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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 (Bidg. 712)
6 Storage Lots 201 and 203
9 Fire Fighting Training Pit:
21 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 fromrthe 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 recdmmendations for future monitoring, and

these recommendations are summarized in Section 3.0.

1-3
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MCB Camp Lejeune

LEJEUNE. 1 /DATA/VTBL-1.1
01/13/85

Confirmation Study Verification Step Sampling and Analysis Program—

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 «d, Cr, Pb, S, GG,
VOA, T. Phenols
2 1 5 0 0 - OCP, OCH
11 oCp, CCH
6 0 0 0 0 20. DDT-R
9 2 3 0 0 0 Cd, Cr, Pb, 05G, WOA,
T. Phenols ‘
21 1 1 0 0 - oCp, OCH, KCB
: 6 OCP, (CH, PCB
6 0CP, OCH
22 2 3 0 0 0 Pb, 08G, VOA
24 5 5 2 - 0 Metals A, WA
25 Metals A
28 3 3 2 - 0 Metals B, OCP, ECB, (&G,
VoA
28 Metals B, OCP, FCB, 0G
2T QoCP, PCB
30 1 1 0 0 0 Pb, &G, VOA
35 0 3t 0 0 - Pb, &G, VOA
3 Visual Only, Pb, O&G
36 4 4 0 0 0 Cd, Cr, Pb, OSG, VOA,
T. Phenols
41 4 4 0 0 0 Cd, Cr, Pb, WA,
T. Phenols, OCP, O&G,
Mirex, Ordnance
Compounds
45 3 5 0 0 - Pb, OG, VOA
30 Visual Only
48 0 0] 0 4S 4 Hg
54 l 2 0 0 - Cd, Cr, Pb, O&G, VOA,

1-4

T. Phenols
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Table 1-1. Confirmation Study Verification Step Sampling and Analysis Program—
MCB Camp Lejeume (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, ECP, VOA, Hg,
Residual Chlorine

73 4 5 0 0 0 d,Cr, Pb, S, 066G,
VOA, T. Phenols

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

6 0CP, OCH, PCB
75 3 . 6 -0 0 0 VOA
76 2 2 0 0 0 VOA

— =Not applicable.

* Key to Constituent Abbreviations:

Cd = Cadmium.
Cr = Chromium.
Pb = Lead.

Sb = Antimony.

0&G = Oil and grease.

VOA = Volatile organic analysis.

T. Phenols = Total phenols.

OCP = Organochlorine pesticides.

OCH = Organochlorine herbicides.

DDTR = 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, nickel, 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 toles without casings.
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Confirmation Study Verification Step Sampling and Analysis Program—M(B Camp lejeune
(Continued, Page 3 of 3)

Organochlorine Pesticides (OCP)

Aldrin

a—Bic

b-BHC

d~BHC

g-BHC

Chlordane
4,4'-DDD

4,4'-DDE

4,4'-DDT

Dieldrin
Endosulfan I
Endosulfan IT
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Toxaphene

Volatile Organic Analysis

(VOoA)

Acrolein
Acrylonitrile
Benzene

Bramomethane
Bromodichloromethane
Bromoform

Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloramethane
Dibromochloranethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane

1, 1-Dichloroethylene
T-1,2-Dichloroethene
1,2-Dichloropropane

1-6

Cis~1,3~dichloropropene
Organochlorine Herbicides (OCH) T-1,3—dichloropropene
Ethylbenzene
2,4-D Methylene Chloride
2,4,5-T 1,1,2,2-Tetrachloroethane
Silvex Tetrachloroethene
1,1, 1-Trichloroethane
DDI-R 1,1,2-Trichloroethane
Trichloroethene
0,p—DDD Trichlorofluoromethane
o,p—DIE Toluene
o,p-DDT Vinyl Chloride
p,p'-DDD 2-Chloroethylvinylether
p,p'-DDE
p,p'-DIT
Source: Frnvironmental 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 1/2t 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 2/211t 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%*% A 3 (0)
36 0 0 0 (0)
41 0 0 0 (0)
45 9 | 0/91 1t 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)
*

1.
k%

Tt

33

Tt

Sour

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

Composite sample from 0- 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.

ce: ESE, 1984.
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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 verificétion sample
collection and analysis relative to available standards and criteria.
The data evaluation 1s 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 1073 (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

