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1.0 INTRODUCTION

This report presents the results of the prioritization of 18 current sites at Marine Corps Base,
Camp Lejeune, North Carolina into Operable Units (OU). Remedial Investigations and
Feasibility Studies are currently, or will be performed at these 18 sites under the Department
of Navy’s Installation Restoration Program. This report has been prepared by Baker
Environmental, Inc. (Baker) in response to the Request for Proposal for Contract Task Order
0086 (CTO 0086) by the Atlantic Division, Navel Facilities Engineering Command
(LANTDIV), dated November 21, 1991,

The 18 current RI/FS sites are identified in the "Final Site Management Plan For Marine
Corps Base Camp Lejeune, North Carolina, Fiscal Year 1993" prepared for LANTDIV in
September 1992 by Baker. Figure 1-1 shows the locations of the sites.

As defined in the National Contingency Plan (NCP), an “Operable Unit means a discrete
action that comprises an incremental step toward comprehensively addressing site problems.
This discrete portion of a remedial response manages migration, or eliminates or mitigates a
release, threat of a release, or pathway of exposure. The cleanup of a site can be divided into a
number of operable units, depending on the complexity of the problems associated with the
site. Operable units may address geographical portions of a site, specific site problems, or
initial phases of an action, or may consist of any set of actions performed over time or any

actions that are concurrent but located in different parts of a site.”

Site No. 78, the Hadnot Point Industrial Area (HPIA), has already been designated as
Operable Unit No. 1, and an Interim Remedial Action (IRA) RI/FS for the shallow aquifer is
being conducted at present. The remaining RI/FS sites have not been prioritized into OUs.
The objective of this task is to evaluate these remaining sites and determine the most

appropriate methods to determine the OUs.

1.1 Scope of Work

In order to complete the task objective, the following activities were conducted:

@ Discussions were held with EPA Region IV, N.C. DEHNR and LANTDIV to review
possible methods of categorizing sites into OUs.
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Figure 1-1
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® Previous documents prepared as a result of site investigations were reviewed to
determine the types of wastes disposed at each site and the types of contaminants

detected at the site. These documents are referenced at the end of this report.

® Site locations were plotted and evaluated to determine any geographical relationships

(i.e., sites within a common area) between the sites.

® Matrices were developed to compare the various sites to the types of wastes disposed
and the contaminants detected. These matrices were used to determine if there were

any similarities among the sites in terms of materials and contaminants.

® Sites were evaluated to determine any common watershed/drainage patterns/

ecological relationships between the sites.

Based on the above activities, preliminary OUs were developed based on common components

observed in the matrices, site locations, or noted in the previous site investigations.

The preliminary list of OUs was reviewed to determine if there needed to be any modifications

based on the geographic location of the sites.

1.2 Format of Report

The remainder of this report is divided into four sections. Section 2 reviews previous
documents which have been prepared addressing hazardous waste disposal practices at the
base. In Section 3, four different methods of grouping the sites into OUs are presented.
Section 4 prioritizes the sites into the recommended QUs. Section 5 lists the references used in

this report.



2.0 DOCUMENT REVIEW

In order to determine the characteristics of the current RI/FS sites, Baker reviewed site
assessment documents of Camp Lejeune which were completed in 1983 by Water and Air
Research, Inc. (Initial Assessment Study) and in 1990 by Environmental Science &
Engineering, Inc. (Site Summary Report). In addition, the Fiscal Year 1992 Site Management
Plan prepared by Halliburton NUS was reviewed. This section summarizes the information

gathered during the document review.

2.1 Initial Assessment Study

The Initial Assessment Study (IAS) completed in 1983 identified 22 sites that were
recommended for further investigation. The IAS determined that Petroleum, Oil and
Lubricants (POL) were used or disposed at 10 of the 22 sites. The IAS briefly described the
history of each of the sites, and listed the materials or wastes that were understood to be

-disposed at each site.

In addition, the IAS noted that although there were sites located throughout the base, three
areas, Hadnot Point Industrial Area, Camp Geiger, and the Marine Corps Air Station at New
River (MCAS New River) had the highest number of sites.

Finally, the IAS noted particular sites where contaminants might pose a threat to public
heslth, including Site Nos. 69 and 41. Site No. 69, the Rifle Range Chemical Dump, was used
to dispose chemical wastes. Site No. 41, the Camp Geiger Dump, had evidence suggesting that
ordnance had been disposed at the site.

2.2 Site Summary Report

The Site Summary Report completed in 1990 presented the results of sampling conducted at
the 22 sites. Sampling of groundwater monitoring wells, soils, surface water and sediments
was started in 1984, Additional sampling events took place in 1986 and 1987. The data
collected from the site sampling was used make a preliminary determination of the rate and

direction of groundwater flow and the extent of environmental contamination at the 22 sites.

The Site Summary Report included a description of each site and a history of the disposal

activities conducted at the site.



