1 - 14.5 

214 0.02 J - 0.04 J 

l/4 0.89 J 
214 0.46 J - 0.86 J 
4f4 1.5J-16J 
114 0.54 J 
114 0.75 J 
l/4 0.61 J 
2/4 0+72J-18J 
214 0.47 J -3 J 

---..I& ._ -32+ 

l/4 2.2 J 
214 9J-58J 

Above AOC Above Base Above NC DENR USEPA Region IX 
Background Background Soil to Groundwater Residential Soil 

NA 
NA 

NA 0 
NA 

0 

0 

NA NA 0 
NA NA 0 
NA NA 0 

0 

0 

0 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

~-- NiPi---- --NA 
NA NA 
NA NA 

0 

0 

0 

0 

0 

0 

0 

0 ~.- ~. ------.-- 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

J - Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - E&in, em&in aldehyde and et&in keytone (total) 
(2) - Detected concentrations exceed NC DBNR generic soil-to-water criteria. 

Therefore, site-specific critieria were calculated using a 2L or mterhu 2L standard and TOC of 13670 mg/kg. 
(3) - Site-specific criteria calculated with interim 2L and TOC of 1367OmgIkg 

4/15/2004 

AOC comparison - AOC 7 Surface Soil 
Base comparison - Loam-Silt Surface Soil 

.1 1’ 
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DETECMON SUMMARY 
SUBSURFACE SOIL - SWMU 362 

SWMU CONFWTORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLJNA 

Base NC DBNR Soil to USEPA Region IX SWMU362-SBOl-01 

Background Zroundwater Values 1-1 03-26-2002 RGs Residential Soil 

I’-3’ 

3EMIVOLATILES (@kg) 
Acenaphthene 

his(2-Ethylhexyl) phthalate 
DibenzofWn 

Fluorene 
Phenanthrene 

METALS (mglkg) 
Chromium 

Lead 
PESTICIDES (ugikg) 

4,4’-DDD 
4,4’DDT 
beta-BHC 

NE NE 8160 3700000 540 J 
NE NE 6670 35000 310 J 
NE NE 62400 (1) 290000 ,110O J 
NE NE 44300 2600000 1400 
NE NE 59600 NE 1800 

27 16 27 210 3.3 
15 8.2 270 400 8.3 

NE NE 130 2400 1.3 J 
NE NE 1360 1700 1.5 J 
NE NE . NE 320 1.2 J 

No VOCs were detected in the samples 
Exceeds AOC background concentrations 

Bold - Exceeds base background concentrations 
Underlined - Exceeds NC DEM soil te gomdwater comparison etit&a 

Boxed - Exceeds USEPARegion IX PRGs 
(1) - Site-speoitk criteria calculated with interim ZL and TOC of 1367Omgkg. 

J - Amdyte detected. Report value is estimated. 

NE - Not established 

4/15/2004 
SWMU362~SOILxls 
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STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 362 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MC& CM LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range 
AOC Base Soil to Groundwater PRGs Detects of Positive 

Background (1) Background (1) Values Residential Soil No. of Samples Detections 

Positive Detects Positive Detects Positive Detects Positive Deteots 
Above AOC Above Base Above NC DENR USEPA Region Ix 
Background Background Soil to Groundwater Residential Soil 

SEMIVOLATILES (ugkg) 
Acenaphthene 

bis(2-Ethylhexyl) phthalate 
Bibenzo&nan 

Fluorene 
Phenanthrene 

METALS (mg/kg) 
Chromium 

Lead 
PESTICIDES (@kg) 

4,4’-DDD 
4,4’-DDT 
beta-BHC 

0 

0 

0 

0 

0 

NE 
NE 
NE 
NE 
NE 

27 
15 

NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 

8160 3700000 
6670 35000 

62400 (2) 290000 
44300 2600000 
59600 NE 

l/l 
l/l 
l/l 
l/i 
l/l 

540 J 
3105 
1100 J 
1400 
1800 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA’ 
NA 
NA 

16 27 210 l/l 3.3 0 
8.2 270 400 l/l 8.3 0 

0 

0 

NE 130 2400 l/l 1.3 J NA NA 0 
NE 1360 1700 l/I 1.5 J NA NA 0 

NE NE 320 l/l 1.25 NA NA 0 

0 

0 

0 

0 

0 

No VOCs were detected in the samples 
J - Anaiyte detected. Report value is estimated. 

NA - Not applicable 
NE - Not established 
(1) - Background concentrations were collected for inorganics 
(2) - Site-specific criteria calculated with interim 2L and TOC of 1367OmgIkg. 

AOC comparison - AOC 7 Subsurface Soil 
Base comparison - Sand Subsurface Soil 

4/l 512004 
SWMU362~SOIL.xls Pageloft 



SAMPLE ID 
SAMPLE DATE 

USEPA Region IV Surface 
Water Seeming Value (1) 

PESTICIDES (q/L) 
alpha-BHC 500 

Notes: 
No VOC, SVOCs, or Metals were detected 
Shaded - Exceeds base background concentrations 
J - Analyte detected. Report value is estimated. 
U -Not Detected 
NE - Not Established 

TABLE 5 Revised: June 2005 

DETECTION SUMMARY 
SIJRFACE WATER - SWMU 362 

SWMU CONFIRMATORY SAMPLlNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLlNA 

NCAC 20 Surface Water SWMU362-SW01 SWMU362-SW02 SWMU362-SW03 SWMU362-SW04 SWMU362-SW05 
Quality Standards 04-10-2002 04-10-2002 04-10-2002 07-15-2003 07-15-2003 

NE 0.024 .I 0.05 UJ 0.05 UJ 0.051 UJ 0.052 UJ 

6/7/2005 SWMU362 Table 5.~1~ 
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SAMPLE ID, 
SAMPLE DATE 

STATISTICAL SUMMARY 
STJRFACE WATER- SWMU 362 

SWMU CONFIRMATORY SAb@LEVG (CTO-0f43) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Minimum Maximum 
Detected Detected 

Frequency 
of Detection 

0.024 J 0.024 J l/5 0 

No VOCs, SVOCs, or metals were deteeted in the samples 
Shaded - Exceeds USEPA USEPA Region IV Surface Water Sceening Value 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
(1) - Based on Region IV Water Management Division, Water Quality Standards Unit’s Screening List 
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SAMPLE ID 
SAMPLE DATE 

