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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
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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
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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

MULTIPLE FIELD GROUP REPORT

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 <le9 <2 <149 <048
ey
rsvorerrS;rwurur 1«472 <2.0 <2.2 <240 CEa3 <2.0 C1.0
1.1.1i}°;L:L-rTHANE 345n2 <1.3 <14 1.3 <2.1 <1e3 <0.80
lclv?:;’;hil"THANE 34512 <1.2 <18 <12 <2.0 8142 <0.70
Y et g
T:ICHL%nwt;»rmr 39133 <1.4 <1.6 <1.4 <2.4 <1.5 Ta)
ryr n
TllC“L:’:h:R”FETHANE 34488 <1 <2 <1 <2 <1 <0.8
(gL 0 ’
TALY™HE C0r /21 34410 <0e6 <ne? <0.6 <1 <o C0.3
VINYL CHL FIFE(UG/LY 39175 <1.0 <1 <2.9 <2 <1 <0e6
BSTNTCT “TALCUG/L) 1nc; 1.0 3.0 Tol 1€ 546 <30
CAPST N T T (06 /L) 1:23 <640 <6an <540 <6.0 Chol = . Ched
n
CARDOMTUNMGTETAL (UE/L) 1034 6 b 24 130 <60 <549 <340
CAPOTI T TALENG/L) 1143 40 Beb 17.4 <3.0 <340 4.7
LZA0TETAL(UG/LY rﬂsz <4040 <4049 5R.0 <4040 <4n.0 <3340
n
NICKEL o T @lUG/1 ) 1767 <1% <15 61 <1% (15 €90
STLEUT MG TATAL (UG/L) 114; 1.t <11 7o 2.2 <140 <20
n ¢
ZTINCT TALCNEZL) 1792 26 87 341 <3 <3 28

DATE: WED,

24SKH1
398510

8/4/84
1631
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

<4.°

DEC.-056-1984

24Sd2
374725

R/4/34

1530
{03
Cle5
C0e5
Cle4
Cle3
CCe70D
{0ek)D
<0e8"
C0e7
CCe3
<0e5
<30

€447

OAST






Table 2-11. Site 24--Industrial Area Fly Ash Dump Sampling Data (Continued, Page 3 of 3) PR51 18
ENVIRINMENTAL SCIENCE & FMGINEERING 12/05/84 .STATUS: PRFLIMINARY
PROJECT KUMBER R4222400 PROJECT MAMZI CAMP LEJZUNE
FIZLD GROVP: CLJSI PROJECT MANAGZIR: BOJEN/GEISZLER
SARAMETERSS MAS SAMPLES: PART FIELD GROUF LEADER: B2B GREGORY
SAMPLE NJMBERS
24SE1 24SE?
QARAMETERS STORET # 374643 374644
METHOD #
YATE R/3/84 8/3/84
TINME 1630 1530
CADVMIUMSSEN (MG/KG=- 1028 0e3 1.9
DRY) g
CHRO™IUM$SED (MG/KG=- 1029 1.6 293
ney) 0
LFADsSED (MG/KG=DRY) 1052 4 120
0
ARSENIC+<ED (MG/KG= 1003 <0.05 Ne3
ney) )
COPPFRySEN(MG/KE= 1043 1 7
b ney) 0
S~ VICKILeSED (MG/KG- 1068 0e3 1
E DPY) 0
SELEMIUMGSED (MG/KG- 1148 <0.8 <0,7
DREY) 0
7INC,SEN (ME/KG-DRY) 1093 6 25
0
MDISTURELXWFET WT) 70320 2540 19.4
0

Source: TLSE, 1984.
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Table 2-12. Site 24—-Industrial Area Fly Ash Dump Data Evaluation
Samples

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

Cx 1IL Ambient Water 170 mg/L None

Cr VI Drinking Water/Ambient Water 50 24GW3

Pb Drinking Water/Ambient Water 50 24GW3

As 10”5 Human Health Risk Level 22 ng/L 24GW3, 24GW4, 24GW5
Cu Organoleptic 1 mg/L None

Ni Ambient Water 13.4 24GW3

Se Drinking Water/Ambient Water 10 None

Zn Organoleptic 5 mg/L None

T12DCE NCA* NLT NL

MC 1072 Human Health Risk Level 1.9 24GW2

Benzene 10~ Human Health Risk Level 6.6 None
Chloroform 10~ Human Health Risk Level 1.9 None

TCE 1072 Human Health Risk Level 27 None

*NCA = No criteria available.

fNL = No numerical limit.

Source: ESE,
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Trace levels of organic compounds were detected in Wells 24GW1, 24GW2,
indicating that small quantities of solvents may have been disposed of
in the western side of the site. Although the 1073 risk levels for
the organic compounds were not exceeded, chloroform in Well 24GW1
exceeded the 1070 risk level, and methylene chloride in Well 24GW2
exceeded the 10~7 risk level. Levels of benzene above the 10-6

risk level were detected in upgradient Well 24GW5; benzene was not
detected in any of the other wells at this site. Benzene, therefore,
may be derived from activities within the Industrial Area outside of
Site 24.

The observed metals and trace organics in the groundAwater corroborate

the reported disposal of fly ash and solvents at Site 24.

Surface Water:

The surface water at the downgradient side of the site (24SW1) was found
to contain Cu and Zn. Levels of these two metals are well below
organoleptic limits and are of no concern. Levels of two volatile
organic compounds (TCE and T12DCE) were also detected at this station.
Although the TCE level did not exceed the 1073 risk level, it

exceeded the 1070 risk level; no satisfactory criterion exists for

T12DCE.

At Station 24SW2, downstream of Station 24SWl, no volatile organics were
detected indicating that attenuation (volatilization) of these compounds
occurs under the conditions present at time of sampling (i.e., low
flow). Cu and Zn were also detected at Station 24SW2, but the levels

are of no concern.

Sediment:
The two sediment stations at Site 24 contained detectable levels of six
metals: Cd, Cr, Pb, Cu, Ni, and Zn. Each of these metals was also

detected in ground and surface water samples from this site.
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Migration Potential

The ground water gradient at time of sampling indicated ground water

flow across the site from north to south. The levels of metals observed

in the shallow monitor wells would be carried to the south with the
shallow ground water. The monitor wells currently in place cannot
provide data concerning the southern limit of the contaminated ground
water. No water supply wells which could affect ground water flow rate

and direction are located close to Site 24.

The surface water sampling stations indicated that migration of the
detected analytes TCE and T12DCE was not occurring under the flow
conditions at the time of sampling. The presence of detectable levels
of volatile compounds at Station 24SW1 during low flow conditions may
indicate the potential for higher levels during high flow periods.
Conversely, high flow conditions may result in dilution greater than

that observed during the initial sampling period.

Recommendations

All ground water, surface water, and sediment stations should be
resampled during the second sampling period. All analyses conducted
during the initial sampling and analysis effort should be repeated for

the second sampling.
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SITE 28--HADNOT POINT BURN DUMP

Site Investigation

o Three shallow ground water monitoring wells:
Wells 28GW1 and 28GW2--On downgradient side of site at the
shoreline of the New River.
Well 28GW3--On the downgradient side of the eastern portion of
the site, east of Cogdels Creek.

o Two surface water sampling stations:
Station 28SW1l--In the north-central area of the site, where
Cogdels Creek passes through the landfill area.
Station 28SW2--In Cogdels Creek, downstream of the site, near

intersection with the New River.

o Two sediment sampling stations:
Station 28SEl--See surface water sampling station 23SWl.

Station 28SE2--See surface water sampling station 28SW2.
o One tissue sampling station:
Tissue from two different species of fish were obtained from a

freshwater pond at Site 28.

Data Evaluation

Ground Water:

Detectable levels of DDD and DDE were identified in all monitor wells
(see Table 2-13); detectable levels document disposal of these compounds
at this site. Trace levels of volatile organic compounds were detected
in Well 28GW1 only. Trace levels indicated disposal of these compounds
in the western portion of the site. The level of vinyl chloride in this

well exceeded the 10~5 risk level (see Table 2-14).
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Table 2-13. Site 28--Hadnot Point Burn Dump Sampling Data

ENVIRONMENTAL SCIENCE & ENGINEERING MULTIPLE FIELD GROUP REPORT

CAMP LEJEUNE

REPORT DATE: TUEs DEC 18 1784

STATION 28
2861 2°6W2 286W3 28SW1 28sw1
374726 374727 374728 374729 39851
COLLECTIOM DATE 177784 7/7/84 7/7/84 873784 8/4/84
COLLECTION TIME 1120 1120 1315 830 83"
ALDRIN (UG/L) 39330 <0.N008 <0,0008 <G.0108 <Ce0008 <0.7""8
BHCsA (UG/L) 39333 <0.0010 <0.0010° <0.0010 Ne010 <0e0710
BHCsB (UG/L) 39333 <0.00C10 <0.00010 <7,00010 “e0099 <N,00010
BHCeD (UG/L) 39253 <0,0003 <0.C0C3 <0.0003 Ne004 <f.N"r3
BHCsG(LINDANE ) C(UG/L) 3“543 <0.,00010 <0.C0010 <0,00010 <0-0d010 <0e.00010
CHLORDANE (UG/L) 39353 <N.010 <fie010 <N,010 <"e010 0,010
DDDyPP* (UG/L) 39312 0e12 Ce093 022 <0.003 <0s(03
DDEsPP®* (UR/L) 3932; 0.015 7e028 0.007 <feN0OY <n,N008
DDTePP*(UG/L) 393?3 <0.005 <2005 <N 005 <" 075 €075
DIELDRIN (UG/L) 39382 06003 <0,0010 <0.0C10 <NeN0N10 <Ne0C10
ENDOSULFANesA (UG/L) 3436: <0.0008 <0.0008 <n.,0008 <NeNNNB <fe0008
EMDOSULFANB (UG/L) 34352 <0.002 <06e002 <0,002 <Ce072 <haeD"2
ENDOSULFAM SULFATE 34352 <0,005 <Ne005 0,005 <Ne GOS <Qe" N5
(UG/L) n
FNDRIN (Ur/L) 39391 <0.002 <0.002 <0.002 <0.002 <h.702
ENDRIN ALNEHYDE 34362 <0.M"04 <N.004 - <0.C04 <Te 004 C2a5 748
(uc/L) 0
HEPTECHLOR (UG/L) z941n <0,0007 <N.0007 <Ne0CCO7 <"e0N07 <Nef0N7
HEPTACHLOR EPOYIDE 39422 <0.,0006 <N,0006 <D.0C06 <feNODG <Te000E
TOXAPL!SgLiUG/L) 39485 <0100 <Gesl100 <N.10C <0e¢117 <Ne120
OILRGRsIR(MG/L) 562 5 2 el <Ne9 NA
0

2884W2 28SW2
37472 398502
8/3/84 8/4/84

1007 10 ©
<0sM278 <ije 178
<0eNI1N  CDe0"'0
Te172 7€ o0 8210
<0e AN i3 <0s 74§
<0e0001F <"e0"210
("ef1" <Ng 11N
<NeND3 L sl
CreNDNR <% "8
€ e 08 <0e™ 5
<0, 0017 <Ne " 0110
<neNNA8 €0e 0 TH
C o0 2 Clel 2
<0e 205 X0s" 5
< elr2 ¢n,nna
C el 4 € eN' 8
<" eN097 <hy iy
<7.000¢ <ha1706
<lel79 Cle 100
<79 NA
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Table 2-13. Site 28--Hadnot Point Burn Dump Sampling Data (Continued, Page 2 of 6)

ENVIRONMENTAL SCIENCE & ENGINEERING

COLLECTIOM DATE
COLLECTION TIME
ARSENTCoeTOTAL (UG/L)
PCBSs WATER(UG/L)
CADMIUM,TOTAL(UG/L)
CHROMIUMSTNTALCUGZL)
LEADSTOTALCUG/L)
MERCURY s TOTAL(UG/L)
NICKEL9To (UG/LY
ZINCoTOTALC(UG/L)
ACROLFIN (UG/L)
ACRYLNDNITFRILE (uG/L)
BENZENE (UG/L)
BROMODICHLOROMETHANE
(UG /L)
BROMOFORM (UG/L)
BROMOMETHANE (UG/L)
CARRON TETRACHLORIDE
(u6/L)
CHLORNBENZENE (UG/L)
CHLORNDETHANE (UG/L)
2-CHL*ETH*VINYLETHER
tuc/L)
CHLNROFORM (UG/L)

CHLOROMETHANE (UG/L)

28GH1
374726

7/7784

1100
18
<0.010
<60
<6ol
<4Na0
0e3
<15
<3
<11
<11
<0.4
<080
<160
<1
<le6
<060
<2
<2
<NeT0

<1

29GW2
374727

7/7/84

1120
<1.0
<Ce010
<60
<640
<4040
<0.2
<15

<3

<1450
3
<1.5
<050

<2

<r,70

<1

CAMP LEJFUNE
STATION 28

28GY3
374728

7/7/84

1315
21
<0.010
<60
330
33660
N2
39
143
<13
<13
<leb
<0.90
<1.80
<2
<1l.8
<N.60
<2
<2
<CeB0

<1

2ASW1 |
374729

8/3/84
830
<30
<NeN1N
<4,10
<3.0
<33.0
<Ng2
<9."N
32
<6
<6
<0.2
<"e40
< <80
<07
<Ne90
< «30
<0.9
<08
<ha N

<0.6

MULTIPLE FIELD GROUP REFORT

28SW1
398501

B/4/84
83"
NA
<0e910
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

REPORT

28suW2
37473°

R/3/84

100°
€30
<1710
<4.0
<3.0
<33.0
<Ne2
<9.0
20
<6
<5
<2
<0e4h
<NeBO
<07
<iie990
ClLel3C

L9

<heb4(

<Neb

DATE: TUEs DEC 18 1784

2BSW2
3epsc2

B/4/84

180

<1I‘1

<N, " 10

Peb

<S.0

<4840

<'a2

<12

29

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Na

NA






m OGN a5 =S v N m S0 3N B SN 8 00 m SN SN A am .

Table 2-13. Site 28--Hadnot Point Burn Dump Sampling Data (Continued, Page 3 of 6) PAGE 4
ENVIRONMENTAL SCIENCE & ENGINEERIMNG MULTIPLE FIELD GROUP REPORT REPORY. ‘DATE S TUEs DET 1B -1°8%
CAMP LEJEUNE
STATION 28
28GV1 276W2 28GW3 ’8SW1 28SW1 28SW2 28sSw2
374726 374727 374728 374729 3985171 374737 398502
COLLECTION DATE 777784 7/7/84 7/7/84 . 8/3/84 8/4/84 8/3/84 8/4/84
COLLECTION TIME 1100 1120 13195 B30 p3n 1000 1090
DIBROMCCHLOROMETHANE 34306 <1.30 <130 <1.50 <070 NA €071 NA
(ur/7L) 0
DICHL*DIFLUO®METHANE 4668 <1 <1 <2 <07 NA <Na7 NA
(uG/L) n ! >
191-DICHLOROETHANE 3449¢€ <0.60 <0.F0 <770 Cie30 NA <Ce30 NA
(UG/L) e :
192=DICHLOROETHANE 34531 <le0 <1l.0 <le2 <Ne60 NA <061 NA
(ue/L) 0
191-DICHLOROE THYLENE 34501 <l.4 <1.3 <l.6 <1470 NA 079 NA
N (UG/L) n
J1T-112-DICHL0R0ETHENE 34546 38 <1.3 <1.5 <770 NA <Ne70 NA
&~ (UG/L) 0
1+2-DICHLCROPROPANE 24541 <0e8 <Ne7 <Ne9 <led NA <leb4 NA
(UG/L) n
CIS=1+43=-DICHYPROPENE 34704 <09 <0.8 <1 <%e5 NA <Je5 NA
(UG/L) n
T-143=-DICHLYPROPENE 34699 <07 <0e6 <De7 <Ge3 NA ClLe3 NA
(US/L) n
FTHYLBENZENE (UG/L) 34371 <1 <1 <1 <0.6 NA <0e8 NA
0
METHYLENE CHLORIDE 34423 <1 <1 <1 <06 NA <0e6 NA
(UG/L) 0
191e292=TE*CHYETHANE r4516 <0.9 <0.9 <1 <04 NA <Ne4 MA
tUG/L) 0
TETRACHLOROETHENE 34475 <21 <1.9 <243 <l.° NA <l. . NA
(us/7L) 0
1¢191=TRICHL*ETHANE 34506 <l.4 <1.3 <le6 <178 NA <NeT7h NA
(6/L) n Y
19192-TRICHLT*ETHANE 34511 <1.3 <1.2 <l.4 . <070 NA <D.70 NA
(UG/L) a
TRICHLORCETHENE 39180 15 <l.4 <l.7 1.3 NA 1.1 NA
(us/L) 0
TRICHL*FLUGROMETHANE 34488 <1 <1 <2 <0.7 NA <07 NA
(NG 7L) C
TOLUENE (UG/L) 34 10 <0.6 <0e6 <Ca7 <0.3 NA C1e3 NA
o
VINYL CHLORIDE(UG/L) 39175 22 <31 <1 <0e5 NA CteS NA
e
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Tabie 2-13.