2.3 Site Management Plan

The Fiscal Year 1992 Site Management Plan (SMP) was developed in response to the Federal
Facility Agreement (FFA), dated February 13, 1991, The FFA listed 23 sites that were
required to complete a site investigation. The HPIA, which was not noted as a site in the FFA,
was designated in the SMP as Site No.78 (and also as Operable Unit No. 1). Five of these sites
have been dropped from the FFA list, leaving 17 sites in the SMP. Table 2-1 lists the 17 sites,
the dates they were in use, and the material deposited at each site. Figure 1-1 shows the

location of the sites.

2.4 Other

Site 86 (Tank Area AS419 - AS421 at Marine Corps Air Station) was added by the
Navy/Marine Corps to the IRP Program in August 1992. This site, which is newly-identified,

is not included in any of the studies/reports mentioned previously in this section.
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TABLE 2-1

DISPOSAL SITES REQUIRING RI/FS ACTIVITIES
MARINE CORP BASE CAMP LEJEUNE, NORTH CAROLINA

Site No. Site Description Dates Used Material Deposited
1 French Creek Liquids Late 1940s to Waste battery acid, POL
Disposal Area mid-1970s
2 Former Nursery/Day-Care 1945-1958 Various pesticides
Center
6 Storage Lots 201 and 203 1940s - Present Metals, DDT, PCBs
9 Firefighting Training Pit at 1960s - Present JP-4, JP-5, solvents
Piney Green Road
16 Montford Point Burn Dump 1958 - 1972 Garbage, waste oils, asbestos
(1958-1972)
21 Transformer Storage Lot 140 1950 - 1977 PCB spill, DDT, transformer oil
24 Industrial Area Fly Ash 1940s - 1980 Fly ash and cinders, WTP sludge, STP
Dump sludge, construction debris
28 Hadnot Point Burn Dump 1946-1971 Solid wastes, industrial wastes,
garbage, trash, oil-based paint
30 Sneads Ferry Road - Fuel 1970 Sludge from fuel storage tank,
Tank Sludge Area tetraethyl lead and related compounds
35 Camp Geiger Area Fuel 1957-1958 MOGAS (Spill)
Farm )
36 Camp Geiger Area Dump Late 1940s - late Mixed industrial and municipal solid
Near Sewage Treatment 1950s waste
Plant
41 Camp Geiger Dump Near Approximately Mixed industrial and municipal
Former Trailer Park 1946 - 1970 wastes, POL, solvents, old batteries,
Mirex, ordnance
48 MCAS New River Mercury 1956 - 1966 Dumping of approximately 1 gallon
Dump Site mercury yearly for approximately 10
years
69 Rifle Range Chemical Dump Mid 1950s - 1976 Chemical agent test kits, Malathion,
DDT, PCBs
73 Courthouse Bay Liquids 1946 - 1977 Waste battery acid, POL
Disposal Area
T4 Mess Hall Grease Disposal Early 1950s - 1960s ]| Pesticides, PCBs
Area’
78(1) ] Hadnot Point (Industrial 1940s - 1981 Fuel, solvents
Ares)
86 Tank Area AS419 - AS421 at 1970s - 1980s Former above-ground storage tank
Marine Corps Air Station area for petroleum product and wastes.
Groundwater is contaminated with
TCE.

(1) Operable Unit No. 1 - Not specifically mentioned as a site in the IAS, but included for completeness.

Source: Fiscal Year 1992 Site Management Plan, Halliburton NUS, 1992.




3.0 DEVELOPMENT OF POSSIBLE OPERABLE UNITS

After reviewing the documents noted in Section 2, Baker considered four methods of
prioritizing the 18 RI/FS sites into OUs: geography, materials disposed and contaminants
detected, individual sites, and common watersheds. This section presents these prioritizing
methods.

3.1 Geography Based Operable Units

The first proposed method of determining OUs for the 17 RI/FS sites is based on the locations
of the sites. Sites located near each other have been grouped together into an OU. This

method of grouping resulted in the 17 sites being arranged into 8 OUs.

Table 3-1 lists the 8 proposed OUs. Note that Site Nos. 21, 24, and 78 have already been
designated as OU No.1. Figure 3-1 shows the location of the 8 proposed OUs.

38.1.1 Advantages of Geography Based Operable Units
The following items are considered as advantages to geography based OUs:
® The RI/FS process would address definitive geographic portions of the base for
remediation and cleanup. For example, all sites in the Camp Geiger area may be

investigated as a group.

¢ Sites impacting a common watershed are more likely to be considered for remediation

as a group.
® Work performed at the sites, such as field investigations, sampling, and remediation

activities, may be managed and coordinated easier if the sites are located relatively

near each other.
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TABLE 3-1

POTENTIAL OPERABLE UNITS BASED ON GEOGRAPHY

%ﬁzﬁf Site No(s). Name
1# 21 Transformer Storage Lot 140
24 Industrial Area Fly Ash Dump
78 Hadnot Point Industrial Area
2 6 Storage Lots 201 and 203
9 Firefighting Training Pit at Piney Green Road
3 69 Rifle Range Chemical Dump
4 1 French Creek Liquids Disposal Area
28 Hadnot Point Burn Dump
5 2 Former Nursery/Day Care Center
74 Mess Hall Grease Disposal Area
6 16 Montford Point Burn Dump
35 Camp Geiger Area Fuel Farm
36 Camp Geiger Area Dump Near Sewage Treatment Plant
41 Camp Geiger Dump Near Former Trailer Park
48 MCAS New River Mercury Dump Site
86  |Tank Area AS419- AS421
7 30 Sneads Ferry Road Fuel Tank Sludge Area
8 73 Courthouse Bay Liquids Disposal Area

