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1.0 INTRODUCTION

This report presents an evaluation of the data which was generated by
the first round of verification sample collection and analysis of the
Confirmation Study of Marine Corps Base, Camp Lejeune, North Carolina
(MCB Camp lejeune). The data presented in this report consist of
analytical results for samples of surface and ground waters, sediments,
soils, and fish tissue collected at 21 sites of potential contamination

at MCB Camp Lejeune. These sites are listed below and shown in

Figure 1-1.
Site Number Name
1 French Creek Liquids Disposal Area
2 Former Nursery/Day Care Center (Bldg. 712)
6 Storage Lots 201 and 203
9 Fire Fighting Training Pit
7.y A Transformer Storage Lot 140
22 Industrial Area Tank Farm
24 * Industrial Area Fly Ash Dump
28 Hadnot Point Burn Dump
30 Sneads Ferry Road Fuel Tank Sludge Area
35 Camp Geiger Area Fuel Farm
36 Camp Geiger Area Dump near Sewage Treatment
Plant (STP)
41 Camp Geiger Dump
45 Campbell Street Fuel Farm and MCAS Air Field
Rapid Refueling Area
48 Marine Corps Air Station (MCAS) Mercury Dump
Site
54 Crash Crew Fire Training Burn Pit
68 Rifle Range Dump
69 Rifle Range Chemical Dump
73 Courthouse Bay Liquids Disposal Area
74 Mess Hall Grease Disposal Area
75 MCAS Basketball Court Site
76 MCAS Curtis Road Site
1-1
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During the onsite investigation of these 21 sites, 55 shallow ground
water monitoring wells were installed, and a total of 75 ground water
samples were collected for analysis from the 55 monitor wells,

17 existing potable water supply wells, and 3 hand-augered holes.
Information on a site-by-site basis relative to the number of ground
water monitoring wells installed; the total number of wells sampled; the
number of surface water, sediment, and soil samples collected; and the
analytical constituents for each sample type is presented in Table 1-1.
In addition, Table 1-2 presents information relative to the number of
soil borings, the number of soil samples collected from each boring, and
the identification of the existing potable water supply wells that were

sampled.

The objective of the data evaluation presented in Section 2.0 is to
compare concentration data for the samples collected versus available
standards and criteria to determine the presence of contamination. Also
presented in Section 2.0 are recommendations for future monitoring, and

these recommendations are summarized in Section 3.0.
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Table 1-1. Confirmation Study Verification Step Sampling and Analysis Program—
MCB Camp Lejeune

Wells
Site to be Total Surface Sediments (S) Soil
No. [Installed Wells Water or Tissues (T) Samples Analytical Constituents*

1 6 7 0 0 0 G, Cr, Pb, S, GG,
VoA, T. Phenols
2 1 D 0 0 = oCP, OCH
11 OCP, OCH
6 0 0 - 0 0 20 DDT-R
9 2 3 0 0 0 cd, Cr, Pb, 05G, VOA,
T. Phenols
21 1 1 0 0 - OoCP, OCH, EKCB
. ; 6 ocp, 0CH, FCB
6 0CP, OCH
22 2 3 0 0 0 Pb, 0&G, VOA
24 5 5 2 - 0 Metals A, VOA
25 Metals A
28 3 3 2 - 0 Metals B, OCP, FCB, (&G,
VOA
25 Metals B, OCP, PCB, O&G
2T ocP, PCB
30 1 1 0 0 0 Pb, 0&G, VOA
35 0 3t 0 0 - Pb, &G, VOA
3 Visual Only, Pb, O&G
36 4 4 0 0 0 , Cr, Pb, 08G, VOA,
T. Phenols
41 4 4 0 0 0 Cd, Cr, Pb, VOA,

T. Phenols, OCP, O&G,
Mirex, Qrdnance

Compounds
45 3 5 0 0 - Pb, 0&G, VOA
30 Visual Only
48 0 0 0 48 4 He
54 1 2 0 0 = Cd, Cr, Pb, 0&G, VOA,
T. Phenols
1-4
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Table 1-1. Confirmation Study Verification Step Sampling and Analysis Program—
MCB Camp Lejeune (Continued, Page 2 of 3)

Wells
Site to be Total Surface Sediments (S) Soil )
No. Installed Wells Water or Tissues (T) Samples Analytical Constituents*

15 Visual Only

68 3 5 0 0 0 VOA

69 8 8 3 0 0 ocp, PCB, PCP, VOA, Hg,
Residual Chlorine

73 4 S 0 0 0 -cd, Cr, Pb, Sb, G&G,
VOA, T. Phenols

74 2 3 0 0 - 0oCP, OCH, PCB

6 oCcp, OCH, PCB
75 3 6 0 0 0 VOA
76 a 2 0 0 0 VOA

— = Not applicable.

* Key to Constituent Abbreviations:

Cd = Cadmium.

Cr = Chromium.

Pb L MI

Sb = Antimony.

0&G = 0il and grease.

VOA = Volatile organic analysis.

T. Phenols = Total phenols.

OCP = Organochlorine pesticides.

OCH = Organochlorine herbicides.

DDT-R = o,p— and p,p'-isomers of DDD, DDE, and DDT.

PCB = Polychlorinated biphenyls.

Metals A = Arsenic, cadmium, chromium, copper, lead, nickel, selenium, and zinc.

Metals B = Arsenic, cadmium, chromium, lead, mercury, nmickel, and zinc.

Visual Only = Samples taken and inspected in the field for petroleum, oil, and/or
lubricant (POL) contamination.

Ordnance Compounds = TNT, DNT, RDX, and white phosphorus (WP).

PCP = Pentachlorophenol.

Hg = Mercury.

T Hand-augered holes without casings.

1-5
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Table 1-1. Confirmation Study Verification Step Sampling and Analysis Program—MCB Camp Lejeune

(Continued, Page 3 of 3)

Organochlorine Pesticides (OCP)

Aldrin

a-BHC

b-BHC

d-BHC

g-BHC

(hlordane
4,4'-DDD

4,4'-DDE

4 ,4'-DDT

Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Toxaphene

Organochlorine Herbicides (OCH)

2,4-D
2,4;5-T
Silvex

DDT-R

o,p-DDD
o,p~DDE
o,p-DDT
P:p'_mD
P,P '-DDE
p,p'-DDT

Volatile Organic Analysis
(voa)

Acrolein

Acrylonitrile

Benzene

Bramomethane
Bromodichloromethane
Bromoform

Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane

1, 1-Dichloroethylene
T-1,2=Dichloroethene
1,2-Dichloropropane
Cis-1,3-dichloropropene
T-1,3—dichloropropene
Ethylbenzene

Methylene Chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene

1,1, 1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorof luoromethane
Toluene

Vinyl Chloride
2-Chloroethylvinylether

Source: Envirommental Science and Engineering (ESE), 1984.
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Table 1-2. Soil Borings and Monitoring of Existing Wells
No. of
No. of Samples Per Total No. of (No.) and Bldg. No.
Site No. Soil Borings Boring Soil Samples of Existing Wells
1 0 0 0 (1).636
2 5 3/3* and 1/2% 11 (4) 616,645,646,
647
6 20 1/20%* 20 (0)
9 0 0 0 (1) 635
21 8 1/8t 8 (0)
2 2/2t1 4
22 0 0 0 (1) 602
24 0 0 0 (0)
28 0 0 0 (0)
30 0 0 0 (0)
35 3 1/3%%* 3 (0)
36 0 0 0 (0)
41 0 0 0 (0)
45 9 0/91tt 0 (2) 131,4140
48 4 1/4%%* 4 (0)
54 9 0/9t1t 0 (1) 5009
68 0 0 0 (2) RR-45,RR-97
1-7
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e 1-2. Soil Borings and Monitoring of Existing Wells (Page 2 of 2)

No. of
No. of Samples Per Total No. of (No.) and Bldg. No.

Site No. Soil Borings Boring Soil Samples of Existing Wells

69 0 0 0 (0)

73 0 0 0 (1) A-5

74 2 3/2% 6 (1) 654

75 0 0 0 (3) 106,203,

S-TC-1251
76 0 0 0 (0)
*

T

*%

Tt

L

[0

Composite sample from O- to l-foot depth, 1- to 2-foot depth, and 2= to
3-foot depth at each boring. ;

Composite sample from O- to l-foot depth at each boring.

Composite sample from 0- to 3-foot depth at each boring.

Composite sample from O- to l-foot depth and 1- to 2-foot depth at each
boring.

Grab sample collected at ground water table elevation at each boring.
Visual inspection only.

Source: ESE, 1984.

1-8
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2.0 DATA EVALUATION

As described in Section 1.0, this section presents the evaluation of the

concentration data from the first round of verification sample
collection and analysis relative to available standards and criteria.
The data evaluation is presented on a site-by-site basis, and the
potential for contaminant migration at each site also is discussed.

Additionally, recommendations for future monitoring also are addressed.

The criteria used in the following data evaluation are the criteria for
the protection of human health. These criteria are presented in the
U.S. Environmental Protection Agency (EPA) 1980 Water Quality Criteria,
Federal Register, 45(231). These criteria are based on the

carcinogenic, toxic, or organoleptic (taste and odor) properties of the
contaminants. Most criteria are based on the assumptions that exposure
to the contaminant is derived solely through consumption of water
containing a specified concentration of a toxic pollutant and through
consumption of aquatic organisms which are assumed to have

bioconcentrated pollutants from the water in which they lived.

In general, three types of criteria are presented in the EPA Water
Quality Criteria: (1) specific health-based criteria, (2) criteria for

suspect or proven carcinogens, and (3) organoleptic criteria.

Specific health-based criteria are presented as specific contaminant
concentrations in water which, if exceeded, can be expected to cause a
toxic effect in man. The criteria for suspect or proven carcinogens are
presented as concentrations in water associated with a range of
estimated incremental cancer risks to man. The range of concentrations
corresponds to incremental cancer risks of 10~7 to 1072 (one

additional case of cancer in populations ranging from 10 million to

100,000, respectively). However, the concentration criteria associated

~with this range of estimated incremental cancer risks was developed by

EPA for information purposes only; methods do not exist to establish the

presence of a threshold for carcinogenic effects. The organoleptic
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criteria are generally estimates of the levels of pollutants that will
not produce unpleasant taste or odor either directly from water
consumption or indirectly by consumption of contaminated aquatic
organisms found in ambient waters. For some pollutants, however,
specific toxicity-based criteria are presented for pollutants with

derived organoleptic criteria.