Site 28--Hadnot Point

ENVIRONMELTAL SCIFNCE & ENGINEERING

PROJFCT MUMBER

SIELD GROUPS CLJSI
PARAMETERSS LS41 SAMPLES: PART
28SE1

JARAMFTEFRS STORET # 374645

METHOD #
DATE 8/3/84

TIME f30

ALDPINGSEDCUC/KG= 39333 <0,0°
NRY) 0

3HCyAsSENCIIr /KG=DRY) 39076 <0.07
0

JHC 4B e SFNCUG/KG=DRY) 34257 <0.05
0

3HC oG (LINDAME ) o SED 39343 <0.05
UG/KG=DRY 0

3HC+DeSENCUL/KG=DRY) 342€2 <0.1
0

CHLOIDANE 3 SEL(UG/KG- 39351 <23
DRY) 0

DDDyPP* 4 “EN(UC/KG= 39311 84
NRY) 0

:)DFQP""'QED (UG/KG' 39321 102
NnryY) 0

DDT'DD'.“-SD(UG/KG- 395(‘1 <1-5
NRY) 0

DIELDRINCSEDNCUG/KG= 39I83 <0e3
nery) 0

INDDSULFAMGAZSEDC(UG/ 34364 <0.07
KA=PRY) 0

TNDOSYULFEN R 9 SEDIUG/ 34359 <0e7
KG=DRY) e

INDOSULFAN SULF<SEDe 24354 <0.9
Urt/KG=DRY 0

INDRINGSENIUG/KG= 39393 <0e5
DEAS n

CNDRIN ALN.<SED(UGZ 34269 <Ne7
KG=NRY) 0

HEPTACHLN R ySEND(UG/KG 39413 . <0.08
=DRY) 0

HYEPTACHLNR FPOX¥eSED 39423 <Q0e1
e /«G=DRY 0

TOXAPHENF 4 SFND(UG/KG= 39413 <23
nery) 0

PCRSySENING/KG-DRY) 39519 (23
n

DILS R IKeSEDI(MG/KE= 561 474

DRY)

84222400

0

Burn Dump Sampling Data (Continued, Page 4 of £)

28SE?
374646

B/3/784
1c0¢c
<re.2
<0.1

<0.10
<0.10
<0.2

<41

05
2.7
€05
<0.1
<le.2
<1.7
<1.0
<1l.2
<Nl
<Ne2

<41
<4,.1

1440

12705784

STATUS: PRELIMINARY

PROJECT NAME CAMP LEJEUNE
PROJECT MANAGZIRS 30JEN/GEISZLEP

FIELD GROUP LEACER?:

SAMPLE NJMBERS

838 GREGORY

o837

19
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Table 2-13. Site 28--Hadnot Point Burn Dump Sampling Data (Continued, Page 5 of 6) !
ENVIRINMFYTAL SCIENCE & ENGIMFERING 12705784 STATUS: PRELIMINARY
PRDJZCT NUMBER 84222400 PROJECT NAME CAMP LEJEUNE
T1ELD GRAUP: CLJS1 PROJECT MANAGTR: 304EN/SEISZLER
SARAMETERSS LS41 SAMPLES: PART FIELD GROUP LEADER: BJIE GREGORY
SAMPLE NJMBERS
28SF1 28SF?2
DARAMETEKS STORET # 374645 374646
METHOD #
IATE R/3/84 e/3/84
' TIME 830 10900
g CADYTUM4SED (MG/KG=- 1028 0.1 <C.1
\ DRY) n
CHROVIUMSSED (MG/KG- 1029 10,0 0«4
DPY) 0
‘ LEAD,SED (MG/KG=DRY) 1052 46 2
0
ARSENIC9SED (MG/KG= 1003 1.5 <0.1
{ PRY) 0
NICKELySED (MG/KG= 1068 2 N«8
N DRY) ¢
w1 ZINCLSED (MG/KG=-DRY) 1093 16 1
o 0
MERCURYySEN(PG/KG=-  T1921 <0e.28 <043
NRY) 0
MOTSTURE(YWET WT) 70320 2540 58+6
0







Table 2-13. Site 23--Hadnot Point Burn Dump Sampling Data (Continued, Page 6 of 6) Bz 23

ENVIRONMEMNTAL SCIENCE & ENGINEERING 12705784 STATUS: PRELIMINARY
PROJECT NUMBER R4222400 PROJECT NAMZI CAMP LEJEUNE
cITLD GPOUP: CLJTI PROJECT MANAGER: BOWEN/GEISZLER
SARAETERSS ALL SAMPLES: ALL FIELD GROUP LEADERS: B2B GREGORY

SAMPLE NJMBERS

28711 28T12

DARAMETEPS STORET # 374800 374871
MFTHOD #

JATE 7/17/784 T/717784

TIMF 93¢0 930

ALDRTM4TTISS(UB/KG= 29324 €1 <1
WET) 0

DIELDRINSTISS(UG/KG=- 39327 <0e3 <03
WET) 0

INDRINeTISS(UGR/KG= 39397 <03 <03
WET) 0

HEPTACHL CRoTISS(UG/ 29414 <1 <1
KE=VET) 0

3 HEPTACHL’R EFNXYoTISS 39424 <0e2 <0a2
) UC/KG=NET 0

g} PCBS4TNTALSTISS(UG/ 39520 11 8
KG=4ET) ]

IHCs A9 TTISS (UG/KG= 81819 0.10 0.1
WET) 0

AHC b« TTES (UG/KG= 81829 <03 <0.3
WET) 0

3HC4D4TISS (UG/KG- 81821 <le1l0 <0e10
WFT) 0

BHCsGILINDAMFITISS 39784 <007 <0407
VUr/vG=WeET 0

CHLORDANF 3 TISS(UG/KG 39349 <2 <2
-WET) 0

IDDWPP*4TISS (UG/KG= R18610 <0e4 <04
UeET) ]

INE4PP*4TISS (UG/KG=- B1861 <2 <2
WET) 0

IDT 4Py TIS(UG/KG= 39317 <0e9 <0.9
WFT) 0

FNDOSULFENGATISS e9159 <0e?2 <Ne2
UG/KG=WFT 0

TNDOSULFANGR$TISS 993490 <0et <N 4
UR/KG=WET 0

TNDOSULF AN SULFATE 98169 <2 <2
TS=UG/KG=V 0

TNDRIMN ALDEHYDESTISS 99118 <0.9 <lef
UR/KG=WET n

TOXAPHFNF o TTSS(UG/Z/KG 39407 <19 <10
-urT) n

Source: ESE, 1984.
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NAVFAC.1/HTB2-14.1

01/14/85
Table 2-14. Site 28-—Hadnot Point Burn Dump Data Evaluation
Samples

Analytes Regulatory Exceeding
Detected " Limits Value (ug/L) Limits
BHC,A 1073 Human Health Risk Level 92 ng/L None

BHC, B 107 Human Health Risk Level 163 ng/L None
BHC,D NCA* NLT NL

DDD, PP" NCA NL NL

DDE, PP' NCA NL NL
Dieldrin 10~ Human Health Risk Level 0.71 ng/L 28GWI
0&G Organoleptic NL 28GW1
Cr III Ambient Water 170 mg/L None

Cr VI Drinking Water/Ambient Water 50 28GW3

Pb Drinking Water/Ambient Water 50 28GW3

As 102 Human Health Risk Level 22 ng/L 28GW1, 28GW3
Ni Ambient Water 13.4 28GW3

Zn Organoleptic 5 mg/L None

Hg Ambient Water 144 ng/L 28GW1
T12DCE NCA NL NL

Vinyl Chloride 10~> Human Health Risk Level - 20 28GW1
TCE 10™5 Human Health Risk Level 27 None
— D ) .

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

Source:

-






NAVFAC.1/CL-SITE.2
01/13/85

0&G was detected at low levels in all wells. The highest concentration
of metals was found at Well 28GW3. Cr, Pb, and Ni exceeded the
applicable criteria at this well. Hg was detected in Well 28GW1 at
levels which exceeded the ambient water criterion. The levels of
pesticides, metals, and organic solvents were consistent with the types

of materials disposed of at this site.

Surface Water:

Water chemistry data for the two surface water stations was
significantly different from the ground water chemistry data, indicating
that the analytes detected in the surface water may be attributed to
activities upstream of Site 28 or of unique disposal in the northern
portion of the site. For, example, the pesticides BHC,A; BHC,B; and
BHC,D were detected in the surface water, whereas the pesticides DDD and
DDE were detected in the ground water. In addition, TCE was detected in

the surface water but was not detecteq in the ground water.

The detected levels of the BHC isomers are below the 1072 risk levels.
The levels of TCE were very low and exceeded only the 107 risk level.

Sediment:

The sediment stations at Site 28 were found to contain detectable levels
of cd, Cr, Pb, As, Ni, Zn, 0&G, DDD, and DDE. Each of these analytes
has also been detected in monitor wells and/or surface water stations at

this site.

Tissue:

Samples from fish tissue obtained from the freshwater pond at the north
terminus of Site 28 indicated detectable levels of PCB and BHC,A. The
BHC,A data indicated that this compound is present in this area of the
site and may be discharging into Cogdels Creek, as indicated by the

surface water chemical data. Levels of PCB and BHC,A were below acute

toxicity levels.

2-59







NAVFAC.1/CL-SITE.3
01/13/85

Migration Potential

Monitor Wells 28GW1 and 28GW2 were located at the New River shoreline;
Cogdels Creek discharges directly into the New River. These facts
indicated that contaminants are migrating from the site into the New
River via ground water discharge, surface water discharge, and sediment
scour/transport. As many analytes are above applicable regulatory
limits at the boundary of the site, it appears that the concentration of
several contaminants migrating into the New River may also be above
applicable limits. Significant dilution, however, does occur within the

New River.

Recommendations

All sampling stations at Site 28, with the exception of the fish tissue
samples, should be resampled during the second sampling effort. The
list of analytes should be identical to that used for the initial

sampling effort.

2-60






NAVFAC.1/CL-SITE.4
01/13/85

SITE 30--SNEADS FERRY ROAD FUEL TANK SLUDGE AREA

Site Investigation

.0 One shallow ground water monitoring well (Well 30GW1).

Data Evaluation

Sampling data for Site 30 are presented in Table 2-15. The presence of
Pb at levels slightly above the criterion (see Table 2-16) was detected
in Monitor Well 30GWl. This was attributed to the reported dumping of
fuel tank sludge in this area. However, the 0&G and volatile' components

of this sludge were not detected and therefore appear to have

dissipated.

Migration Potential

Site 30 lies on the edge of a small stream valley (French Creek), and
shallow ground water at the site flows south-southwest toward the stream
channel. Contaminants present at Site 30 will move downgradient to the
south-southwest. The Pb concentration detected at the site is slightly
above the regulatory limit; as it moves downgradient, it may mix with
clean ground water and thereby reduce the Pb level. It is possible that
Well 30GW1 is not in the area of highest Pb concentration. In this
case, levels of Pb higher than the criterion may exist, but would remain

subject to mixing and dilution during downgradient flow.

Recommendations

Well 30GW1 should be resampled for all the analytes that were

investigated during the initial sampling effort.

2-61
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Table 2-15. Site 30--Sneads Ferry Road Fuel Tank Sludge Area
Sampling Data

ENVIRONMENTAL SCIENCE & ENGINEFRING

PROJECT NUMBER

FIFLN GROUPSI CLUV¥1

PARANMFTERSS LJUS

DARAMFTEES SA
ME

DATE

TIve

ACROLEIM (UG/L)
ACRYLONTTRILE (UG/L)
3ENZINE CUG/L)
3RIMADICHLMP OMETHANE
(y=/7L)
3ROUIFIR" (UG/L)
AIROMIMETHANE (UCG/L)
CARSIN TEFTRACHLORIDE
(Us/71)
CHLORORENZTNF (UG/L)
CHLCROET=ANT UCG/L)
2=CHEL*TTH*VINYLETHER
(u-~/L)
THLN2OF YN (1s/L)

CHLTIIVETHANE CUGR/L)

J213IMACHLORIMFTHANE

COE 1LY
Y THL SN FLAGC *ME THAME
e )
1¢1=31CHLLROF THANE
(e L)
i92=-ITCHLORDFTHANE
(/LK)
11 = 1CHLORT THYLENE
(" -/1)
T=1e7=TTCHLIROZTHENE
(ML)
142="TCHL ORI RNFANE
(AU ™

IS=1 ¢ 3=NTLHIRARENE
i =

R4222400
SAMPLES?: PART
J0OGW1
NRET # 374731
THOD #
T/6/84
945
34210 <11
0
34215 <11
0
34030 <03
0
32101 <0.70
0
32104 <1.50
3
34413 5 |
Q
32102 <15
0
34301 C0.50
0
24311 <2
]
14576 <2
o
321016 <le2
p
34418 <1
n
24206 <1430
T46FA €1
24494 CDeb "
Al
34521 <l.i)
34501 <le?
36846 <Yl
F“Ski <Ne7
SA734 <M H

12705784

STATUS: PRELIMINARY
PROJECT NAMZI CAMP LEJEUNE
PROJECT MAMAGEZR: BOWEN/GEISZLER
FIELD GROUP LEADER: BOB GREGORY

SAMPLE NJMBERS

PASZ






£9=z

Sampling Data (Continued, Page 2 of 2)

EVVIRONMENTAL SCIENCE 8 ENGINEERING

SROMTCT NUMBER 84222400

FIFLLD GPOUPS CLJWI!

PARAYFTERSS: LJS SAMPLES: PART
306Ul
2AIAMETERS STORET # 374731
METHDD #
DATE 7/6/84
TIvF 945
T-143=-DICHL*PROFENE 34699 <06
e/ 0
ETHYLBEMZENF (U6/L) 34371 <1
0
METHYLEME CHLORTDE 34423 <1
(uGc/L) 0
19142+2-TE*CHPETHANE 3451¢€ <09
cuec /L) 0
TETRACHLORCETHENE 34475 <2."
(uUn/L) 0
Lelel1-TRICHLYETHANE 34506 <13
(us’L) 0
1¢192-TRTCHL*ETHANE 34511 <le2
(uG/L) 0
TRICHLNORCETHFNE 39180 Cl.4
tnG/L) 0
TRICHL*FLUOROMETHANE 34488 (!
tn/L) 0
TOLUFHE (UG/L) 34010 <Neb
0
VINYL CHLORTDECUG/L) 39175 <1
0
LEADSTOTALCUGZL) 1051 5860
0
JILPGRGTIP(ME/L) 560 <067
0

Source: ESE, 1984.

12/0¢/84

Table 2-15. Site 30--Sneads Ferry Road Fuel Tank Sludge Area

STATUS: PRELIMINARY
PROJFCT NAMEI CAMP LEJEUNE
PROJECT MANAGZR: BOWEN/GEISZLER
FIELD GROUP LEADER: BIB GREGORY

SAMPLE NJMBERS

2857

23
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NAVFAC.1/HTB2-16.1

01/14/85
Table 2-16. Site 30--Sneads Ferry Road Fuel Tank Sludge Area
Samples
Analytes Regulatory Exceeding
Detected Limits Value (ug/L) Limits
B e 5000 3 SN ~ % 5 »
Pb Drinking Water/Ambient Water 50 30GW1

S
<

Source: ESE, 1984.

%9-C







NAVFAC.1/CL-SITE.5
01/13/85

SITE 35--CAMP GEIGER AREA FUEL FARM

Site Investigation

o Three hand—-augered borings to the ground water surface.

o Three ground water samples collected from the soil borings

(Samples 35GW1, 35GW2, and 35GW3).

o Three soil samples from materials at soil and ground water contact

(Samples 35S1, 3552, and 35S3).

Data Evaluation

Ground Water:

The ground water samples obtained from hand-augered bore holes at the
downgradient side of this facility contained high levels (i.e., above
criteria) of Pb (see Tables 2-17 and 2-18). These levels indicate that
leaks of leaded fuels from tanks have contaminated the shallow ground
water at this site. The volatile organic components of the fuel were

not detected.

0&G above organoleptic limits was detected in one boring, 35GW2.

Soil:
Pb and 0&G were also detected in all soil samples obtained at Site 35.

Migration Potential

A small surface water stream passes by Site 35 to the east-northeast.
This stream was dry at the time of sampling, aﬁd no visual evidence of
discharge of contaminated ground water was noted between Site 35 and the
stream channel. In all probability, ground water from Site 35 does
discharge into the stream at times of high ground water level. Pb and

0&G may migrate via surface water to areas downstream of the site.

Recommendations

No additional sampling is recommended as part of the verification step.

The sampling points were temporary and no longer exist.
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Table 2-17. Site 35--Camp Geiger Area Fuel Farm Sampling Data

ENVIRONMEMTAL SCIEMNCE & ENGINFERING 12705784 STATUS: PRELIMINARY
PROJLCT MUMPER B4222400 PROJECT NAME CAMP LEJEUNE
FIELD GROUF: CLuUW1 PROJECT MANAGZIR: BOWEN/GCEISZLER
PARAMETERSS LJS SAMPLES: PART FIELD GROUP LEADER: BJIB GREGORY

SAMPLE NJMBERS
35CW1 356W2 3I56W3
SARBMETFERS STORET # 374732 3747323 374734
METHOD #
JATE R/T/84 g/n/84 877784
KINME 1145 11u0 1230
ACRCLFIMN (uG/L) 34219 <7 <7 <7
0
ACRYLOKTITRILF CUG/L) 34215 &7 <7 g
0
JENZENE (UGZL) 34030 <0e2 <0.2 <02
0
JROMINDTICHLNROMETHANE 32101 <0.50 <g.3N <0.50
(ur /L) 0
BROMOFOP Y™ (UC/L) 32174 <0.90 <0.90 <0.90
i 0
|
Oy 3ROMANETHAME (UG/L) 34413 <0e8 <0.R <0eR
L2 0
CARHBON TFTRACHLORIDE 321C2 <1.0 <1.0 <1.0
ez ]
CHLORDRBRTMNZFNE (UG/L) 34301 <030 <030 <Ce30
0
CHLOROSTHANE (UG/ZL) 34311 <1 <1 <1
0
2=-CHL'ETH*VIMNYLETHER 34576 <lle9 <069 <Ne%
(u~/7L) 0
CHLOROFOFM (UIG/L) 32116 <040 <050 <0.50
9
CHLOROMFETHANE (1IG/ZL) 34418 <0.7 <% 7 <0,7
0
DIBRAMOCHLNROME THANE 34376 <0.80 <090 <CeRN
tur /L) 0
DICHL*DPTFLUOYMFTHANE 34668 <0.9 <09 <0.°
(/L) n
1¢1-DICHLOROF THANE 24496 <les40 <0.40 <040
(nr/L) 0
1¢42-NICHLNRNETHANFE 34531 <8N <N.80 <N R0
ez bl
Jo1-DICHLORCETHYLENFE 34571 <N.8N <0420 <DeRC
(e/L) n
T=142=-DTCHLCPOETHENE 34546 <GeT0 <0.70 <Ns70
(u=/1) 0
142-NTCHLOROPROPANE 34541 <0e5 <05 CleS
uc/Ly n
CIS=14*-NTCH*PKOPENE 34774 {Nebh <0e6 (Tab

uec/L) 0
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Table 2-17. Site 35--Camp Geiger Area Fuel Farm Sampling Data (Continued, Pag
ENVIRONMEWTAL SCIEMCE & ENGINEFRIMNG 12/705/864 STATUS: PRELIMINARY
SRNJFCT NUMBFR 84222400 PROJFCT NAME CAMP LEJEUNE
TITLD GROUPS: CLUW1 PROJECT MANAGER: BOWEN/GEISZLER
SARAMFTERSS LJS SAMPLES: PART FIELD GROUP LFADER: BJB GREGORY
SAMPLE MJMBERS
I56W1 256H?2 35G6W3
SARAMETERS STNRET # 374732 374733 374734
METHND #
JATE 8/7/84 8/5/84 8/7/84
TIwF 1145 1100 1230
T-193-0DTCHL*PROPENE 34699 <0e4 <0.4 <04
e/ 0
ETHYLBENTENF (UG/L) 34371 <0e6 <06 <Be6
0
METHYLFNE CHLORIDE 34423 4 <0sT <0.7
(un/L) ¢
19142+2=-TE*CHPFTHANE 34516 <05 <0e5 <05
cun /L) 0
o  TETRACHLCPNETHENF 34475 <140 <1.0 <140
é\ (uG/L) 0
- lels1-TRICHL*FTHANE 34576 <0.70 <0e«R0 <080
(URLLD) 0
19192=-TKTCHLYFTHANE 34511 <Ne70 <0.70 <Na70
(us/L) n
TRICHL I SETHINE 39180 <0.89 <0690 <0.,90
ez 0
TRICHL*FLUNRGMETHANE 344R8 <09 <0.9 <0.9
/L) 0 !
TOLUTNF (UG/L) 34010 <Ne3 <Ne3 <hed
n
VINYL CHLORIDE(UG/ZL) 39175 C0eb <0a6 <0e6
0
LEADSTOTALCUG/L) 1051 1063 1102 3659
0

JILPSRTRUIMG/L) 569 <le.0 46 <1l.0
n







Table 2-17. Site 35--Camp Geiger Area Fuel Farm Sampling Data (Continued, Page 3 of 3)

ENVIROUNMENTAL SCIENCE & ENGINEFRING 12705784 STATUS: PRELIMINARY
PR0JFCT MNUMBER R4222400 PROJECT NAME CAMP LEJEUNE
FIZLD GRIUFPS CLJSI g PROJECT MANAGEZR: BOWJEN/GEISZLER
OLPASGETERSS PRO SAMPLES® PART FIELD GROUF LEADER: BJIB GREGORY
SAMPLE NJMBERS
3581 3582 3583
JARAMETFIRS STORET # 374647 374648 374649
METHOD #
JATE R/6/84 B/5/84 8/6/84
FFIvE 1130 1045 1200
LEADSSEDN (MR/KG-DRY) 1052 6 6 a8
0
JIL?GP 417 4SFRIMG/KG= 561 €7 2200 40
ARYY 0
MOTSTURF(ZYET WT) 70320 33.6 26.1 2648
0

" Source: ESE, 1984,

PA5E






NAVFAC.1/HTB2-18.1

01/14/85
Table 2-18. Site 35-—Camp Geiger Area Fuel Farm Data Evaluation
Samples
Analytes Regulatory Exceeding
Detected Limits Value  (ug/L) Limits
0&G Organoleptic NL* 35GW2 (Sampling
personnel
_ detected odor)
Pb Drinking Water/Ambient Water 50 35GWl, 35GW2,
35GW3

*NL = No numerical limit.