* Previously designated as Operable Unit No. 1
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3.1.2 Disadvantages of Geography Based Operable Units
The following items are considered as disadvantages to geography based OUs:

® Some sites within an area may not have common waste or contaminant characteristics
with other sites. For example, Site 48, MCAS New River Mercury Dump Site, does not
have common waste or contaminant characteristics with the other sites in the area
(proposed OU No. 6).

e Although some sites are in the same general area, they may still be a mile or more
away from each other, such as Site Nos. 1 and 28 (see Figure 3-1). Site problems would

not likely overlap from a geographical standpoint.

3.2 Disposed Material and Detected Contaminants Operable Units

The second proposed method of determining OUs for the 18 RI/FS sites is based on comaparing
the materials disposed and the contaminants detected at each site. Baker developed a series of
matrices (Appendix A) which compared the characteristics of the wastes and detected
contaminants at the 18 sites. Appendix A-1 shows that the most common materials disposed
at the base included POL, waste oils, and solvents. Most of this waste material was the result
of the use and maintenance of vehicles around the base. According to the Site Summary
Report, it was common procedure to dispose of these materials by dumping them on the

ground, burying them, or pouring them down the storm drains.

Appendices A-2 through A-5 show that most of the sites show evidence of groundwater
contamination, and at least 12 of the sites have signs of surface water and sediment

contamination.

Based on these matrices, Baker developed a list of 5 potential OUs, which are presented in
Table 8-2. Figure 3-2 shows the locations of these potential OUs.
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POTENTIAL OPERABLE UNITS BASED ON MATERIALS DISPOSED AND CONTAMINANTS DETECTED AT SITES

TABLE 3-2

. Contaminants Detected
%pei:ﬁtl)e NS 1?:) Name Materials Disposed "
nie No. ois). Groundwater Surface Water Soil Sediment
1* 21 Transformer Storage Lot 140 Pesticides, PCBs, Transformer Oil 0&G, Herbicides - Pesticides, -
Herbicides
24 Industrial Area Fly Ash Dump Solvents, WTP-STP Sludge Cr, Pb, Benzene, {Pb - J As, Cd, Cr, Cu,
Chloroform Pb, Ni, Zn
78 Hadnot Point Industrial Area Solvents Benzene, VOC -~ - -
Toluene, Cr, Fe,
Pb, Mn 0&G
2 1 French Creek Liquids Disposal Area Waste Battery Acid, POL Cd, Cr, Pb, 0&G ] Cr, 0&G, Phenol - Cr, 0&G, Phenol
73 Courthouse Bay Liquids Disposal Area | Waste Battery Acid, POL, Waste Oils | Cd, Cr, Pb, 0&G, | Cu - Cd, Cr,Pb
Phenol
3 2 Former Nursery/Day Care Center Pesticides, DDT VOC, Pesticides | Pesticides Pesticides Pesticides
6 Storage Lots 201 and 203 DDT, PCBs voc : - Pesticides Pesticides
69 Rifle Range Chemical Dump Pesticides, DDT, PCBs voC VOC,BHC - Pesticides
T4 Mess Hall Grease Disposal Area Pesticides, PCBs Aldrin - Pesticides -
4 9 Firefighting Training Pit at Piney Green |JP-4,JP-5, Waste Oils Cr,Pb - - -
Road
16 Montford Point Burn Dump Waste Oils, Solid Waste - - -- -
28 Hadnot Point Burn Dump Solid Waste, Industrial Waste As,Cr(+6),Cr, |BHC - As, Cd, Cr, Ni,
Pb, Ni, VOC, Se, Zn,
Pesticides, 0&G Pesticides, 0&G
30 Sneads Ferry Road Fuel Tank Sludge POL, Solvents, Fuel Tank Sludges Pb, 0&G - - 0&G
Area
35 Camp Geiger Area Fuel Farm POL, Mogas Pb, VOC, 0&G, - Pb, 0&G Pb, 0&G
TCE
36 Camp Geiger Area Dump Near Sewage | Waste Oils, Solvents, Industrial Cd, Cr, Pb, O&G, {Pb - Cr, Pb, 0&G,
Treatment Plant Waste Phenol Phenol
41 Camp Geiger Dump Near Former Trailer | POL, Waste Oils, Solvents, Solid Cd, Cr(+6),Cr, |} VOC, Aldrin, - Cr(+6),Cr, Pb,
Park Waste, Industrial Waste Pb, 0&QG, Phenol | O&G, Phenol 2,}«11,6-TN'1‘, 0&G,
. Phenol
86 Tank Area AS419- AS421 POL, Waste Oils, Solvents TCE - - -
5 48 MCAS New River Mercury Dump Site Mercury — - Mercury --

*Previously designated as Operable Unit No. 1.
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3.2.1

Advantages of Operable Units Based on Material Disposed and Contaminants
Detected

Operable units based on this method would have the following advantages:

e Sites with potentially similar waste/contaminant characteristics could be investigated

3.2.2

concurrently.
Sites could be remediated concurrently.
Sites could potentially be remediated with similar treatment technologies.