The criteria described above were selected for use in this data
evaluation because for most pollutants, these criteria are based on the
most recent toxicity studies and account for the carcinogenic effects of
contaminants. In addition, the EPA Water Quality Criteria which are
based on carcinogenic effects are generally more conservative than other
criteria which are based solely on acute toxic effects or a specific
acute adverse response, such as the EPA Suggested No Adverse Response
Levels (SNARLs) . Furthermore, the use of EPA Water Quality Criteria in
the assessment of ground water concentration data provides a more
conservative evaluation because these criteria are based on the
assumption that exposure to the contaminant includes consumption of
contaminated aquatic organisms, which would not be found in ground

water.

Because Cr contamination was detected at several of the sites
investigated (in terms of total Cr concentration) and the Cr criteria
are presented for chromium in both the trivalent and hexavalent states,
both the trivalent and hexavalent chromium criteria are addressed in the
data evaluation. If the total Cr concentration detected exceeded the
trivalent Cr criterion [170 milligrams per liter (mg/L)], then it was
assumed that all of the chromium detected was in the trivalent state.
Likewise, if the total Cr concentration exceeded the hexavalent Cr
criterion [50 micrograms per liter (ug/L)], then it was assumed that all

the Cr detected was in the hexavalent state.

Appendix A presents a list of abbreviations used in this report, and

Appendix B contains the ground water elevation data for the shallow

2-2
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ground water monitoring wells sampled during the investigation.
Information concerning expected rate and direction of shallow ground
water flow presented in the following sections is based on an analysis

of the ground water elevation data contained in Appendix B.

2-3
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SITE 1--FRENCH CREEK LIQUIDS DISPOSAL AREA

Site Investigation

o Six shallow ground water monitoring wells (Wells 1GWl1 through 1GW6):
Five downgradient wells (Wells 1GW1 through 1GW5).
One upgradient well (Well 1GW6).

o Deep water supply well No. 636 (Well 1GW7).

Data Evaluation

Detectable levels of 0&G, Cd, Cr, and Pb were identified in Wells 1GWl,
1GW2, and 1GW3 located north of the Main Service Road (see Table 2-1).
Of these analytes, only Pb levels in Wells 1GW3 and 1GW2 exceeded the
human health criterion (see Table 2-2). O0&G values may exceed
organoleptic (taste and odor) limits. Trace levels of volatile organic
compounds and phenols were also detected, although distribution was
sporadic. Levels of volatile organics in these wells were below the
applicable 10~ human health risk assessment levels (see Table 2-2).
Levels of phenols in all wells were well below the human health
criterion. South of the Main Service Road, detectable levels of 0&G,
phenols, Cd, Cr, and Pb occurred sporadically in Wells 1GW4, 1GW5, and
1GW6. All levels were below applicable criteria, as indicated in

Téble 2-2. Seven volatile organic compounds were detected in Well 1GW5.
Only two compounds (11DCE and TCLEA) exceeded the 10~ human health

risk assessment level (see Table 2-2). 1In addition, 111TCE was detected
in Well 1GW6, and TCE was detected in Wells 1GWl and 1GW2. However, the
levels of these compounds were below the 10~ human health risk

level.

Water supply well No. 636 (Well 1GW7) did not contain detectable levels

of any analytes of concern. This well draws water from a lower zone of







Table 2-1. Site 1--French Creek Liquids Disposal Area Sampling Data £a5c 1
ENVIRIMv¥FnTAL SCIENCE & ENGINFERING 12705784 : STATUS: PRELIVINARY
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0
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0
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U~/ 0
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n
SHLORNMT THANE (UG/L) 2441° <1 € <1 <1 <1 <1 <1
0
DIBINMACHLNRNMFTHANE 34306 <1.00 <100 <1.00 <1.00 <1.00 <l.20 <l.00
/) n
DICHL*NTFLIIN*METHANE 34668 <1 <1 <1 <1 <1 <1 <1
s/ 0 :
lel=DICHL"PNETHANFE 2449¢ <N,512 <050 <NJ50 <nNG50 2e7 <0e50 CNe50
CucsL) e
142=D1Cr1 "RNFTHAME 34531 CNeAN <N,20 <Ne9N <NL,R0 <He97 1.0 <093
s/ 7 :
141=-5ICHLORPRETHYLFNE 34511 <le % <1.7 <l.1 <l.0 l.1 <l.2 <l.1
tur /L) n
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QAP LMFETEKS STNRET # 374700 374701

METHOD #
JATC T/5784 1/5784

TIv® 815 845

T=14*=-NICHL*FROPENE 34699 <0e5 <0
(||(‘./L) 3

TTAYLETNJERF (UG/L) 34371 <049 <N.9
0

METHYLENE CHLORIDE 24423 <1 <1
e/ 0

Loyle e?=TECCH*ETHANE 34514 <Na7 <0.7
(ne/L) 0

TETR2ZCHLGRCGETHENE 24475 <145 <1453
(/L) 0

1e1¢2-TRICHLYETHANE 34576 <1.0 <1.0
(uG/L) n
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(s /L) ]
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(JUVAD] 0
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0
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0
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0
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n

LEARSTOGTALCUS /L) 10951 436N 13640
n

ANTIMCNYTOTALCUGZLY 1097 <54 <54
0

ITLYORGIP(MA/L) 560 2 2
0

SHENALS fUn’L)Y 32730 2 <1
0

Source: ESE, 1984.
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Site 1--French Creek Liquids Disposal Area Sampling Data (Continued, Page 2 of 2)

CAMP LEJEUNE
BOWEN/GEISZLER

FIELD GROUP LEADER: BOB GREGORY

1GWe
374703

775784
1015
<0e5
<0.9

<1
<Ne7

<1.5

<1.0
<lel

<1
<05

<"eB

49
<4049

<54

SAMPLE NJMBERS

1545 16us
374764 174705
777784 775784
1400 1130
<05 <Neb
<1 <1
3! <1
4 <0.8
68 <Y
<140 14
<140 <1.2
5.2 <1.3
<1 <1
0e9 <0e6
<048 <049
<6eN <60
7.0 34
<4040 5140
<54 <54
C0e7 CNeR
2 <6

1GW7
3747016

7/5784
1200
<05
<0.2

<1
<(eB
<1le5
C1s?
<Ue9N
<le2
<1
<0.5
<08
<60
<60

<4040

W

m”m
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01/14/85
Table 2-2. Site l-- French Creek Liquids Disposal Area Data Evaluation
Samples

Analytes Regulatory . Exceeding
Detected Limits Value (ug/L) Limits

0&G Organoleptic NL* NL

Phenols Organoleptic 300 None

cd Drinking Water/Ambient Water 10 1GW3

Cr TIL Ambient Water 170 mg/L None

Cr VI Drinking Water/Ambient Water : 50 1GW1, 1GW2

Pb Drinking Water/Ambient Water 50 16W2, 1GW3, 1lGW6
11DCLE NCAT NL NL

11DCE 1077 Human Health Risk Level 0.33 1GW5

T12DCE NCA iz NL NL

TCLEE 1072 Human Health Risk Level 3 None

TCLEA 1075 duman Health Risk level ¥5d 1GW5

111TCE Ambient Water 18.4 mg/L None

TCE 1072 Human Health Risk Level 27 None

Toluene Anbient Water 14.3 mg/L None

*NL = No numerical limit available.
tNCA = No criteria available.

Source: ESE, 1984.







NAVFAC.1/CLSITE. 2
01/14/35

the aquifer; there appears to be some degree of protection against
vertical migration of observed shallow contaminants toward the lower

producing zones of the aquifer.

The types of contaminants present at this site are consistent with the
previous activities. Waste petroleum, oil, and lubricants (POL),
battery acid, and general maintenance solvents were known to be used and

disposed of at this site.

Migration Potential

Site 1 is characterized by low natural ground water gradients. The
shallow ground water flows at a low rate away from Site 1 toward

Cogdels Creek to the northeast, north, northwest, and west, and toward a
tributary to Cogdels Creek to the southwest. The curreant density of
monitor wells is not sufficient to determine if contaminants are
discharging into the surface water network. The low gradients will
discourage the horizontal flow of contaminants, although some flow is

expected.

Vertical migration of contaminants does not appear to be significant
because well No. 636 is not yet affected by the presence of the shallow
contaminants above it. Breakthrough of contaminants to the producing

zone of well No. 636 remains a councern for the future.

Recommendations 3

All wells sampled in the first verification sampling event should be
resampled in the second sampling event. All analyses conducted during

the initial sampling and analysis effort should be repeated.

2-8






NAVFAC.1/CLSITE2.1
01/13/85

SITE 2--FORMER NURSERY/DAY CARE CENTER (BLDG. 712)

Site Investigation

o One shallow ground water monitoring well (Well 2GW1).

o Four deep water supply wells:
Well No. 616 (Well 2GW2)
Well No. 645 (Well 2GW3)
Well No. 646 (Well 2GW4)
Well No. 647 (Well 2GW5)

o Three soil borings in former play area. Composite sample from 0O- to
l-foot depth, 1- to 2-foot depth, and 2- to 3-foot depth at each
boring.

Soil Boring 2Sl:
0- to l1-foot depth (Sample 2S1A)
1- to 2-foot depth (Sample 2S1B)
2- to 3-foot depth (Sample 2S1C)
Soil Boring 2S2:
0- to l-foot depth (Sample 2S2A)
1- to 2-foot depth (Sample 2S52B)
2- to 3-foot depth (Sample 2S2C)
Soil Boring 2S3:
0- to l-foot depth (Sample 2S3A)
1- to 2-foot depth (Sample 2S3B)
2- to 3-foot depth (Sample 2S3C)

o Two soil borings in drainage ditch adjacent to site. Composite sample
from 0- to l-foot depth at each boring.
Soil Boring 2S4 (upstream of site)
Soil Boring 2S5 (downstream of site)

'






NAVFAC.1/CLSITE2.2
01/13/85

Data Evaluation

Ground Water:

As shown in Tables 2-3 and 2-4, detectable levels of DDD, DDE, and DDT
above the 10~ human health risk assessment level were identified in
the shallow ground water monitoring well (Well 2GW1). These compounds
were not detected in the four water supply wells in the vicinity of the
site (Wells 2GW2, 2GW3, 2GW4, and 2GW5). Protection of these wells may

be provided by horizontal separation from the site and vertical

displacement of the producing zones in the wells relative to the shallow

ground water at Site 2.