2~1
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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 ;eéézu/ﬁZ{

et ,
~acute adverse response, such as the EPA Suggested No Adverse Response Cidoriey

the assessment of ground water concentration data provides a more 7r2%b7lj wit
conservative evaluation because these criteria are based on the T ar 7 avmf}
assumption that exposure to the contaminant includes consumption of 4 aer 7 #o
contaminated aquatic organisms, which would not be found in ground S57%'c £ “« 74
water. Aremr [
' ' Aeets Fo /zs/ Aot e
Because Cr contamination was detected at several of the sites/é?/’y?%ﬂﬁ?/ ,‘??4327
investigated (in terms of total Cr concentration) and the Cr criteria
are presented for chromium in both éhe 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. é?'? /éZ”Uﬂ d&%é/(?r’

to FesTHy S kel
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 any%nalysis

of the ground water elevation data contained in Appendix B.

P
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SITE 1--FRENCH CREEK LIQUIDS DISPOSAL AREA

Site Investigation

o Six shallow ground water monitoring wells (Wells 1GW1 through 1GW6):
Five downgradient wells (Wells LGW1 through LGW5).
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 1GWIl,
1GW2, and 1GW3 located north of the Main Service Road (see Table 2-1).
0f these analytes, only Pb levels in Wells IGW3 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 1076 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

Table 2-2. Seven volatile organic compounds were detected in Well 1GW5.
Only two compounds (1IDCE and TCLEA) exceeded the 107 human health

risk assessment level (see Table 2-2). 1In addition, 111TCE was detected
in Well 1GW6, and TCE was detected in Wells 1GW1 and 1GW2. However, the
levels of these compounds were below the 1072 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

2-4
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142-D1CHLGROFROPANE 34541 CCok <Ok Nek <tk <ok <t <Gt N
(H57L) 1]
SIS-147=NTCH*PROPENE 34774 <Ce7 <n,7 <Ce? <Ce? Cne? €8 el

(/L) 0
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fable 2-1, Site 1--French Creek Liquids Disposal

INVIRONMENTAL SCIENCE & ENGINFERIMG

Eead, LT MUMRER S 84222400

“IrLT 6RCUPY CLJYY

JAPLUETLRSE LJU] SAMPLES: CLJW1S
16w1 16wW2

VAR EVETEKS STNRET # 374720 374791

METHND #
AT T/5784 1/5784

TT4° 815 845

T-147-NICHLYPROPENFE 34679 C0e5B <0
(/L) 3

TTAYLETNTENE (UG/ZLY %4371 <d.9 <0,9
]

METHYLENE CHLORIDE 24423 <1 <1
(e /ey 0

19lg2e?=TECCH*ETHANE 34514 <Ne7 <{.7
TeLga /) 0

TETRICHLGRGE THENE 14475 <1.5 <1453
TE L (e /L) 1]

1yl o' =TRICHLYETHANE 34576 1.0 <1.0
s/ n

Lyle  ~T2TCHLCFTHANE 34511 <le 9 <le 0
(us /L) 3

TRICPLOROCCTHINE 39183 240 1.3
s/ n

TRICHL*FLYNRCMFTHANE X44R8 <1 <1
(n/Ly i

ToLy=mNT fur/L) 347510 <0e5 <Ue5
0

VINYL CHLOFIREC(UG/L) %9175 <De8 C0.R
0

CANMTUEGTATAL(UGZL) 1027 <6 oD 7.0
/0,30 0

SHROMIUM TATALEUG/LY 1434 94 150
50.C [¢r Vi) n

LEADSTLTRL (S /L) 1151 4340 13640
n

AMT I Yy STOTALCUGZLY  13°7 <54 <54
r

JILE AR I (ML) S6N > 2
1]

SHEL LS gty 32720 ? <1

o]

U

Source: [ESE, 1984,

12705784

1613
374702

7/5/784

930

<(0a5

<1

<1

<08
<le5
<1.0
<1l.0
<le2

<1

<0.8
10.0

29
55410

<54

Area Sampling Data (Continued, Page 2 of 2)