VOLATILES (@kg) 
Benzene 
Bromoform 
Carbon disultide 
Cyclohexane 
Ethylbenzene 
Methylene chloride 
Toluene 
SEMIVOLATILES (uglkg) 
bis(2-Ethylhexyl)phthaiate 
Butyl benzyl phthalate 
PESTICIDES (q/kg) 
4,4’-DDD 
4,4’-DDE 
alpha-Chlordane 
METALS (mg/kg) 
Barium 
Cadmium 
Chromium 
Lead 

DETECTION SUMMARY 
SEDIMENT - SWMU 362 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

SWMU362-SD01 SWMU362-SD02 SWMU362-SD03 SWMU362-SD04 SWMU362-SD05 
04-09-2002 04-09-2002 04-09-2002 07-15-2003 07-15-2003 

57 (2) 2 J 7 u 6 U 
650(2) 28 27 37 
SSO(3) 2 J 2 J 6 U 

NE 3 J 2 J 6 U 
89(3) 2 J 7u 6 U 

370(3) 22 30 38 

500(3) 3 J 7u 6 U 

182 180 J 410 u 75 J 
11000 (2) 92 J 410 u 420 U 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

3.3 

3.3 

1.7(l) 

J .I 
3 J 0.8 J 

1.5 J 2.1 u 

4.2 U 4.4 u 4.9 u 

1.3 J 4.4 u 4.9 u 

2.2 u 23 U 25 U 

48 (4) 3.9 J 5.1 J 3.9 J NA NA 
1 0.23 J 0.31 J 0.43 J NA NA 

52.3 2.9 J 17.4 J 2.5 J NA NA 
30.2 6.6 J 6.9 J 4.3 J NA NA 

Notes: -- _---- 
Shaded - Exceeds Region IV Ecological Screening Values for Sediment 
J - Analyte detected. Report value is estimated. 
ND - Not detected 
NE - Not established 
(1) - Screening level for chlrodane used 
(2) - USEPA Sediment Quality Benchmark (Freshwater Sediment Benchmark) 
(3) - Oak Ridge National Library Sediment Quality Benchmark (Freshwater Sediment Benchmark) 
(4) - Washington Apparent Effects Threshold (values taken from Buchman 1999 -Marine Sediment Benchmark) 

6/18/2004 SWMU362 Table 7 



SAMPLE ID 
SAMPLE DATE 

VQLATKES (@kg) 
Benzene i 
Bromofonu 
Carbon disulfide 
Cyclohexaue 
Ethylbenzene 
Methylene chloride 
Toluene 

SEMIVOLATILES (u&g) 
bis(2-Ethylhexyl)phthalate 
Butyi benzyl phthalate 
PESTICIDES (ug/kg) 
4,4’-DDD 
4&DDE 
alpha-Chlordaue 
METALS (@kg) 
Barium 
Cadmium 
Chromium 
Lead 

STATISTICAL SUMMARY 
SEDIMENT -SWMU 362 

SWMXJ CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMF LEZEXNE, NORTH CAROLINA 

Minimum Maximum 
Detected Detected 

Frequency Number of exceedances 
of Detection 

57 (2) 
650 (2) 

850 (3) 

NE 

89 (3) 
370 (3) 

500 (3) 

182 

11000 (2) 

2s 25 113 
27 37 313 
25 25 213 
25 35 2f3 
25 2J l/3 

22 38 313 
3J 35 l/3 

75 3 

92 J 
180 J 213 
92 J 113 

3.3 3.9 J 35 J 
3.3 0.8 J 35 

1.7 (1) 1.5 J 1.5 J 

48 (4) 3.9 J 5.1 J 
1 0.23 J 0.43 J 

52.3 2.5 J 17.4 J 
30.2 4.3 J 6.9 J 

215 
3f5 

l/5 

313 
3f3 
3f3 

313 

Notes:. ._-__-... .~ _ ~~ .~ -~- ~~.~. ~-.~ _ ~. ~-~~~ 

Shaded - Exceeds Region IV Ecological Screening Values for Sediment 
J - Analyte detected. Report value is estimated. 
ND - Not detected 
NE - Not established 
(1) - Screening level for chlrodaue used 
(2) - USEPA Sediment Quality Benchmark (Freshwater Sediemut Be&mark) 
(3) - Oak Ridge National Library Sediment Quality Benchmark (Freshwater Sediemnt Be&mark) 
(4) - Washington Apparent Effects Threshold (values takeu ftom Buchmau 1999 -Marine Sediment Benchmark) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 
0 
0 
0 
0 
0 
0 
0 



TABLE 9 .,, 

SUMMARY OF LITERATURE-BASED SEDIMENT TOXICOLOGICAL BENCHMARKS 
FOR DETECTED CHEMICALS LACKING USEPA REGION 4 SEDIMENT SCREENING CRITERIA 

SWMU CONFIRMATORY SAMPLING (CTO-143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Notes: 

AET = Apparent Effects Threshold (values taken from Buchman 1999) 
ER-L = Effects Rnage Low (values taken from Long and Morgan 1991 and Long et al. 1995) 
ER-M = Effects Range-Median (values taken from Long and Morgan 1991 and Long et al. 1995) _-..-.- --~.. 
FQ_Ep = Florida Dep_aJhnent-~~vjronmen~~ote~o~..-.----..--.-~. ~.. ~-~- ~~ -~ . .~--..-.--. _~- -- -- .-. -- - ------ -----_- - ~~~~~~~~~ _-~- --~-- _l--.l_ 
ISQG = Interim Sediment Quality Guideline (Values taken from Environment Canada 2002) 
LEL = Lowest effect level (Values taken from Persaud 1993) 
NEC = No Effect Concentration (values take from USEPA 1996b) 
NEL = No Effect Level (Values take from Persaud et al. 1993) 
NOAA - National Oceanic and Atmospheric Administration 
ORNL = Oak Ridge National Laboratory 
PEL = Probable Effect level (Canadian PEL values taken from Environment Canada 2002; USEPA PELs taken from USEPA 1996b FDEP PELs taken from MacDonald 1994)) 
SQB = Sediment Quality Benchmark 
SQG = Sediment Quality Guideline (ORNL values take froom Jones et al. 1997; USEPA SQB 
SQAG = sedimen quality assessment Guideline 
TEL = Threshold Effect Level (Values taken from MacDonald 1994) 
USEPA = Environmental Protection Agency 

_....... --- -. 
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4.43 SWMU 363 - M-21 Arresting Gear 

The foliowing sections present the SWMU *description and hisjory, the investigation activities 
conducted during the Phase II CSI, investigation findings, and conblusions. 