Disadvantages of Operable Units Based on Material Disposed and
Contaminants Detected

Operable units based on this method would have the following disadvantages:

® Sites could be located far from each other and in different drainage basins. For

3.3

example, Site Nos. 1 and 73, which were used for similar disposal activities, and have

similar contaminants, are located approximately five miles apart.

The determination of the OUs would be based on available information on waste and
contaminant characteristics which may not be entirely accurate. It is possible that
two or more sites do not exhibit similar types of environmental problems even though
they are reported to have similar waste histories. This could defeat the purpose of
studying these sites together in an attempt to use similar treatment methods and

technologies.

Individual Site Operable Units

The third proposed method of determining OUs for the 18 RI/FS sites is based on assigning

each site as an individual OU. Using this method, each site would be designated as a separate
OU, with the exception of Site Nos. 21, 24 and 78, which have already been designated as OU
No. 1, and Site Nos. 6 and 9, which are being studied together at present.



This proposed method of determining OUs resulted in a list of 15 potential OUs, which are

presented in Table 3-3. Figure 3-3 shows the location of these potential OUs.

3.3.1

Advantages of Individual Site Operable Units

Operable units based on this method would have the following advantages:

Separate RODs could be issued for each site, resulting in remedial action being

implemented at more sensitive or problematic sites on a fast-track basis.

It may be easier to prioritize the sites in terms of specific requirements, such as

environmental impacts, budget constraints, etc.

Concurrent RUFS activities could be conducted at multiple sites, even though they are

considered or listed as two separate OUs.

3.3.2 Disadvantages of Individual Site Operable Units

Operable units based on this method would have the following disadvantage:

3.4

® The larger number of OUs, when compared to other proposed prioritization methods,

may result in increased engineering and program administration costs associated with
the greater number of documents which would be required (RI/FS studies, RODs,
remedial design packages), and the amount of coordination, number of meetings, etc.

that would be required.

Site Nos. 21, 24, and 78 have already been grouped together and designated as OU
No. 1.

Watershed Based Operable Units

The last proposed method of determining OUs for the 18 RI/FS sites is based on determining

common watersheds. Sites on which surface water drainage discharges to the same drainage

basin or stream would be grouped together as on OU.



TABLE 3-3

POTENTIAL INDIVIDUAL SITE OPERABLE UNITS

%ﬁﬁg& Site No. Site Description
1* 21 Transformer Storage Lot 140
24 Industrial Area Fly Ash Dump
78 Hadnot Point Industrial Area
2 Storage Lots 201 and 203
Firefighting Training Pit at Piney Green Road
3 1 French Creek Liquids Disposal Area
4 2 Former Nursery/Day-care Center
5 16 Montford Point Burn Dump (1958-1972)
6 28 Hadnot Point Burn Dump
T 30 Sneads Ferry Road - Fuel Tank Sludge Area
8 35 Camp Geiger Area Fuel Farm
9 36 Camp Geiger Area Dump Near Sewage Treatment Plant
10 41 Camp Geiger Dump Near Former Trailer Park
11 48 MCAS New River Mercury Dump Site
12 69 Rifle Range Chemical Dump
13 73 Courthouse Bay Liquids Disposal Area
14 74 Mess Hall Grease Disposal Area
15 86 Tank Area AS419 - AS421

* Previously designated as Operable Unit No. 1
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Figure 3-3
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Using this proposed method to determine OUs, a list of nine potential OUs was developed,

which are presented in Table 3-4. Figure 3-4 shows the locations of these potential OUs.

34.1

Advantages of Watershed Based Operable Units

Operable units based on this method would have the following advantages:

3.4.2

Sites could be investigated concurrently, since contaminant migration may impact

common aquifers or surface waters.

Sites with contamination affecting the same local groundwater aquifer or stream could

potentially be remediated together, thereby potentially minimizing costs and time.

Disadvantages of Watershed Based Operable Units

Operable units based on this method would have the following disadvantages:

¢ Some sites within the same drainage basin may not have common waste or

contaminant characteristics with other sites. This may make it more difficult to

remediate the OU because multiple remediation techniques may be necessary.

Sites within the same drainage basin could still be located far from each other, which
may make remediation activities more difficult to plan and implement. For example,
Site Nos. 16 and 48, which are both located near the New River, are separated by the

river and are more than four miles apart by road.
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TABLE 3-4

POTENTIAL WATERSHED BASED OPERABLE UNITS

Operable | .
Unit. No. Site No(s). Name Watershed
1 21 Transformer Storage Lot 140 Gogdels Creek to
24 Industrial Area Fly Ash Dump French Creek to
78 Hadnot Point Industrial Area New River
2 1 French Creek Liquids Disposal Area Gogdels Creek to
28 Hadnot Point Burn Dump French Creek to
New River
3 2 Former Nursery/Day Care Center Overs Creek to Northeast Creek
4 6 Storage Lots 201 & 203 Wallace Creek
9 Firefighting Training Pit at Bearhead Creek
Piney Green Road
74 Mess Hall Grease Disposal Area
5 16 Montford Point Burn Dump New River
48 MCAS New River Mercury Dump Site
6 35 Camp Geiger Area Fuel Farm Brinson Creek
36 Camp Geiger Area Dump near Tank Creek
Sewage Treatment Plant
41 Camp Geiger Dump near
Former Trailer Park
86 Tank Areas AS419 - AS421
7 30 Sneads Ferry Road Fuel Tank French Creek
Sludge Area '
8 69 Rifle Range Chemical Dump New River
9 73 Courthouse Bay Liquids Disposal Area | New River