Soils/Sediments:
DDD, DDE, and DDT were detected in the majority of soil and sediment

samples from Site 2. Only sample 2S5 (ditch-downstream) did not contain

levels of these pesticides above detection limits. The presence of

these compounds was reflected in the shallow ground water onsite.

Migration Potential

Although the natural ground water gradients in the vicinity of Site 2

are extremely low, pumping of four water supply wells in the area

produces drawdown cones with increased gradients. Data describing these

cones and the degree of hydraulic connection between deeper producing
zones and the shallow aquifer are not available. The presence of
shallow contaminants at Site 2 and active water withdrawal nearby

indicates that further investigation may be required.

Recommendations

All wells sampled in the first verification sampling event should be
resampled in the second sampling event. All analyses conducted during
the initial sampling and analysis effort for the ground water samples

should be repeated for the second sampling.

2-10






2452 1
Table 2-3. Site 2--Former Nursery/Day Care Center (Bldg 712)

Sampling Data

ENVIRONPTLETAL CCIFNCE R ENGINFERIMG 1215785 STATUS: PRELININARY
ERAYTCT MUMEFR  A42224 G PROJECT NAME CAMP LFJEUNE
SIELD: GROUPS CLJMWI PROJECT MANAGIE? 30WEN/GEISZLER
SAPAMETERSS LJ2 SAMPLES: °PART FIELD GROUP LEADFR: B)IB GREGORY
SAMPLE NJMBERS
26Y1 2FW2 26Y3 2FfV4 2645
DPARAMTTF & & STORET # 374757 374778 374779 374710 374711
METHOD #
JATFE 174784 774784 774784 T7/4/°4 7/4784
Five 1607 1527 1545 1510 1533
ALRRTIN tue/L) 39332 <0«.00N8 <fe0DNB <N.u018 <PaN0UR <0.00D0R
n
3HC,& f1C/L) 39337 <0.LN10 C2qa0010 <0e201N <Re 0010 ¢0e.NN1C
0 %
SHC 8 Ui /L) 393IR  <C0.07017 <KOsCD710 <Ne00016 <0600210 <NNOGLD
n
3HC4N /L) 39259 <0.02N002 Che00UT <0e 2002 <0e00213 <0.0002
n
AHCH(LTHDANEDI(UG/ZL)Y 3924C <(40001C <0,00010 <K2,0C0010 <Ne400713 <Ca?9015
[
T cRLOIDANE CINEHL ) 39350 C0e010 <Ny 010 <0.010 <0, 010 <heN10
— 0 v
o DpDeeTr /L) 39330 CeN29 <0.07% <Ce003 <0.C93 <0.003
n
IPE &FEF Y ILGC /L) 39321 0e"16 <N,0708 <fe1908 <NeNONB <0s0002
9
DDT o2 CNIG/L) 39350 0el5 C0e 005 ‘K14 005 <N.205 <n,. 095
e
DJIELDRIN (UG/L) 39364 <0.C010 <7.,001¢ <".0010 <Ce0310 <0.9017
n

INDOSUILE ANyt (UG/L) 34361 <0.03CH <N,N0°8 <t.2008 <NeC"0A (feNCNA
G

EMDICULFIL® B (UG/L) 24356 <CeMQ2 Chel32 <n,np2 <Ne02 <fo002
n

TMDRSULF AL SULFATE 34351 <(.,005 <NeD" 8K <n,005 <NeiB <" ¢S5
e /L) €

ENDRIL VG L) Q3R Ll e QN2 <"y 0062 CGesCD2 Cle002
n

TNDRIN ALMEHYDNE 3436k <Ce"N4 Ge 724 <C.004 <re"n4 <ne004
(e /y) r

HEFTACHLTF (UG/L) 3041 <Qe0NOT KNgCin17 <P NLLT <Nt ANT Se0i6inT
n

HEPTACYHLF FHOXTDE Q407 KQhenNNg CngNNiig Cranfie <Nef 16 <NeNDE
Qe /Ly n

TOXRAE=TLT (UG/ZL) 394 <Gel03 Lhe 1kl <le 107 Clell g B

2940y TrTI2L  AUG/L) " 39720 <l.0817 Chgnip <" 080 <0en88C <N £AG
£

Zéfy T TATEREUG/ILY " 30744 Ciralit <Oe74 Lol LEaPRAY <574
rn
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Table 2-3. Site 2--Former Nursery/Day Care Center (Bldg 712)
Sampling Data (Continued, Page 2 of 6)
2431 3

ENVIFOUNSATNTAL SCIENCE & ENGIMEFRING 12/705/84 STATUS: PRELIMINARY

OROJFCT NUMBER 84222400

PROJECT NAMZI

CAMP LEJEUNE

SITLR GROUPS CLJUN1 PROJECT MANAGEZR: BOJEN/GEISZLER
PASAFETEFSS PART SAMPLES: PART FIELD GROUP LEADER: 328 GPEGORY
SAMPLE NJMBERS
2641 26W? 2GW3 26W4 2545
PSARAVETERS STORET # 374707 374708 374769 374710 374711
METHOD #
JATF 774784 774784 7/4/84% 774784 7/4/84
T WE 1600 1530 1545 1510 1590
29493=-TP/STLVFX 397€0 <0.02 <0.02 <0.02 <0e02 {0s02

wr/L)

ro

Mo

0






€1=C

Table 2-3. Site 2--Former Nursery/Day Care Center (Bidg 712)

Sampling Data (Continued, Page 3 of 6)

ENVIROMMENTAL SCIFMCE 8 ENGINEFRING

2PNJFCT NUMEFR 84222400
FlELD GROUPS: CLJUSI

PARPAMETERS? LS1 SAMPLES: PART
2S1A

DARAMFTEES STORET # 374600

METHND #
TATE 8/3/R4

B & 1630

ALDPRIMSSEDIUG/KG= 39333 <De.08
NPY) 0

JHC &L« SFNCURZKG=DRY) 39076 <006
J

AMC 59 SENIEURZKG=DRY) 34257 <N,04
0

SHC 4 (LTYNDANF )¢SED 39343 <004
Ue/KG=DPY 0

IHC 409 SFOCUG/KG=DRY) 34262 <%.10
0

THLPINANT «SED(UCG/KG= 39351 <1.9
neY) 0

IDDPF T4 ED(UG/KG= 39311 202
nev) 0

INESPP*eSED (UG/KG= 39321 15
nry) n

IDT4EF 4 SENCIG/KG= 39301 965
ney) 0

DTELDNRIMGSENC(UG/KR= 3JI93IR3 <0e2
RPYY (1]

INDCRILFANGASWSENIUG/ 34%64 <0.06
KG=NRY) h]

INDOSULF AL +SEDIUG/ 34357 <06
KG=NPY) 0

TND2SULFAN SULFoSEDy 34354 <0.8
WG/KG=DRY 0

INDRIM e SEFDIULIKE= 39393 <ot
DPY) n

TNDITN ALPeeSEDCUR/ 3439 <leb
KG=NRY) n

AFPTECHLIR 4SFRIUG/KG 39413 <0.07
-NrY) ]

HF2TACHL"R EFPOXeSEDR 39423 <le1
We/KG=DRY 0

TOXADPHTHT 9 SENDCUG/KG= 29413 <19
LRY) 0

244=NGSENR(YC/KG=-DRY) 29731 <33
0

20045 =To5[0CUP/KG= 39741 <1l.1

ney) 9

2s1p
374641

8/3/84
1630
<NM,NA
<N.06
<D.05
<0.05
<ol

<2.0

<0.2
<0.06
CGeb
<N.R
<0e5
<lU.6

<0ei7?

<20
<X.5

1.2

12/05/84

2s1C
374602

8/3/84

1630
<0.07
<0405
<0404
<0408
<0410
<1.8
<0.5
1.5
<1.2
<0.2
<N.05
<945
€047
<04
<0.5
<1406
<0.1
1o
<342

<1.1

STATUS? PRFLIMINARY
PROJFCT NAME CAMP LEJEUNE
PROJECT MAMAGIR: BOWEN/GEISZLER
FIELD GROUP LEADER: BJB GREGORY

SAMPLE NJMBERS

2524 2928 2s2c 2534
374603 374604 374605 374606
8/3/04 8/3/94 £/3/84 8/3/84
1630 1630 1630 1630
<n.08 <0409 <0.09 <"e09
<Ce06 <0406 <006 <5406
<0.05 C0405 <3.05 <Co0E
<n.05 <n.05 <0405 <. 05
<nel <ne1 <0.1 <01
COefioi e ERT <242 2241
152 ek <Geb 3.8
42 246 Ne3 35
18 <14 <led 57
<0e2 <0.2 <n.3 <Ge2
<0496 <0406 <0.06 <Ce06
<6 <06 <06 <leb
<08 <049 <149 <n.9
<0.5 <05 <G5 <05
<N <Neb o088 £5é5
<r.07 <007 <Ce08 <0407
<n.1 <0e1 <0l <0e1
<21 <21 <22 <21
eXak <347 <x.8 <346
<1.2 Sla2 <1.3 <1.2

2S38
3796°17

R/3/84
1630
<0.73
lel 6
<"ei5
0el5
<0e1
<2e1

<Nek

2S2C
374628

8/3/34

1530

<09

<Ce"b

Cle4

{fe2

ClelF

(a6

CCed

°
B
w
m”m

2S4
374673

8//84

1630

<010

<Ce7

<0a7

<10

J&3
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Table 2-3. Site 2--Former Nursery/Day Care Center (Bldg 712) bEa o
Sampling Data (Continued, Page 4 of 6) g :

ENVIRONNINTAL SCIENCE & ENGINEERING 12705784 STATUS: PRFLIMINARY
>pn i CT NUMBFR 84222400 PROJECT MAMI CAMP LEJEUNE
S1ELD GROUP: CLUSI PROJECT MANAGER: 30JEN/GEISZLER
St pMETERSS LS1 SAMPLES: FART FIELD GROUP LFADER: B3 GREGORY
SAMPLE NJMBERS
2S1A 2S1R 2s1cC 2S2hA 2528 asec 2S3A 2S3B 283C 2S4
dSARAVETERS STORET # 374600 374601 374692 374673 374604 374605 374606 2746717 5746, 3746.3
METHND #
DAT® 8/3/04 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84 8/3/84 B/3/84
TIVE 1630 1630 1630 1630 1630 1630 1630 1630 1630 1630
SILVFEXeSIDCUG/KG=-D) 39761 <0eb <0.6 <05 <0.6 €0eb <0e6 <Neb <l 6 {0e5 {0e7
0
MOISTURE(YWFT WT) 70320 9.5 14.1 5e5 1742 18,8 21.7 178 1.9 1944 23 °
n .