4.43.1 SWMU Description and History 

SWMU 363 is the M-21 Arresting Gear located adjacent to the Runway 05 at the MCAS. The 
SWMU consists of two square areas approximately 20 by 20 feet, which are used for placement ofthe 
arresting gear. Representatives from the Environmental Quality Branch (EQB) conducted site visit on 

: October 5,200 1. Stained soil was identified within the two areas a& confirmed that the operation of 
the M-2 1 arresting gear has resulted in the release of potentially hazardous materials. As a result, this 
SWMU was included in the Phase II CSIs under the RCRA program. A SWMU investigation plan is 
presented as Figure 1. 

4.43.2 Confirmatory Investigation Activities 

The Phase II CSI was conducted on March 23 and April 3,2002 in gkneral accordance with the Final 
Project Plans (Baker, 2002). The purpose of the investigation was tc/ evaluate potential impacts to soil 
at the SWMU and determine if groundwater has been impacted as \a result of a release(s) from the 
SWMU. The sample locations are shown on Figure 1. Detailed i procedures used to collect and 
analyze the samples are described in Section 3.0. 

The field investigation included the following: 

* Surface and subsurface soil sampling at two temporary well borings 
0 Groundwater sampling at two temporary wells 
l Installation of third temporary well to help in determining the direction of groundwater flow 

in the vicinity of the SWMUs 

Table 1 provides a summary of the temporary well construction details and static groundwater level 
measurements. A summary of the groundwater sampling field parameters is included in Appendii D. 

The water table was measured in the wells at depths ranging from approximately 5.1 to 6.6 fet below 
the ground surface. Groundwater elevations in the wells ranged from approximately 14.8 to 15.1 feet 
above MSL. An interpretive groundwater contour map is provided as Figure 1 and shows that 
groundwater in the vicinity of the SWh4U appears to flow west. 

4.43.3 Investigation Findings 

The soil and groundwater samples were submitted to CompuChem Laboratories and analyzed for 
VOCs, SVOCs, pesticides, and RCRA metals. A summary of the analytical results is included in 
Appendi G. 

The analytical results and statistical summaries for positive detecti ns are presented on Tables 2 
through 5 and were compared to the following screening criteria: 

b 

l Base background criteria 
. Default NC DENR soil to groundwater criteria 

4-124 



/ 
l USEPA Region IX industrial PRGs 

I 
It should be noted that SWMU 363 is not associated with a specific AOC due to the SWMU’s location 
with respect to the various AOC boundaries. Therefore, the data was not compared to AOC 
background criteria. In addition, site-specific NC DENR soil t4 groundwater criteria were not 
calculated because the site-specific TOC was 1000 mg/kg, which is ithe same value used to calculate 
the default criteria. 

Figure 2 presents the distribution of contaminants that exceeded the regulatory driven criteria and 
established background/secondary criteria. 

Seven VOCs were detected in the sample set. Bromoform and methylene chloride exceeded the NC 
DENR soil to groundwater screening criteria in the surface and subburface soil samples taken from 
borings SWMU363-TWO 1 and SWMU363-TW02. None of the other VOCs detected in the samples 
exceeded the applicable screening criteria. 

No SVOCs were detected in the soil samples above the laboratory reporting limits. 

No pesticides were detected in the surface soil sample set. However,~two pesticides (alpha-BHC and 
al&in) were detected in the subsurface sample set. None of th!e concentrations exceeded the 
established screening criteria. , 

Five RCRA metals were detected in the sample set, as follows: arsenic, barium, chromium, lead and 
selenium. Barium was the only metal detected above the Base background screening criteria (surface 
soil sample SWMU363 TWO2-00). There were no detections bbove the NC DENR soil to 
groundwater criteria or USEPA Region IX industrial PRGs. : 

Groundwater 

The analytical results and statistical summary for positive detections are presented on Tables 6 and ‘7 
and were compared to the following screening criteria: 

l Base background criteria 
a North Carolina 2L standards 

Figure 3 presents the distribution of contaminants that exceeded tht 
established background/secondary criteria. 

One VOC (2-butanone) and one SVOC (4-methylphenol) were de 
concentrations were below the applicable screening criteria. 

Six pesticides were detected in the sample set, as follows: 4,4’-DD! 
gamma-BHC, heptaclor, and heptaclor epoxide. Most of the pe 
groundwater sample f?om weIl SWMU363-TWO 1. Heptaclor and hq 41 
Standards in the sample from wells SWMU363-TWO 1 and SWMU3C 
the other pesticides detected in the samples exceeded the applicable 

Three metals were detected in the sample set, as follows: barium, cbro~ 
the only metal that exceeded the background criteria (sample fi-om we 
the metals detected in the samples exceeded the 2L Standards- 

4-I25 

regulatory driven criteria and 

acted in the sample set. The 

1,4,4’-DDT, endrin aldehyde, 
ticides were detected in the 
&or epoxide exceeded the 2L 
I-TW02, respectively. None of 
x-eeniug criteria. 

ium, and lead. Chromium was 
S-363-TWO 1). None of 



1 
4.43.4 Conclusions I 

Two VOCs (Bromoform and methylene chloride} were detected above the NC DENR. soil to 
groundwater screening criteria in soils. 

Two pesticides (heptachlor and heptachlor epoxide) were detected above the 2L standards in 
groundwater. 