3-12




Figure 3-4
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4.0 SUMMARY OF SELECTED OF OPERABLE UNITS

In accordance with Task 8 of CTO 0086, issued by LANTDIV, Baker has made a preliminary
prioritization of the OUs for the 18 RI/FS sites at Marine Corps Base Camp Lejeune, North
Carolina. This prioritization was based on a review of existing information on the sites and is

intended to fulfill USEPA's requirements for remediating sites in terms of Operable Units.

Baker accomplished this task by initially considering four options for prioritizing the sites:
1) geography (relative locations of the sites), 2) materials disposed and contaminants detected

at the sites, 3) separate OU for each site, and 4) sites in common drainage areas.

After developing and reviewing the various matrices and tables developed by examining the
four proposed prioritizing options, Baker has determined that there are significant
disadvantages associated with each of the options which precludes any one of them as being
the clearly superior prioritization option. However, we did note some similarities in the four
potential prioritization methods. Most obvious is that some of the sites which are located near
each other are also in the same drainage basin, and in one case (Site Nos. 35, 36, 41, and 86)
have common waste and contaminant characteristics. In addition, this prioritization method
confirmed that a number of the sites have unique waste characteristics, or other factors, which
warrant individual investigation. Finally, Site Nos. 21, 24, and 78 have already been designed
as OU No. 1, and RI/FS Project Plans are being developed for Site Nos. 6, 9, 48, and 69.

Based on our review of these items, Baker has concluded that a more viable alternative is to
base the OU prioritization on a set of criteria which take into account the similarities of some
of the sites, and the unique characteristics of other sites. This method of prioritization would
allow more flexibility in defining the OU’s based on a number of criteria, as opposed to trying

to group sites according to one criteria.

Therefore, the recommended OUs are based on prioritizing the sites according to the following

criteria:
® Sites previously designated as OUs by LANTDIV and/or USEPA.
¢ Sites which are currently being considered for immediate RI/FS activities.

® Sites which are remotely located and/or have unique site characteristics.
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® Sites which are located near each other and have one or more common waste or

contaminant characteristics.
¢ Sites which are located in the same watershed and/or have the same ecology.
Table 4-1 presents the recommended OUs based the above criteria. The prioritization resulted
in nine potential OUs. As additional information on the sites becomes available, the listed

criteria for determining the OUs can be modified. The recommended OUs are shown on

Figure 4-1.
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TABLE 4-1

RECOMMENDED OPERABLE UNITS FOR
MARINE CORPS BASE CAMP LEJEUNE, NORTH CAROLINA

%p:ilt;al&)(l)e Site No(s). Name Primary Reasons for OU Selection

1 21, 24,78 | Hadnot Point Industrial Area Previously designated as Operable Unit No. 1.

2 6 Storage Lots 201 and 203 Sites are located near each other.

9 Firefighting Training Pit at Piney Green Road Sites are currently undergoing RI/F'S activities
(development of RI/FS Project Plans).

3 48 MCAS New River Mercury Dump Site Unique characteristics of the site involving the
disposal of mercury, which is highly toxic and
bioaccumulates.

4 69 Rifle Range Chemical Dump Unique characteristics of the site involving the
disposal of chemical wastes generated on the base.

5 2 Former Nursery/Day Care Center Similar characteristics of materials disposed
(pesticides).

74 Mess Hall Grease Disposal Area Sites are located near each other.
6 35 Camp Geiger Area Fuel Farm Similar characteristics of materials disposed (POL,
waste oils, solvents) and contaminants detected
36 Camp Geiger Area Dump near Sewage Treatment Plant | (metals, VOCs, 0&G). Sites are located in the
Brinson Creek and Tank Creek watershed.
41 Camp Geiger Dump near Former Trailer Park
86 Tank Area AS419 - AS421

7 1 French Creek Liquids Disposal Area Sites are located near each other and are located in

the French Creek watershed. Similar contaminants
28 Hadnot Point Burn Dump detected (metals, 0&Q).
30 Sneads Ferry Road Fuel Tank Sludge Area

8 16 Montford Point Burn Dump Isolated site which requires additional site
investigation.

9 73 Courthouse Bay Liquids Disposal Area Isolated site.




Figure 4-1




5.0 REFERENCES

“Initial Assessment Study of Marine Corps Base Camp Lejeune, North Carolina,” UIC-
M67001, Water and Air Research, Inc., April, 1983.

“Site Summary Report - Final, Marine Corps Base Camp Lejeune, North Carolina,” Contract
No. N62470-83-B-6101, Environmental Science and Engineering, Inc., September, 1990.