69-¢

Source: ESE, 1984,







NAVFAC.1/CL-SITE.6
N1/14/85

SITE 36-—-CAMP GEIGER AREA DUMP NEAR SEWAGE TREATMENT PLANT (STP)

Site Investigation

o Four shallow ground water monitoring wells:
Well 36GW1--Placed on the southern side of the disposal area.
Wells 36GW2 and 36GW3--Placed on the east and northeast sides,
respectively, of the disposal area, between the disposal
‘area and Brinson Creek.
Well 36GW4——Background well placed approximately 300 feet to the

west (upgradient) of the disposal area.

Data Evaluation ' :

As shown in Table 2-19, the presence of Cd, Cr, Pb, and phenols was
detected in the four monitor wells. Cr and Pb criteria were exceeded in
all wells; the criterion for Cd was exceeded in Wells 36GW1 and 36GW2 ,
(see Table 2-20). Low levels of two volatile organic compounds were
detected in Well 36GW4; satisfactory criteria do not exist for either of

these compounds.

The chemical data supported the burning/burial of metallic objects. The
presence of waste oils may be indicated by the levels of phenols. Only
Well 36GW4 contained detectable levels of organic solvents; therefore,
it is probable that solvents may be buried in the western side of the

disposal area.
The presence of contamination at Well 36GW4 (designed as a background
well) indicates that the disposal area at Site 36 extends farther to the

west than originally estimated.

Migration Potential

Ground water at Site 36 flows from the elevated disposal area eastward
toward Brinson Creek. Wells 36GWl1, 36GW2, and 36GW3 are located on the
downgradient side of the disposal area and contain elevated levels of

cd, Cr, and Pb. The ground water flow carries these contaminants into

Brinson Creek where they are diluted by the large surface water flow.

2-70






Table 2-19. Site 36--Camp Geiger Area Dump Sampling Data ; PASE 2
ENVIRONMENTAL SCIENCE & ENGINEERING MULTIPLE FIELD GROUP REPORT REPORT DATE: WEDs DEC 05 1984
CAMP LEJEUNE
STATION 36
366W1 366W1 366W2 36GW2 36GW3 36GW3 36GWa 36GW4
374735 398583 374736 398504 374737 3985905 374738 3985236
COLLECTION DATE 7/31784 7/31/84 1/31784 7/31/84 7/3178% 7731784 7/31/84 1/31/84
COLLECTION TIME 1445 1445 1400 1400 1330 1330 2230 1030
ACROLEIN (UG/L) 34210 <6 <6 <6 <6 <6 <5 <7 <6
ACRYLONITRILE (UG/L) 34212 <6 <6 <6 <6 <6 <6 <7 <6
BENZENE (UGZL) 34033 <0e2 <0.2 <0.2 <0.2 €042 <0e2 <0e2 <0.2
BROMODICHLOROMETHANE 5210? <0.40 <0.40 <0440 <040 <040 ‘ <050 <0.50 €040
w’ BROHOF;gg,%JGIL) 3210% <0.90 <0.90 <0.90 <0.90 <0.90 <1.00 <1.00 <080
;j BROMOMETHANE (UG/L) 34413 <0.7 <0.7 <0.7 <0.7 <0e7 <0.8 <09 <0e7
CARBON TETRACHLORIDE 32102 <0.90 <090 <0.90 <0.90 <0.90 <1.0 <l.1 <090
CHLOROégz;;;E (ue/L) 34302 <0.30 <030 <030 <0.30 <0.30 <030 <0.40 €030
CHLOROETHANE (UG/L) 34312 L= <1 <1 <1 <1 < G <1 <0.9
2=-CHL*ETH*VINYLETHER 30572 <0.8 <0.8 <0.8 <0.8 <08 <08 <0.9 <0.8
CHLOQ;gg;k)(UGIL) 32102 <0440 <0.40 <0.40 <0.40 <0.40 . €040 <050 C0.40
CHLOROMETHANE (UG/L) 34412 <06 <0.6 <06 <0e6 <De6 <0e7 €0a7 €05
DIBROMOCHLOROMETHANE 34302 <070 <0.70 <0%.70 <0670 <070 <0.70 <0.q0 <070
DlCHL';ggit;'HETHANE 3466: <0.7 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <07
111-0;23(;;0ETHANE 34492 <0.30 <0.40 <040 <0.40 <0.40 <0.40 <0440 <030
192-D;gﬁC;;0ETHANE 3#532 <0e60 <070 <0.60 <0s70 <Ne70 <070 <0.70 €050
lvl-D:gg:;;OETHYLENE 34502 <0.70 <0.70 <0.70 <0.70 <0.70 <0.80 <0.80 <0.70
T'1'2—éggatéROETHENE 34542 <0.70 <0.70 <0.70 <0.70 <0.70 <0.70 240 1.2
I'Z-Dlé:ﬁGk;PROPANE 345‘2 <0.4 <0.4 <04 <0.4 <04 <0e4 <05 <0.4
ClS-l:gfékéﬂ'PROPENE 34702 <0.5 <05 <045 <0.5 <045 <05 <0e5 <0.5

(UG/L) 0







Table 2-19.

ENVIRONMENTAL SCIENCE & ENGINEERING

COLLECTION DATE
COLLECTION TIME

T=193-DICHL*PROPENE
(UG/L)
ETHYLBENZENE (UG/L)

METHYLENE CHLORIDE
(UG/7L)
1919292=-TE*CHYETHANE
(UG/L)
TETRACHLOROE THENE
(uG/7L)
19191-TRICHL®ETHANE
(uG’/L)
19192=-TRICHL®ETHANE
(us/7L)
TRICHLOROETHENE
(UG/L)
TRICHL*FLUOROMETHANE
(UG/L)
TOLUENE (UG/L)

VINYL CHLORIDE(UG/L)
CADMIUMyTOTALCUG/L)
CHROMIUMs TOTAL (UG/L)
LEADsTOTALCUG/L)
OIL&GRy IR(MG/L)

PHENOLS (UG/L)

Source: ESE,

1984.

CAMP LEJEUNE

STATION 36
366W1 366W1 366W2
374735 398503 374736
7/31/84  T/31/84  T/31/84
1445 1445 1400

34699 <043 <044 <0.4
3431: <0.6 <0.6 <0.6
3442§ <06 SQat <046
34512 <045 <0.5 <0.5
34472 €141 €152 <1.1
34502 <0.80 <0.80 <0.80
34512 <0.70 <0.70 <0.70
39183 <0.80 <0480 <0480
34433 <047 <0.8 <0.8
34013 <0.3 <0.3 <043
39112 <045 <0.6 <0e6
1023 12.0 8.0 14,0
1032 480 510 420
1052 32440 26540 249.0
563 <0.9 <1.0 <0.9
3213§ 3 2 2

366W2

398504

7/31/84

1400
<0.4
<06
<07
<0.5
<1.1
<080
<070
<0.80
<0.8
<03
<0e6
19,0
680
34600

<0.9

MULTIPLE FIELD GROUP REPORT

366W3
374737

7/31/84
1330
<0.%
<0e6
<Deb
<0.5
<l.1
<0.80
<0.70
<0.80
<0.8
<03

<De6

280
104.0

<10

Site 36--Camp Geiger Area Dump Sampling Data (Continued, Page 2 of 2)

REPORT DATE: WEDs DEC 05 1984

36643
398505

7/31/84

1330
<0s4%
<0e6
<07
<0.5
<le1
<0.80
<070
<0.80
<0.8
€03
<06
NA
NA
NA

<le0

366W4
374738

7731784

2230

<0.4

<De7

<Na7

4

<1le3

<090

<080

<N«90

<0.8

<0.4

<0e6

510

217.0

<09

36GW4
328506

7/31/84

1030
<0.3
<06
7
3
Cle0
<Ce70
<0470
<0.80
<047
<043
<045
NA
NA
NA

<0.3

PAGE
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NAVFAC.1/HTB2-20.1

01/13/85
Table 2-20. Site 36——Camp Geiger Area Dump Near Sewage Treatment Plant Data Evaluation
Samples
Analytes Regulatory Exceeding
Detected Limits Value (ug/L) Limits
Phenols Organoleptic 300 None
Cd Drinking Water/Ambient Water 10 36GW1, 36GW2
CrIlI Ambient Water 170 mg/L None
CrVI Drinking Water/Ambient Water 50 36GW1, 36GW2,
36GW3, 36GW4
Pb Drinking Water/Ambient Water 50 36GW1, 36GW2,
36GW3, 36GW4
T12DCE NCA* NLt NL
TCLEE NCA NL NL

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

Source: ESE,

1984 .







NAVFAC.1/CL-SITE.7
01/09/385

Recommendations

The second round of sampling for the verification step should consist of
the resampling of all four monitor wells for all analytes investigated

during the initial sampling effort.






NAVFAC.1/CL-SITE.8
01/13/85

SITE 41--CAMP GEIGER DUMP

Site Investigation

o Four shallow ground water monitoring wells:
Well 41GWl--Placed at the northern (upgradient) end of disposal
area.
Wells 41GW2 and 41GW3--Placed at the southern (downgradient) end
of disposal area, between the site and Tank Creek.
Well 41GW4--Placed east (downgradient) of the disposal area
between the site and an unnamed tributary to Southwest

Creek.

Data Evaluation

As shown in Table 2-21, detectable levels of 0&G and phenols were found
in all wells except Well 41GW3 (phenols below detection limit). Cr was
found in all wells; the highest concentration was found at Well 41GW2
(above criterion) (see Table 2-22). Pb was found in all wells except
Well 41GW4 and is above criterion in the other three wells. Highest Pb
levels are at Well 41GW2. Four volatile organic compounds were detected
at Well 41GW2, the only well found to contain detectable levels of
volatile organics. Although the levels of vinyl chloride and benzene
did not exceed the 1072 risk level, they exceeded the 1077 risk

level. The level of DCFM exceeded the 10> risk level. The highest
levels of contamination (metals, volatile organics) at this site appear
to be located in the southwest quadrant. The reported burials of
pesticides and ordnance compounds were not observed in the ground water

chemistry datae.

Migration Potential

Migration, via ground water, of contamination derived from Site 41 can
occur in all directions except to the northwest. Ground water in the
elevated disposal area discharges to two unnamed stream channels to the

north and east, and Tank Creek to the southeast-south.
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Table 2-21. Site 41--Camp Geiger Dump Sampling Data

ZNVIROGHMMTTAL SCIFENCE R ENGINFERING

2047 CT NMUMBER

R4222400

FIFLO FROUR: CLUSY

B e R TE PSs LYY

Slec

SAMPLES: PART

VARAVETERS STORET #
METHOD #
DATY
TIv:
ACRSLETS (Ut7L) 34210
¢
ACRYLOWITRILT €UG/L) 24215
n
JENZENT (NGZL) 34030
0
3ROMOANTCHLNPOYFTHANE 321C1
(=) 0
QROMOTORY (UG/L) 32174
0
JROAIVETHANE (UG/Z/L) 34413
]
CTAIBIY TETKACHLORIDE 32112
(e /L) 0
CHLORORFYMZFNE (UG/ZL) 343C1
0
CHLNRDETHANE (UG/ZL) 34311
9
2=CHL*-T=*VIMYLFTHFR 34576
(G /L) 0
THLORDFT" N (1'G/L) 32106
n
CHLOINDMETHAME (UG/ZL) 34418
0
DICKRIMACHLAFOGMFTHANE 34326
(UG/7L) 9
DJICHL*YTFLUG*METHANE 34668
GUAYAD) ]
141=D01CHLARAT THANFE 24496
/e 0
192=-0TCHLOFOSTHANE 24531
cne /L) 0
fel=DTCHL ORYFTHYLENVE 385N ]
(U= /1) C
T=1947="TCHL "FTOFTHENE 2454¢
(AUREVAN | C
142=-71CHLORPPROPANE 34541
(Us/7L) 0
CIS=-14*="ICH'PROFEMNE 34704
“yn/L) 0

41CW1
374739

7/16/84

1410

<9

<9

<03

<Neb6D

<l.20

<1

<l.1

<fs4C0

€1

<1

<050

<De9

<1400

<1

<0459

<ne,8nN

<1.0

4162
374740

7716784

1640
<9
“HEY
943
<0.50
<l.20
(4 !
<l.1
<04 N
<1

<1
<040

<1

<.6

<7

12/05/84

41GuW3
274741

7/16/84
1635
<19
<11
<03
<%e60
<130
<1
<le2
<040
<2
<1
<{ie60
<1
<l.10
€1
<J«50
<NeC
<lel
<le1
<T.6

<0a7

STATUS: PRELIMI

PROJECT NAMZI CAM
PROJECT MANAGER?
FIELD GROUP LEADER: B8J0B GREGORY

416GU4
374742

7/16/84

1725
<9

<9
<0.3
<069
<130
<1
<1.2
<040
<2

<1
<060
<1
<1.00
<1
<050
<090
<1l.1
<le1
<06

€Cal

SAMPLE NJMBERS

NARY

P LEJEUNE
BOWEN/GEISZLER

DAST






LL=k

Table
ENVIRONYIMTAL SCIENCE & ENGINFERING
SkOUiCT MUIMBFR 84222400
SIELD GrOUPS CLUY)
QIAINVETERSS LJU9 SAMPLES: PART
416uW1
PARAMETIVE STORET # 374739
MFTHOD #
JATE 7/16/84
TIM= 1410
T-147=NDICHL*FROFENE 34699 <le%
(Ue/L1L) 0
ITHYLDTNZENF (UGZL)Y 34371 <Ne8
0
MCTHYLTNMFE CHLORTIDE 34423 <1
e/ 0
141¢”292-TL*CHYETHANE 34516 <Qa7
[QUFAD] 0
TETRACHL ORP GE THENE T4475 <l.4
(ur/L) 0
19191=TRICHL*ETHANF 34506 <0e90
(/L) 0
lele?=TRICHL*ETHANE 34511 <le0
(tuc/L) 0
TRICHLN®OF THFNE 39180 <le1
o'n/L) 0
TRICHL*® LUQROMFTHANF 344R8 €1
(/L) e
TOLYENE «u6/L) 34010 <0e5
(1]
VIMYL CYHITFIDECUG/L) 39175 <0a7
0
CARMIUMLTOTAL(UG/ZL) 1627 <640
0
CHROVMIJMNSTOT2L(UG/ZL) 1034 76
5}
LEARSTATALCINC/L) 1151 T4e6
0
VFILAGRGTI(MG/ZL) 560 2
J
SMENOLS (UGZL) 32730 <1
C
ALDRIMN (VG/L) 3933p <0.NND8
b}
JHCen (U /L) 9337 <Cs0010
i}
3HC e (17 71L) 25338 <0.N0010
0
THCeN (Ur /L) 35259 <0.0002

2-21. Site 41--Camp Geiger Dump Sampling Data (Continued, Page 2 of 4) PASE

41GW?
374740

7/16/84
1600
<05
<%,.9

<1
<07
<l.4
<N.20
<1.0
<1.1
<1

<05

<6.0

530
196.7

2

4
<NeGM08
<geN0C10
<g.0PP1C

<Ue00G3

12/05/784

416U3
374741

7/16/84
1635
<05
<N.9

<1
<0.8

<1.5

<l.1

<le1l

<1le2

<045
<0.9

Te1

230
11944

2

1
<n.,n008
<M.,0010
<0.0C010

<0,0003

STATUS: PRELTIMINARY

PROJECT NAME CAMP LEJEUNE
PROJECT MANAGER: BOWEN/GEISZLER
FIELD GROUP LZADER: BIB GREGORY

41Gv4
374742

7/716/84

1725

<05

<09

<1

<0.8
<1.5
<l.1
<le1l
<l.1

<Y

<0.5
<Ny
<60

32
<4040
48

2
<%.0078
<0eNQ1Q2
<N.00013

<NeN603

SAMPLE NJMBERS







8L-¢C

Table

2-21. Site 41--Camp Geiger Dump Sampling Data (Continued, Page 3 of 4)

ENVIRONMILTAL SCIFNCE & ENGINEERIMG

op
=

2P

SARAMT

IATFE

TTvF

DJICT MHUMBER
ELi* GREURS CL
PAMCTERPSS LJ9

TErS S
M

R4222400
Ji 1
SAMP

TORET #
ETHOD #

3HC G OLTRNDANT ) CUGZL) 39340

ZHLORD
DI PP
J0E e 2P
npT 472
DIELDR
IND2SUY
TNDaSU
INDSSU
ZNDRIN
INDRIN
HEPTAC

H4£PTAC

AEF (UC /L)Y
YOG /L)
YUR/L)
V(i /L)
T (UG /L)
LF N A (IG/L)
LEEMeR (UR/ZL)
LFAN SIH)LFATE
e/
CIG /L)
ALPFHYDNE
e Ly

HL2R CUC/L)

HLNR TPOXIDE
(nese)

TOXADHTHE: CUe/L)

VIRE N

(e /)

1
39350
0
3931¢
0
3932¢
0
39300
0
39380
0
34361
0
24356
]
3435)
0
39390
n
343€6
0
3941¢
c
29429
e
39460
0
99834
0

TRINITRTTOLUENE s TOTA 81360

244-01

246=71

TRINYT

A1 TE

L EDNELL )
NITRCTCLUENE
(/L)
MTITEGTOLUENMNE
ez

3
34611
¢
14626
n

RAMENZENESTOTAL 99735

LereyL-y

0

EHASFHGPUS (UG 99790

/L)

0

LES: PARY

4161

374739

7/716/84

1410

<0.CCO010

<Ns«010

<0.003

<0.0008

<0005

<0.0010

<0.0008

<J.002

<U.005

<Co002

<0.704

<G«0007

<D.0006

<0191

<C.J010

<140

(¢

41CW2
374740

7716784
1600
<0.00010
<0.010
<0.003
<0.0008
€0.005
<C.0010
<0.0008
<Ns0022
<0005
<0.0F2
<0034
<0007
<N.0006
<0eli9
<%49010
<9
<3
<?
<4.1

<l.4

12705784

41G6W3
374741

7/16/84
1635
<0.00010
<0.010
<0.003
<0.0008
<0.005
<N.0010
<0.0008
<0.002
<0.0605
<G.002
<0.004
<0007
<P.000€
<0.10b
<9.N01C
<d.9

<3

PROJECT NAME

STATUS: PRELIMI

PROJECT MANAGEZIR:
FIELD GROUP LEADER: BJ8 GREGORY

41GUW4
374742

7/16/84
. 1725
<0.00010
<0.010
<0e(03
<0.C008
<0.005
<0e.0010
<0,0008
<0002
<0.0605
<0.002
<0.0"%
<Ne0CU7
<PeN006K
<0101
<0.0010
<C.9

<3

<2

4,3

<le4

SAMPLE NJMBERS

NARY

CAMP LEJEUNE

B0WEN/GEISZLER

PASZ
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Table 2-21. Site 41--Camp Geiger Dump Sampling Data (Continued, Page 4 of 4) i
ENVIPOHMTHTAL SCIFMCE & ENGINEERIMG ’ 12/705/84 STATUS: PRELIMINARY
PROJFCT MUMBFR 24222400 PROJECT NAME CAMP LEJEUNE
T1ELDL GROUPS CLJW1 PROJECT MANAGZIR: 30WEN/GEIS7LER
QAIAMETERSS LJUD SAMPLES: PART FIELD GROUP LEADER: B8)B GREGORY
SAMPLE NJMBERS
416W1 416w2 41GW3 41GW4
SAIRMETFRS STARET # 374739 374740 374741 374742
METHOD #
JATE 7/16/84 7/16/84 7/16/84 1/716/24
TIMEZ 1410 1600 1635 1725 b
ROX CUerLy 81364 (3e42 <323 <3430 <330
/]

Source: ESE, 1984.