SLmc

Table 2-3. Site 2--Former Nursery/Day Care Center (Bldg 712)

Sampling Data (Continued, Page 5 of 6)

INVIRINMEMTAL SCIENCE & ENGIN

EROJICT NUMBFR 84222400
FITL" GROUPS CLJS1

PAPAMFTEFRS?: LS1 SAMPLES: PART
285
DARAUFTERS STORFT # 274610
METHOD #
JATT B8/3/84
TIvE 1630
ALDRTINGSFNI(NC/KG= 39333 <0.1
NRY) 0
AHC 4P 4SEL (UG S/KG=DRY) 390C76 <0.07
n
ILC+B+SINCURZKG=DRY) 34257 <l.06
0
3HCeS(LINNANE )9 SED 39343 <J.06
HNe/KG=NRY 0 :
3HC ¢ N9 SEN(UG/KG=DRY) 34262 <0e1
]
CHLOIDANF «SED(UG/KG= 39351 <245
nerY) ]

INDePP 4 SENCINR/KE= 39311 <De?
nPY) 0
IDEyPPYe<ED (UG/KG- 39321 <0e3
PFY) 0
IDDT PP * o SEDCUG/KG= 39301 <le.6
nrY) n
DTELDRPINGSFEN(UG/KG- 39383 <0eJ

ney) 0 ’
INDNSULF Ao ASSEDNIUGY 34364 <0.07
KG=NPY) 0
INDISULF AN 9B« SEDRCUG/ 34359 <047
KG=NPY) ]
THONOSULT AN 2ULFeSFDe 34354 <le0
"NC/KG=NRY 0
TMDRINMGSTD(IGE/KG= 39393 <.k
NRY) 4
TMDRIN ALD«oSED(UG/Z 34369 <Ne?7
KG=DRY) 0
HFPTACHLNR «SED(IG/KEG 39413 <0.0°
-ney) 0
JEPTACHL R EPOXSED 39423 <0,1
Ur/KG=DPY 0
TOXAPHTNT ¢ SEDCUG/KE= 39403 <25
nRY) 0
294=D4SEL(UG/KC=-DRY) 39731 <443
n
20647 =ToStNIIG/KE= 39741 <let
ney) 0

FERING

STATUS: PRELIMINAY
PROJECT NAME CAMP LEJEUNE
PROJECT MANAGEZR: BOWEN/GEISZLER
FIELD GROUP LFADER: BOB GREGORY

SAM2LE NJMBERS

PA

5

10







Table 2-3. Site 2--Former Nursery/Day Care Center (Bldg 712)
Sampling Data (Continued, Page 6 of 6)

ENVIROGNMFIITAL SCIENCE & FNGINEERING 12/7G65/R4 STATUS: PRELIMINARY
2R)JFCT NUMBER R4222400 PROJECT NAMI CAMP LEJEUNE
FICLL 'RPOUPS CLJSI? PROJECT MANAGZIR: SOJEN/GEISZLER
DARANFTOKRSS LS1 SAMPLES: PART FIELD SROUP LEADER: BOB GREGORY
SAMPLE NJMBERS
285
SLIAVFTERS STORET # 3746130
MFTHOD #
JATE B/3/84
TIME 1630
SILVEY«SECD(UG/KG=D) 39761 <0.7
0 "
MNISTURF(YYUFT WT) 70320 30e7
0

Source: ESE, 1984.

[

N

2851

11






NAVFAC.1/HTB2-4.1

01/14/85
Table 2-4. Site 2——Former Nursery/Day Care Center Data Evaluation
Samples

Analytes Regulatory Exceeding
Detected Limits Value (ng/L) Limits

DDD, PP' NCA* NLT NL

DDE, PP' NCA NL NL

DDT, PP’ 10”5 Human Health Risk Level 0.24 - 2GW1

*NCA = No criteria available.
tNL = No numerical limit available.

Source: ESE, 1984.

LT-C






NAVFAC.1/CLSITE6.1
01/13/85

SITE 6-—STORAGE LOTS 201 AND 203

Site Investigation

o Twenty soil borings. Composite sample from O- to 3-foot depth at each

boring. Samples 6S1 through 6S20.

Data Evaluation

In many of the samples obtained at both Lots 201 and 203, DDDPP',
DDEPP', and/or DDTPP' were detected (see Table 2-5). The individual
levels of pesticides were generally higher than observed in the soil at
nearby Site 2. Because lower levels of pesticides in the soil at Site 2
resulted in detectable contamination of ground water at Site 2, higher
levels of pesticides at Site 6 probably have resulted in ground water

contamination at Site 6.

Migration Potential

No data are available which document the presence of contaminants in the
ground water at Site 6, or the value(s) of present ground water
gradients. Migration under natural conditions would be expected to be
minimal; however, pumping of water supply wells in the vicinity may

cause increased movement of ground water and, possibly, contaminants.

Recommendations

No additional verification monitoring is recommended. However,
characterization monitoring should be conducted to determine if the
contamination detected in the soil has migrated down to the ground

water.

2-18






Table 2-5. Site 6--Storage Lots 201 and 203 Sampling Data : PAGE 2
INVIXOUMTOTEL SCTENCE & FNGINEERTING MULTIPLE FTELD GROUP REPGRT REPIRT DATE: WEDy DEC 05 1984
CAMP LEJEUNE
STATICN 6
651 €1 652 6S2 682 6S4 6SE 636 637 538
274611 398620 3745612 398631 374513 374614 374515 374616 374617 3TR61R
CILLICTTICM DATE 8/6/84 BIG/E4 8/6/84 R/6/84 B/5/84 3/6/84 8/6/84 3/6/34 8/5/34 976734
SHELECTT fs S ae 1130 1130 1120 1130 1130 1130 1159 1045 1045 1045
DING 0P 7 ¢ S LANG/KG= 29316 <0426 <0e427 <0.420 0.657 <0.325 €0.419 <0.418 <0.430 <0472 Ce437
. ;
Uﬁfyf"vl!”(HF/KG- ‘9322 <0.31° <1.321 <0e315 <Ne323 <0.%01 <0.314 <0313 <le322 <0324 Cced23
Sy
DDT.T::t“PlUC’kG- 3°14: 1.17 <l1.18 231 <1.19 <1.47 <1.15 1.78 <le17 {l.13 4489
D)D':C;::‘U(U"/VG- 39312 <05 0e5 <045 0.2 [ €065 1.7 065 Je€ De3

N2y
DIEsFP!e°FP (UIG/KG= 3932
PrKYY

0
1 1.2 0.6 le4 1.3 <Ne3 05 {0e2 | le6 le
0

DOTsPP? o CLTUUGC/KG= 393¢1 <le2? 1.0 1.2 <0eb <1.5 <l.2 Te3 2e7 3.3 85
n
0
0

npy)

MATS TURE “SHET WT) 7032 fel Eeb 448 Te2 2342 8.5 4.3 53 Teb 3a%

61-¢







Table 2-5. Site 6--Storage Lots 201 and 203 Sampling Data (Continued, Page 2 of 3) ket :
ENVIPONEETAL SCIENCE & EMGINEERING MULTIFLE FIELD GROUP REPORT RFPORT DATE: WEDe DEC "5 1°R4
CAMP LEJEUNE
STATION ¢
: 6S9 €210 6S11 €812 6S1% £S14 6S15 6516 6517 6313
374619 274620 374621 374622 374623 374624 374625 374626 374527 374523
COLLECTION NATE 8/6/84 8/6/04 R/6/84 8/€/84 8/5/84 8/5/84 8/6/84 8/5/34 875734 8/6/34%
COLLECTILN TI9E 10a5 1045 900 900 eon 907 9010 1007 1000 1000
DIDyI> " e HLIE/KG 19116 <0.439 1437 3644 <0426 13.¢ 4415 <0.4%6 1e24 3.25 1425
D)Ly“;;titG(U“’VC‘ 39323 <0.32% <0316 3240 <0320 5412 Te73 <0.327 le11 1.36 CLe34r
nrv
DDTovZ;‘%"(H;IKG- 39392 <1le21 15.8 324 <l.17 426 120 <1l.2°? 471 TT7e4 2347
ODUvF”;r‘:"UF/KG- 39312 <05 4.8 160 <05 25 12 <05 11 el 55
i
OJE.P;'.:r( (IG/KC=- 3932i 1.6 1.5 120 <0e2 29 17 <Ne? 4.9 ) & 247
WWTQTT;t:VF(”F/KF- 3"302 <1.2 49 <1.2 <1.2 779 3190 <le2 390 120 [
Arv
:i Mn]STHF?:-'FI HT) 7L32§ B8 5.0 100 6e2 942 1363 Re?2 1.1 46 1242
S 0






| &

Table 2-5. Site 6--Storage Lots 201 and 203 Sampling Data (Continued, Page 3 of 3)

ENVIROANMAIMTLL SPLIENCE & FMGINEERIMA MULTIPLE FIELD GROUP REPORT
CAMP LEJEUNE
STATION 6
6S19 €S20
374629 274630
CALLEC T PR TE 8/6/84 B/6/84
CHLECTICY TIimE 1600 1100
DODe AP ¢ SFL AU /KG= 39316 1.95 Ne442
Ny o
DIEGN2* 4 CEN(URAIKG- 30328 2e2°P <Ne332
pl-E"8 1 0
DIT 902t et D(VG/KO= 39206 41.3 1244
neyy n
NODePP YT CUr /KG=- 39311 6el 1.9
BLEA) ]
DIE LD g5 (UC/KG= 39321 18 l.1
ey n
DIT4PP* 4t (UIC /K= 393C1 140 41
nRY Y )
MWOIISTIRELVET ¥T) 70320 Te8 9.6
0

Source: ESE, 1984,

REPIRT DATE:

WED

BEC. 0S5 1234







NAVFAC.1/CLSITE9.1
01/14/85

SITE 9--FIRE FIGHTING TRAINING PIT

Site Investigation

o Two shallow ground water monitoring wells (Wells 9GW1 and 9GW2).
o Deep water supply well No. 639 (Well 9GW3).