“Final Site Management Plan for Marine Corps Base Camp Lejeune, North Carolina, Fiscal
Year 1992,” Contract No. N62470-90-B-7629, Halliburton NUS, January, 1992.

“Federal Facilities Agreement Between USEPA, Region IV, DEHNR, and United States
Department of the Navy for Marine Corps Base, Camp Lejeune and Marine Corps Base, New
River, North Carolina,” December 6, 1989.



Appendix A
Disposed Materials and
Contaminant Detected Matrices




S.0. No. / 08 &

Subject; L Ame L€ T€ LN —OPERASLE UNITS . \ Subject:
MATBe1ALS DISPOSEP 4T Sheet No. of E— Sheet No. of

' EALMH SITE Drawing No. Drawing No.
E Computed by EP_‘D:__ Checked By Q.,()\/\/ Date 31692 Computedby __ Checked By Date

S.0. No.

APPEND IX A-|

i < T B LocaT (0N MATEIZIALS DISPOSE

: WALTE. vesTl ME | .oor | IP-4 | WASTE. | poesd] TEaS = | wre Soub |mwowt [fueL A OZt- CSHEM: [ ELY 4 MALA-
= ' FPoL == PeT| v S0 ST | WaAsE 3 ; : Megruey| AaENT !
No | PpEsceiPTIionN || Se N W“’E' WY Pt cloes TACS]! i IP-5| ones 05 "gfz:"ﬂ TS Z;uoéai‘i ’3";' AR ‘,;w%% N%ﬁs FMIBEX | Nance | MERsuer EOEWE é:w,. THION

. CINOERL]
| FeeNeH cEEE Looe P
l 27 7\/41,7/)4(:! ) %—7 . ‘ ) >< >< X

VY Y4
LI o 2

AEEA

TAY-Lpe CcENTEL | | R : i : ; : N -

o |sorsee cors |- a1 s | x| x [ x

2orgzos |- oL _ S ' o SRS B B SRS S LN S

o |rleceoprive . | s e | N S PR T N T

2 :ZJQ’/MIM&.P_I = e 97 . 72N N
AT PINEY GREEN| -

16 |\MoniToan powr | 4% G b ‘ SRS < | % 1 | %

~¢
b’
]
x
|
i
1
i
i
{
|
}
i
!
i
i

|z Jreawsroemer | so - ge Lo |l
“\srewse ormo| 2 2 Y

24 ngusmmz, AREL
- |FLy ASKH DuUrP - |-

29 | #aDno T POUINT Rl BS - . B R s B RS MR DU N I SR L N
[ _~8u£’N DMMP,. ._.._ — : Punt RO ‘ i R R . - - ‘ H : U ST RSN, .. - . .‘_H? i_ m‘__,i.__- _: ._.“ _1‘,,. .L__.__,r ‘: = - -,:_?_.. PR _..i,, .. --kfi-,

30| sPeans Feeey -\ . 40 | S U N A B | oot b s x|
| poAD — FUEL N 52 . R X o , I B )( N e X

TANE SLURSE ARER . AU : . - A ek o | NS EREE, ;

55 |camp omicer- | - 4 qg | O | B TR RSN IS I AL S S MU RV NER §

¢ arem bume neae| e 7e _ | X . X X KX
4l |camp oeosr | L | NS RN R : N
 {nume nEAZ A 4t = X x 1 X