6Lre
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NAVFAC.1/HTB2-22.1
01/13/85
Table 2-22. Site 41-—-Camp Geiger Dump Data Evaluation
Samples
Analytes Regulatory Exceeding
Detected Limits Value (ug/L) Limits
0&G Organoleptic : — 41GW4
Phenols Organoleptic 300 None
cd Drinking Water/Ambient Water 10 None
CrIIl Ambient Water 170 mg/L None
CrVI Drinking Water/Ambient Water 50 41GW1, 41GW2,
41GW3,
Pb Drinking Water/Ambient Water 50 41GW1, 41GW2,
Y _ 41GW3
® T12DCE NCA* NLt NL
Vinyl chloride 10~5 Human Health Risk Level 20 None
Benzene 10~ Human Health Risk Level 6.6 None
DCFM 10~ Human Health Risk Level 1.9. 41GW1
*NCA = No critera available.
tNL = No numerical limit.
Source: ESE, 1984.







NAVFAC. 1/CL-SITE.9
01/11/85

The low levels of volatile organic compounds do not present a hazard to
the southwest because they most likely volatize when discharged. The
levels of Cr and Pb, as well as 0&G at Well 41GW4 are more persistent
and are of concern because they are likely to enter the stream

environments.

Recommendations

All four monitor wells should be resampled during the second
verification step sampling effort. All analytical techniques utilized

during the initial sampling and analysis effort should be included in

the second effort.

2-81







NAVFAC.1/CLSITE10.1
01/14/85

SITE 45--CAMPBELL STREET FUEL FARM AND
MCAS AIR FIELD RAPID REFUELING AREA

CAMPBELL STREET FUEL FARM

Site Investigation

o Three shallow ground water monitoring wells:
Well 45GWl-—Located in southwest corner of site in area of known
POL seeps.
Well 45GW2—--Located north of site.
Well 45GW3--Located east of site between site and deep water
supply well No. 131 (Well 45GW4).

o Two deep water supply wells:
Well No. 131 (w§ll 45GW4)

Well No. 4140 (Well 45GW5)

Data Evaluation

0&G was detected in all sampled wells at this site, including the two
water supply wells (see Table 2-23). The levels were generally low
except in Well 45GW2. Pb (above criterion) was detected only in

Well 45GW1 (see Table 2-24). The volatile components of the fuels

reported to have spill/leaked at this site were not detected.

Migration Potential

The Campbell Street Fuel Farm is located in an area without significant
topographic relief. As a result, ground water gradients under natural
conditions are extremely low. Migration of contaminants from this site
is possible because of the pumping of two water supply wells in close
proximity. The observed levels of 0&G indicate that some migration has
occurred, although it does not appear that organoleptic limits have been

exceeded in the water supply wells.
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Table 2-23. Site 45--Campbell Street Fuel Farm Sampling Data

FMVIRONMENTAL SCIENCE % FMCGINEERIMG MULTIPLF FIELD GROUP REPORT REPOKT DATE: TUEs DEC 18 1|

CAMP LEJEUNE

STATIAN 45
4561 456W1 45642 45642 45643 ; 45607 45GY4 45604
274743 398527 374744 2945119 374745 338549 374746 3°851
COLLECTION DATE T/16/%4 8/71/84 e/1/84 PL1/RY B/1/84 8/1/64 B/1/b4 8/1/¢4
COLLECTION TIME i 931 1015 1715 113¢C 113" ) b | 1 40
ACROLEIN (UG/L) 34210 . <7 NA <¢ MA <7 NA <7 N &
0
ACRYLONITRILE (UG/L) 34215 <7 NA <6 NA <7 NA £7 HE
0
RFNZENE (UG/L) 34 30 <Ne2 NA (a2 NA <le2 NA Cle2 NA
n
RROMODICHLOROMETHANE 32101 <Ne50 NA <0440 A <NeS59 MA <'e50 NA
(e/L) n 2
RROMOFORM (UG/L) 32104 <l.0N NA <770 NA <1.10 NA <1.10 MA
n
BROMOMETHANE (UG/L) 34413 <0e9 NA <07 NA <0,9 NA <le8B NA
(V] U
! CARBON TETRACHLORIDE 32102 <l.1 NA <N.90 NA <1l,.1 NA <1.1 NA
co
W (uG/L) i
CHLOROBENZENE (UG/L) 34501 <0.,40 NA <fg30 NA <N 40 NA <le40 NA
i}
CHLOROETHANE (UG/L) 34311 <1 NA <Ce9 MA <1 NA <1 NA
n
2-CHL*ETH*VINYLETHER 34576 <n,.9 NA <Ce8 NA <Me9 NEA <le9 NA
(UG/L) o
CHLOROFORM (UG/L) 32106 <0e50 NA <N.40 MA <0.50 NA <" 450 NA
]
CHLOROMETHANE (UG/L) 34418 el NA CMek NA <N.8 NA <0a7 NA
c
DIBROMOCHLOROMETHANE 24306 <0,.80 NA <P 70 MA <Ne 90 NA < «80 Nt
(UG’L) n
DICHL*DIFLUO*METHANE 34668 <Je8 NA <"e? NA <Me9 NA Cle9 Mo
(UG/L) 0
191=DICHLORNETHANE 34496 <0.4C NA <Ce30 NA <Ge8 NA <.o40 NA
(uG/L) (]
19y2=-DICHLCROETHANE X4531 <a,70 MNA CTeb NA CleRD NA CJ«70 N~
(UG/L) 0
191=-NPICHLOROETHYLENE 34501 <Ge83 NA g 70 NA 0e90 NA <.e80 N/
(me/L) n
T-192-DICHLOROETHENE 24546 <N R0 NA <N.60D NA <Ne80 N <i«80 N
(uG/L) n
192=-DICHLOROPROPANE 34541 <5 NA <ok NA < a5 NA <"a5 NA
(UG/L) 8 :
CIS=142=DICH*PROPENE 34724 <N.5 NA <NeS NA €eh NA <Neb5 NA

(UG/L)
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<Py

437 15
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Table 2-23. Site 45--Campbell Street Fuel Farm Sampling Data (Continued, Page 2 of 2)

%8¢

FNVIRCNMENTAL SCIENCE 8 EMGINEERING

CAMP LEJEUNE

STATION 45
456111 45GW1 45642
374743 3985017 374744
COLLECTION DATE 7716784 871784 8/1/84
COLLECTION TIME 93N 1615
T-193-DICHL*PROPENE 34699 <Ne4 NA <"e3
(UG/L) ¢
ETHYLBENZENE (UG/L) 34371 N8 NA <"eb
0
METHYLENF CHLORIDE 14423 <feT NA <Ne€E
(uG/L) 0
1919292=-TE'CH*ETHANE 34516 <05 NA Mok
(UG/L) [y
TETRACHLOROETHENE 34475 <13 NA 1.0
(uc/L) 0
19191-TRICHL®*ETHANE 3450€ <n.on NA <N.70
(us/L) 0
19192-TRICHL*ETHANE 34511 <7.8°C NA <760
(uG/L) 0
TRICHLOROFTHENF 39180 <N,90 NA <Te80
(UG/L) o
TRICHL*FLUOROMETHANE 34488 <N.8 NA <Ce7
(uG/L) n
TOLUFNE (UGZL) 34°1¢C <le4 NA (feb
n
VINYL CHLORIDE(IG/L) 39315 Qe NA <NeS
0
LEADsTOTALCUG/L) 1751 T3e6 <5040 <5C.0
o
OILRGRsIRC(MG/L) 560 2 4 22

9

Source: ESE, 1984,

45642
328598

8/1/784

13215

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

<09

MULTIPLE FIELD GROUP REPORT

45643
374745

871784

1135
<ok
(o8
<08
<N.5
<le3

<0a90

<0,80
<1.0
<n.9
<neB

<Neb
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2

REFCGRT DATE:
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3585

B/1/84

S
69

113%

NA

NA

NA

NA

NA

NA

NA

NA

MA

NA

NA

45614
374746

R/1/84

<De7

<N.5

<1.3

<ie90

<080

<590

<0.9

<deb

<Tab

<5040

TUEs DEM 18

45GW 4
35457

B/1/764

119

NA

NA

MNA

NA

NA

N L

NA

N £

NA

NA

NA

(1'

e84
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B/1r44

1%
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Table 2+24. Site 45-—Campbell Street Fuel Farm Data Evaluation
Samples
Analytes Regulatory Exceeding
Detected Limits Value (ug/L) Limits
0&G Organoleptic NL* 45GW2
Pb Drinking Water/Ambient Water 50 45GW1

*NL = No numerical limit.

Source: ESE, 1984.
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Recommendations

All wells sampled in the initial verification sampling event should be
resampled in the second sampling event. The same analytes tested in the

first sampling event should be repeated in the second sampling event.

MCAS AIR FIELD RAPID REFUELING AREA
Site Investigation

o Nine soil borings (hand auger).

Data Evaluation

The purpose 6f the soil boring investigation at the MCAS Air Field Rapid
Refueling Area was to determine if the extent of underground fuel
contamination had increased. The extent of fuel contamination is
documented in the report "Leaked Fuel Inventory Direct Fueling Pipeline
Marine Corps Naval Air Station Camp Lejeune, North Carolina,” Soil &
Material Engineers, Inc., December 1983. The approximate locations of
the nine soil borings performed in this investigation are shown in
Figure 2-2, and the results of the investigation are presented in

Table 2-25. The data presented in Table 2-25 indicate that the
underground fuel contamination has not spread and remains in the area
identified in the previous investigation conducted by Soil & Material

Engineers, Inc.

Migration Potential

Due to the lack of significant topographic relief in the Rapid Refueling
Area, ground water gradients under normal conditions are extremely low,
and rapid horizontal migration of the fuel floating above the shallow
ground water is not expected. This is corroborated by the relative
immobility of the existing underground contamination indicated by the

soil boring investigation.

Recommendations

No further verification monitoring is recommended. Serious
consideration should be given to installing a recovery well(s) in this
area to recover the large volume of fuel currently floating above the

shallow ground water.
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Table 2-25. Site 45--MCAS Air Field Rapid Refueling Area Soil Boring

Investigation
Boring Depth to Depth to Estimated Thickness

No.* Boring (ft) Liquid (ft) of Fuel Layer (ft)
7.6 5.4 2.2

2 7.4 T 1 <0.1

3 6.8 5.1 >l.7

4 5.6 t NFD*%#

5 Boring was filled in during 24-hour ground water

stabilization period following drilling.

6 6.6 5.5 >l.1
i 4.3 - 3.4 NFD
8 3.6 1.2 NFD
9 4.2 3.95 NFD

*Drilling was performed on August 5, 1984. Depth to liquid
measurements were made on August 7, 1984.

tNo free standing liquid present. Boring collapsed during 24-hour
ground water stabilization period following drilling.

*%*NFD = No fuel detected by odor or conductivity meter.

Source: ESE, 1984.
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SITE 48--MCAS MERCURY DUMP SITE

Site Investigation

o Four soil borings (hand auger) to the water table (behind Photo Lab in

area of disposal).

o Four soils samples from materials at soil and ground water contact

(Samples 48S1 through 48S4).
o Four sediment sampling stations:
Stations 48SEl through 48SE4-—In marsh area to the north of Photo

Lab.

Data Evaluation

Sodl’:
Hg was found in all four soil borings (see Table 2-26). Values ranged
from 0.009 to 0.02 milligram per kilogram (mg/kg).

Sediment:
Hg was found in all four sediment samples obtained from the marsh

adjacent to Site 48 (see Table 2-26). Values ranged from 0.02 to
0.03 mg/kg.

Migration Potential

The presence of Hg in the soil and in the sediments of the marsh
suggests that Hg may have migrated into the surface water system via the
shallow ground water. Correlation between Hg levels in solid media
(i.e., soil and sediment) and levels in ground water and surface water

cannot be made using the existing data base.

Recommendations

The conceptual design of the verification step specifies that if all
suspected analytes at a given site are detected in all environmental
media by the initial sampling effort, then additional sampling is not
required. Hg was detected in all samples from Site 48. Hg was the only
suspected analyte; therefore, no additional sampling is recommended at
Site 48 during the verification step.
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Table 2-26. Site 48--MCAS Mercury Dump Site Sampling Data PA3E 4
TNVIRGH“ENTAL SCIENCE & FNGINEERING MULTIPLE FIFLD GROUP REPORT REPORT DATE: WEDy DEC 05 1984
CAMP LEJFUNE
STATION 48
4851 4931 48s2 4853 4854 43SE1 48SE2 48SE3 48374
374650 398606 374651 374652 374653 374654 374€55 374656 374557
COLLESTINY PATE 8/6/84 RIEIRY 8/6/84 "/6/84 R/5/84 R/6/84 8/6/84 R/6/%4 8/21/814
COLLECTISZN TIME 230 1500 0 n 0 15185 1524 1525 835
MEF.CU?f'C“F,l"C/KG- 71921 0e02 0603 0,02 0eN2 0.009 0.02 1 0e03 "o 02
‘HZ\YQTE;-’Z:'M"T CAR) 7032§ 280 29.1 3345 270 2%45 4244 44,1 488 517

06-¢
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SITE 54—-CRASH CREW FIRE TRAINING BURN PIT

Site Investigation

o One shallow ground water monitoring well:
Well 54GWl--Located between burn pit and deep water supply
well No. 5009 (Well 54GW2)
o Deep water supply well No. 5009 (Well 54GW2)

0 9 soil borings (hand auger)

Data Evaluation

Ground water:

As shown in Table 2-27, low levels of 0&G, phenols, and chromium were
detected in the shallow ground water at Site 54 (Well 54GW1). Levels of
0&G and phenols did not exceed criteria (see Table 2-28). Total Cr is
also within criteria unless all the Cr is hexavalent Cr. Water supply
well No. 5009 contained low levels (below criteria) of phenol only. No
volatile organic compounds were detected in either of the two wells from

this site.

Soil:

The purpose of the soil boring investigation at Site 54 was to determine
if o0il contamination of the shallow ground water underlying the site had
occurred. The approximate locations of the nine soil borings performed
in the investigation are shown in Figure 2-3, and the results of the
investigation are presented in Table 2-29. The results of the soil
boring investigation indicate that some oil contamination underlies the
site to the east and southeast of the burn pit, as evidenced by a fuel

odor detected during drilling in these areas.

Migration Potential

The immediate human health concern at Site 54 is the status of water
quality at water supply well No. 5009 (Well 54GW2). It does not appear
that significant contamination from Site 54 is capable of migrating

toward well No. 5009 even with the influence of pumping.
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Table 2-27. Site 54--Crash Crew Fire Training Burn Pit Sampling Data

SNVIROAMENTAL SCICMCE

RO CY MNUMEFPR

& ENGIMEERTNS

54222400

FlIELD GRGUFS CLJVY

SARAVETERSS LJ?

>4R LML TERS 87
ME

jx'.T'

e

"CRNLEIN (UG/ZL)
ACRYLOMITRILF (UG/ZL)
ILNZTNE (UG/ZL)

T ODTCHLOROMETHANE
one/sL)
INOMOFORM (UG/L)

CROMOMETHAME (UGZL)

TiREON TETRACHLORIDE
o/L)
THLORGBENZENE (UGZL)

TrLOROETHANE (UG/L)

J=CnL*ETHO*VINYLETHER
(uG/L)
TPLOXOFCRM (UGZL)

THLOIOMETHANE (UG/ZL)

JTSRDADCHLORCMETHANE
(e sL)
JICHLYDIFLUC *METHANF
(QUAS]
Lyl=9ICHLOROETHANE
cyc/L)
1e?=0TCHLARGE THANE
(e /L)
1el=JTCHLOROGETHYLENE
(u=/L)
T-19%=DTCHLOROCETHENE
ur /1)
142=21CHLOPOFROPANE
(ue’L)
21S=193=DICHOFROPENE
tun/L)

SAME

"RFT #
THCD #

LEST PART
sS40
174740

7716784

3259
<1®
<11

<0e3
<071
€136
<1
<1e3

€0e5C

<1
COef DN
<1
€1e10

<1

<l.1

<57

24647
374749

T1/1€6/64

<Ce3
<0470
<1.50
<1
<l.4

<050

~
N

<N.70

<1

<1.290

<1

<1l.0

<1l.3

<le2

(r‘.-’

12705784 STATJUS: PRELIMINARY
PRIOJECT NAMZI CAMP LEJEUNE
PROJECT MANBGER: BCWJEN/CEISZLER
FIELD GRUUF LEADER: BIB GREGORY

SAMPLE NJMBERS







Table 2-27. Site 54--Crash Crew Fire Training Burn Pit Sampling Data

!!!!tin!!!! Ihiggl! of'!" .lll' 'I'l'

YAGS

CAMP LEJEUNE
BOJEN/GEISZLER
ADER: B2B GREGORY

“NVIAONMLNTAL SCIEMCE & FURINCERINA 12705484 STATUS? PIELIMINARY
SRON:CT MNUMFER  r4720400 PROJECT NAMZ
FIELD GROUFRS CLULY FROUJECT MANAGER?
PAGAFFTERSS LJ3 SAMPLES? PART FIELD GROUP L=

SAMALF NJMBERS
S54cu] 24GU2
LRAYFTEFRS STPRET # 174749 374749
METHOT ¢
JATE 7/1¢/84 T71c/¢04
T1wE 125 1315
T-147=DICHL*FROPFMNE 24679 <heF <Neb
(U6 7L) 0
STAYLEBENZENE (UG/ZL) 24371 <1 ¢ 1
i}
MiTrYLENLD CHLORIDE 34423 <1 L
uc /Ly 0
1e19292=TL*CHYETHANE 34516 €Cle & <G.9
(uG/L) i
TETIXACHLGROE THENE 34475 <1l.% <le7
we/L) ¢
19191=TRICHL*FTHANE 34876 <lel <l.2
R (U6/L) {
\5 19192=-TRTCHLPETHANE 34511 €1+l <l.2
w (uc/zL) ]
TRTCALORNMETHFNE 391840 <1e.? 1.3
(QUNID] o
T~TCHL*FLUOPOMETHAME 344°E <1 <1
(UG/L) n
TaLysneE CUGIL) 34710 <le" <0.6 5
0
¢TIyYL CHLORIDECUC/ZL)Y 39175 <0e9 <3
g
TADMIUMTOTAL CUG/ZL) 10827 ChHaol <o 0
THIOMIUMSTOTALCUG/L) 1024 £ <f.0
Il
LEFADTOT AL CUGZLY) h B2 C4Cq0 <4N,0
0 .
TILCGReIRIMG/L) S&o 1 <%.9
SHENILS (UG/L) 327%0 2 2

-
£ 9
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Table 2-28. Site 54--Crash Crew Fire Training Burn Pit Data Evaluation
Samples
Analytes Regulatory Exceeding
Detected Limits Value (ug/L) Limits
0&G Organoleptic NL* NL
Phenols Organoleptic 300 None
CrIII Ambient Water 170 mg/L None
Criv Drinking water/Ambient Water 50 54GW1

©6-¢C

*NL = No numerical limit.

Source: ESE, 1984,
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Table 2-29. Site 54--Crash Crew Fire Training Burn Pit Soil Boring
Investigation

Boring Depth of Depth to Estimated Thickness
No .* Boring (ft) Liquid (ft) of Fuel Layer (ft)
Al ) 10 9.7 NF DT
A2 4,57 NL¥** NFD
Bl 4.6 NL NFD
B2 7.2 6.8 Fuel Odor
B3 3.4 Leil fuel Odor
Cl 4.4 NL Fuel Odor
Cc2 4.6 NL NFD
D1 10 9.8 NFD
D2 4.4 NL NFD

*Drilling was performed on August 5, 1984. Depth to liquid
measurements were made on August 7, 1984.

tNFD = No fuel detected.