Data Evaluation

Detectable levels of phenols, Cr, and Pb were found in Wells 9GWl and
9GW2 (see Table 2-6). Levels of Pb exceeded the human health criterion
in both wells (see Table 2-7); levels of phenols and Cr do not exceed
these limits. O&G in Wells 9GW1 [3 milligrams per liter (mg/L)]
probably exceed organoleptic limits, as noted during sampling. The
water supply well located adjacent to Site 9 (Well 9GW3) does not
contain detectable levels of these analytes. Protection of this well is
attributed to the same parameters described for most of the other
on-base water supply wells: vertical and horizontal distance from the
source areas of potential contamination. All analytes detected at this
site can be attributed to the burning of waste POL.

\

Migration Potential

Very low natural ground water gradients are estimated to exist at

Site 9. However, pumping at the water supply well would increase the
gradient locally. No data exist to estimate the degree of vertical
and/or horizontal hydraulic connection between shallow and deep aquifer
zones at this site. Currently, contamination from Site 9 has not

affected the supply well.

Recommendations

All wells sampled in the first verification sampling event should be
resampled in the second sampling event. All analyses conducted during

the initial sampling and analysis effort should be repeated for the

second sampling.
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Table 2-6. Site 9--Fire Fighting Training Pit Sampling Data

2PNJrYCT MUMBER
cIFLD BROUPS CLJY
DARAMETERS: LJU1

SARAMETEFS ST
ME

IATE

TIv-

ACRNLFI" (UG/L)
ACRYLOVITRILE (UG/L)
3ENZTNE (UG/ZL)
SRGMANTCHLNAROMFTHANE
(e /L)
JROMHFOIRM (UG/L)
FJROVIMETHANE (UG/L)
CARRON TF¥TRACHLCORIDE
(/L)
CTHLORNRENZENF (UG/ZL)

THLNINDETHANF (UGR/ZL)

2=CHL*ETH*VINYLFETHER
(uG/L)

ZHLO20FURM (UG/L)
CHLOROVTTHANE (UG/L)
JIBRNMOCHLNROMFETHANE
G IE S )
DICHLYDTFLUCYME THANE
(NrLL)
1491-DICHLORDE THANF
e /L)
1¢2=-DTCHLIROETHANE
ULV
191=DICHLOROIETHYLENE
(e/L)
T=14Z2=-NTCHLPPOETHENE
e/
142=-DTCHI GROFROPANE
(e /L)
CI1S=1492-NHICH'PROPENE
LLIGEL.Y

84222400
W1
SAMPLES: PART
96W1
NRET # 374712
THOD #
T/5/784
1345
34210 <10
0
34215 <11
i}
34030 <0e3
0
32101 <070
0
32104 <1.40
0
34413 <1
0
32102 <le3
+ 0
34301 <0.50
n
34311 <1
0
34576 <1
n
32106 <N.60
0
34418 <1
n
34306 <le19
0
34668 <1
0
34496 <050
0
34531 <N.40
c
34501 <11
0
34546 <lel
n
34541 <07
0
34774 <0.7
c

ENVIRIN®CLTAL SCIENCE R ENGINEERING

IGH?
374713

T/5/784
1420
<1
Qe
<0.3
<N.7C
<1.40
<1
<1.2
<050
<1
<1
<060
<1
<1.10
<1
<Ne50
<0990
<1l.1
<1l
<07

<heT

12/705/84

9GW3
374714

T7/5/84
1430
<10
<10
<0e3
<Ne60
<1430
<1
<1le3
<0.40
<1
<1
<260
<1
<1.00
<1
<050
<N.90
€1s1
<10
<06

<07

STATUS: PRELIMINARY
PROJECT NAME CAMP LEJEUNE
PROJECT MANAGER? BOWEN/GEISZLER
FIELD GROUP LEADER: BJB GREGORY

SAMPLE NJMBERS

PASE
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Table 2-6. Site 9--Fire Fighting T

ENVIRONMENTAL SCIENCE & EMGINEERING

PROJFCT NUMBER 84222400

FIELD GROUP: CLJUW1

PARAMETERS: LJ1 SAMPLES: PART
; 96W1
DARAMETERS STNRET # 374712
, METHND #
DATE 775784
TIME 1345
T-192-DICHL®*PROPENE 34699 <06
(UG/L) d
ETHYLBENZENE (UG/ZL) 34371 <1
n
METHYLENE CHLORIDE 34423 <1
(UG/L) 0
1914242=-TE*CH®ETHANE 34516 <08
(UG/L) o
TETRACHLOROE THENE 34475 <16
(UG/L) 0
14192=TRICHL*STHANE 34576 <1l.1
(ueG/L) 0
19192=-TRICHL*ETHANE 34511 <1.0
ue/L) n
TRICHLORNE THENFE 39180 <12
(UG7/L) 0
TRICHL*FLUOROMETHANE 34488 &1
(UG/L) 0
TOLUFNE (UG/L) 34010 <05
n
VINYL CHLORTDE(UG/L) 39175 <0e8
0
CADMIUMsTOTAL(UG/L) 1027 <6eN
[
CHROMIUMTOTALCUG/L) 1134 45
n
LEADsTOTAL(UG/L) 1051 R0 0
n
DILRGRyIR(MG/L) 560 3
G
PHENOLS (UG/L) 32730 3
¢

Source: ESE, 1984.

9GW?2
374713

T/5/84

1420 °

<0.6

<1

<1
<N.8
<le6
<l.1
<1.0
<1l.2

<1
<0.5
<0.8
<E.0

86
94.0

<a7

12/18/84

96W3
374714

7/5/84
1430
<15
<0e9

<1
<0.8
<1.5
<1.0
<0.90
<1e2
<1
<045
<0.8
<60
<6eC
<4060
<Ne8

<1

raining Pit Sampling Data (Continued, Page 2 of 2)

STATUS: PRELIMINARY

" PROJECT NAME CAMP LEJEUNE

PROJECT MAMAGER: BOWEN/GEISZLER
FIELD GROUP LEADER: BOB GPEGORY

SAMPLE NUMBERS

W

m™m







NAVFAC.1/HTB2-7 .1

01/14/85
Table 2-7. Site 9--Fire Fighting Training Pit Data Evaluation
Samples
Analytes Regulatory Exceeding
Detected Limits Value (ug/L) Limits
0&G Organoleptic NL* 9GW1 (Obvious
odor during
sampling)
Phenols Organoleptic 300 None
s Cr TIL Ambient Water 170 mg/L None
4 Cr VI Drinking Water/Ambient Water 50 9GW2
Pb Drinking Water/Ambient Water 50 9GW1, 9GW2

*NL = No numerical limit available.

Source:
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NAVFAC.1/CLSITE21.1
01/13/85

SITE 21--TRANSFORMER STORAGE LOT 140

Site Evaluation

o Four soil borings inside fenced compound.

Soil Boring 21S2A. Composite soil sample from O- to l-foot depth
(Sample 21S2A).
Soil Boring 21S2B. Composite soil sample from O- to l-foot depth
(Sample 21S2B).
Soil Boring 21S1. Composite soil sample from O- to l-foot depth
and 1- to 2-foot depth.

0- to l-foot depth (Sample 21S1A)

1- to 2-foot depth (Sample 21S1B)
Soil Boring 21S1C/21S2C. Composite soil sample from O- to 1-foot
depth and 1- to 2-foot depth.

0- to l-foot depth (Sample 21S1C)

1- to 2-foot depth (Sample 21S2C)

o Six soil borings outside fenced compound. Composite soil sample from
0- to l-foot depth at each boring (Samples 21S3A through 21S3C, and

21S4A through 21S4C).

Data Evaluation

Ground Water:

It is suspected that pesticides and PCB oils were disposed of at

Site 21. As shown in Table 2-8, shallow ground water collected at

Well 21GW1 did not contain detectable levels of any of these analytes,
indicating that disposal may have involved quantities that have
dispersed/degraded via natural mechanisms prior to reaching the ground
water. Lack of mobility (vertical) would also preclude movement from a

surface source toward the shallow ground water.’

2-26






Table 2-8.

ENVIRIHNM

sQANn

ENTAL

JZCT NUMBFR

R4222400

CITLD GROUP: CLJUW1

o AR

EMETERSS LJA

Site 21--Transformer Storage Lot 140 Sampling Data 083

SCIENCE R ENGINEERIMG

SAMPLES: PART

DARAMFTERS STNRET #
METHOD #
JATF
TINE
ALDRTM (NG/L) 39330
0
3HC A (UR/L) 39327
0
IHCe8 (UR/L) 39338
0
QHCD (I'0/L) 39259
0
3HC+C(LTNDANEICUGZL) 39340
0
CHLN2IDANF (UE/L) 39350
0
JDDePPOCUC/L) 39319
0
IDFezP(UC/L) 39320
0
DRT o PP GUGZEY 39310
0
DIELN®IN (UG/L) 39387
0
TNDOSULFANeA (UG/L) 34361
0
FNDNOSULFAMGB (UG/LY 34356
n
IMDOSULFAM SULFATE 34351
(uc/L) 0
INDRIN (UG/L) 393ag
0
TMDeIN ALDEHYDE 34366
(ne/L) 0
HCPTACHLAR (UG/ZL) 39410
n
HERPTACHL?® FPOXIDE 3942"
(UG/L) 0
TOYL2HENT CUG/L) 3949C
D]
244=0y TOTAL CUG/L) 3913¢
0
20495 =T VATEPAUG/L) 39740

216W1
374715

Tr4/784
9270
<0.0008
<0.NN10
<0.00010
<0.0003
<0.00010
<0.010
<0.003
<h.C0N8
<C+005
<0.0010
<0.0008
<0.N02
<6005
<0.002
<l«eNN4
<0.,0007
<0.C00€
<C.100

CCe0PRJ

12/035/84 STATUS: PRELIMINARY
PROJECT NAME CAMP LEJEZUNE
PROJECT MANACER: BOWJEN/GEISZLER
FIELD GROUP LEADER: BIB GREGORY