The detections of bromoform and methylene chloride in the soils are suspected to be the result of 
laboratory contamination from cleaning and sample preparation acpvities. The detection of these 
compounds does not appear to be SWh4Grelated. / 

The pesticides detected in groundwater at concentrations above the 2L standard may be the result of 
base-wide pesticide application. These compounds do not appear to 

P 
e related to the activities and/or 

operations associated with the arresting gear. Therefore, no further /action is recommended for this 
SWMU. 1 
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SUMMARY OF PHASE IT CONFIRMATORY SAMPLING 
TEMPORARY WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL MEASUREMENTS 

RCRA CONFIRMATORY SAMPLING INVESTIGATION 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CTO-0143 

Top of PVC 
Consultant Casing Screen Depth to 
Supervising Elevation Ground Surface Boring Depth to Depth to Interval Groundwater Groundwater 

well No. 
Date Well (feet, above Elevation (feet, Depth (feet, Well Depth Sand Pack Bentonite 

Installed Installation 
Depth (feet, (feet, below top Elevation (feet, 

msl) above msl) ks) (feet, bgs) (feet, bgs) (feet, bgs) W of casing) bw) 
SWMU363-TWO1 3123102 BAKER 21.40 21.5 17 17 5 3 7 6,3 15.1 
SWMU363-TWO2 3123102 BAKER 21.44 21.5 17 17 5 3 7 6.6 14.8 
SWh4U363-TWO3 413102 BAKER 20.03 19.88 15 15 3 0 5 5.08 15.0 

Notes: 

msl = Mean Sea Level 
bgs = Below Ground Surface 

N/A = Not Applicable 
PVC = Polyvinyl chloride 

TempWekxls 
SWMLJ363 

- _. .- ..-. -- 



DETECTION SUMMARY 
SURFACE SOIL - SWMU 363 

SWMU CONFIRMATORY SAMPLJNG (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Base NC DENR Soil tcj~] SWMU36;;z;;; 
Background Groundwater Values PRGs Industrial Soil 

SWMU~G;;T$)$I; 

o’- 1’ O’- 1’ 

VOLATILES &/kg) 
2-Butanone 

4-Methyl-2-pentanone 
Acetone 

Bromoform 
Carbon disulfide 

Methyl acetate 
Methylene chloride 
METALS (mgkg) 

Arsenic 
Barium 

Chromium 
Load 

Selenium 

NE 692 28000000 7 J 60 
NE 2280 2900000 ND 1 J 
NE 2810 6200000 20 1000 J 
NE 1.2 (1) 310000 I2 27 
NE 4940 720000 1 J 25 
NE NE 96000000 ND 12 
NE 22 (1) 21000 32 25. 

0.67 5.24 
17 848 
15 27 
21 270 

0.46 12 

2.7 
100000 

450 
750 

ND 0.53 J 
9.9 23.5 
4.1 6.6 
3.5 7.1 
ND 0.29 J 

No SVOCs or pesticides were detected in the samples 
Bold - Exceeds base background concentrations 

Underlined - Exceeds NC DENR soil to groundwater criteria _. .__... ~.. .-. ~.~ ___.____ ~.~ ~~ ~.~ ~~~~ 71 Boxed Exceeds-WSEX-P~~--~~ -- 
(1) - Detected concentratiohs exceed NC DENR generic soil-to-water criteria, 

However, site-specific critieria were not calculated because the TOC was 1000 tngnig, 
which is the same concentration used to calculate the default criteria. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not established 

1 l/15/2002 
SWMU363-SOLL Page 3 of 4 



VOLATILE? (ugkg) 
2.Butanone 

4-Methyl-2-pentanone 
Acetone 

Bromoform 
Carbon disulfide 

Methyl acetate 
Methylene chloride 
METALS (mgikg) 

Barium 
Chromium 

Lead 
Selenium 

Base 
Background 

NC DENR USEPA Region Ix No. of Positive Range Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samples Detections Background Soil to Groundwater Industrial Soil 

NE 692 28000000 212 75-60 NA 
NE 2280 2900000 l/2 1.l NA 
NE 2810 6200000 212 20-1000 J NA 
NE 1.2 (1) 310000 212 19-21 NA 
NE 4940 720000 212 1 J-25 NA 
NE NE 96000000 l/2 12 NA 
NE 22 (1) 21000 212 25-30 NA 

0.67 5.24 2.1 l/2 
17 848 100000 2/2 
15 27 450 212 
21 270 750 212 

0.46 12 ,10000 l/2 

0.53 J 0 

9.9 - 23.5 ..,:' ,__. :p.~3~z. 
4.1 - 6.G 0 
3.5 - 7.1 0 
0.29J 0 

STATISTICAL SUMMARY 
SURFACE SOIL ” SWMU 363 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NO SVOCs or pesticides were detected in the samples 
J - Anaiyte detected. Report value is estimated. 

NA - Not applicable 
NE - Not established 

’ 

(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 
However, site-specific critieria were not calculated because the TOC was 1000 mg/kg, 
which is the same concentration used to calculate the default criteria. 

Base comparison - Fine Sand Surface Soil 

11/15/2002 

SWMU363qSGIL I'agc 4 of 4 
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Base NC’DENR Soil to-1 
Background Groundwater Values PRGs Industnal Sol1 

VOLATILES (q/kg) 

DETECTION SUMMARY 
SUBSURFACE SOIL - SWMU 363 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

2.Butanone 
Acetone 

Bromoform 
Carbon disulfide 

Methyl acetate 
Methylene chloride 
METALS (mgkg) 

Arsenic 
Barium 

Chromium 
Lead 

- PESTICIDES (@kg) 
alpha-BHC 

Aldrin 

NE 692 28000000 ND 
NE 2810 6200000 320 
NE 1.2 (1) 310000 a 
NE 4940 720000 ND 
NE NE 96000000 15 
NE 22 (1) 21000 27 

5.3 5.24 2.7 ND 
37 848 100000 20.4 
31 27 450 12.1 
13 270 150 5.1 

NE NE 590 5.2 J 
NE NE 150 11 

SWMU363-TwOl-05 SWMU363-TWO2-05 
03-23-2002 03-23-2002 

Y-11’ Y- 11’ 

5 J 
2 J 

22 
'4 J 

ND 
22 

1 J 
ND 
7.1 
4.6 

ND 
ND 

No SVOCs were detected in the samples . . ._-. -.- ..- 
- -- - -- -~- --- ------- --- -- ~~ -- - -_____ Bold - Exceeds.ha~.hackgroundconcentrations ---- ,--- -... 

underlined - Exceeds NC DENR soil to groundwater criteria 

I Boxed Exceeds USEPA Region IX PRGs 
(1) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

However, site-specific critieria were not calculated because the TOC was 1000 mg/kg, 
which is the same concentration used to calculate the default criteria. 

J - Analyte detected. Report value is estimated. 