STATUS: PRFLIMINARY

PROJECT NAMI CAMP LEJEUNE
PROJECT MANAGER: BOWEN/GEISZLER
FIELD GROUP LEADERZ BOB GREGORY

SAMPLE NJMBERS £

1cua 1545 16W5 T
374703 374754 374705 374706

745784 7/7/84 7/5/84 7/5/84
1015 1409 1139 1200
<0.5 <05 <.t <045
<049 Q <1 <0.9
<1 3! <1 <1
<ne? 4 <0.8 <CeB
<1.5 6e8 <1.7 <1e5
<1.0 <1.0 14 <l.”
<10 <140 <1.2 <Ge9n
<1e1 542 <1.3 <le2
<1 <1 <1 <1
<045 049 <0s6 <0.5
<"ef (N8 0.9 <Na8
740 <Een <6e0 <6o0
43 7.0 34 (6a0
<4049 <4040 5140 , <4047
<54 <54 <54 <54
2 Ce7 CMeR <Te8
2 2 <6 s

PAST



NAVFAC.1/HTB2-2.1

U1/14/85
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 A None

Cd Drinking Water/Ambient Water - 10 1GW3

Cr III Ambient Water 170 mg/L None

Cr VI Drinking Water/Ambient Water 50 1GWl, 1lewz

Pb Drinking Water/Ambient Water 50 1GW2, 1GW3, lswWo
11DCLE NCAT NL NL

11DCE 1075 Human Health Risk Level 0.33 1GW5

T12DCE NCA NL NL

TCLEE 1072 Human Health Risk Level 3 None

TCLEA 1075 iuman Health Risk Level 1.7 1GW5

111TCE Ambient Water 13.4 mg/L None

TCE 1072 Human Health Risk lLevel 27 None

Toluene Anbient Water 14.3 mg/L None

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

Source: ESE, 1984.
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NAVFAC. 1/CLSITE. 2
01/14/85

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 kn5;ﬁ to be used and
disposed of at this site.

JZ%Z?!574 we cd 2 SwW anel SO as Shovrt
!i_._gation Potential 5&(}%&(’&9 0/5/7 well. ar Shocn o O%KM

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 current 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 concern for the future.

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. a

Z A Gt AT 22 P of  Gove & -

%)’at (/&t/’ ; éﬂ/ﬂ'ﬂ'% ”W(//f #éa/ wz'//we a%éa/m
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2% 5/1W,M ot ,c;c/gw W«é///’//”w
oU ;) Chracker: Za %/M 7
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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 2GWl1).

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 0- to
1-foot depth, 1- to 2-foot depth, and 2- to 3-foot depth at each
boring.

Soil Boring 2S1t:
0- to l-foot depth (Sampie 2514A)
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 2S2B)
2- to 3-foot depth (Sample 2S2C)
Soil Boring 253:
0- to l1-foot depth (Sample 2S34)
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)

2-9



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

Data Evaluation

) L L G gfes .s/

\
As shown in Tables 2-3 and 2-4, detectable levels of DDD, DDE, and DDT

Ground Water:

above the 1072 human health risk assessment el were identified in

the shallow ground water monitoring well (Well 2GWl). These compounds
were not detected in the four water supply wells in the vicinity of the
site (Wells 2GW2, 2GW3, 2GW4, and 2GWS5). 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
éones 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.

((:() o «/, o /f‘
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Tabte 2-3. Site 2~-Former Nursery/Day Care Center (Bldg 712)
Sampling Data

ENVIROPMTETAL SCIFMCE 8 FNGTHFERING ci/1./788 STATUSS PRELIMINARY
CRAgTCT PIMEFR . 540224 G PROJFCT NAMT  CAMP LFJLUNE
TILLY (PrUP: CLJY1 PROJECT MANAGTE: 3I0WEN/SETS?LER
SaeLnpYERSr LJ2 SAMFLES: CAPT FIFLD GIIUP LEADFR: BIB GRIEGORY