*%NL = No liquid.

Source: ESE, 1984.
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From a long-range health or aesthetic viewpoint, significant 0&G
contamination derived from Site 54 exists on the south and southeast
sides of the burn pit. At the time of sampling, discharge of
oil—cdntaminated ground water into the drainage ditch located east of

the burn pit was observed.

Recommendations

The shallow monitor well and the deep water supply well (well No. 5009)
should be resampled for the analytes investigated during the initial
sampling effort. No further effort regarding soil aﬁgering is

recommended during the verification step.
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SITE 68--RIFLE RANGE DUMP

Site Investigation

o Three shallow gfound water monitoring wells:
Well 68GWl—Upgradient between disposal area and deep water
supply well Nos. RR-45 (Well 68GW4) and RR-97 (Well 68GW5).
Well 68GW2--Downgradient (north) between disposal area and Stone

Creek.
Well 68GW3--Downgradient (west) between disposal area and Stone

Creek.

o Two deep water supply wells, Nos. RR-45 (Well 68GW4) and RR-97
(Well 68GWS5).

Data Evaluation

The three monitor wells and two supply wells at this site did not
contain detectable levels of the analytes of concern (see Table 2-30).
If disposal of solids and/or liquids did occur at this site, the volumes

were very small and significant movement offsite has not occurred.

Recommendations

The second round of sampling in the verification step should include the
resampling of all five wells at Site 68 for the same list of analytes

used in the initial sampling.
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Table 2-30.

ENVIRONNMENTAL SCIENCE & ENGIMEFRING

PEOA0CCT DUMBER  R4222400
FITLD CGROUPS CLJIV1
DARAMFTERSS VOAS

A8GUW1

DARAMFTE &S STNRET # 274750

METHOD #
JATE 7717784

TEME 1205

ACROGLFI™ (UGZ/L) 3421¢C <10
0

ACRYLONMITRILE (UG/ZL)Y 34215 <10
0

JENZTNE (UG/L) 34030 <0e3
]

RROMOCTICHLOROMFTHANE 32101 <070
tme/L) 0

IROMGEIR™ (YG/L) 321C4 <1.40
0

FROMOMETHANE (UG/LY 34413 <1
0

CAREON TT"TRACHLORIDF 32162 <1.3
e/ 0

CHLORMEONMZENMF (UG/ZL) 34301 <Ne50
0

THLOROFTIEANF CUG/LY 34311 <2
c

2=CHL*TTHYVINYLFTHER 34576 <1
cucsp) 0

CHLO0FOEM (UG/ZL) 321176 <0.60
0

CHLO®OMF THANT (U'C/L) 34418 <1
0

JIBRONACHLOKCMEFTHANE 34306 <l.10
- (¢ 76D C

JICHL OTHLUN*HMETHANE 346€8 <1
LI ALY 0

1e41=DICIHL"RAFTHANF 24496 <Ceb0
(e/i) n

192=-3JCHLARNETHAME 34531 <€0e90
(tn=/sL) J

141=DICHLORPNETHYLEMNF 34571 (1.7
(e /L) 0

T=142=0TCHLOFCFTHENE 24546 <l.1
(e/L) G

Le2=-CT1CHLORPNPROPANE 24541 <de7
1 ol 0

CIS=1¢7=NICH*PRIPENE 34714 <De7

LS AN E T ) 0

SAMPLES? PART

586W?
374751

7717784
1145
LS s,
<10
<0.3
<070
<1.40
<1
<1l.3
<Ce%0
<2

<1
<0.50
<1
<l.10
<1
€0k

<0.20

Site 68--Rifle Range Dump Sampling Data

12705784

68GHT
374752

7717784
11090
<10
<10
<0e3
<Ne 70
<140
<1
<le.4
<0,50
<2

<2
<Hhe70
<1
€1.20
<1
<Ue60
<le0
<1e2
<le2

<Na7

PROJECT NAMZ

STATUS:

PRELIMI

PROJECT MANAGER:
FIFLD GROUP LZADER: 823 GREGORY

68GW4
374753

7717784
1225
<10
<10
<Ne3
<0e70
<1.40

<1

<l.4

<0.50
<2

<1
<0.60
<1
<1.10
<1
<5e60
<Ne99
<le2

<1l.

n

<07

<08

SAM2LF

68GWS

NJMBERS
5

374754

¥ L1748

4

1235

<

197

<11

<
<N

1.

<1

<De

<N

<l

Cle
<N
<1
Q1

¢n

3

70

40

<1

o4

50

<2

<1

60

<1

10

<1

60

20

2

o2

o7

NARY

CAMP LEJEUNE

BOWEN/CGEISZLER

(%]

(M
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Table 2-30. Site 68--Rifle Range Dump Sampling Data (Continued, Page 2 of 2)
PAGE 11

ENVIRONMELTAL SCICNCE & EMGINEERING 12/705/84 STATUS: PRELIMINARY
PEFIJTCT MUMPBER 4222400 PROJECT NAMI CAMP LEJEYNE
FIZLL CpOoUP: CLJWL PROJECT MANAGZIR: BO0JEN/GEISZLER
SEAMTETERST VOAS SAMPLES: PART FIELD GROUP LEADER: 308 GREGORY
SAMPLE NJMBERS
ERAGW1 h8G W2 ABGW3 68BGWA 60GUS
DARAMETE=S STARET # 374750 374751 374752 374753 374754
MFTHOD #
DATE 7/17/84 7717784 7/17/84 T/17/84 7/117/84
TIvr 1205 1145 1100 1225 1235
T=1leX=NTICHL*CROPENE 34599 <Neb <0.6& <06 <06 <Ne6
(G 2L 0
ZTHYLREMZENE C(UGZL) 34371 <31 <1 <1 <1 <1
0
METHYLEYT CHLORIDE 34423 <1 <1 <1 <1 <1
S90S 2
1eley 9 2=-TF'CH*FTHANE 34516 <le8 <0.R <0.8 <08 <08
(nr /1) 0
i TETRACHL{TPCL THENE 34475 <l.6& <le6 <le6 <l.6 Cl.6
| [QUSIS) 0
; 191e1=-T2TCHLYETHANE 34506 <l.1 <l.2 <1.2 <1l.1 £1%)
S Ut /L) 0
191?=-TETCHL*ETHAMNE 34511 <lel <le2 <1le2 <l.1 (e 0P &
(uUs /L) 0
TRICHLO® t THFNE 39180 €1e2 €ile2 CleS [ 4 %1 1,3
(U5 /L) 9
TRICHAL*FLUCRPAMETHANE 344F8 <1 <1 <1 <1 €1
(e /L) 0
TOLYINE tug/L) 34010 <0e5 <0.5 <06 <045 <965
0
VINYL CxLaRIMGF(UG/ZL) 39175 0.9 LB : <0.9 <0.9 <03
0

Source: ESE, 1984,







NAVFAC.1/CL-SITE.14
01/13/85

SITE 69--RIFLE RANGE CHEMICAL DUMP

Site Investigation

o Eight shallow ground water monitoring wells:
Wells 69GW1 and 69GW2-—South (downgradient) of disposal area.
Wells 69GW3 and 69GW4—-East (downgradient) of disposal area.
Wells 69GW5, 69GW6, and 69GW7——North (downgradient) of disposal
area.

Well 69GW8—-West (downgradient) of disposal area.

o Three surface water sampling station:
Station 69SW1--Pooled water at southern boundary of disposal
area.
Station 69SW2--Drainage swale to the east of disposal area.

Station 69SW3--Drainage swale to the north of disposal area.

Data Evaluation

Ground Water:

As shown in Table 2-31, the rifle range chemical dump was found to
contain high levels of certain volatile organic compounds and low levels
of others. Contamination appeared to be limited to the southeast
quarter of the site; the potential for offsite migration was to the
south, southeast, and east. Monitor Well 69GW2 contained very high
levels of T12DCE (no criterion), TCE, TCLEA, and vinyl chloride (above
criterion as shown in Table 2-32) with moderate-to-low levels of six
other organic compounds. Well 69GW3 contained very high levels of
T12DCE with moderate—to-low levels of seven other organic compounds.
Well 69GW4 contained moderate levels of TI2DCE and TCLEA (above

criterion) and low levels of two other organic compounds.

Well 69GW1 was the only well found to contain Hg and methylene chloride.
Wells 69GW5, 69GW6, 69GW7, and 69GW8 did not contain detectable limit
levels of the analytes of concern. No pesticides were detected in any

of the ground water samples.
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Table 2-31. Site 69--Rifle Range Chemical Dump Sampling Data s .
ENVIRONMENTAL SCIENCE & ENGINEERING : MULTIPLE FIELD GROUP REPORT REPORT DATE: WEDy DEC 05 1984
CAMP LEJEUNE
STATION 69
69GW1 696W2 69GW3 69GWa . 69GW5 6966 69GW7 63648 63S4d1 633541
374755 374756 374757 374758 374759 3747§0 374761 374762 374763 398511
COLLECTION DATE 1718784 T7/18/84% 7/18/84 7718784 7718784 7/18/84 7/18/84 7/18/84 B/4/8% 8/4/%4%
COLLECTION TIME 1225 1200 1115 930 1010 1025 1430 1345 1270 0
ALDRIN (UG/L) 39330 <0.0008 <0.0008 <0.0008 <0.0008 <0,0008 <0.,0008 <0s0008 <0.0008 <0.0008 <0.0008
BHCsA (UG/L) 39333 <0.0010 <0,0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0,0010
BHCsB (UG/L) 39333 <0.00010 <0.00010 <0.00010 <0.,00010 <0.00010 <0.00010 <0.00010 <0400010 0030 <0.00019
B4CeD (UG/L) 39253 <0.0003 <0.0003 <0,0003 <0,0003 <0.,0003 <0,0003 <0,0003 <Us 0003 Ue 20 <y,0003
’o BHCesG(LINDANE) (UG/L) 39343 <0e00010 <0.00010 <0.00010 <0.00010 <0.,00010 <0,00010 <0,00010 <0,00010 <0,00010 <0,00010
é CHLORDANE (UG/L) 39352 <0.0610 <0.,010 <0,010 <0,010 <0.010 <0.,010 <0.010 <0.010 <0.010 €0.010
> DODsPP*C(UG/L) 39312 <0.003 <0.003 <0.,003 <0.003 <0.003 <0.,003 <0.003 <0.003 <0.003 <0.003
DDEsPP*(UG/L) 39323 <0.0008 <0.0008 <0.,0008 <0.0008 <0.,0008 <006008 <0.,0008 <0.0008 <0.0N08 <0.,0008
DOTePP*(UG/L) 39303 <0.005 <0,005 <0.005 <0.005 <0.005 <0.005 <0.005 <0005 <0.005 {0005
DIELDRIN (UG/L) 3938: <0.0010 <0.0010 <0.,0010 <0.0010 <0.0910 <0.0010 <0.0010 <0.0010 <0.0010 CUe92010
ENDOSULFANsA (UG/L) 34362 <0.0008 <0.0008 <0.0008 <c.0008 <0.0008 <0.,0008 <0.0008 <0,0008 <0,0008 <0.,000R
ENDOSULFANeB (UG/L) 3#352 <0902 <0.002 <0.,002 <0.,002 <0.002 <0002 <0.002 <0.002 <0.002 C0e002
[NDOSULEAN SULFATE 34352 <0.005 <0.005 " <0.005 <0.005 <0.,005 <0.005 <0.005 <0« 005 <0.005 <0003
ENDR];U:GE;L) 39393 <0-ﬂ02 <0e002 <0.002 <0.002 <0002 <0002 <0.002 <Ges002 <0.002 éU.OO?
ENDRIN ALDEHYDE 34362 <0.004 <0.004 ; <0.004 <0.004 <0.004 <0.004 <0.004 <Cs004 <%.004 { «00%
HEPTAé:Eék)(UGIL) 3961g <0.,0007 <0.0007 <0.,0007 <0.0007 <0.0007 <0,0007 <0,0007 <0.0007 <0.0007 <0s 0007
HEPTACHLOR EPOXIDE 39023 <0.0006 <0,0006 <0.,0006 <n,0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.000G5
YDXAP;ggéL:UG/L) 39408 <0.100 <0,100 <0.100 <0.100 <0.100 <0100 <0.100 <Ne100 <D.,10°0 Cle100
PCBSy WATERCUG/L) 39512 <0.010 <0.010 <0.010 <0,010 <0.010 <04010 <f.010 <C.010 <0.010 NA
MERCURYTOTAL(UG/L) 71903 0.2 0.2 (q.2 <0e2 : €0e2 €0,2 <Ne2 <0e2 Cle2 C0a2

0







Table 2-31. Site 69--Rifle Range Chemical Dump Sampling Data (Countinued, Page 2 of 6) PAGE 3
ENVIRONMENTAL SCIENCE & ENGINEERING MULTIPLE FIELD GROUP REPORT REPORT DATE: WEDs DEC 05 1984
CAMP LEJEUNE
STATION 69
69GW1 696W2 696UW3 69GU4 ’ 69GWS 696ds 69GW7 63648 63Sd1 53S4d1
374755 374756 374757 374758 374759 374760 374761 374762 374763 333511
COLLECTION DATE 7718784 7/18/84 7/18/84 7/18/84% 7718784 7/18/84 7/18/84 7/18/84 8/4/84 B8/74/34
COLLECTION TIME 1225 1200 1115 930 1010 1025 1430 1345 1200 0
PENTACHLOROPHENOL 39032 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 10 4
ACROLE?&I%GG/L) 3“213 <10 <10 <10 <20 <10 <10 <10 <11 <6 Na
ACRYLONITRILE ¢UG/L) 30212 <10 <10 <10 <20 <10 <10 <10 <11 <6 NA
BENZENE (UG/L) 3“038 <03 0e7 4 <0.6 <03 <03 <0e3 C0e3 Let va
, BROMODICHLOROMETHANE 32102 <0.70 <0.70 <070 <1.30 <0.70 <0.70 <0.70 <070 <040 NA
E; BQOHOF;gS,%GGIL) 3210: <l.40 <140 <1.40 <2.70 <1.40 <140 <1.40 €le40 <0.80 NA
BROMOMETHANE (UG/L) 34“12 <1 <1 <1 <2 <1 <1 <1 <1 Cle7 NA
CARBON TETRACHLORIDE 32102 <l.4 <l.4 <1.4 2.6 <l.4 <l.4 <l.4 <1.4 <0.90 NA
CHLORO;%&QE;E (UG/L) 34302 <0.50 <0.50 49 <090 <0.50 <050 <0.50 <050 2.1 NA
CHLOROETHANE (UG/L) 34312 <2 <2 <2 <3 <2 <2 <2 <2 <1 NA
2-CHL®ETH®VINYLETHER 35573 <2 <2 <2 <3 <2 <2 <2 <1 <8 NAa
(UG/L) . 0
CHLOROFORM (UG/L) 32106 <070 <0.60 <0e60 1.3 <0.,70 <060 <070 <070 50 \Na
CHLOROMETHANE (UG/L) 34913 <1 <1 <1 <2 <1 <1 <1 <1 Cle7 NA
DIBROMOCHLOROMETHANE 34302 <1.20 <1.20 <1.20 <2,20 <1.20 <1.20 <1.,20 <1.20 <0s70 NA
DICHL'S?ng;’HETHANE 34663 <1 <1 <1 <3 <1 <1 <1 <1 <UoB. NA
(UG7L) 0
191-DICHLOROETHANE 34496 <0.60 <060 <060 <le.1l <060 <060 <N.60 <0e60 <0e40 NA
1v2'0;23:;;0ETHANE 34552 <1.0 5.9 1.9 <1.8 <l.0 <0.90 <le1 Cle 0.30 NA
IOI-D;E;C;;OETHYLENE 34502 <le2 le6 27 <244 <l.2 €le2 <162 <1le3 <080 l NA
f'luz-sggat;ROETHENE 3Q5§2 <1,2 9700 4000 410 <le.2 Cle2 <l.2 <l.2 410 NA
ll?‘DlégEé;éPROPANE 34542 <07 0.7 <07 L) | <0.7 C0e7 <07 <07 {0e4 NA

(U6/7L) 0
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Table 2-31. Site 69--Rifle Range Chemical Dump Sampling Data (Continued, Page 3 of 6)

ENVIRGNMENTAL SCIENCE R ENGINEERING

CAMP LEJEUNE

STATION 69
69GW1 69GW2 696GU3 £9GWa 626GWS 69GUE 69GUWT 69GW8
374755 374756 3T&157 374758 374759 37476 374761 374762
COLLECTIOC™ DATE 7718784 7/18/84% 7/15/84 T7/718/84 T7/1R8/84 7/18/84 7/18/84 T/18/84
COLLECTION TIME g 1225 1200 1115 9390 1610 1025 143 1345
CIS=143=NTCH*PROPENE 347C4 <l.8 <0.8 <Ne8 <?2 <Je8 CfeB (7.8 <0.R
(UG/L) 0
T=193-DICHL*PROPENE 34£99 C0.6 <0.6 <0e6 <1 <D.6 Clel i <6 <06
(UG/L) Ly
ETHYLBENZENE (UG/L) 34371 <1 <1 <1 <2 <1 <1 <1 <1
]
METHYLENE CHLPRIDE 34423 10 <1 <1 <2 <1 <1 <1 <1
(UG/7L) 0
19192¢2=-TE*CH*ETHANE 24516 <N.,9 44 <0.8 &2 <Te9 <" .8 €Te9 <0.9
(UG/L) 0 .
TETRACHLOROE THENE 34475 <le.7 20 <le6 <33 <1.7 €l.6 €Ye? <l.7
(UG/L) 0
19191-TRICHL*ETHANE 34506 <l.2 <l.1 <l.1 2.3 C<le2 <l.1 <l1e? <le?
(UG/7L) n
19192=-TRICHL*ETHANE 34511 1.2 79 <l.2 el <l.2 <le2 <l.2 <l1.2
(UG/L) 0
TRICHLOROETHFNE 39180 <1.3 340 4.9 <2.5 <1e3 <le3 €163 <13
(ns/7L) 0
TRICHL*FLUNRNMETHANE 34488 <1 <1 B ¢ <3 <1 (& | <1 <1
(uG/L) n
TOLUENE (CUG/ZL) 34 10 D7 S 14 <1 <Neb6 Clef < eb <Neb
0
VINYL CHLNRIDE (UG/L) 39175 <0.9 0 2 <2 <1 <149 4 <N,.°
0
CHLORINE s TOeRES(MG/L) 51060 <0.010 <NaN10 <0.010 <N.010 <0710 <he .17 <0710 <iehtTe

n

MULTIPLF FIELD GROUP REPORT REPORT DATE: TUEs DEC 18 1°84

63541
374 °63

8/4/84

59

<lel

<ueB0

PAGE

6354
37A511

8/4/84

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

NA
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Table 2-31.