ND - Analyte not detected. 
NE - Not established 

1 l/15/2002 
SWMU363-SOL 
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VOLATILES (ug/kg) 
2Butanone 

Acetone 
Bromoform 

Carbon disuhide 
Methyl acetate 

Methylene chloride 
METALS (mgkg) 

Arsenic 
Barium 

Chromium 
Lead 

PESTICIDES (@kg) 
alpha-BHC 

Aldrin 

Base 
Background 

STATISTICAL SUMMARY 
SUBSURFACE SOIL - SWMU 363 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NC DENR USEPA Region IX No. of Positive Range Positive Detects Positive Detects Positive Detects 
Soil to Groundwater PRGs Detects of Positive Above Base Above NC DENR USEPA Region IX 

Values Industrial Soil No. of Samples Detections Background Soil to Groundwater Industrial Soil 

No SVOCs were detected in the samples 
J - Analyte detected. Report value is estimated. 

NA - Not applicable 
NE - Not established 
(I) - Detected concentrations exceed NC DENR generic soil-to-water criteria. 

However, site-specific critieria were not calculated because the TOC was 1000 mg/kg, 
which is the same concentration used to calculate the default criteria. 

Base comparison - Combined Subsurface Soil 

NE 692 28000000 l/2 5.I NA 
NE 2810 6200000 212 25-320 NA 
NE 1.2 (1) 310000 212 22 NA 
NE 4940 720000 l/2 45 NA 
NE NE 96000000 l/2 15 NA 
NE 22 (1) 21000 212 27 NA 

5.3 5.24 2.7 t/2 1J 
31 848 100000 l/2 20.4 
31 27 450 212 7.1 - 12.1 
13 270 750 212 4.6 - 5.1 

NE NE 590 112 5.2 J NA 0 
NE NE 150 l/2 11 NA 0 

0 
0 
0 
0 

0 
0 

1 l/15/2002 
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DETECTION SUMMARY 
GROUNDWATER - SWMU 363 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

VOLATILES (ug/L) 
2-Butanone NE 170 100 

SEMIVOLATILES (q/L) 
4-Methylphenol NE 3.5 3 

METALS (ug/L) 
Barium 145 2000 108 

Chromium 5.8 
Lead 3.6 

PESTICIDES (q/L) 
4,4’-DDD 
4,4’-DDT 

Bndrin aldehyde 
gamma-BHC (Lindane) 

Heptachlor 
Heptachlor epoxide 

NE 0.14 0,052 
NE 0.1 0.029 
NE 2.1 0.025 
NE 0.2 0.0097 
NE 0.008 0.05 
NE 0.004 ND 

J 

SWMU363-TWO2 
04-03-2002 

ND 

ND 

46.8 J 
3.5 J 
2.3 J 

ND 
ND 
ND 
ND 
ND 
3.6 J 

~,~~~~~~~~,h~~~~~ Exceeds background concen~ations a' -ic. "ni*~icr.,r;x ,,>:<ms:. 
Bold - Exceeds 2L standards. 

J - Analyte detected. Report value is estimated. 
ND - Analyte not detected. 
NE - Not estimated 
(1) - If NC 2L Standard not available, Interim Standard was used. 

9/11/02 
SWMU363-WATER.xls 
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STATISTICAL SUMMARY 
GROUNDWATER - SWMU 363 

SWMU CONFIRMATORY SAMPLING (CTO-0143) 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Background NC 2L No. of Positive Range of Positive 
Concentrations Standards (1) Detects/No. of Samples Detections 

VOLATILES (q/L) 
2-Butanone 

SEMIVOLATILES (q/L) 
4-Methylphenol 

METALS (q/L) 
Barium 

Chromium 
Lead 

PESTICIDES (u&L) 
4,4’-DDD 
4,4’-DDT 

Endrin (2) 
gamma-BHC (Lindane) 

Heptachlor 
Heptachlor epoxide 

NE 

NE 

145 2000 212 46.8 J - 108 J 
5.8 50 212 3.5 J - 9 J 
3.6 15 212 2.3 J - 2.5 J 

NE 
NE 
NE 
NE 
NE 
NE 

170 

3.5 

0.14 
0.1 
2.1 
0.2 

0.008 
0.004 

112 

Ii2 35 NA 0 

112 0.052 J 
l/2 0.029 J 
112 0.025 J 
l/2 0.0097 J 
112 0.05 J 
l/2 3.6 S 

100 

Positive Detects above Positive Detects above 
Background 2L Standard 

NA 0 

0 0 
0 
0 

NA 0 
NA 0 
NA 0 
NA 0 

J ” Analyte detected. Report value is estimated. 
NA - Not applicable 
NE - Not established 
(1) - If NC 2L Standard not available, Interim Standard was used. 
(2) - Endrin, endrin aldehyde and endrin keytone (total) 

911 l/O2 
SWMU363-WATER.xls Page 1 of 1 



r,+;; i,<‘,i?..‘,,: 
; c ‘,‘ ‘:e,i -: . ,: , .v:. 

9 

i 
‘; 

‘L; 

IInoh-100 It 

a - TEMPORARY WELL FIGURE 1 
-b- GROUNDWATER FLOW DIRECTION PHASE II CONFIRMATORY 

14.8- - GROUNDWATER CONTOUR SAMPLING INVESTIGATION 
SWMU 363 
CTO- 143 

MARINE CORPS BASE, CAMP LEJEUNE 
XJRCE: MCR CAMP LEJEUNE MARCH 2000 NORTH CAROLINA 

__. .“. .= ,* L. 



- II .-.. ludkal I 

: 

/ 

..” 
._ 

- 

0 SWMlJ363-TWO3 

/ 

- TEMPORARY WELL PHASE II CONFIRMATORY INVESTIGAT 
CONSTITUENTS EXCEEDING SCREEN11 

CRIK&AU l!6;OIL 

CTO- 143 

IOURCE: MCB CAMP LEJEUNE MARCH 2000 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 



SWMU363-TWO.2 

swMuJB3-lwLll 
04-03-2002 

PESTICIDES MI/L) 
0.05 J 

,’ 

:: 

3 
i 
5 

FIGURE 3 
@ - TEMPORARY WELL PHASE II CONFIRMATORY INVESTIGATIC 
-b - GROUNDWATER FLOW DIRECTION CONSTITUENTS EXCEEDING SCREENING 