. S L i ( 7
Gio e L) sato(E NIMRERS
2c1'1 2EWD TEME 2rwa 2745
DARAMTTEC STORET # 174777 3747 R 374709 37471¢ 374711
METHOD #
JATE 174784 774784 114/8¢ T/8/04 778784
VIve 1607 1523 1545 1510 1873
ALDTIN tbe L) 30313 Cl«nnNR SN ERY: <r,n508 <t finie <f.n0NR
n
AHCS S (10 /L) 1azzy (S UNTE §Y <Cra 0010 <n,a01n <Pefi1D ¢NeND1C
n
2HC P (U L) TOTIR (DG 0NDLIN (K403 <N, 00010 <C(ed0N10 <N AIGGLD
n
AHC4N (17 /L) x9259 <0000 CngFi2 <N, annz <0e0D2% <0 NONZ
n
AHC S L THPANT Y(UG/L)Y 39347 C0OUNNIL <N RGNID <0010 <0%40N713 <CGa®0019
r
THLDRTLY T (ne /L) 19384 Clefln <0010 €h,010 0L 010 [SEP B YY
SOCexs vy /L) razx]n (en29 ngnnz <hefi02 <0.073 <0,003
n
RIN SRR AL 1483 le"16 Cn,NnuE <re190R <N NNYA Cleil0P
n
JOT =20 qiin 1L) zo03g fal5 C0e (78 < 2,408 <nNL,Tnk <N, 05
P
JISLIETY G/ 19360 <NatN10 <", 0015 <N, G010 <Ceafa1N ChetG1?
n
TMDOTIILT MMyt (UG/L) 24361 <0.8720k <N,N978 CLLIONR. Ny THYA <. nnn
d
FMOCCULE LY oF (UG/L)  Z435¢ CL,ip2 Cfigihy?2 <n,np2 <f,n2 <raun?
n .
THDCSULE Y SIYFRATE 34351 < 005 <n,n75 <N, (05 <M,Y15 <7475
L) r
THRG T et /LY Tazo- <rgnen T PR <y NG2 Clarp2 Clied(2
TNDRTY ALDLRYNE 1426k Py Ny <Gal '4 <L,0Ca Cre~ng Cirg 104
e/ r
HEFTACHL + (UG/L) re41n <Cetinin? <hgfi 7 <ra"Le? <hgman7 <o, "T
n
MEPTACYLTT FYOXTRE Ta45° Channneg Cgni g LT <P e M6 <heNAle
(lll‘ /L) n
TOXRERT 0 (UCIL) 294 Cialth] (LS R Ca10 Cigl [
294=Fy T TEL (UG/L) 26770 <L R Crgitr < 080 engtna <y A,
.

Tty ~T EYCR QML) 10747 <o la <N ,n4 ¢ .04 <rorn ¢y



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

ENVIF 27T AL SCIFNCE & ENGINEFRING 12755784

PRAJICT NMUMBER 84222400
TITLY npnupl CLJNI

712)

STATUS: PRELIMINARY

PROJECT NAMI CAMP LEJEUNE
PROJECT MANAGIR: S0JEN/GEISZLER

PARANETERST PART SAMPLES D PART FIELD GROUP LEADER: 328 GPEGORY
SAMPLE NJMBERS
2641 26u? 2GV3 2614 2545
PARLMETERS STORETY # 374707 374708 3747¢9 374710 374711
METHOD #
JATF 774784 174784 7/74/84 7/4/84 T/74/824
TIwe 1600 1530 1545 1519 1590
24492 -TP/STLYVFX 397¢ed <D.02 Gael2 <0.02 <0e02 {002
/L) 0

rJ

2

2A52
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Table 2-3. Site 2--Tormer Nursery/Day Care Center (Bidg 712)

Sampling

Data (Continued, Page 3 of 6)