ENVIRONMENTAL SCIENCE & ENGINEERING

COLLECTION DATE
COLLECTION TIME
ALDRIN (UG/L)
BHCyA (UG/L)
BHCsB (UG/L)
BHCsD (UG/L)
BHC9G(LINDANE ) (UG/L)
CHLORDANE (UG/L)
DDDePPYCUG/L)
DDEosPP*(UG/L)
DOTsPP*(UG/L)
DIELDRIN (UG/L)
ENDOSULFANgA (UG/L)
ENDOSULFANeB (UG/L)
ENDOSULFAN SULFATE
(uG/L)
ENDRIN (UG/L)
ENDRIN ALDEHYDE
(UG/7L)
HEPTACHLOR (UG/L)
HEPTACHLOR EPOXIDE
(UG”/L)
TOXAPHENE (UG/L)
PCBSy WATERCUG/L)

MERCURY s TOTAL (UG/L)

39330
39337
39338
39259
39340
39350
39310
39320
39300
39380
34361
34356
34351
39390
34366
0.
39410
39420
39400
39516

71900

CAMP LEJEUNE
STATION 69

69sSW2

374764
874784

1130
<0.0008
<0.0010
0.005
0.020
<0.00010
<0.010
<0.003
<0.0008
<0005
<0.0010
<0.0008
<0.002
<0.005
<0.,002
<0.004
<0.0007
<0.0006
<0.100
<0.010

<0e2

Site 69--Rifle Range Chemical Dump Sampling Data (Continued, Page 4 of 6)

MULTIPLE FIELD GROUP REPORT

REPORT DATE: WEDs DEC 05 1984
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Table 2-31. Site 69--Rifle Range Chemical Dump Sampling Data (Continued, Page 5 of 6)

ENVIRONMENTAL SCIENCE & ENGINEERING

69SHW2
374764
COLLECTION DATE 874784
COLLECTION TIME 1130
PENTACHLOROPHENOL 39032 <09
(uG/L) 0
ACROLEIN (UG/L) 34210 <7
0
ACRYLONITRILE (UG/L) 34215 <7
0
BENZENE (UG/L) 34030 <0.2
0
BIOMODICHLOROMETHANE 32101 €0.50
(uG/7L) 0
BROMOFORM (UG/L) 32104 <0.90
0
BROMOMETHANE (UG/L) 34413 <0.8
0
CARBON TETRACHLORIDE 32102 <1.0
(UG/L) 0
CHLORORENZENE (UG/L) 34301 <0.30
0
CHLOROETHANE (UG/L) 34311 <1
0
2=-CHL*ETH*VINYLETHER 34576 <0.9
(UG/L) 0
CHLOROFORM (UG/L) 32106 <0.50
0
CHLOROMETHANE (UG/L) 34418 <07
0
DIBROMOCHLOROMETHANE 34306 <0.80
(uG/L) 0
DICHL*DIFLUO*METHANE 34668 <0.9
eG/L) 0
191-DICHLOROE THANE 34496 <040
(UG7L) 0
192=DICHLOROETHANE 34531 <0.80
(us/L) 0
191-DICHLOROE THYLENE 34501 <0480
(UG/L) 0
T=192=-DICHLOROETHENE 34546 10
(UG/L) 0 .
192=DICHLOROPROPANE 34541 <0.5
(UG/L) 0

MULTIPLE FIELD GROUP REPORT

CAMP LEJEUNE
STATION 69

REPORT DATE:

WEDy DEC 05 19B4

PASZ






Table 2-31. Site 69-~Rifle Range Chemical Dump Sampling Data (Continued, Page 6 of 6)

el
>
(2]
m
~

ENVIRONMENTAL SCIENCE & ENGINEERING MULTIPLE FTELD GROUP REPORT REPORT DATE: TUEs DE" 18 1784

CAMP LEJEUNE
STATION 69
69SW2
374764
COLLECTION DATE 8/4/84
COLLECTION TIME 1130
CIS=193=DICH*PROPENF 34704 <06
(UG/L) 0
T=193=DICHL*PROPENE 24699 <Nk
(IG/L) 0
ETHYLBENZENE (UG/L) 34371 <Ceb
0
METHYLENE CHLORIDE 34423 8
(uG/L) 0
19192¢2=TFE*CH*ETHANE 34516 <05
i (G/L) 0
++ TETRACHLOROETHENE 34475 <1.0
= (G /L) 0
19191-TRICHL®*ETHANE 34506 <Ne80
(uG/L) 0
19142-TRICHL*ETHANE 24511 <080
(UG/L) 0
TRICHLOROf THENE 39180 1.3
(ue/L) d
TRICHL*FLUOROMETHANE 34488 <N.9
(UG/L) n
TOLUENE (UG/L) 3410 <led
0
VINYL CHLORIDF(UG/L) 39175 <046
n
CHLORINE s TeRES(MG/L) 50260 <0.010
9

Source: ESE, 1984.
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NAVFAC.1/HTB2-32.1

01/14/85
Table 2-32. Site 69--Rifle Range Chemical Dump Data Evaluation
Samples

Analytes Regulatory Exceeding
Detected Limits Value (ug/L) Limits
BHC, B 10~5 Human Health Risk Level 163 ng/L None
BHC,D NCA% NLt NL
Hg Ambient Water 144 ng/L 69GwW1

11DCE 105 Human Health Risk Level 0.33 69CW2, 69GW3
Chlorobenzene Organoleptic 20 69GW3
12DCLEE NCA NL NL

T12DCE NCA NL NL

Methylene Chloride 10”5 Human Health Risk Level 1.9 69GW1
TCLEE 1072 Human Health Risk Level 8 69GW2
112TCE 10~ Human Health Risk Level 6 69GW2, 69SW1
TCLEA 10™5 Human Health Risk Level ¥.7 69GW2, 69GW4,

69SW1

Vinyl Chloride 10”5 Human Health Risk Level 20 69GW 2
Benzene 10”7 Human Health Risk Level 6.6 None
Chloro form 107> Human Health Risk Level 1.9 69SW1
TCE 10~ Human Health Risk Level 27 69GW2, 69SW1
Toluene Ambient Water 14.3 mg/L None
Pentachlorophenol Organoleptic 30 None

*NCA = No criterion available.

fNL = No numerial limit.

Source: ESE, 1984.







NAVFAC.1/CL-SITE.15
01/13/85

Surface Water:

Surface water chemical data for Station 69SW1 indicated the presence of
ten volatile organic compounds; T12DCE, TCLEA, and vinyl chloride were
present in the highest concentration (see Tables 2-31 and 2-32). 1In
addition, BHC,B, BHC,D, and pentachorophenol were detected. Detection
indicated the disposal of these compounds at this site. BHC,B and BHC,D
were also detected at Station 69SW2, although low levels of only three
volatile organic compounds were detected. It appears that the BHC
isomers may be located at or near the land surface and therefore, may
move more readily via surface water flow. Although the detected levels
of the BHC isomers do not exceed the 1073 risk level, they exceed

the 10~/ risk. level.

The occurrence of volatile organics in the surface water roughly
corresponds to their occurrence in the ground water. The BHC isomers
were detected in the surface water, Put were not detected in the

underlying ground water.
Station 69SW3 was dry at the time of sampling.

Migration Potential

The ground and surface water contaminated by the waste materials at

Site 6§ appear to be located along the south and southeast areas of the
site. Ground water flow in this area is from the elevated disposal area
toward the east, southeast, and south. The detected contaminants will
travel with the ground water flow, and have been carried offsite to the
east, southeast, and south. The extent of this offsite migration cannot

be determined at this time.

In addition to ground water migration pathways, contaminant migration
may also occur via surface water means; standing water was found to
contain detectable levels of mixed contaminants. High surface water
flows during rainfall events would allow rapid, although episodic
migration of contaminants east-southeast toward the New River drainage

network.
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NAVFAC.1/CL-SITE.16
01/09/85

Recommendations

All eight monitor wells and the three surface water sampling stations
should be resampled during the second sampling effort. The analytes of

concern should be those investigated during the initial sampling effort.

2-110






NAVFAC.1/CL-SITE.17
01/13/85

SITE 73-—-COURTHOUSE BAY LIQUIDS DISPOSAL AREA

Site Investigation

o Four shallow ground water monitoring wells:
Well 73GWl--Upgradient (north) between disposal area and deep
water supply well No. A=5 (Well 73GW5).
Well 73GW2——Downgradient (south) between disposal area and
Courthouse Bay.
Wells 73GW3 and 73GW4—-Downgradient (east) between disposal area

and Courthouse Bay.

o One deep water supply well No. A-5 (Well 73GW5).

Data Evaluation

As shown in Table 2-33, all downgradient monitor wells contained a
similar mix of metals and volatile organic compounds which were
attributed to the reported use/disposal of parent substances at this
site. Cr and Pb were the metals present; Pb exceeded the criterion (see
Table 2-34) in all monitor wells. Benzene and vinyl chloride exceeded
the 1072 risk level at Well 73GW4. TI2DCE appeared to be the

primary waste solvent present and was found in Wells 73GW4 and 75GW3.
0&G was detected only in Wells 73GW1 and 73GW2 which are farthest from
the obvious source areas. Supply well No. A-5 (73GW5) was found to
contain three volatile organic compounds which were not found elsewhere
at Site 74. 1Individual levels of DBCM, BDCM, and chloroform exceeded
the 107 risk level for halomethanes. However, the National Interim
Primary Drinking Water Standard for total trihalomethanes is 100 ug/L,
and the sum of the concentrations of DBCM, BDCM, and chloroform

(68 ug/L) does not exceed this standard.

Migration Potential

Contaminated ground water in the area surrounded by Wells 73GW1 through
73GW4 discharges directly into Courthouse Bay. As noted above, ground

water at these wells exceeded criteria for several analytes; therefore,
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Table 2-33. Site 73--Courthouse Bay Liquids Disposal Area Sampling Data

ENVIRCENMENTAL SCIFNCE R EMGINFERING 12/705/¢84 STATUS: PREFLIMINARY
2R0JVCT NUMBER R4222400 PROJECT NAMZI CAMP LEJEUNE
FIELD CROUPT CLJUMI PROJECT MANAGERS: 30WJEN/GEISZLER
EARBAETERSS LJ1 SAMPLES: PART FIFLD GROUP LEADER: BJB GREGORY

SAMPLE NJMBERS
73G6W1 73642 736U3 TIGW4 736W5
JARRMETERS STNRET # 374766 374757 374768 374769 374770
MCTHOD #
DATF 7/6/84 7/6/B4 7/6/84 7/6/84 7/6/84
TINT 1038 1100 1145 1200 1240
ACROILFIY (UG/L) 34210 <11 <12 <14 <14 <12
0
ACRYLONTTPILF (UG/L) 34215 <11 <12 <11 <14 <12
0
BENZENF TUGZL) 14020 <04 C0.4 0.9 17 <0et
0 :
AIPOMIDICHLOPOMFTHANE 32101 <0.,80 <0.70 <NeBD <0.90 2040
e/ 0
N 3ROMGFOP™ (UG/L) 32104 <1.60 <1.70 <1.60 <1.99 C LT
0
I
: AROMOMETHAMT (UG/L) 34413 <1 <1 <1 <2 <1
() 0
CAREONM TETRACHLORIDE 32172 Cle6 <1.7 Cle6 <1.9 <17
(ye/se) 9
CHLORFOFNZFNF (UG/ZLY 34301 <0.50 <0eKD <050 <0.70 <060
n
CHLOROETHANMFE (UG/L) 34311 [ <2 <2 <2 <2
0
2-CHL*STHT'VINYLETHFER 24576 <2 <2 <2 <2 <2
e /L) U} : 2
CHLOROFLR® (UG/L) 32106 <0e70 <0420 <0470 <0.°0 38
0
THLORGMTZTHANT (UC/L) 3441R <1 €. <1 <2 <1
o
ITBEIMACHLNROMETHANE 34306 <1.30 <140 <1.30 <1460 1040
Qe /L) 0
DICHL*DIFLULSMETHANFE 34668 <1 <2 <1 <2 <?
/L) 0
141=037CHLARNCTHANE 14496 <De6N <0.70 <h.6C <N.70 <0.70
e/ i)
142=01CHLPFOE THANE 14531 <l.0 <1l.1 <leU <1.2 {1l.1
S ALY 0
1¢1=21CHLCROTTHYLENE 34571 <le4 <1.% <le4 2.3 <145
/L) ¢
T=142=NTCHLOROETHENFE 34546 <le3 <l.4 143 269 <1.4
te /L) 0
192="TCHICRPACROPANE 24541 <De8 <D.8 <D,R <049 <Jef
(ur /L) 0
CIS=142=-uTCHYPPGPENE 34704 Cue?® <N.9 <0,.8 <1 <Ce?

e g ) 9







Table 2-33. Site 73--Courthouse Bay Liquids Disposal Area Sampling Data (Continued, Page 2 of 2)

ENVIRIAM . TAL SCIENCE R ENGIMEERING 12/05/84 STATUS: PRELTMTINARY
IROJFCT HUMBER 842224090 PROJECT NAMZI CAMP LEJEUNE
E1ELN GROUPI CLJWIL PROJECT MANAGER: BOWEN/GEISZLER
CEPAFTERSS LJY SAMPLES: PART FIELD GCROUP LFAPER: BIB GREGORY

SAMPLE NJM3ERS
T36GW1 73642 73643 T36u4 T5GW5
JARAMETE®S STORET # 374766 374767 374768 374769 374770
MFTHOD #
JETE 7/6/84 7/6/784 7/6/84 7/6/84 776784
M= 1035 11¢0 1145 1260 12490
T=193-DTICHL*FROPENE 34699 <07 <0.7 <0e6 <0e8 <0.7
ez 0
ITHYLBTNZENE (UG/L) 34371 <1 <1 <1 <2 <1
u
METHYLENE CHLORIDF 34423 <1 <1 <l <1 <1
oY) 0
1elePel2=-TL*CHYETHANE .34516 <09 <1 <09 <1 <1
(ne/L) n s
TETRACHL"POZ THENE 34475 <2.,0 <22 <2a1 €250 €2e2
| 570 0
:: 1ely!=TOTCHL*ZTHANE 34506 <le4 <1.5 <1le3 <1l.6 Cl.4
w e/ 0
1919°=-TRICHL*ETHANE 34F%11 <1.2 <13 <1l.2 <1.5 C€l.2
(G670 0
TRICHLORCE THENE 39180 <15 1.6 (1.5 <1.8 <le5
(llr/L, 9
TRICHL*FLUORCMETHANF 34428 <1 <2 <1 <2 <?
(uc/L) 0
TOLUZNE R®MGELLD : 34010 0.7 <Ne 7 <0e6 4 <0a7
0.
VINYL CHULOGRINDECUG/L) 39175 <1 <1 <1 74 <1
0
CADMIUNSTOTAL (UG/L) 1027 <6.0 <640 <60 <60 <60
0
CTHROYTUMH»TITALIUG/L) 1334 28 46 62 43 C6el
0
LEADSTATALCUE/L) 1051 109.°0 63,0 f9,.,0 570 C4G.C
0
BNTIYM WY TOTALIUG/ZL) 10%7 <54 <H4 <54 <54 <54
]
JILES3« I3 (YE/E) 560 2 2 e <Ny 7 <07
a
IHENDNLE UGLL) 32730 10 5 10 : 15 <1
0

Source: ESE, 1984.







%11-¢

NAVFAC.1/HTB2-34.1

01/14/85
Table 2-34. Site 73--Courthouse Bay Liquids Disposal Area Data Evaluation
Samples

Analyte Regulatory Exceeding
Detected Limits Value (ug/L) Limits
0&G Organoleptic NL* None
Phenols Organoleptic 300 None
CrIL] Ambient Water 170 mg/L None
CrVI Drinking Water/Ambient Water 50 73GW1,73GW3
Pb Drinking Water/Ambient Water 50 73GW1, 73GW2,

73GW3, 73GW4
DBCM 1072 Human Health Risk Levelt 1.9 73GW5
11DCE 10~3 Human Health Risk Level 0.33 73GW4
BDCM 1073 Human Health Risk Levelt 1.9 73GW5
T12DCE NCA** NL NL
Vinyl chloride 10~ Human Health Risk Level 20 73GW4
Benzene 10~ Human Health Risk Level ' 6.6 73GW4
Chloroform 1075 Human Health Risk Levelt 1.9 73GW5
Toluene 103 Human Health Risk Level 14.3 mg/L None

*NL = No numerical limit.
tFor halomethanes.
**NCA = No criteria available.

Source: ESE, 1984,
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it can be assumed that the discharge into Courthouse Bay also exceeded
criteria. Once in Courthouse Bay, the contaminants can migrate quickly;

however, they may disperse quickly to levels below criteria.

DBCM, BDCM, and chloroform contamination at well No. A-5 (73GW5) may be
attributed to the use of chlorine to disinfect the ground water prior to
use as the drinking water supply. No migration of these compounds is
expected because formation of these compounds occurs after the ground

water has been withdrawn from the aquifer.

Recommendations

All four monitor wells and the single deep supply well should be
resampled during the second sampling effort. The analytes of concern
should be those investigated during the initial verification step

sampling effort.

i
\
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SITE 74—-MESS HALL GREASE DISPOSAL AREA

Site Investigation

o Two shallow ground water monitoring wells:
Well 74GW1--Within disposal area.
Well 74GW2—Between disposal area and deep water supply well
No. 654 (Well 74GW3).

o Deep supply well no. 654 (Well 74GW3)

o Two shallow soil borings in pest control area. Composite sample from
0- to l-foot depth, 1- to 2-foot depth, and 2- to 3-foot depth at each
boring.

Soil boring 74S1
0- to l-foot depth (Sample 74S1A)
1- to 2-foot depth (Sample 74S1B)
2- to 3-foot depth (Sample 74S1C)
Soil boring 74852
0- to l1-foot depth (Sample 74S2A)
1- to 2-foot depth (Sample 74S2B)
2- to 3-foot depth (Sample 7452C)

Data Evaluation

Ground Water:

Pesticides and PCB compounds were not detected in the ground water at
Site 74 (see Table 2-35). Burial of these compounds may not have
occurred in the area originally described, or the environment of

deposition does not favor migration of these compounds into the shallow

ground water.