-14..3- - GROUNDWATER CONTOUR CRITERIAS~M;R;;;DWATER 

CTO- 143 
MARINE CORPS BASE, CAMP LEJEUNE 

;OURCE: MCB CAMP LEJEUNE MARCH 2000 NORTH CAROLINA 



/-= ‘\ 5.0 SUMMARY AND RECOMMENDATIONS : i 

Baker conducted a Phase II CSI at 47 SWMUs located at MCB, 5 
iamp Lejeune. The focus of this 

investigation was to determine which units need additional action/investigation and which require no 
further action. The recommendations included one or more of the following: 

0 RCRA Facility Investigation (RFI) - This investigation\ differs from the CSI. A CSI 
determines if the soils, sediment, surface water, and/or gqoundwater in the vicinity of the 
SWMU have been impacted by contaminants that may hap originated from operations or 
activities associated with the SWMU. A RF1 would determine the extent and effect of this 
contamination on the environment, and whether these constituents have the potential to cause 
risk to humans or ecology. 

l Additional Confirmatory Sampling - This investigation is similar to the Phase II CSI except 
that more data is needed at a particular SWMU to determine if the site warrants a RFI. Data 
collected during this type of investigation would be used to: I ( 1) determine if the Phase II CSI 
had truly identified the extent of any contamination at a /particular site; (2) determine if 
contamination detected at a SWMU was actually entering1 the site from an off-site source 
unrelated to the SWMU, or (3) fill data gaps needed to make recommendations for a 
particular SWMU. If a SWMU is related to a UST or AST system and can be placed into an 
on-going investigation, it may be recommended to do exactly this in leu of a Phase IIl CSI, if 
appropriate. 

a Interim Measures (IM) - IM would be recommended for! sites where it appears that the 
environment has been negatively impacted; however, the contamination has been delineated 
based on the results of the Phase I and ICI CSI. 

l No Further Action (NFA) - NFA would be proposed for those SWMUs that possessed enough 
evidence indicating that operations and/or activities assoc$ated with the SWMU were not 
negatively impacting the environment and/or those SW&Us that contain anomalous 
detections. 

Of the 47 SWMUs, it is recommended that 29 SWMUs require no fu~her action, 5 require additional 
confirmatory sampling, 3 require Interim Measures, 2 require additional confirmatory/Interim 
Measures, and 8 require RFIs. The analytical results for each SWMU are discussed in detail in 
Section 4.0 of this report and the recommendations are summarizedon Table 5-l. 

Common laboratory contaminants such as acetone, methylene chloride, 2-butanone, toluene and 
phthalate esters were observed in some of the samples collected during the Phase I/Phase II CSIs. In 
most cases, the concentrations observed in the samples were below the applicable screening. In a few 
cases, one or more of these compounds exceed the screening criteria. lIfthe compound was detected at 
a concentration exceeding the screening criteria, the exceedence was noted and was evaluated as to its 
relevance given’ the SWMUs operation and waste stream. For instance, if toluene was detected at 
levels exceeding comparison criteria at an oil/water separator, it is likkly that the contamination is the 
result of operations at the SWMU because the unit is expected to handle petroleum-based waste. 
However, if acetone was detected in the vicinity of a concrete coal stolage pad at levels exceeding the 
screening criteria, it would be reasoned that the presence of acetone 

wi 
as not SWMU-related since the 

compound is not used in the operations conducted at the unit. In c es where non-SWMU related 
It compounds were the only compounds that exceeded the screening c ‘teria, additional investigation 

activities were not proposed. 
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Revise, _,- ,.!prilZOO5 

SUMMARY OF PROPOSED RECOMMENDATIONS 
PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 

MCB CAMP LEJEUNE, NORTH CAROLINA 

l COPCs appear to be ubiquitous in surface 

l COPCs likely related to 
combustion/storage of coal as indicated by 
detections only in surface soil 

SWMU 254 - 1408 Dumpster Benzo(a)anthracene 
Benz,o(a)pyrene 
Benzo(b)fluoranthene 
Dibenz(a,h)authracene 
Indeno( 1,2,3-cd)pyrene 

Interim Measures 

does not exceed NC DENR soil to 
groundwater screening criteria; 
concentration slightly above background 

l COPC not detected in groundwater 
l COPCs iimited to surface soils 
l Interim Measures to include limited 

surface soil sampling (to 
confirm/delineate contamination) and 
removal 
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SUMMARY OF PROPOSED RECOMMENDATIONS 
PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 

MCB CAMP LEJEUNE, NORTH CAROLINA 

urmg Phase I CSI in 1997 
l Concrete-lined drainage ditch appeared to 

be “cleaned out” prior to the Phase II CSI 
l COPC not detected in soil or groundwater 

surface soil sampling (to 
confinndelineate contamination) and 

l Arsenic was only CQPC detected in 

l Samples collected adjacent to location 
during Phase II - could not duplicate 
Phase.1 Results 

* Pentachlorophenol not detected in 

l Arsenic detected in surface soil sample 
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SWMU Designation 
SWMU 265 - 2615 O/W 

SWMU 269 - 816 O/W 

3WMU 272 - AS137 O/W 

WMU 279 - FC200 O/W 

3WMU 285 - S947 O/W 

SUMMARY OF PROPOSED RECOMMENDATIONS 
PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 

MCB CAMP LEJEUNE, NORTH CAROLINA 

1 
svocs 

vocs 

svocs 

Metals 

woes 

vletals 

svocs 

woes 

Compounds Exceeding 
Screening Criteria 
Benzo(a)pyrene 

Benzene 
Ethylbenzene 
Cis-1,2-dichloroethene 
1,l -dichloroethene 
Trichloroethene 
Vinyl Chloride 
Xylenes 
2-Methylnaphthalene 
Naphthalene 
Arsenic 
Lead (groundwater only) 
Benzo(a)pyrene 
2Chlorophenol 
4-chloro-3-Methylphenol 
Pentachlorophenol 
Arsenic 
Mercury 

Benzo(a)pyrene 

Benzo(a)anthracene 
Benzo(a)pyrene 
Dibenz(a,h)anthracene 

1 
Recommendation 

No Further Action 

RCRA Facility 
Investigation 

No Further Action 

No Further Action 

No Further Action 

Additional Notes/ 
Comments 

l Isolated, anomalous detect in surface soi 
sample collected during Phase I CSI in 
1997 

l COPC not detected in groundwater 
l RF1 to delineate grotmdwater 

contamination 
l Soil contamination is bounded and locate 

in the former O/W separator and wash 
rack area 

l Isolated, anomalous detect of silver and 
arsenic in soil, and lead in groundwater. 