ENvIeahvinTiL SCIFNCE £ ENGINFFRING

SEAYYCT NMIMBFR O 84222400

FLELD CROUPS CLUST

SAOAMETERED LSY SAMPLES: PART
214

PARAMTTIEEG STORFT # 374600

METHND 1
INTE 8/3/R4

TIvweE 1630

ALPRIMeSEDIU/KG= 39333 <Ne08
nry)y 0

IHC oA G OFNLUR ZKG-DRY)Y 39076 (feB6
3

ATy STNEUR/KG-NRY) 34257 <NgN4
b

SHC &R ILTYNANE ) 9SED 39243 <0.04
Nr/EG=0PY 9

RUC s STLOUG/KG-DRY)Y 34262 CGel10
0

THLOIDANT W SENUC/KG- 39351 <l1.9
npvy i

JODPF L D(HG/KG 319311 242
nbv) 0

INEZPPY W RED (UG/KG= 39321 15
neyy n

DT =T * 9 ENCUG/KG= 39301 9.5
ney) 0

NVTELDRIMZCENIUG/IKA-  IIIR] <02
nPy) 0

SMOCIULF LM GAZSENCUGY 3464 {N06
: KG=NPY) hl

THNDORHLE Rt oL o SEDIUG/ 34357 Ne6
FG-DPY) n

TNDTSILT AL SULFoSEDy 34354 <0a.8
nr/KG-prY n

INDD TRy CF DG IKG = 39293 <Det
DEYY n

TNORTIN ALDWe“EDN(UR/  343F9 ¢Jeb
KG=NRY) n

AFPTECHLIR SEFN(UG/KG 39413 C0a(7
-NrY) i}

Hr2TACHL™F CPOXYGSED 29423 Clel
tic/K6=DRY ¢

TOXLEDNT T s CEPCUC/ZKG= 24N3 <19
nePyy f

Dy SER{UC/KG=NRY) 29731 (32
4

<1e1

Ty =Tyl LUK~ 32741
nRY) 5

281p
37461

’/3784
1620
{N,NA
<hel6
<N.05
<0,.25
Chiol

2.0

5.0
<U.?
<N U6
Cheh
<N.R
CGe5
U6
(UMY |
<fel

<2

127¢5784%

231C
3174602

8/%/84

1630
<Ne07
C0.05
Cle 04
<004
<0.10
CleR
€05
1.5
<1.2
<02
<nN.05
<35
<07

(et

{06

<0.1

(3.2

<1.1

PROJECT NAME
PROJECT MAMAGZIRI
FIELD GROUP LEADERS

2824
374623

8/3/84

1€30
<0,.n8
{C.06
<0.05
<0.05
(GRS
<2.1
1.2
42

18
<0.2
<006
<146
<n.8
<n,.5
<Nk
<r. 07
<n.1
<21
3.6

<1e2

STATUS:

PIFLIMINARY

CAMP LEJEUNE

SAMPLE NJMBERS

2528
3764604

8/3/%4

1630

<0e0C3

<0.06

<0.05

<N 05

{f.1

21

Cleb

(Neb
Uo7

<1

2%2¢C
374635

8/3/84
1630
<0.09
<0.C6
<3.05

- <Ue05

<let
<3

<0.06

<19

<G.5

<C.08

<31

BOJEN/GEISZLER
3)8B GREGORY

252A
374606

B/3/8B4

1630

<n"e09

35
57
C(Ce2

<fsCE

<7407
<Qal
<?1
C(3eb

<1.2

28383
374677

B/3/84
1630
<fe?3I

Cyelb

<0a1
2.1

<nl(‘

2%2C

374638

8/3/34

1539

<Ned9

fafh

<5

1.2

Cle%

PASET

2S4
37463

B/I/P4

1630

<010

<Cos 7

<1.0.



Table 2-3. Site 2--Tormer Kursery/Day Care Center (Bldg 712)
Sampling Data (Continued, Page 4 of 6)

ENVIRONDENTAL SCIENCE B ENGINEERING 12705784 STATUST PRFLIMINARY
297g7CT NUMBFR 84222400 PROJECT MAMI CAMP LEJEUNE
SILLU GROUPY CLJUST PROJECT MANAGCRY 30JEN/GEISZLER
SLo Lk TERSY LS SAMPLES: FART FIELD GROUP LFADEIR:I B33 GREGORY
SAMPLE NJMBERS
2S1A 2S1R 2%1cC 2824 2228 2%2C 2S53A
PARAMETERS STORET # 374600 3746U1 374602 374673 374604 374605 3746u6
METHND #
JATE 873794 8r/3/84 a/%/84 - R/3/84 B/3/84 8/3/84 8/3/84
TIMf ., 1633 1630 1630 1620 1630 1630 1633
SILVE Y4 DNCUG/KG=DY 39761 <0eb 0,6 ¢0.5 9,6 Cleb <06 (Net
0
MOISTUSL(YWFT uT) Te320 Fe5 14.1 55 17,2 18.8 21.7 1748
n .