FOo2riFE TEAwrz B

48 |MCAS NEW RINEE 44 {77
MERCURE Y [uMP

SITE-

it Gt e, DUMFP

73 |covrTHoUSE Bay 20 ez . >< x - o 7 X

LIRS P /!,-’_0)'/4 <

24 |\MESS AALL GREASEL 4.2 Bl - | 1< o s . , JIE SRERERE S _
D(5POSAL ArRER S X 1 X _ , . X o

75 HADA}O‘/ FPO/N T ‘ ;—501 9(0 ',
IOt ST L. RRER : v x
~ #g L2l 24 ’ :




A

P

SO.No. /208 & - 5¢

'Sdbject: Crpf LeTeane = OPERABLE LUNTS

GIRBOUNDWATE L - Sheet No. Sheet No. __ of
CONTRAMINANT S DETECTED Drawing No. DrawingNo. APPEe N DX A“ 2.
Computed by _M__.Checked By Date 3892 Computed by Checked By Date
’ T 1
o ZINE PEST oc QRGANGCHLORINE
SITE METACS ® O @ OEEHANOCHLOEL PESTICIDES ( P) % o ol 2.|ps;(oc£\
— 2ol T T T ccond | 3 ¥ chLorl - 1. DE ° rie~1 1.1,
No. | PESCRIPTION |4 |&d |Cr7CAT (0w | e Fill | BHC [oamse| OEB |voe | DT |35 lmweed 12T 0361 ja o> bl TCE
/ FMCZEE/<: RV y :
LIRUIDS IYSRSAL ALEA X R X
_ |\ForMEEZ NuESEEY T :
Z |\par-cAre cENTBERZ)| . ] K X | K X %
& STOEASRE toTs
| 2o £ zo3
FIEEFIenNT] N - ”
7 TEAINNG PIT AT X X | X
PINEY HGEREEN £ . . e
e |MovTEoRD PONT | - '
2«en. burar . ) o). -
21 | siorage cot 140 X X
A | ENOUSTE/A L ACGERY | U BNV R N2 AR S IR AV AR SRS FAV SRS IR (ORI SURNII AP RENURN SR SN I UUTN N .
2 iy asn DUMP | kS A
28 | Buen Dump % LR R ERaN XX X X
20 SNEADS FECrYy R R
BOFUEL TANK | X 1'X
~|-StUD& s AREA | - N - SCHI S S B S A B S
CAMP G EIAER . . A
S5 | aees cucL Faem. X X X
CRAMP GEIGER. N
3¢ | prEA DumP NEARSTP X X X < %
CAMP G EISGER i . -
4+ |purmp NEAE XXX X X X
FOPMER. TRAILER. P
MLAS NEW EIEL.
48 \mercuey oump SITE.
RIFLE EANGE.
U lcugrmic AL DUMP
COUBTHOUSE. BAY
73 | wewps prsPOSAL X X X X
MESS HALL GPEASE
74 DISROSAC Aee/ X
' HADNOT POINRT -1 -
T8 | inousTIiA (. AREA |
(2,20, 24) ! !
: i
® 1,2 DICHLOROETHANE |
@ (,I DICHLORDETHYLEVE. :
B T-1,Z7 DICHL0EO ETHENE
@ 1,2 DICHLORD PROPAME,
B) ETHYLBENZENE
@) 11,1 TRICHLOBOETHANE.




SO.No. [0S & —5&
Subject: (LArsp LeFecne ~ OPERASLE UNTS

',S.o. No. -
: -»

SUBEDCE. WnTBAL Sheet No. of Sheet No. of

CONTAMINANTS DETECTED DrawingNo. _____ DrawingNo. ___ APPEND X A -3
Computed by ___ 2 E7__ Checked By W pae 3B 92 Computedby _______ Checked By Date

’ .

SI/ITE METACS YO ' Lo |0 @ & ® OEEANOCHLOEINE PESTICIDES (OCP) - Ozéﬁgéﬁigg?{i&f\

. . . 1. . \ - a] CHLORY T or . : ] e o Y A 1Pke~ . ‘
WO, | DESCRIPTION |Ag | &d |CFCrT |Cu | Pb | NI | Se | Zn |20 | B B0 G0 1 2 | [T 02 | L2, |55 h""‘:ﬁz Lo e e |55 BHe [k von |voe. Do [ BES | wes BT bie R o4 ksl

; |FRENCH crEZI< A - N '
HRUDS INSROSAL AREA| X | . , . XX
NrorrEE vuEsery B I ' T - ' e f T T
s |s70rAGE toTs
2o £ O3 : ‘
9 |Fleerionn Ne _ : S R N o \
TEAIN NG PIT AT :
PINEY SGREEN £ .

te | MonTEoRD PanT ]
STORAGE. LOT (4D ' |
L e | HADNOT PowT |- | I S A N R I E i R B B IR R BEEE RS B
D TUEL, TANK | . | |
| S DG L AREL - | e | S DUUDU TN - O
3= C/‘]MP-:&E/&}EK_ '
AZEQ FUEL FARZPA.

21

{esme i e, : '
3¢ | arzn Pume neoesTE : X

CAMP G EIGER

H |purpe nepe | | X | X | X

MLAS NEW BEINEL.
48 \mercieesy oump SITE.

RUEFLE EANGE. )
C9 \cxericAc pump ' >< X ><

COLETHOUSE BAY - i
73 | wewes pisPOSAL X 1 ,

74 MESS Hall GEEASE
DISFOSAL A2EQ

78 | inousTiAC. HEEA ' _ . .
491.2/,'24) : : !

® 1,Z DICHLOROETHANE
@ (,1 DICHLORDETHYLENE
B T-1, 2 DICHLORO ETHENE
@ 1,2 DICHLORO PROPANE,
) ETHYLBENZENE :
@) 1.1,1 TRICHLOROETHAN




SO.No. [ 208& —5&
Subject (oppap LaTeeane ~ OPERASBLE LUNTS

S.0. No.

Subject:
SEDIMENT Sheet No. of Sheet No. of
CONTAM INANTS DETECT =D Drawing No. Drawing No. APPEND/){ A—- 4
Computed by_M_. Checked By Date B9z Computedby _ CheckedBy _____ Date '
=/ TE T AL YO Lo o6 @ ® © OZEANOCHLOEINE PESTICIDES (OCP) —me %:\ceéﬁ&f‘
. R » . ¢ Htoea] cHLvAd ' : ' - R N 1PkE-] =
MO | DESCRIPTION  |Ag | d |CF%lCeT |Cw | Po | NU |Se | Zn |280 | B plabidat i u 2 | ite [Tl |42, (PR 3&% L T |455 | BHe |08 vop [ooe. [ DT |85 |eed HR2 0%61 I\o& 24,5 pab]
B A TT T T 1T | <[
LIPS IXSFOSAL AEA| X . , . . ‘ XX
— |ForrEE Nagsery N ' | : = R : » NP
STOEAGE LoTs ' , ; , o NN
LR £ 203 : v N I KX
9 |FreerFienn e T NN , ‘ ' |
[TEAINING P17 AT
PINEY SQREEN) £ D . ‘ ] , o S S
to |MonTEo=D PO | L L | 5 | SRS D I B N R B O S N B | B
o/ 'W“ﬁ“’o'i’—“'—"f& o SRR AR R R R N R R R N e
STORAGE LOT (40 |- : : o : ’ - :