SAMPLE NJUMBERS

14
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lable 2-8. Site 21--Transformer Storage Lot 140 Sampling Data (Continued, Page 2 of 6)

ENVIPONMFNTAL SCIENCE B ENGINEERIMG 12/765/84 STATUS: PRELIMINARY
; FROJFCT NUMBER R4222400 PROJECT NAME CAMP LEJEUNE
T1ELDL GRNAUPZ CLUWI PROJECT MANAGZR: 30WEN/SEISZLER
SARAMETERSS LJ4 SAMPLES: PART FIELD GROUP LEADFR: 323 GREGORY
SAMPLE NJMBERS
216GW1
SARAMETEFRS STNRET ¢ 374715
METHOD #
JATE 774784
TINE 9210
29495 =TP/SILVEX 39760 <0.,02
(UG/7L) 0
PCRSy WATERCUGAL) 39516 <0.010
0

8¢-¢C






Table 2-8. Site 21--Transformer Storage Lot 140 Sampling Data (Continued, Page 3 of 6) A .
IyVIRTNIEHTAL SCIENCE & ENGINEERING MULTIPLE FIELD GROUP REPORT REPORT DATE: WEDy DEC 05 1534
CAMP LEJEUNE
STATION 21
21°1A 21S1A 21518 21S18B 21s51C 21s81¢c 21S2A 21S2A 21523 21587°
374631 3986:2 374632 398603 374533 3986104 374634 39R5(05 374535 374535
CRLLE STT 5 RETE 8/3/R4 8/2/24 873784 8/3/84 8/3/84 R/3/R4 8/3/84 8/3/34 8/3/34 B/3/73%
CALLECTL A" TINE 1120 1730 1130 1730 1130 1730 1145 1730 1195 L 185
ALCRINSSIN(UG/KG= 39333 1.1 <0.08 <0.08 <N.08 <0.08 <0.08 <0e"8 <N L7 <0.08 <0.08
nu A
QNCQAQ<;H(H’/KG—DRY) 59072 <0.05 <0405 <0.05 <D G5 <. 05 <0« 06 <Ne G5 7«05 <. «05 {0e05
A4Co {9 SED UG/ KE=DRY) 34252 <0.04 <G4 <0.04 <Ne«%4 <N.04 <0,05 <feC4 {0.04 CHe04 {0e04
BHCv”’LELrD":\,QED 39343 (0.04- Cbel4 <0,04 <0.04 <004 <0.05 <ie04 {GeCt Cle0 {0.0%
e/ ihia NG
94n.ﬁ:t¢;«uc/;n-nav) 3426; <C.10 <0110 <0,10 <Ne10 <0.10 <f.1 <fe10 <0e19 <Cel0 <013
- CHLOR[ "7 +SED(UG/KC= 3935? <18 <1.8 <l.8 <le8 <19 <1.9 <1e8 <1.8 <le8 <l.?
L
!% D]Uqlé't:fL(H’IKC- 39312 Sel 4.0 <Ne5 0e6 €Neb . <05 Teb 47 34 CJe5
?)C.’?‘r;LF (UG/KG= 39322 46 4.3 <Pe?2 Se6 <02 el 74 57 43 25
ANy
DIT PP~ o FPIUG/KG= 39332 52 14 <1l.2 58 <12 <1.2 349 57 4N 87
Jlbe:{:iﬂfn(UGlﬂﬁ- 3q58§ <Je2 3 <0.2 <Ne2 <Ce2 <2 <0s2 <Ne2 <De2 Cle?2 {le2
an
LUHH‘]L:;ﬁ.ﬁv'ED(UG/ 34362 <NeC5 <0e05 <005 <005 <Ca 08 <006 <La NS e 05 < e 05 {0s905
Krapn ,
?VU“°UL‘;“1;Q<ED(UG/ 3#355 <Ne5 <045 <0e5 <05 <N4.5 <%.56 <Ne5 0.5 C0e5 €05
ranoy
E“Dﬂ-:krﬁ” ;ULr!SEDO 34352 <07 <N.8 <0e8 <Ne8 <leB <Ne 8 : <f.8 €0e7 {GeB <0.3
AP o
E“PQIng:V(JgiKG' 39392 <ol <0e4 <0e4 <0es4 COe4 €05 <04 €04 Clet {0s4
v i
LUD:I”.LC'.nCYD(UGI 3436; <DeS <05 <05 <045 <2e5 <0s6 <"ed <045 <0e5 C0e5
K=n
HEPTJC“LT’::FU(UG/KG 3““12 <De 06 <Ne A <0.07 <0.06 <0 N7 <0.07 <G.07 CNe R <0.06 {0.07
Hipffgjiiﬁ TP0XeSED ’9425 <1 <C.1 <1 <Da1 <ol <0.1 <Nel <0e1 el <0el
e I S=0RYV
anhfﬂfﬁg;°;DlUG/KG- 39“n§ <18 <1n <18 <18 <12 <19 <18 <18 <18 <13
ne A
20“-“-’:th(IVU-DFY) 3973? <32 <3.2 <3e3 <3,2 <343 NA (3.3 NA <32 <363
0
2afta =T 4T DI /KG= 1974i <l.1 <l.1 <1.1 €l <le1 NA <lel NA <lel {le1l
HEVv) n .
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Table 2-8. Site 21--Transformer Storage Lot 140 Sampling Data (Continued, Page % of 6) PEPN 3
SNVIFOLOTITEL SCIENCE & FNGINFERING MULTIFLE FIELD GROUP REPORT REPORT DATE: WEDs DEC 05 1984
CAMP LFJEUNE
STATTON 21
21%1A 21S1A 21S18B 21818 2151¢C 2181C 21S2A 21S2A 21528 21s2c
5 374631 238672 374632 3986493 374533 398674 374634 398595 374535 5764535
CILLI~TION [ATF 8/3/84 3/3/84 R/3/84 /3784 8/3/84 8/3/%4 8/3/84 R/3/34 8/3/34 8/3/34
CIHLLEETAON TIME 1130 1730 1130 17392 1130 17390 1145 1730 1145 1145
STLV X e (10 /KE=D) 19761 <5 <0.5 0.5 <0.5 <0.5 NA <0.5 O NA <0.5 CCes
0
PCRS 2 SEN{UC /K E=NRY) 39519 <1.8 <1.8 <1.8 <1.8 <19 te¥ . . <Cled <let <lee <12
1
MATISTURFEL™WLT WT) 70320 6e3 6ol Re 0 Teb Re5 11.7 Rel 6e " 5e7 768
¢

0€
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Table 2-8. ~Site 2

INVIRCNNEHTAL SCIENCE

COHLLESTIC ! DATE
EILECTION TIME
A_DRTVNeSED(NR/KG=
nN2Y)
B4CoeleCED(UIC/KG=NRY)
B4Ce B9 “CL(UR/KE=DRY)
BHC oG (LTIMNENE D) oSED

HE/KT=DGRY
B4Co N STR(UC/KC=NRY)

CHLORDANL 4 SEDIUE/KG=
DR VY
DIDeTPF oSN U(NG/KG=
o5¥)
NIEH"R?gci 0 (UG/KG=
.".UV)
NITeFl *qSFNLUGIKG=
YEYD
DIFLURIVe EDCNE/KG=-
YD
CNOOSJLEAN G A SED(UGY/
K eTYY
INDOSIILFAY Ry CENCUG/
«r=-T2Y)
INDASJULFAN SULFe<EDe
SO/ =NRY
ENOVTN S L (UE K=
Y
SADRTY ALTeeSEDCVE/
LG=NPY)
HIPTACHLMP ¢ ST DIUEG/KG
-M0Yy )
HTPTLOHLOT FPOXSSED
JUIL N =NRY
TIXA2S ™I 4 SENCNG/KG-
EYLY
2eb=liyCENINE/VE=-DRY)

2040 =T FD(U'EIKG=
A2Y¥D

]1--Transformer Storage Lot 140 Sampling Data (Continued, Page 5> oi

& ENGINEERIMG

39333
C
39676
0
34257
G
39343
n
34262
n

39351
0
39311
0

39321
0
32301
0
19383
0
34364
n
34359
n
34254
o
39103
n
24369
2
20413
n
37423
n
39403
n

9731
n

19741
)

21°TA
374637

8/3/24

20
<0.2
<0405

<0.%

<%e3

<1l.1

CAMP LFEJEU
STATTION 21

21S3R

374638
a/3/p4

1209
<N.08
<005
<0.04
<0404
<0410
<1.8
3.6
42
14
<042
<0405
<045
<0e8
<0.4
<05

€007

<33

<1.1

MULTIPLE FIELD GROUP

NE

2153¢
374539

8/3/84
1200
<0.08
<005
<0.04
<0.04

<010

<le8

7.0

40

30

<05

<08

<0.4

<045

<006

<N.1

<18

<342

<l.1

21S4A
374640

8/3/84
1215
<107
<0605
<0.04
<0.04
<0409

<1.8
<0e5
160
780
<042
<N.05
<0e5
<0.7
<0.4
0.5
<N.06
<lel
<1R8
<32

<1.1

REPORT

21548
374541

R/3/04
1215
<1408
<0405
<0.04
<3406
<0410

<1l.8

<l.1

m

= T
i

5) PAS

REPORT DATE: WEDsy DEC 05 1934

2184C
374642

8/3/84
1215
<0,07
<0as05
<0.04
C0.0%
{0e10

<18
23
Te9
74
0.2
<0.05
€05
<Ce7
<0.4

(0.5

<3e2

<1l.1
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Table 2-8. Site 21--Transformer Storage Lot 140 Sampling Data (Continued, Page 6 o 6) oa5c 5
TYVIRD VP TAL SCIENCE 8 ENGINEERING MULTIPLE FIELD GROUP RZIPORT REPORT DATE: WED, DEC 05 1594

CILLECTIES. DAYE
COLLT CVION "TYME
SILY T ¥ tERNQUR SKE=D)
DIRQILIMNC/KC=DRY)
MONISTURFE I JdFT WT)

Source: ESE, 1984.