2538
2746 7

8/3/%4
1630
Cla b

19.9

283¢C
3746.5

BI13/84

1630

2451

254
374603

8/3/R4

1539
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Tahle 2-3. 8ite 2--Tormer Nursery/Day Care Center (Bldg 712)
Sampling Data (Continued, Page

INVIRGwMENTAL SCIENCE

CROJICT MUMRFR 84222400
FIFL™ CROUPL CLJUST
PARPAMETERST LS] SAMPLES Y PART
2%8
PARAMEOTEPS STORFT # 274610
MFTHOD #
IATT 873784
TIM® 1630
ALDRTN G SFN(NG/KG- 39333 <061
nRY) 0
AHC 4 M o SEL UM IKG=NRY)Y 39GT6 <0.07
n
ARC S STNUURZKG-DRY) 34257 <C0.06
n
IHC«S(LTINNANE ) SED 39343 <Je06
NEJHG-NRY 0 ’
AHT y Iy ST /KG-DRY) 24262 <0,.1
b
CTHLORDANRT ¢ SFD(YL/KG=- 39361 €245
ney) q
IND PP SEN(UE/KG= 39311 <Ne7
rev) i
DLyl (MG/KCG=- 39321 <0e3
rEY) 0
DET PP e FNCUG/KG= 39301 €146
5RY) n
VTELDR NG SFNCUG/KG- 29383 <03
ney) n
TRONSULF LG AWSEDCUG/ 34364 <007
KE=MPY) 0
THNYTULF EM o FaSERCUGS 34359 <07
“G=NPY) ]
THOLSULT A TULF e S<FDe 34354 <lel
HC/KG-PRY ¢
THDR M. TR(NC K G- o303 <N,¢
nRY) ¢
THDSIN ALT s SEDIUG/ 34369 <he?
MG=-NRY) 0
HEPTACHL R «SENLUG/KE 35413 <0409
-ney) 0
4EPTACHL Y% FPOXSED 39423 <ol
e /KG~DPY [y
TOYEORTL T4 S{RN(YSIKG~ 39403 €25
rey) b}
Dh=T19 01 (NOAKG=DRY) 29731 <443
n
Dby =T g DUICIKE= 369741 Cled
ney) 0

& EMGINFERING

3

-

12705784

of 6)

STATYS: PRIFLIMINARY
PROJECT NAME  CAMP LEJEUNE
PROJECT MANAGER: BOWEN/GEISZLER
FIELD GROUP LFADER: BOB GREGORY

SAMALE NJIMBERS

PAGET

10



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

ENVIR WMFHTAL SCIENCE R FNGINEERING 12705784

TROJELT LNUMBER  R4222400
FITLL FROUPLD CLJST

Drahl TR L8] SAMPLES: PART
255
ILILVMFTERS STNRET # I74€10
METHOD #
JATE B/3/84
Tine 1630
SILVEY 4T U(UC/KG=-N) 29761 <067
0
MATSTURF(YYET WT) 70320 I0.7
0

Source: LSE, 1984,

712)

STATUS: PRELIMINARY
PROJECT NAMZ CAMP LEJEUNE
PROJECY MANAGIR: SO0JEN/GEISZLER
FIELD 5R0OUP LEADER: BJB GREGORY

SAMPLE NJMBERS

285z

11
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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, ppP' NCA NL NL

DDT, PP 1075 Human Health Risk Level 0.24 2GW1

*NCA = No criteria available.

TNL = No

Source:

numerical limit available,

ESE, 1984.



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

SITE 6--STORAGE LOTS 201 AND 203

Site Investigation

-0 Twenty soil borings.. Composite sample from O- to 3-foot depth at each
. boring. Sémples 6S1 through 6520.

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 ip 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.
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2-5. Site 6--Storage Lots 201 and 203 Sampling Data

PTLL SCTENCE & FMGINEERTHNG MULTIPLE FTIELD GROUP

came [ TJPUNE

STATITN &

651 €% 6s2 £8?
274611 3are 374512 392631

MODATE B/6/R Y RIGZEG a/6/84 n/6784
tOTIwF 1120 1176 110 1130
PLIANGIKG- *o316 <0426 <Ua427 <0+420 0.657
EONC/KG- ’9322 0,319 <l.321 CCe315 <Ne 323
IARAVICS S 3°Iﬂ£ 1.17 <1.18 2.31 <1le19
TLCue /KG- 3q31$ e85 (a5 <0.% 0,2
Fnotr /G- 3“322 1.2 0e6 le4 1.3
PR /KG= 39303 <le2 1.7 <la.2 <l0s6
ST eT) 7032; fel 6ot 48 Te2