l Metals detected in surface/subsurface 
soils at concentrations slightly above 
screening criteria 

b Phenols not associated with fuel farm or 
oil/water separator 

b COPCs not detected in Groundwater 
b SWMU is not accessible and likely 

received intended waste only 
r- --c~~~~-~~~i~~~~~~G-6fS~~~~~- 

or release 
l Isolated, anomalous detect in subsurface 

soil that does not exceed NC DENR soil 
to groundwater screening criteria 

l COPC not detected in groundwater 
b Isolated, anomalous detects in surface soi 

sample collected during Phase I CSI in 
1997 

b SoQroundwater samples collected 
adjacent to detects during Phase II - no 
exceedances of screening criteria 

1 COPCs not detected in groundwater 
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SUMMARY OF PROPOSED RECOMMENDATIONS 
PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 

MCB CAMP LEJEUNE, NORTH CAROLINA 

SWMU Designation 
SWMU 291 - 034 Ditch Metals 

Compounds Exceeding 
Screening Criteria 
Arsenic 
Chromium 

Recommendation 
No Further Action 

Additional Notes/ 
Comments 

l SWMU located in industrial setting 
l Distribution of COPCs appears to be 

limited 
l Arsenic and chromium in subsurface soil 

isolated, anomalous detects reported 
during Phase I in 1997 

l The SWMU was the former drainage 
ditch - surface soil contamination would 
be expected if there was a release fi-om tht 
SWMU 

l The ditch emptied in a ponded area 
(former excavated area) - contaminants 
would be expected to accumulate here - 
possible source of groundwater 
contamination at well TWO3 

l IM conducted in January 200 1 to remove 
contaminated soil/sediment (i.e., source 

3WMU 293 - 1106/1107 O/W Metals 
removed) 

Lead (surface soil) Interim Measures l 

Arsenic (groundwater) 
Lead is prevalent in surface/subsurface 
soil 

l Lead exceedance isolated and limited to 
surface soils 

l Interim measures to include soil removal r--- __..._ _ __ ~~~.. ~.. - ~~ ~~~ - - and coXi~-~~Ephng 
l Arsenic in groundwater not attributable to 

SWMU - not detected in soils; detected in 

WMU 294 - 1203 O/W svocs 

Metals 

Benzo(a)pyrene 
Bis(2-ethylhexyl)phthalate 
Mercury 

No Further Action 
groundwater upgradient of SWMU 

l Distribution of COPCs delineated 
l COPCs not indicative of SWMU failure 

or release 
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SUMMARY OF PROPOSED RECOMMENDATIONS 
PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 

MCB CAMP LEJEUNE, NORTH CAROLINA 

I. \ 

Revise,.,, ,,&ril2005 

l COPC detected in subsurface soil below 
NC DENR soil to groundwater criteria; 
concentrations slightly above background 

l COPC not detected in groundwater 
l COPCs not indicative of SWMU failure 

l Building 1601 (Site 78 South) bein 

Interim Measures 

Benzo(k)fluoranthene 
Dibenz(a,h)anthracene 

l Naphthalene isolated, anomalous 
detection in groundwater 

l Silver detections in additional samples are 
located relatively far from the SWMU and 
appear to be randomly distributed 

sample collected beneath asphalt during 
Phase I CSI in 1997 

l COPCs are PAHs similar to asphalt-like 
material 

l COPCs not detected in groundwater 
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SWMU Designation 
SWMU 311- S1619 O/W 

SWMU 312 - S1735 O/W 

SWMU313-S1753OlW&AST Metals 

SWMU 314 - SM187 O/W svocs 

TABLE 5-i, .mtinued) 

SUMMARY OF PROPOSED RECOMMENDATIONS 
PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 

MCB CAMP LEJEUNE, NORTH CAROLINA 

vocs 

Metals 

svocs 
Metals 

Compounds Exceeding 
Screening Criteria 
Benzene 
Bromoform 
Chlorobenzene 
Chloroform 
Methylene Chloride 
Tetrachlorethene 
Trichloroethene 
Cadmium 
Chromium 
Lead 
Benzo(a)pyrene 
Arsenic 
Chromium 

Metals 

Silver 

Benzo(a)pyrene 
,Be~s(b)fluorstnthene--~. -~-----~~--- -- 
Dibenz(a,h)anthracene 
Arsenic 
Lead (groundwater only) 

T- 

-- 

Recommendation 
RCRA Facility 
Investigation 

‘~ 

Revisec., .&il2005 

Additional Notes/ 
Comments 

l COPCs detected in surface soils 

No Further Action 

Interim Measures 

l COPCs in groundwater not detected or 
below 2L standards 

* COPCs not indicative of SWMU failure 
or release 

l Benzo(a)pyrene may be related to coal 
residue or asphalt paving operations; 
SWMU is located adjacent to steam plant 

l Isolated, anomalous detect in surface soil 
sample collected during Phase I CSI in 
1997 

l COPC not detected in groundwater 
l Interim Measures to remove surface soil __ 

contammation adjacent to wash pad 
l Permanent well installed during the 

supplemental investigation confirmed that 
Lead in groundwater was attributable to 
turbidity 



SWMU Designation 
SWMU 3 15 - SM269 O/W 

SWMU 3 16 - TC773 O/W 

SWMU 3 17 - TT2453 Release 

T 

TABLE 5&i,.,., J&wed) 

SUMMARY OF PROPOSED RECOMMENDATIONS 
PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 

MCB CAMP LEJJXJNE, NORTH CAROLINA 

Compounds Exceeding 

svocs 
Metals 

svocs 
Metals 

VIetals 

Screening Criteria - 
Acetaphenone (groundwater 
only) 
Pentachlorophenol 
Arsenic 
Mercury 
Silver 