' '_ _.._z?_\_[DMSTZ/AL. = =v-§ SN IR BN BV § : . R I S . I B 1 q o _ )
24 FLYy 435H DUMP S X ‘ X X X X - X . . . . . . o
e | HADNOT PowT |y | ;

22 BUZN DU p b : .X

S
x|
!

30 SNEADS FEZZY : e _ ' I 1 T R N [ v
R FwEL TANK ; , 1] ¥ ERE -
R 3 = B e T T N e .- - : S R : - S, PR, !

3 CAMP G ElAER
ACER FUEL FARZM,.

X
X | > | X < | =

CRAMP GEIGER. ' _
3¢ AREA DDUNMP NEARSTF )< X ><
CAMP G EI&LER . . e v -
4 |pump nese XK X & 7. 4,6 |TNT X
FOEMER TRALLER FR
MLAS FEW EIVES.
48 \mercuesy oump SITE. MmEZC e ¢
RIFLE EANGE, . .
1 LCHEMIC AL DUMP K ><
COUETHOUSE BAY ., :
73 | wewps prs POSAL. X X K XX

74 MESS HALL SGCEASE
DISFROSAL AeEA
» HADNOT Po(nT ,
T8 | notsTII4 . AEEA | ‘ |
(9,24, 24 ) : !

® 1,2 DICHLOROETHANE
®| | DICHLORDETHY LENE.
@T (,Z DICHLOEO ETHENE
@ 1,2 DICHLORD PROPANE,

B ETHVLBENZENE

@) 1,1,1 TRICHLOBOETHANE.




. A
e

© so.No. L9208 ~5&

Subject; (odew LeT@ene OPERABLE UNTS

sore. SAMELL

=3 Sheet No. of

CONTAMINANTS DETECTELD  prawing No.

Computed by _7_3__‘2'7’__ Checked By __‘L()_LJ_ Date 3392

5.0. No.
ubject:

Computed by

Checked By

Sheet No.

of

Drawing No.

Date

APPENDIX A-5

SITE

METACS

YO

®_0Q

&)

S

OESHANOCHLOEINE PESTICIDES (OCP)

~o,

DPESCRIPTION

As | Cd |CF°lerT |cw | Po | N

AN

ACRO
LEIN

Bie

CHicoea] ceod

4,2
jt T A 5

Vi T L2
TRE |DE

ETHLY

Meth {1, ¢

I
~lene. TCE

oLu
Tm

ALD
ZiN -

BHC

DLE

BT

e | epeed 1

DRIN

e
CHLOE

T

b6

TOTA

1PkE~

NOLs

ORGANGHLORINE
HELA\ LIPES(QP

24,9

pas-T| PCB

FRENCH CREEI<
LIPS X EFDSAL AEA

|4

Chlorits

DARNE

N

| oAy-cArE CENTER

FORMEE MNUESEEY

Eg

N/

STOBAGE toTs
zor £ zo03

S o

FIEEFIGNTI Na
7EAIN NG P17 AT
PINEY SGREEZN 1D

| Boen. Durmr

AOWFOZD PoINT

21

TEBANS FORIMENZ.
STORAGE. LOT (40

INOUSTELI AL ACER
FLY 434 DUMP

| HADNOT POINT

BURN DU P

| SNEADS FEZr ¢

ROl TANK
—SLUDEGLE. AREA - -

3s

CAMP GEIaER
ACER FUEL FARPA

3¢

CAMP GEIGESR.
AREA DUNMP NEAZSTP

+

CAMP GEISERL
PUMP NEAL
FOEMER. TRAILER. FRA

48

MLAS KEW EINEEZ.
mercuey ouUmpP SITE.

mencitrey

@9

RIFLE EANGE.
lCHEMICAC DUMP

73

COUUETHOUSE AY
HURUILS DIS POSAL,

74

MESS Hall GEEASE
DISPOSAL AR=/R

HADWOT Po(n T
INODUSTIZ/A . ALEA

(9,20, 24 )

® 1,Z DICHLOROETHANE
D1, t DICHLORDETHYLENE.
B T-1,Z DICHLOZO ETHENE
@ 1,2 DICHLORO PROPANME,
B) ETHYLBENZENE

@) 1.1,1 TRICHLOBOETHANE.




	TABLE OF CONTENTS
	LIST OF APPENDICES
	LIST OF TABLES
	LIST OF FIGURES

	INTRODUCTION
	DOCUMENT REVIEW
	DEVELOPMENT OF POSSIBLE OPERABLE UNITS
	SUMMARY OF SELECTED OPERABLE UNITS
	REFERENCES
	APPENDICES
	APPENDIX A - Disposed Materials and Contaminant Detected Matrices