5
3

GE—¢

CAMP LEJFUNE
STATTAN 21

21534 21S2R 2183cC 21S4A 215498 2154C
174637 274638 374639 . 374640 374541 374647
8/72/R4 8/3/84 n/3/84 R/3/84 8/3/84 R/3/94
1200 1260, 1209 1215 1215 1215
29761 <0.5 <045 <0.5 <0.5 <0.5 <045
39513 <1.9 <le8 1.8 <1.8 o8 <1.9
7032; 849 749 Teb 540 7.2 &t
n






NAVFAC.1/CLSITE21.2
01/13/85

Soil:

The majority of soil samples from Site 21 contained one or all of the
following compounds: DDD, DDE, and DDT. In addition, one sample
contained aldrin, and one contained heptachlor. These data verify the
handling/disposal of these compounds at Site 21. No PCB was detected in

any of the soil samples.

Migration Potential

Pesticide compounds were detected in the shallow soils but were not
detected in the underlying ground watef. These data suggest that
pesticides are not mobile and that migration potential from Site 2T 1s
low. If contaminants were to reach the shallow ground water, it is
possible for them to migrate with ground water flow influenced by the

pumping of numerous water supply wells in the area.

Recommendations

Well 21GW1 should be resampled in the second sampling event. All
analyses conducted during the initial sampling and analysis effort

should be repeated for the second sampling.
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NAVFAC.1/CLSITE22.1
01/13/85

SITE 22--INDUSTRIAL AREA TANK FARM

Site Investigation

o Two shallow ground water monitoring wells:
Well 22GW1 - In tank farm area.
Well 22GW2 - Between tank farm and deep water supply well No. 602

(Well 22GW3).

o Deep water supply well No. 602 (Well 22GW3)

Data Evaluation

The analytical data for Site 22 is presented in Table 2-9, and
information relative to the detected analytical parameters is presented
in Table 2-10. As shown in Table 2-9, extremely high levels of benzene,
ethylbenzene, toluene, and lead were detected in Well 22GW1 located at
the tank farm. These compounds are fuel components and further document
the leakage of large quantities of fuel at this site. Additionally, low
levels of 1,2DCLEE and 12DCLP were detected in Well 22GWl. These levels
may be attributed to possible spillage of degreasing solvents in the
tank farm area. Well 22GW2 appears to be free from contamination, with
the exception of a low concentration of 0&G (1 mg/L). Of extreme
importance is the high level of benzene (380 ug/L) detected in the
sample collected from deep water supply well No. 602 (Well 22GW3). This
benzene concentration far exceeds the 10~° human health risk limit

of 6.6 ug/L; therefore, the use of this well should be discontinued
immediately. In addition, the CCL3F concentration of 3 ug/L detected in
well No. 6 (Well 22GW3) exceeds the 107> human health risk limit of

1.9 ug/L.

Migration Potential

All analytical parameters for Well 22GW3 were below detection limit,
except 0&G, and the 0&G concentration was only 1 mg/L. Significant
migration of contaminants in the shallow ground water westward from the
tank farm has not occurred. Water supply well No. 602 (Well 22GW3),

however, contains detectable levels of six organic compounds which may

2-34
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Table 2-9. Site 22--Industrial Area Tank Farm S

PIIRTMNEATAL SCTIERCE

ROJTCT RNUMBER
“IELL ERCUPS CLJ
PARAMFTERSS LJUS

SPRAMETERS eT
MF

LTS

T147

tCROLFIN (UEZL)
LCRYLONITRILE (UG/ZL)
SFN7TNE (UGZL)
PRIMIDICHLORCMETHANE
(ue/u)
2 OMOFOR™ (UC/L)
TROMOMETHANE (UG/L)
TAReOM TETRACHLORIDE
(ue/L)
CHLPRIBENZENF (UG/L)
THLOROFTHANE (UG/L)
2=-CHL*ETHYVINYLETHER
(uG/L)
“HLOROFORM (UG/L)
THLOAONFTHANE CUG/ZL)

JIEROMOCHLGROMETHANE

(ur/L)
TICHL*DIFLUOSMETHANE
(UG /L)
1¢1-DICHLORNFTHANE
(NG /L)
l+2=-DICHLORNETHANE
(uc/L)
'41=)1CHLOROF THYLENE
(UE/L)
T=-142=DICHLOROETHENT
e/
14?2=DICHLOROFKOFANE
/L)

~1S=143=-01CHYPROFENF
(uc/L)

R ENCTHMEERING

842224006
L
SAMPLES: PART
22641
NRET # 374716
THCD 8
1/6/84
K3
4214 <8
G
24215 <k
f
34730 17608
0
321¢c1 <080
0
3214 <1.11
0
34413 <08
0
32102 <le 0
0
34341 Chel"
o X
24311 !
0
RABTE L 4
n
32176 fie70
n
34418 <Nek
0
34376 <N 9¢C
O
34068 Kle®
Y
3449¢ <negn
0
34531 52
J
34551 <leON
0
3454¢€ OB
]
24541 1R
U
3474 <Uek
0

22612
374717

TLE/B A
740

<1

<1
<146
<050
2
¢2
<N.70
<1
<l.é0
(4 |
<Leh0
<1.0

<le3

<lia7

<G8

12705764

220W3
37471¢

T/6/84
850
«Qan

<1¢?

<0a70
<1459
<1
€145
<0450
<2

<2
<0470
<1
<1.20
Q
<hek0
46

<le2

<047

<08

ampling Data BASE - M5

CTATUSS: FRELIMINARY
PRIJECT NAME CAMP LEJZJNE
PRNJECT MANAGER: BOWEN/GEISZLER
FIELD GRIOUP LEADERS BIB CREGORY

SAMPLE NJMBERS






Table 2-9. Site 22--Industrial Area Tank Farm Sampling Data (Continued, Page 2 of 2)

DA 3T @

INVIRUNMENTAL SCIENCE R ENGINEERING 12/05/84 STATUS: PRELIMINARY

PROJFCT NUMEFR  £42224C0 PROJECT NAME CAMP LEJEUNE
FICLD GPOUPI CLUMI PROJECT MANAGIR: BOWEN/GEISZLER
SAPAMETERS: LJS SAMPLES: PART FIELD GROUP LFADER: B)B GREGORY
SAMPLE NJMBERS
. 220u1 22612 226W3
SAHRMETERS STORET # 37471¢ 374717 374718
METHAD #
JeTE 7/6/84 775184 776784
IV A3" 740 RSO
T-193=DICHL*FROFENE 34699 <Cat <0.6 <06
we/L) €
; TTHYLBINZENE (UG/L) 34371 2909 3! B
[ n
‘ METHYLENF CHLORIDE 34423 <ot <1 <1
e/ 0
14142+2=TE*CHPETHANE 24516 <Nab <049 <n.9
(uc/L) o
TETRACHLOPOE THENE 34475 1.2 <240 <149
(we/L) n
1+191=TRICHLYETHANE 34576 <0480 <1.3 <1.2
N (UG/L) i
1o 14152=-TRICHLYETHANE 34511 <0.80 <1.2 <11
o (e/L) 3 :
TRICHLOROE THENE 39180 <1.0 <1.4 <1.4
(Ue/L) ¢
TRTICHL®FLUOROMETHANE 344R8 <ren <1 3
(us /L) 0
TALUINE (UG/L) 34010 27000 0.6 10
0
VINYL CHLORIDEC(UG/L) 39175 <06 <0.9 <049
0
LFADsTOTALCUG/L) 1051 £07.0 <4C.0 <4040
]
JILRGReIP(MG/L) S60 0.9 . 1 <048
0

Source: ESE, 1984.
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Table 2-10. Site 22-—-Industrial Area Tank Farm Data Evaluation
Analytes Detected Regulatory Limit¥* Value (ug/L) Samples Exceeding Limit
0&G Organoleptic NL* None
Pb Drinking Water/Ambient Water 50 22GW1
1,2-Dichloropropane NCAT NL NL
12DCLEE NCA NL NL

. T-1,2-Dichloroethene NCA NL NL

I

w

b Benzene 10~ Human Health Risk Level 6.6 22GW1, 22GW3
Chloroform 1079 Human Health Risk Level 1.9 None
Ethylbenzene 1072 Human Health Risk Level 1,400 22GW1
Toluene 107> Human Health Risk Level 14,300 22GW1
CCL3F 1073 Human Health Risk Level 1.9 22GW3

* NCA = No criteria available.
tf NL = No numerical limit.

Source: ESE, 1985.
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be derived from the tank farm area. This may be attributed to hydraulic
connection of the producing zone(s) of well No. 602 with deeper
contaminated zones at the tank farm. The absence of contamination at
Well 22GW2 indicates that the migration pathway is deep, not shallow.

Of the six organic compounds detected at supply well No. 602

(Well 22GW3), only benzene and CCL3F exceed applicable health

criteria/guidelines.

Recommendations

Because the first round of verification sampling and analysis conducted
at Site 22 indicated significant contamination of deep water supply well
No. 602, it is recommended that no further verification monitoring be
performed and that a more intensive characterization monitoringkprogram
be developed and implemented. The foliowing sections describe the
background of the Site 22 investigation, outline the objectives of the
proposed characterization monitoring program, and describe the proposed

methodology for implementing the Characterization Study at Site 22.

Background--Water quality sampling at Site 22 conducted by ESE during
the Verification Step detected the presence of fuel-derived contaminants
(benzene, ethylbenzene, toluene, and lead) in shallow monitor Well 22GW1
and deep water supply well No. 602. Trace quantities of several

chlorinated solvents also were identified.

In subsequent sampling by LANTDIV at well No. 602 and others, the levels
of chlorinated solvents have increased dramatically, whereas the
fuel-derived contaminants have remained relatively constant. These
facts suggest that a second plume of contamination, characterized by the
presence of chlorinated solvents, has reached well No. 602 subsequent to

the Verification Step sampling.
Several potential source areas may exist. The main industrial area is a

logical source of solvents, although a specific source was not

identified in the Initial Assessment Study (IAS) report.
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The area to the west of Holcomb Boulevard and well No. 602 contains a
disposal area utilized by the Naval Research Laboratofy. [Identified as
the Naval Research Laboratory Dump (Site 19) in the IAS report.] The
records evaluated by the IAS appear to indicate that activities
producing the waste materials disposed of in this area did not include
solvent use. The data, however, indicate that this area could be a
source. This may be possible because small, unauthorized dumps of waste

solvent could have taken place without any records.

Site 10, the Original Base Dump, was considered as a potential site.
However , water quality data from well No. 637, which is located between
Site 10 and the area in which contamination has been identified, show
that well No. 637 does not contain detectable levels of any of the

analytes of concern.