Soils:

As shown in Table 2-35, one or all of the following components; DDD,

DDE, and DDT; were detected in each soil sample obtained from the pest

2-116







Table 2-35. Site 74--Mess Hall Grease Disposal Area Sampling Data PAGT 915
ENVIROMME yTAL SCIFNCE & ENGINEERING 12/05/84 " STATUS: PRFLIMINARY
PEAJY“CT MUMBER R4222400 PROJECT NAMZI CAMP LEJEUNE
FIFLD GROUP: CLJW! g PROJECT MANAGZIR: 30WEN/SEISZLER
JARAMFTERSS LJ4 SAMPLES: PART FIELD GROUP LEADER: BJDB GREGORY
SAMPLE NJMBERS
T46GW1 74642 T4GN3
SARAMTTIRS STORET # 374771 374772 374773
METHOD #
JATF T/4/R4 774784 174/84
TIMVE 1040 1140 1200
ALORIN (164D 39330 <0.0008 <0.,00C"8 <0
4
3HCeA (UGLZL) 39337 <0.0010 <t.0010 <1.,0010
0
JHCeH (LIG/L) 39338 <0.00010 <£0.00010 <0,00010 !
0
3HCyD LUNKLL) 39259 <0,0003 <0,0003 <0,0003
0
RS JHCT(LINDANEDCUG/L) 3934C <0.00016 <0.00010 <0.00010
. 0
: CHLO3DAME fUE/L) 39350 <0010 <0219 <0.010
~ 9
DD s 2P CUG/L DY 39312 <0,003 <0.003 <0,003
0
DREgFETCUC /L) 39320 <0.0008 G.0C10 <0,0008
0
INTyRPEe(T/L) 39300 <0.005 0,007 <%.005
0
JTIEEDTN (UG/L) 39380 <0.0010 <0.0210 <N.N010
0
TNDOSULFANGA (UG/LY 34361 <0.0008 <9,00(8 <N,0008
0
INDOSULFAMGE (UG/L) 24356 <0.602 <N.022 <2.002
e
INDOSULFEY SULFATE 34351 <0.905 <0305 <1.,005
CUSFAL) B
INDP I CHG/L) 39390 <0702 <0e22 <Ne0C2
e
INDRIN ALDREHYDE 343¢€6 C0.004 <0.C04 <C.004
(QUERAS 3
4EPTACHLNP (NG/L) 39412 <b.NNO7 30047 <N, 0007
0
YEPTECHL"R EFOY.IDE 3e42¢ <0.N00E <N NNE <0.000¢
(nu=r70) 0
TAXADHT & CURI) 394°0 <0e.10C CNe 10 <Ne1C0
3
294=" TFAL CUGZLY 397302 <0080 <0« 080 <0.080
0
2944%=T  ATFRAG/L) 32740 <NeQ4 <Ol <. 04
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Table 2-35. Site 74--Mess Hall Grease Disposal Area Sampling Data (Continued, Page 2 of 4) =

ENVIRONMFATAL SCIENCE & ENGINFERING

PRNJTCT NUMRER R4222400
LT CGROUPS CLUVWI

2AFMETERSE LU% SAMP
SLIAACTFRS STORFT #
METHOD #
DAaTF
TIvc
29493=TH/SILVFX 39760
(ws/0) r
2CBSy »ATERCUG/L) 39516
0

LES: PART

74641
374771

T/4/784
1040
<0.02

<0.010

T4GH?
374772

774784
1140
C0e02

<0.010

12705784

T4CW3
374773

7/4/84
1200
<Go02

<0010

9

w
"

STATUS: PRELIMINARY
PROJECT NAME CAMP LEJEUNE
PROJECT MANAGEZR: SOWEN/GEISZLER
FIELD GROUP LEADER: B)B GREGORY

SAMPLE NJMBERS

16






Table 2-35. Site 74--Mess Hall Grease Disposal Area Sampling Data (Continued, Page 3 of 4) PASE s LIT
ENVIRGUYENTAL SCIENCE & EMBINEERING 12705784 . STATUS: PIELIMINARY
PEnysCT MUMRFR  R4222400 PROJECT NAME CAMP LEJEUNE .
TITILD EROUPS CLUS! PROJECT MANAGEZR: SOWEN/GEISZLER
PAPANETERSS LS31 SAMPLES® PART FIELD GROUP LEADER: BIB GREGORY
SAMPLE NJMRERS
74S1A 74S1R 7451C 74S2A 7432B 74s2C
SARAMFETERS STORET # 374658 374659 374€60 374€61 374662 . 374663
MFTHND #
INTE 8/7%/84 B/3/84 R/3/84 8/3/84 8/3/84 8/3/84
TIvE 1730 1730 1730 1730 1730 1730
ALDRINGSFROUG/KG= 39323 <0.08 <N.08 <0.08 <Ne08 <0.08 <0.08
ney) 0 :
IHC 3Ry SEDCUG/KG=-DRY) 39076 <0.05% <0s06 <006 <005 006 <0eC6
0
TIAHC24SEN(UR/KG=-DRY) 34257 <004 <N,05 <0405 <0.04 <004 <0405
0
SHC ¢S C(LINDAMFE) 9 SED 39343 <004 <04(5 <0,05 <004 CO0.04 <D.05
e /KG=DRY 0 ;
PO IHC Do SFN(UN/KG-DRY) 34262 <0.10 <0.1 <Ne1l <0.10 <.l <n.1
! 0
D CHLOYDANT 4 SFRUG/KG= 39251 <1.9 <1.9 <1.9 <1e8 (44 (A <240
o neY) 0
DND4PF !4 SLL(UG/KG=- 39311 84 <0e6 De6 249 Peb Neb
DRY) 0
INE P24 SEN (UG/KG= 39321 44 Ee0 Te2 5ol 1.9 [LPL ]
ney) 0
IDTe2F o SELCNG/KG= 39301 268 Beb 11 <1.2 <1.2 <1e3
rRY) n :
DTELORINCSEDCUG/KE= 39383 <02 <0e2 <0a2 <0e2 <2 0e2
nAY) 0
INDGIULFANGD «SEDCUG/ 34364 <0e0S <0436 <0e06 <Ne 05 <0406 <0.06
KC=NFY) )]
TNDOSULF AN R 9 SEDIUG/ 24359 <045 <0e6 <Oeh <0e5 <0s6 <leb
KG=[RY) 0
ENDIIULF AN SULFeSEDy 34354 <0eB <0.8 <0.8 <n.8 <N.8 <0e8
e /KG=NRY 0 :
TANDR NG TEDIUC/KG= 39293 <04 <0.5 <045 <0e4 <Deb <0.5
neY) 0 3
TMORIN FLP.9"EDCUG/ 34369 <ne5 <Neb <Deb <05 €046 <heb
KG=TRY) n
AEDTLOHLOR 4 CFN(UG/KG 29413 <NeDT <007 <Ge07 <006 <Ne07 <t.07
-NHEY) 0
JEPTLCHLIR FFOXoSED 9423 <Na.1 <ls1 <0,1 (0,1 <lel <lal
UG/KG=DPY ¢
TOXAPHENT ¢ SER(UG/KG= 39403 <19 <19 <19 <18 <10 <20
nRY) 6
2CRCySENWUR/KG=PRY) 39519 <¥e 2 <1,9 <1.° <1.8 1.9 <20
0
244=NySCO(UG/KE-DRY) 39731 <3e3 <34 <34 <3.2 <343 <345
0







Table 2-35. Site 74--Mess Hall Grease Disposal Area Sampling Data (Continued, Page 4 of 4) o al N L
ENVI&“MMENTAL SCIENCE & FNGINEERIMG 12/05/84 STATUS: PRELIMINARY
5RNJFCT NUMBFR R4222400 PROJECT NAMI CAMP LEJEUNE
TIELD 6PNUP: CLUSI PROJECT MANAGEZR: BOJEN/GEISZLER
2A2p "ETERSS LS31 SAMPLES?® PART FIELD GROUP LEADER: BJB GREGORY
SAMPLE NJMRERS
T481A 74518 7451C 74S2A 74528 198285
2A22MCTFRS STORET # 374658 374659 374660 374661 374662 374663
METHOD #
JATE i A/3784 8/3/84 B/3/784 B/3/84 8/3/84 R/3/84
T IME 1730 1730 1730 1730 1730 1730
29447 =T9SED(VG/KG= 39741 <l.1 <1l.1 <l.1 <l.1 <le.l <le.2
NRY) 0
SILVEY«“FCCUG/KG=D) 39761 <0e5 <Peb [ UrY <Ne5 C0eb <Ceb
s ‘
UNTSTURFCINET WT) 70320 B8e2 11.8 11.3 Teb 103 14.8
9

Source: ESE, 1984,

0¢T-¢
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control area north of Pump House 654 (Well 74GW3), verifying the
disposal of pesticides in that area. As noted above, the presence of
pesticides in the soil has not resulted in similar levels of pesticides
in the shallow ground water, although no ground water samples were

obtained in the immediate area of the soil samples.

Migration Potential

The differences between the ground water chemistry data and the soil
chemistry data suggest that migration of the detected soil analytes has
not occurred. However, the shallow ground water in the pest control

area has not been sampled.

No contamination was detected in the grease pit area; this suggests that
if wastes were buried in this area as reported, migration of these

wastes has not occurred to any significant degree.

The zero relief topography at the site indicated that ground water
gradients are very low, further suggesting that migration potential is

low.

Recommendations

The two shallow monitor wells and the deep water supply well should be
resampled during the second round of sampling. The analytical
procedures should be identical to those utilized during the initial

sampling effort.

No further soil investigation is recommended as part of the verification

step.
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SITES 75 AND 76--MCAS BASKETBALL COURT AND CURTIS ROAD SITES

Site Investigation

o Five shallow ground water monitoring wells:
Well 75GW1--In suspected drum burial area.
Well 75GW2—Between burial area and deep supply well No. 106
(Well 75GW4).
Well 75GW3--Between burial area and deep supply well
No. S-TC-1251 (Well 75GW5).
Well 76GWl1-~In suspected drum burial area.

Well 76GW2—-In suspected drum burial area.

o Three deep water supply wells, Nos. 106 (Well 75GW4), S-TC-1251
(Well 75GW5), and 203 (Well 76GW3).

.

Data Evaluation

A total of eight wells (five monitor wells and three supply wells) were
sampled in this area. The analytes of concern, volatile organic
compounds, were not detected in any of the wells (see Tables 2-36 and
2-37). The ground water samples were not analyzed for chloropicrin as
planned because the analytical method proposed [purge and trap volatile
organic analysis by gas chromatograph/mass spectrometer (EPA

Method 624)] did not prove to be successful. Although records indicate
that drums of waste fluids were buried at these sites, there is no
chemical data to support the burial. Additionally, a geophysical survey
was conducted prior to installation of the monitor wells, and no targets
were identified. If drums do exist in the subsurface, they do not

represent a human health hazard at this time.

Recommendations

All eight wells should be resampled during the second sampling effort.

All analytes investigated during the initial sampling effort should be

included in the second effort.
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Table 2-36. Site 75--MCAS Basketball Court Site Sampling Data

ENVIF oMM rTAL SCIFNCE R FNGINFFRIMG

DRCeJgrECT MUMBER
TIFLL GRAUPS: CLY
DA0BETERSE LJT

DARAMFTFLS ST
ME
DATE
i
ACRQOLZ TN (UR/ZL)
ACRYLONTITRILF (UGZL)
RENZEHT (UG/L)
IRIMINTICHLOROMETHANE
(s/L)
IROMOFDeRE (UC/L)
BROMONMETHAME (UG/L)
TAWESY TTTRACHLORIDE
ur/L)
SHLORNRENZEMF (UG/L)Y
CHLOS DS THANE (UG/L)
dJ-CHYL*T T VIMYLFTHER
e D)
CHLNOROFLEN (HUE/ZL)
THLOROUI THANE (UG/ZL)

JIRoAMACHLNRAMETHANE

fllr‘/L)
NICHL*GTIFLUR*METHANE
(ue/sL)
1¢1=DTCHLPRCETHANE
e/
192=01CHLNAROE THANF
(He/7L)
1e1=D1CHLORNF THYLENE
(e L)
T=19>=DTCHLAPOETHENE
(s /L)
1e7="TCHI "REFRCPANE
e zL)

C1S=is3=-I'TCH*PRYPENE
yr /L)

£4222400
W1
SAMP

ORET #
THOD #

34210
G
34215
e

34030
0
32191
0
32104
n
34413
0
321¢€2
0
34311
0
34311
9
24576
0
32106
0
34418
0
34306
t
34668
0
34496
e
34531
0
34551
n

4546
0
14541
0
34774
0

LES: PART

756W1
374774

T7/16/84
1000
<11
<11
<0.7%
<070
<1+40
<1
<le4
<0.50
<2
<1
<070
<1
<1.20
<1
Cle60
<1.6
<13
<le.2
<0e7

<0.8

756W2
374775

7/16/84
1029
<11
<11
<03
<p.70C
<140
<1
<le.4
<050
<2
<1
<070
<A
<1.29
<1
<D.F0
<l.0

<1.3

12/u5/84

T56GW3
374776

7716784
1045
<11
<11
<03
<070
<1.40
<1
<l.4
<0e50
<2
<1
<0.70
<1
<120
<1
<Mehl
<1l.0
€1e3

<12

PROJECT NAMEZ

STATUS: PRELIMINARY

CAMP LEJEUNE

PROJECT MANAGZIR: 30JEN/GEISZLER
FIELD GROUP LEADER: BJ)B GREGORY

7564
3T4TTF

7/16/84
93%
<11
<11

<0s3
<0470
<1.40
<
<l.4
<0.50
<2

<1
<NeT70
Q
<1.20
<1
<ne60
<1.7

<le3

SAMPLE NJMBERS

756W5
374778

7/15/84
11090
<11
<11
<0e3
<0.70
€1.59
<1
<l.4
<050
<2

<?
<070
<1
<1.20
<1

© €0eb0
Cle0
€13

<1.2

75GW6
374779

7/16/84
1439
<11
<11
<De3
<070
<l.40
<1
Cle4
<050
<2
<1
<0.70
<1
<1.20
<1
<0.50
<1.0
<le3
<le2
<Ne7

<0.8

19
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Table 2-36. Site 75--MCAS Basketball Court Site Sampling Data (Continued, Page 2 of 2) hEEEEG

ENVIR2NYE" TAL SCIFNCE & ENGINMEERING 12705784 STATUS: PRELTMINARY
2RNUTCT MUMHBER  £4222400 PROJECT NAME CAMP LEJEUNE
SIfLl GPGUPS: CLJW1 PROJECT MANAGER: BOWEN/GEISZLER
creAr FTERSS LJT SAMPLES? PART FIELD GROUP LEADER: BJB GREGORY
SAMPLE NJM3ERS
756UW1 756W2 756u3 756u4 75645 T5GW5
SARAUFTECS STNRET # 374774 374775 374776 374777 374778 3747179
METHOD #
FATE 71/16/84 T7/16/R4 T7/16/84 7/716/84% 7/167/84 T/16/84
TIME 1700 1029 1045 S99 1190 1433
T=1932=DICHL*FFOFENE 34699 <0e6 <0e6 <0.6 {Naeb Je6 0e6
e/ 0
CTHYLEPSEMIENE (HIS7L ) 34371 <1 <1 <1 <1 <1 <1
0
METHYLFYt CHLORIDE 34423 <1 2 <1 <1 <1 <1
(e /L) 0 .
191¢292-TE'CHYETHANE 24516 <79 <0.9 <0.9 <09 <0.9 <0.8
(Me/L) 0
TETRACHL"'POAETHEME 314475 <l.8 C<le.8 <l.8 <1.8 C1l,.8 % 4
B e/ 0
"F4 19191=TRICHL.*FTHANF 34576 <1e2 <1l.2 <12 1.2 <1.2 <le2
()
= ur /L) 0
19147=TFICKL*ETHANE 34511 <1e2 <l.2 <l.2 <1.2 <12 <le2
tue/L) 0
TRICHLOROETHFENE 39180 <13 <le4 <l.4 <1l.4 <l.% Cle3
ez 0
TRICHLYFLUTPOMETHANF Z44R8 <3 <31 <1 <1 <1 <1
(tus/zL) 0
TOLUYSNE CUGaL Y 54010 <leb <0.5 Cleb <Neh leb €leb
n
VINYL CHLORTIDFC(UC/L) 39175 <0.9 <1 <Ne9 <1 <1 <0.9
0

Source: ESE, 1984,
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Table 2-37. Site 76--Curtis Road Site Sampling Data

ENVIRCM™e NTAL SCIENCE & FEMGINEERING 12/7065/84 STATUS: PRELTIMINARY
SRNYFCT MUMPER  AR4222400 PROJECT NAMI CAMP LEJEUNE
TIELR fROUPS CLJUWL PROJECT MANAGER: BOWEN/GEISZLER
SAOANETERSS LJT SAMPLES: PART FIELD GRAUP LEADER: BJ2B GREGORY

SAMPLE NIJMRERS
TEGW] TeGW2
GARAACTERS STNRET # 374789 3747F1
METHND #
JATE 7/16/84 7716784
TTMe 1118 1223
ACROLFIM (UG/L) 34210 <11 £1)
0
ACIVYLOSMITRILFE (UGZL)Y 34215 <11 <11
3]
3ENZZEE Q'C/L) 34030 <03 <0.3
0
3RJYIDICHLOROMFTHANE 32101 <0.70 <0.70
cr/L) 0
3ROMIFOR™ (UG/L) 32104 <1.40 <l.40
e G
e IROMANETHAMF (UG/ZL) 24413 <) <1
N
w n
ZAR293Y TETRACKHLORIDE 32102 <l.4 <l.4
e’z £
CHLOINREMZENE (UE/L) 34301 <0450 <050
0
CHLOROFTHANF (UG/LY 24311 <2 <?
0
2=CHL*TTH'VIMYLFTHER 34576 o | <1
(/L) 0
CHLOICFOKM (UG/L) 32176 <0.70 <0.70
0
CHLOIOMETHANE (UG/L) 34418 <1 <1
i)
DIBRIOHICHLNROMETHANE 34306 <1.20 <1.,20
G/ 3
DICHL*PTYFLUD*FETHANF 34668 <1 <1
(e /1) 0
141=-2TCHIGPGETHANE 34456 <0.6" CJecN
tne /) ¢
1e2="TCH4LNAPOT THANE 34531 <1l.0 1.0
(LA D) 0
1el=NICHLNPCFTHYLENE 34571 €143 <143
(e /L) C
T=142=NDTCHLNPNATTHENE 34546 1.2 <l.2
CUSL ) 9
142=0TCHLIRNFROKFANE 34541 <0e7 <0e7
144 14 % 0
CIS=147=NJCH'FRNPFNE %4704 <ok ¢Ce8

(AL eF A ) 0
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Table 2-37. Site 76--Curtis Road Site Sampling Data (Continued, Page 2 ofi2)

ENVIRONMEL.TAL SCIENCE & FMGINEERING 12/05/R4 STATUS: PRELIMINARY
5R1 (T MUMRER R4222400 PROJECT NAMI CAMP LEJEUNE
SITLS CRCUPS CLUWI PROJECT MANAGZR: 30JEN/GEISZLER
SAANETEKSS LJIT SAMPLES: PART FIELD GROUF LEADER: B80B GREGORY

SAMPLE NJMBERS
76641 T66W?
SARAMETETS STORET # 374780 374781
METHOD #
IATE 7716784 7716784
TIvF 1118 1223
T-14%=01CHL*FPROPENE 24699 <Neb <0.6
(tnese) o
ETUYUYLESHNZENF (UR/ZL) 34371 <1 (% !
0
METHYLZNS CHLOFIDE 34423 <1 <1
(c/L) 0
lele?e2=-TE'CHYFTHANE 24516 <C0e9 <0.9
(uo/L) 0
TETRACHLUFCFTHENE 14475 <1e7 <147
(s /L) 0
1ole2-TFICHL"ETHANE 34506 €1.2 <1e2
(yn/L) 9
141+2=TPICHL*ETHANE 34511 <le2 Cle2
(= /L) 0
TRICHL2EDE THENE 39180 &1+3 <143
g/ 0
TRICHL *FLUNRNMETHANE 34428 <1 <1
(us /L) 0
TOLUTHE fue/L) 34010 <0eb <N.6
0
VINYL CHLCPINECUGZL) 29175 €09 <0.9
0

Source: ESE, 1984.
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3.0 SUMMARY OF RECOMMENDATIONS

A summary of the recommended sampling and analysis efforts described in

Section 2.0 is presented in Table 3-1. Information in this table is
presented on a site-by-site basis relative to the number of ground water
monitoring wells to be installed, the total number of wells to be
sampled, the number of surface water and sediment samples to be
collected, and the analytical constituents for each sample type. All of
the recommended sampling and analysis shown in this table are for the
Verification Step of the Confirmation Study, with the exception of that
for Site 22, the Industrial Area Tank Farm. As discussed in

Section 2.0, no additional verification monitoring is recommended for
this site; rather, more intensive monitoring under the Characterization

Step of the Confirmation Study is recommended.
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Table 3-1. Summary of Recommendations
Surface
Site Wells To Be Total Wells Water Sediment Analytical
No. Installed To Be Sampled Samples Samples Constituents*
1 0 7 0 0 Cd.¢.B8r, Eb;
Sb, 0&G, VOA,
T. Phenols
2 0 5) 0 0 0oCP, OCH
9 0 3 0 0 €Cd j-Cr5: Pb ;
0&G, VOA,
T. Phenols
21 0 1 0 0 OCP, OCH, PCB
22 7 13 0 0 Pb, 0&G, VOA
24 0 5] 2 - Metals A, VOA
2S Metals A
28 0 3 2 — Metals B, OCP,
PCB, 0&G, VOA
2S Metals B, OCP,
PCB, 0&G
30 0 1 0 0 Pb, 0&G, VOA
36 0 4 0 0 Cad;aCrwPbb';
0&G, VOA,
T. Phenols
41 0 4 0 0 Ccd, Cr, Pb,
VOA, OCP, 0&G,
T. Phenols,
Mirex,
- Ordnance
Compounds
45 0 5 0 0 Pb, 0&G, VOA,

Visual Only
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Table 3-1. Summary of Recommendations (Continued, Page 2 of 3)

Surface
Site Wells To Be Total Wells Water Sediment Analytical
No. Installed To Be Sampled Samples Samples Constituents*
54 0 2 0 0 Cd, Cr,:Pb;,
0&G, VOA,
T. Phenols
68 0 5 0 0 VOA
69 0 8 3 0 OCP, -PCB, PCP,
VOA, Hg, Resi-
dual Chlorine
Z3 0 5 0 0 Gd., sCrs " Phiy
Sb, 0&G, VOA,
T. Phenols -
74 0 3 0 0 0CP, OCH, PCB
75 0 6 0 0 VOA
76 0 2 0 0 VOA

-- = Not applicable.