Benzo(a)pyrene 
Arsenic 

r 1 , _ Leaa 
I 
1 No Further Action 

Recommendation 
No Further Action 

No Further Action 

T 

-.- 

( 

, 

. 
Rev~se~,,e . ..., hril2005 

Additional Notes/ 
Comments 

l Acetaphenone and pentachlorophenol 
isolated, anomalous detects in 
groundwater and soil, respectively 

l Metals appear to be ubiquitous in soil 
l Concentrations of metals detected in 

surface soil slightly above background 
l COPCs not indicative of SWMU failure 

or release 
l More compounds likely would have been 

detected if the SWMU really failed or 
caused a release 

l COPCs detected in surface soils below 
asphalt; may be attributable to asphalt 
and/or tack oil 

l Arsenic is essentially background 
l COPCs not detected in groundwater 
l COPCs not indicative of SWMU failure 

or release 
l More compounds likely would have been 

detected if the SWMU really failed or 
caused a release 

l Isolated, anomalous detect in surface soil 
sample collected during Phase I CSI in 
1997 

b Concentrations detected in groundwater 
below screening criteria 

* Area disturbed during 
demolitionlremediation activities 
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SWMU Designation 
SWMU 318 - AS515 O/W 

T 

SUMMARY OF PROPOSED RECOMMENDATIONS 
PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Compounds Exceeding 
Screening Criteria 
Benzene 
Bromoform 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Methylene Chloride 
1,1,2-Trichloroethane 
Trichloroethene 
Vinyl Chloride 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
4-Methylphenol 
Naphthalene 
Arsenic 
Cadmium 
Chromium 
Mercury 
Silver 
Benzo(a)pyrene 
Mercury 
Silver __-. ~.- _._ -...~. - -- 

vocs 

svocs 

Metals 

svocs 
Metals 

vocs 

Metals 

Methylene Chloride 
Tetrachloroethene 
Cadmium 

Recommendation 
RCRA Facility 
Investigation 

No Further Action 

RCRA Facility 
Investigation 

Additional Notes/ 
Comments 

l Investigation to be extended into 
helicopter wash pad area 

l Being combined with SWMU 303 

l COPCs slightly above screening criteria 
l Area disturbed during demolition/highway 
---cons~ot~~n-aeti~ities--- -- ______--- 

l Sample distribution throughout the 
footprint of former wastewater treatment 
plant does not indicate evidence of gross 
contamination 

l RF1 to delineate soil and groundwater 
contamination 
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SUMMARY OF PROPOSED RECOMMENDATIONS 
PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 

MCB CAMP LEJEUNE, NORTH CAROLINA 

SWMU Designation 
SWMU 339 - AS146 Sandblasting Area 

SWMU 35X - Sneads Ferry Road Battery 
Dump 

Compounds Exceeding Additional Notes/ 
Screening Criteria Recommendation Comments 

vocs Bromoform No Further Action l 

Chloroform 
SWMU located in industrial setting 

l 

Methylene Chloride 
COPCs detected in soil below USEPA 
Region IX PRGs 

l COPCs not detected in groundwater 
l Most of COPCs detected in subsurface soil 
l Low levels of COPCs appear to be 

ubiquitous across soils; may be attributable 
to lab-type preparation/cleaning; not likely 
attributable to SWMU 

l COPCs not persistent in the environment at 
these concentrations 

Not Not Applicable No Further Action l 

Applicable 
Interim Measures conducted in July 200 1 

l Confirmatory samples collected; no 
constituents detected above screening 

3WMU 359 - Lot 201 Battery Dump 
criteria 

vocs Methylene Chloride No Further Action . 
Metals Cadmium 

Interim measures conducted in 

Lead 
July/August 200 1; source removed 

l 

Silver 
Low level of methylene chloride in 
subsurface soil; may be attributable to lab- 
type preparation/cleaning; not likely 
attributable to SWMU 

l Metals detected in subsurface soil and 
groundwater slightly above screening __.__ 

___.~__~ . ~--~ ..-- ~- ~.. _ .~_ .~ ..-. _.~..~_ -.-------~ -. crnerra 
l Additional investigations at Site IR 6 will 

include the area around SWMU 359 and 
will evaluate pesticides, cadmium and 
lead according to state recommendations. 



SWMU Designation 
SWMU 360 - Building 18 17 UST 

!i 

SWMU 363 - M-2 1 Arresting Gear 

T 

TABLE 5-i. ,. _ mfinued) 

SUMMARY OF PROPOSED RECOMMENDATIONS 
PHASE II CONFIRMATORY SAMPLING REPORT, CTO-0143 

MCB CAMP LEJEUNE, NORTH CAROLINA 

‘\ 
Revise,, ,,&I 2005 

VQCS 

svocs 

Pesticides 

Metals 
Pesticides 

svocs 

Metals 

vocs 
Pe&a?K. 

JOCS 

Pesticides 

Compounds Exceeding 

1 
Screening Criteria 
Bromoform 
cis- 1,2-dichloroethene 
Methylene Chloride 
Tetrachloroethene 
Trichloroethene 
Acetophenone 
4-Methylphenol 
Aldrin 
alph-/beta-BHC - 
alpha-/gamma-Chlordane 
4,4’-DDE 
4,4’-DDT 
Dieldrin 
HeptachlorHeptachlor Epoxide 
Arsenic 
alpha-/gamma Chlordane 
4,4’-DDE 
Heptachlor Epoxide 
2-Methylnaphthalene 
Naphthalene 
Arsenic 

Methylene Chloride (surface 
s!& ._.___-. ~_-..-.-..-- -...-.... ~. -- 
I,4’-DDD (sediment) 

Bromoforrn 
Methylene Chloride 
HeptachlorIHeptachlor Epoxide 
(groundwater onlyj 

Recommendation 
RCRA Facility 
Investigation 

RCRA Facility 
Investigation 

No Further Action 

No Further Action 

Additional Notes/ 
Comments 

l Pesticides and arsenic detected in soils at 
concentrations exceeding screening 
criteria. 

l SVOCs and pesticides in groundwater at 
levels exceeding screening criteria. 

l VOCs historically detected in 
groundwater. 

l Low level of methylene chloride in 
--fifed-so~l~maybeutab-~-t~l~b~----- 

type preparation/cleaning; not likely 
attributable to SWMU 

l The presence of 4,4’-DDD at relatively 
low levels is indicative of routine, base- 
wide pesticide application 

l Low level of VOCs ubiquitous across 
soils; may be attributable to lab-type 
preparation/cleaning; not likely 
attributable to SWMU 

l Pesticides in grotmdwater may be 
attributable to Base operations, but not 
SWMU 
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