— All proposed Characterization Step efforts will be confined to the

Hadnot Point industrial area, and to the area to the west of Holcomb

Boulevard and well No. 602.

Objectives——The objectives of the Characterization Step of the
investigation of Site 22 are listed below:
1. Locate source of TCE and other chlorinated volatile organic
compounds detected in deep water supply wells Nos. 601, 602,
604, and 609;
2. Determine concentration of detected analytes in source area(s);
3. Determine hydraulic conductivity of sediments in source area(s)
and at affected wells; and
4, Determine continuity of semi-confining bed between water table

aquifer and deep zones yielding ground water to supply wells.

Methodology--The observed distribution of contaminants near the main

industrial area of Hadnot Point suggests that several contaminant
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sources may exist. ESE recommends that all records of activities within
the industrial area be reviewed with the following goals:
1. Document historical usage of all solvents at specific
buildings/yards; and
2. Map locations of all tanks, pits, drains, storage areas,

loading docks, oil water separators, and maintenance racks.

The motor pool on the south side of Dogwood Street should be included in
this effort because of the documented presence of TCE in an adjacent
stream. In addition, a detailed review of the Naval Research Laboratory

waste disposal activities should be included also in this study.

The work product of this effort should be a detailed map of all
potential source areas within the industrial area and near the Naval
Research Laboratory. This map will be used to determine the orientation
and density of the grid to be utilized during the proposed soil gas

investigation.

A soil gas investigaiton is recommended ‘to delineate the source area(s)
of observed waste solvents. An excerpt from a promotional document
produced by Tracer Research Corporion of Tucson, Arizona, the developers
of the soil gas technique, is presented in Appendix C. The theory,
applicability, and benefits of this technique are outlined in

Appendix C.

The soil gas investigation should be conducted in a grid-work
distribution throughout the main industrial area to attempt to locate
discrete sources (i.e., buried storage tanks, bulk liquid disposal
areas). Additionally, the area to the west of well No. 602 should be
investigated. The pattern of contamination observed in supply well

No. 602 may be produced by a contaminant source in the vicinity of Site

19, the Naval Research Laboratory Dump.
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The pattern and density of the soil gas investigation may be altered at
any time to respond to the real time data generated in the field. The

results of the soil gas investigation will allow accurate placement of

ground water monitoring wells which will be required to determine

concentrations of contaminants in the ground water.

The results of the soil gas investigation should consist of a map
outlining source areas of the waste solvents. The pattern of
contamination revealed by the soil gas accurately follows the pattern of
contamination in the ground water. However, there is not an established
correlation between concentration of a compound in the soil gas
(micrograms of analyte per liter of air) and the concentration of the
compound in the ground water (micrograms per liter of water). Because
of this, and the fact that applicable environmental regulations/guide-
lines/criteria are tied to concentrations of contaminants in water,
monitor wells must be installed to sample the ground water in source

arease.

A best-estimate plot of the proposed monitor well locations is shown in
Figure 2-1. Final number and placement of these wells will depend on
the results of the soil gas investigation. Wells 22GW4 through 22GW7
are shallow wells which will form pairs with the deep supply wells. The
well pairs will allow delineation of flow path of contaminants to the
supply wells. These flow paths may be via horizontal shallow ground
water flow with vertical flow through discontinuous confining beds near
the supply wells, or horizontal flow of contaminants through deep
aquifer zones after initial vertical flow of contaminants near a source

area.

The well pairs will also allow aquifer testing to quantify the amount of

confinement of lower aquifer zones.

Well 22GW8 is a shallow well in the vicinity of the Dogwood Street motor

pool facility, which may be the source of TCE observed in a nearby

stream.
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Well 22GW9 is a proposed shallow well to quantify ground water
contamination near an underground storage tank which has been

preliminarily identified by LANTDIV personnel.

Well 22GW10 will monitor the ground water at the Naval Research
Laboratory dump if so indicated by the soil gas investigation. All new
monitor wells will be surveyed to a common vertical datum to allow
measurement of ground water levels and gradients. Samples of ground
water should be collected from Wells 22GW1 through 22GW3 (water supply
well No. 602); 22GW4 through 22GW10; and deep water supply wells

Nos. 601, 603, and 609, and analyzed for the same analytes tested in the

verification program.

In order to develop data required to calculate rates of flow and travel

times of contaminants from source areas toward streams, rivers, or

wells, aquifer testing will be performed.

All monitor wells installed during the Characterization Step will be
tested by the slug test method. This technique will generate values of
horizontal hydraulic conductivity (permeability) of the aquifer in the

immediate vicinity of the well screen.

Short—-duration pump tests will be conducted at the well pair locations
to allow quantification of the nature of the confining bed.
Additionally, the pump tests will allow calculation of transmissivity,
which is the hydraulic conductivity of the entire saturated aquifer

thickness.
These aquifer coefficients, in conjunction with measured ground water

gradients, will allow calculation of the rate(s) of movement of ground

water contaminants.
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SITE 24--INDUSTRIAL AREA FLY ASH DUMP

Site Investigation

o Five shallow ground water monitoring wells:
Wells 24GW1 and 24GW2--On downgradient side of borrow and debris
disposal area.
Wells 24GW3 and 24GW4--On downgradient side of fly ash and
spirator disposal area.
Well 24GW5--Upgradient of Site 24; downgradient of main

industrial area.

o Two surface water sampling stations: :
Station 24SW1--At downstream end of Site 24 although in contact
with disposal area.
Station 24SW2--Greater than 1,000 feet downstream of Site 24;
Cogdels Creek receives flow from other areas in additioﬁ to

Site 24.
o Two sediment sampling stations:
Station 24SEl--See surface water sampling station 24SWl.

Station 24SE2--See surface water sampling station 24SW2.

Data Evaluation

Ground Water: :
All -downgradient monitor Wells 24GW1, 24GW2, 24GW3, and 24GW4 contained
low quantities of some or all of the following metals: Cr, Cu, Zn, As,
Ni, Se, and Pb (see Table 2-11). Of these metals, levels of As exceeded
the 1073 risk level in Wells 24GW4 and 24GW3, and in upgradient

Well 24GW5 (see Table 2-12). Levels of As exceeded the 1070 risk

level at Well 24GW2. In addition, levels of Ni exceeded the ambient

water criterion at Well 24GW3.
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Table 2-11. Site 24--Industrial Area Fly Ash Dump Sampling Data

ENVIWNONMIWTAL SCICNCE R FMRINFERING
CAMP LFJEUME
STATTAN 24
246W1 24642 24CVW3
374719 374720 374721
COLLECTY 't DATE T717/84 777484 777784
CALECT U ‘T ERE 730 545 1015
AZRALTIN (UC/L) 34210 <3l <12 <10
u
ACFYLCNTTFILF (UG/L) 34215 <11 €12 <10
0
BEMZENT /L) 34530 <044 <De4 <De4
0
BROMUONTCHLAOMFTHANE 32101 <0aT0 <0+8) <0.70
U280 0
BRIOMAF 58 (UG/L) 32104 <160 <1e80 <1.60
0
33OMAMTTHINE (IG/L) 34413 <1 <1 <1
9
CAPROL TETRACHLORIDE 32102 <1.€ <1.8 <1.5
(1 ,l') n .
CHLO22REMPZTIL (UG/L) 34301 <050 <0.E0 <050
0
CHALO?GITHANE (NG/ZL) 34311 <2 <2 X2
0
2-CHL*CTH*'VINYLETHER 34576 <2 <2 <2
e/ 0
CHALORAF DR (NG/L) 32166 1.0 <580 <070
1
SHALOANMTTHANE (UG/ZL) 34418 <1 <1 <1
n
DInRAUNACH)I "ROMETHANFE 34306 <120 <1440 <1.20
(4 T heh I | bl
DICHL*NIFLUQO*MNETHANF 46EE <1 <2 <1
tYs /) n
lel=NICHL "ROFTHANE 2449¢€ Cleb0 <070 <CehO
ll_l' Il) n
147=NDICHL"F CF THANE 14531 <1.0 <le.1 <l.0
s Y r
1¢1=0TCHLAOROETHYLENF 34501 {13 <l.5 <1e3
Liye Ay 0
T=1e7=NICHLNARAGETHFNE 34546 €13 <le4 <le.2
[T I | n
1ye=NICHL "R OPROPANE 24541 <RW7 <D R <Ne7
(Ns/1) fn
CIS=ia~=I1CH*ROPEME 34704 <heB <09 Clie®

(e o

24GYW4
374722

7/77/84
845
<17

<17

<3
"Kle2
<2

<2.00

<1.0

<1.7
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24Gd5
374723

7/7/84

€40

<G«80
<le60

<1
<le6
<N 50

<2

<0.70
<1
<1.30
<1
<N.60
<149
<le8
<leX

<re8

RFPORT

24Sd1
374724%

R/4/84

1630
{5
<6
<0.2
<0.40
<0.80
<0.7
<030
<030
<0.3
<0.8
<De40
<0e%
<Ce70
<0.8
<De40
<De50

<0e70

<O.q

<0.5

DATE: WED»

248W1
398540

8/4/84
1630
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

DEC 05 1°84

24S42
374725

3/4/34

1530
<5
<5
€02
<040
C0e70
<0e7
Cle90
{Ue30
<043
<D.8
(et
Cleb
€070
<Ne7
{de30
€Je517

{Ne77

CDe%

Kle3

~







Table 2-11. Site 24--TIndustrial Area Fly Ash Dump Sampling Data (Continued, Page 2 of 3)

ENVIROHN®TMTAL SCIENCE & FNGINEERING MULTIPLE FIELD GROUP REPORT REPORT

CAMP LEJEUNE
STATION 24

24041 24642 24643 24GW4 24645 24541
374719 374720 374721 374722 374723 374724
COLLICTT N PATE 7/1/84 7177°4 7/7/84 777784 7/1/84 8/4/34
colLerTIN TIME 730 945 1015 845 890 1630
Tely2=n]ruL et [ OFFNE 34€99 <0.6 <07 <046 <1 <Mt <0e8
‘ (ol
zruvL-:57|:; R/ 3431; <1 <1 <1 <2 <1 Tk
MITHYLE™7 CHLORIDE 3442; <1 2 <1 <2 <1 <06
oty p
1.1.7::-113cu'rrnaus 54:12 <0.9 <1 <l<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>