* Key to Constituent Abbreviations:

Cd = Cadmium.

Cr = Chromium.

Pb = Lead.

Sb = Antimony.

0&G = 0il and grease.
VOA =

T. Phenols = Total

OCP = Organochlorine pesticides.
OCH = Organochlorine herbicides.

Volatile organic analysis.

phenols.

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 ,
Metals B = Arsenic, cadmium, chromium, lead, mercury, nickel, and zin c
Visual Only = Samples taken and inspected in the field for petroleum,

lubricant (POL) contamination.

Ordnance Compounds

Hg = Mercury.

= TNT, DNT, RDX, and white phosphorus (WP).
PCP = Pentachlorophenol.
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Table 3-1. Summary of Recommendations (Continued, Page 3 of 3)

Organochlorine Pesticides (OCP)

Aldrin

a-BHC

b-BHC

d-BHC

g—-BHC

Chlordane

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'-DDD
p,p'-DDE
p,p'-DDT

Volatile Organic Analysis

(VOA)

Acrolein

Acrylonitrile

Benzene

Bromomethane
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
Trichlorofluoromethane
Toluene

Vinyl Chloride
2-Chloroethylvinylether

Source: ESE, 1984.
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As

BDCM
BHC,A
BHC, B
BHC,D

CCL3F
Cd
Cr
Gr TTL
Crs: VL
Cr
Cu

DBCM
DCE
DCFM
DDD
DDE
DDT
DDT-R

EPA
ESE

IAS

Mc

MCAS

MCB Camp Lejeune
mg/kg

mg/L

NCA
NFD
ng/L
Ni
NL

0&G
OCH
0oCP
11DCE
11DCLE
12DCLP

LEJEUNE.1/ACAB.1
01/13/85

ACRONYMS AND ABBREVIATIONS

Arsenic

Bromodichloromethane
alpha-hexachlorocyclohexane
beta-hexachlorocyclohexane
delta-hexachlorocyclohexane

Trichlorofluoromethane
Cadmium

Chromium

Chromium, trivalent
Chromium, hexavalent
Chromium, total

Copper

Dibromochloromethane

Dichloroethene

Dichlorodifluoromethane
1,1-dichloro-2,2-bis(p-chlorophenyl)ethane
1,1-dichloro-2,2-bis(p-chlorophenyl)ethene
1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane
o,p- and p,p'—isomers of DDD, DDE, and DDT

U.S. Environmental Protection Agency
Environmental Science and Engineering, Inc.

Mercury
Initial Assessment Study

Methylene chloride

Marine Corps Air Station

Marine Corps Base, Camp Lejeune, North Carolina
milligram per kilogram

milligrams per liter

no criteria available
no fuel detected
nanograms per liter
Nickel

no liquid

0il and grease

Organochlorine herbicides
Organochlorine pesticides
1,1-Dichloroethene/dichloroethylene
1,1-Dichloroethane
1,2-Dichloropropane
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12DCLEE
111TCE
112TCE

Pb

PCB
PCP
POL

Sb

Se
SNARLs
STP

T. Phenols
TCE

TCLEA
TCLEE

T12DCE
TNT

ug/L
VOA
WP

Zn

LEJEUNE.1/ACAB.2
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ACRONYMS AND ABBREVIATIONS
(Continued, Page 2 of 2)

1,2-Dichloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane

Lead

Polychlorinated biphenyls
Pentachlorophenol

Petroleum, oil, and/or lubricant

Antimony

Selenium

Suggested No Adverse Response Levels
Sewage Treatment Plant

Total phenols

Trichloroethene
1,1,2,2-Tetrachloroethane
Tetrachloroethene/tetrachloroethylene
trans—-1,2-Dichloroethene
Trinitrotoluene

micrograms per liter

Volatile organic analysis

White phosphorus

Zinc
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GROUND WATER LEVEL ELEVATIONS (FEET)

APPENDIX B
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Well Relative Water Elevation of
Number Date Elevation¥* Levelft Water Level#**
1GW1 7-5-84 95.10 8.1 87 .00
1GW2 7-5-84 95.60 9.7 85.90
1GW3 7-5-84 99,53 14.6 84.93
1GW4 7-5-84 102.28 16.0 86.28
1GW5 7-5-84 191527 14.0 87 .27
1GW6 7-5-84 106.00 15.6 90.40
2GW1 - 7=4-84 8.0
9GW1 7-5-84 105%53 9.7 95.83
9GW2 7-5-84 102 .54 9.sD 93.04
21GW1 7-4-84 105.74 1E50 94 .74
22GW1 7-6-84 105.60 10.5 95.10
22GW2 7-6-84 102.85 9.6 93%25
24GW1 7-7-84 93.61 9.7 83.91
24GW2 7-7-84 89.29 3.6 85.69
24GW3 7-7-84 91.45 D1 86 .35
24GW4 7-7-84 94 .28 8.5 85.78
24GW5 7-7-84 102.07 12.4 89.67
28GW1 7-7-84 103.29 4.6 98.69
28GW2 7-7-84 102 .47 2.8 99.67
28GW3 7-7-84 102.20 335 98.70
30GW1 7-6-84 10.2
36GW1 7-31-84 102.82 5.0 97 .82
36GW2 7-31-84 - 102.61 4.8 97 .81
36GW3 7-31-84 102.56 4.9 97 .66
36GW4 7-31-84 108.18 Sail 102 .48
41GW1 7-16-84 105.98 9.12 96 .86
41GW2 7-16-84 98.00 6.21 91.79
41GW3 7-16-84 102 .62 12.70 89.92
41GW4 7-17-84 95.39 7.09 88.30
45GW1 8-1-84 101.21 3.0 98.21
45GW2 8-1-84 103 +1'k 34 99.71
45GW3 8-1-84 102.73 5.6 97.13
54GW1 7-16-84 9.0
68GW1 7-17-84 100.35 8.67 91 .68
68GW2 7-17-84 71.94 20.37 51.57
68GW3 7-17-84 79.98 19.14 60 .84

B-1






LEJEUNE.1/APPB.2
01/14/85
APPENDIX B
GROUND WATER LEVEL ELEVATIONS (FEET)
(Continued, Page 2 of 2)

Well Relative Water Elevation of
Number Date Elevation* Levelt Water Level#**
69GW1 7-18-84 97.05 8.93 88.12
69GW2 7-18-84 101.72 8.30 93.42
69GW3 7-18-84 101.09 7.40 93.69
69GW4 7-18-84 105.17 8.94 96.23
69GW5 7-18-84 99.34 11.45 87 .89
69GW6 7-18-84" 93.46 27%15 s=565.71
69GW7 7-17-84 82.41 el 64.71
69GW8 7-17-84 97.03 10.52 86.51
73GW1 7-6-84 103.36 4.3 99.06
73GW2 7-6-84 102.84 3sl 99.74
73GW3 7-6-84 100.60 4.9 95.70
73GW4 7-6-84 96.70 3.4 93.30
74GW1 7-4-84 103.12 7.0 96.12
74GW2 7-4-84 102.51 9.1 93.41
75GW1 7-16-84 111.60 7405 104 .55
75GW2 7-16-84 114.25 8.0 106.25
75GW3 7-16-84 114.54 9.16 105.38
76GW1 7-16-84 111425 9.29 101.96
76GW2 7-16-84 102.55 4.74 97 .81

*Elevation of top of well casing relative to 100-foot reference datum.

tDepth to water from top of well casing.
**Water level elevation relative to 100-foot reference datum.

Source: ESE, 1984.
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what Is A Soil-Gas Contaminant Investigation?

A soil gas contaminant investigation refers to a method
developed by Tracer Research Corporation (TRC) for investigating
underground contamination from volatile chemicals such as
industrial solvents, cleaning fluids and petroleum products by
looking for traces of their vapors in the shallow soil gas.
The method involves pumping a small amount of soil gas out of
the ground through .a hollow probe driven a few feet into the
ground and analysing the gas for the presence of volatile
contaminants. ' The presence of contaminants in the soil gas
usually means that there is contamination from the observed
compound either in the soil near the probe or in the ground-
water below the probe. The soil gas analysis is performed in
the field §o'that samples do not have to be packed or shipped.
Even more importantly, the analytical results are available
immediately and can be used to help direct the investigation.
The investigation usually proceeds by analysing soil gas in
transects across the contaminated area until the boundaries
are well defined.

How Does Soil Gas Sampling Save Costs?

Soil gas contaminant mapping saves costs in a contamination
investigation by providing a rapid means of detecting and de-
lineating the contaminant distribution in groundwater. Standard
drilling and sampling methods are much more cumbersome and
costly because they are much slower and require far more effort
to obtain a data point. For example: 1in an area where the
depth to water is 30 feet, in one day only three holes could
typically be augered down to the depth required for water
sampling.
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The samples would then be packed and delivered to a laboratory
and the results would be available in 4 to 20 days. Only
after receiving the results could plans be made for the next
phase of the investigatien.

By contrast, using the TRC method 15 to 30 soil gas samples
can be collected and analysed in one day. Thus, much more can
be learned about the contaminant distribution in one day than
from 3 bore holes. Most inudstrial plant sites of less than

10 acres can be thoroughly covered in 3 days.

The cost to investigate underground leakage of volatile
contaminants using conventional drilling and sampling methods
is likely to be about 5 times greater than by soil gas sampling
in an area where the depth to water is about 30 feet. The
method becomes even more cost effective relative to conven-
tional methods as the depth to water increases. (Soil gas
sampling has been successful for mapping groundwater contami-
nants at depths up to 125 feet).

TRC Method of Operation

Soil gas samples are collected by driving a hollow probe
into the ground and evacuating a small amount (10 ‘2020 1iters)
of air. The sample is collected in a syringe during the
evacuation step by inserting the needle through the evacuation
line and drawing the sample from the gas stream. The sample
size may range from 1 ul to 1 ml depending on the requirements
of the analysis. The sample is analyzed immediately in the
TRC mobile analytical van. Probes are typically driven 3 to
20 feet into the ground. Most soil gas plume mapping operations
are performed with probes driven to a depth of 5 feet. The
complete operation of sampling to a depth of 5 feet, soil gas
analysis, and probe removal takes 15 to 20 minutes.







\

Typically, 26 probes will be measured in a 10 hour day. Probes

can be installed in landscaped areas, through concrete or

asphalt covers or inside buildings with relatively little dis-
turbance to the immediate area. Probes can be driven by hand
if vehicular access is not possible.

Analytical Capability

The TRC analytical van is equipped with a varian vista 6000
series gas chromatograph. The instrument is set up to make
analyses on both packed and cappillary columns. It is equipped
with the following detectors:

a) electron capture (ECD) for measurement of halogenated

compounds: industrial solvents, pesticides, etc.

b) flame ionization (FID) for all hydrocarbons: methane,
gasoline components, as well as total hydrocarbon
measurements.

c) photo ionization detector (PID) for measurement of
aromatic compounds: benzene, toluene, etc.

d) thermal conductivity detector (TCD) for measurement of
major gas components: Nz, 0z, COz2, CHy, etc.

The instrument is also equipped with a Hewlett Packard dual
channel integrator. Thus, any two detectors can used simul-
taneously.

TRC has developed special analytical technology (patent
pending) that enables very rapid measurement of contaminants
in either soil gas or water. Both are injected directly into
the instrument without the use of purge and trap or any type
of preconcentrating. Using the TRC method, a typical measure-
ment for most of the priority pollutant purgables requires
approximately five minutes. An examples is shown in Figure 1.
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Measurements made for only a few compounds take less time,
typically 1 to 2 minutes. The sensitivity and precision are
typically as good as conventional methods, but the speed of
analysis is about a factor of 10 better.

The rapid analysis is extremely beneficial to the TRC soil
gas operation. It allows the analysis to be performed in about
the same period of time required to drive, sample and pull the
pfobe. Thus, the TRC soil gaé sampling operation proceeds very

efficiently.

Reproducibility

The standard deviation for repeat probes in a small area
(within a 5 foot radius) made within a few days of each other
is typicafly 21% * 18%. Table 3 shows the repeat sampling data.
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Table 3 - Repeat sampling within a 5 foot radius of selected
points to test reproducibility.

Sample/Depth 111 TCA ug/1l TCE ug/1

Day 1 Day 2 S Day 1 Day 2 S
1l - 5 Feet 1.9 1.8 4% 4.0 4,1 2%
2 - 5 Feet 2.9 3.2 = 0% .85 .99 1%
3 - 5 Feet 2.9 2.7 t 5% 3.6 3.3 * 6%
4 - 5 Feet 315 200 t 32% 675 360 t 43%
5 - 5 Feet 220 172 t 17% 240 200 t 13%

TCE ug/l
Day 1 Day 2 Day 3 S
6 - 4 Feet .049 .061 .052 -12%
7 - 4 Feet .072 1 .047 I ou2%
8 - 2 Feet 90 137 301 I63%
8 - 5 Feet 520 880 520 2 32%
8 - 7.5 Feet 800 970 620 2 22%
C-6
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How TRC Services Aid A Contamination Investigation Program

Soil gas contaminant mapping helps to reduce the time and
cost required to deliniate underground contamination by volatile
contaminants. The soil gas investigation does this by outlining
the general areal extent of the contamination; then conventional
bore holes or observation wells are used to verify both the
presence and abseﬁée of the subsurface contamination as indicated
in the soil gas survey. In this manner, soil gas contaminant
mapping can assist in determining placement of monitoring wells.
Thus, there is less likelihood of unnecessary monitoring wells
being drilled. The soil gas survey is not intended as a sub-
stitute for the conventional methodology, but rather is intended
to enable one to use conventional methods more efficiently:

In addifion to mapping underground contamination, TRC can
lend field analytical support to contaminant investigations.
TRC can analyse water or soil samples for- purgable priority
pollutants at a rate fast enough to keep up with several drill
rigs or with soil excavating equipment. Field screening permits
a great reduction in the number of samples to be sent off for
laboratory analysis. Drilling operations guided by field analysis
are able to stop or continue drilling as needed depending on

the contamination encountered.

Acceptance By Regulators

TRC has provided soil gas sampling services for a variety of
private industrial and governmental clients, including work for
EPA in the investigation of Super Fund sites in the western

United States.
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All site investigation plans in which TRC's services have been
proposed have been approved by the state regulating authorities
involved. These have included the Los Angeles and San Francisco
Regional Water Quality Boards and the New Mexico State Board of
Health.

Theory of Operation

volatile organic pollutants evaporate out of groundwater into
the overlying soil gas and move upward by molecular diffusion.
Their tendency to escape from the groundwater into the soil'gas
is a function of their concentration in the groundwater, their
aqueous solubility and their vapor pressure (boiling point).
Groundwater acts as a "source" and the above ground atmosphere
acts as a "sink". Thus a contaminant concentration gradient is
established in the soil gas that accounts for the vertical flux
of contaminants from the water table to the ground surface.

Ideally the concentration of the contaminant at any given
depth in the soil gas is a function of its concentration in the
groundwater. In practice, the concentration gradient between
the water table and the ground surface of the contaminant in
the soil gas is affected or distorted by several hydrologic
and geologic variables such as clay, perched water or other
impermeable materials. However, the geologic and hydrologic
variables seldom distort the soil gas distribution to the
point that it no longer approximates the distribution of the
groundwater contamination. The principal parameters that impede
the diffusive movement of volatile contaminants are bore fluids
and clay layers. Pore fluids tend to dissolve contaminant vapors
and block the conduits for diffusion through the soil. Clay
layers are relatively impermeable zones because they tend to be
water saturated, but unless they are very extensive laterally,

diffusion occurs around them.

c-8
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Extensive layers of perched water which occur on top of im-
permeable layers in the soil will also impede the vertical
movement of volatile contaminants in the soil gas.

Chemicals Amenable To Detectidn In Soil Gas

virtually all industrial solvents will produce vapors in the
soil gas if they are dissolved in the groundwater. Dissolved
metals and salts will not produce vapors in the soil gas. 1In
general, the compounds that produce the most favorable distri-
bution into the soil gas are compounds with low boiling points
(less than 110 C) and low solubility in water. The gas-1liquid
partitioning coefficient is the best single parameter to assess
the tendency of the compound to vaporize into the soil gas. By
definition, this coefficient is the gas/liquid concentration
ratio of the chemical at equilibrium in a closed system con-
taining only air and water. The tendency of a chemical to
partition into the air enhances its ability to be detected in
the soil gas. The partition coefficients or air/water concen-
tration ratios for a variety of common solvents are listed in

Table 1.
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Table 1. Air/water Concentration Ratios For Some Common
Industrial -Solvents at 23°C.

Air : water

1,1 dichloroethylene (DCE) 1 A
1,2 transdichloroethylene 183
methylenechloride S
1,1,1 trichloroethane (TCA) b ST o O
trichloroethylene (TCE) 1 el 6
carbontetrachloride RVl o
tetrachloroethylene (PCE) Fos AT
chloroform R
F-113 " 4 31

The compounds best suited to measurement in the soil gas are
the halocarbon solvents. Most halocarbon solvents offer the
advantage of being highly detectable by means of the electron
capture detector, are highly volatile, and are not subject to
biodegradation in the subsurface. Most halocarbons having 3
or more halogens (bromines or chlorines) on the molecule are
easily detectable in concentrations of 0.001 ug/1 in soil
gas and thus are particularly adaptable to this technology.
Detection sensitivity decreases with fewer halogens on the

molecule.
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Hydrocarbon liquids are also detectable in the soil gas by
their vapors. TRC has done some very useful soil gas investi-
gative work at sites where hydrocarbons are the principal
contaminants. But there are some limitations in the method
applied to hydrocarbon mapping. Hydrocarbons are degradable
in the subsurface and are particularly susceptible to degrada-
tion in the upper portions of the soil profile where oxygen 1is
present. As a result, soil gas measurements will only reliably
detect hydrocarbon product vapors when the samples are collected
near the surface of the water table. TRC is equipped to drive
probes 20 feet in most soils and deeper in soft silty soils. 1In
areas where the groundwater contamination is significantly deeper,
vapors from hydrocarbon. decomposition products in the soil gas
such as carbondioxide or methane may be used for mapping the
extent of the contamination.

The results of several soil gas measurements over two aquifers
contaminated with hydrocarbons are shown in Table 2. Note that
the hydrocarbons appear rather abruptly in the deepest samples
in comparison with the halocarbons that are apparent at all
depths. Some multiple depth soil gas samples collected over
hydrocarbon contamination are shown in Table:2itosillustrate
how hydrocarbon distributions commonly differ from halocarbon
distributions as a result of hydrocarbon degradation.
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Table 2. Hydrocarbon variation With Depth

111%TCA Benzene
Sample A - 3 Feet .0571 NDZ
Sample A - 5 Feet @335 420
Sample B - 2 Feet 6 ND
Sample B - 3 Feet ; 3 ND
Sample B - 5 Feet =3 64

PEE: Benzene
Sample C - 5 Feet ‘ .006 ND
Sample C - 10 Feet .012 ND
Sample C - 15 Feet .028 225

1) All samples are expressed in ug/l
2) ND Not detected, <0.1 ug/1
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Methane

280
54,000

259
1
700

Toluene

ND
ND
31

Total
Hydrocarbons

283
56,000

3.5
4
1800

Total
Hydrocarbons
ND
ND
600