]

REPGRY

687
374513

8/5/84
1130
<R.325
<0.%01
<l.47
Clte7

<NeX

REPIRT

654
374614

’/6/84
113¢
<0.419
<04314
<1.15
C0e5
0e5

(le2

DATE: WED,

6SE
374515

8/6/84

1139

<0.41°

<0315

178

DEC 45 1984

636

3745616

RI&/34

1045

<0.430G

<Ve322

<1.1g

657
374617

8/5/34

1045

€Je42

<%.224

{113

he]
-4
(3]
[A)

538
37461

3/76/34
1045

CJdetlt3

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

CNVIPents T AL SCTEACE & ENMGINEFRING MULTIPLE FIELD GROUP
CAMP LEJEUNE
STATION ¢
689 €10 6511 £S12
174619 274620 374621 274622
COLLECTT N naTg 876784 876704 8/6/84 2/6/84
COLLTCT L IDSELY 1048 1048 900 960
306037 "t LtHC/IKG- 1911¢ {04439 16427 36.4 Cle426
bR 9
DB g N2t e DI IMG- 39328 <h,32¢% <Na316 32.0 <0s320
~ryy 5
DDTgu2t oS T AN IVE~ 39306 <1.21 15.8 324 Cl.17
RER D] e .
DODWFT Y e M U /KG= I3311 <0e5 448 160 <05
vy n
DIE PP gtrl (UGIKE - 22321 1.6 145 120 <02
Ay 0
DI T e (O /K~ a3l <1.2 .49 ¢ <142 <1.2
ARV ]
DTS T TSNS T 5 76322 86 5a0 10.0 6e2
(R 0

REPORT

68113
374623

8/5/84

ann

13.¢

5.12

426

RFPORT

€514
374624

8/5/84

EAN
4415
Ta73%
120
. ¥4

17
310

13,3

DATE: WED-

6S15
374625

8/6/84
RAIM
<B4t
<0.327
<1.2"
<0e5
<ng?

<le2

DFC °5 17R4

6516
374626

R/5/34
108"

1e24

111

47.1

11

4e9

}Qn

10,1

6S17
374527

R/5/34

1000

A5

53513
274523

8/6/73%

100¢

1423

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

INVIRIUMTETLL SCTENCE & FNGINFERIMA MULTIPLE FIELD GROUP REPORTY REPIRT DATE: WEDs DEC (5 1534

CAMP LEJEUNE
STATION £

6819 g£s20
274529 274630
CALLECTIN Y DETE B/e/f8G B/6/84
COLLE"TToN TIMF 1600 1107
DIDe e a™H ] (UC /K G- 2azr16 1.95 Ne442
RERA o
DOE ¢ r 2 LD (UEIKG- 30328 2elF (e 332
oy {t
3T 402wt DU /KO- 39Z06 4163 . 1244
1oy n -
NN PPV i /K- 39311 Gel 1.9
anvy g
DIF QRIS G- 39321 18 1.1
BERR! [
DITooD 4 01 P (IC /K= 393C1 140 41
Ny ]
MOIIST IO 0w T YT TR320 78 9,6
n

Source: ESE, 1984,
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NAVFAC.1/CLSITEY.1
01/14/85

SITE 9--FIRE FIGHTING TRAINING PIT

Site Investigation

o Two shallow ground water monitoring wells (Wells 9GWl1 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. O0&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 PQOL.

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 &%QL’

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.

oA 4a4f226(74b"“¢// well ao 5 Ao S J/%;y494éL
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tahle 2-6. Site 9--Fire Tighting Training Pit Sampling Data As

ENVIRZNWO,TAL SCIEMCE % FNGINEERING 12705784 STATUSS: PIFLIMINARY
"PAYYCT NUMBER  P4222400 PROJECT NAME CAMP LEJEUNE
SIFLD GROUPLD CLJWT PROJECT MANAGEZIRS BOWEN/SEISZLER
DEBPTETERSE LUL SAMPLES: PART FIELD GROUP LEADER: BIB GREGORY

SAMPLE NJMBERS
9G¥l AGW? Aacy3
DARAMTTIRS STNRET # 374712 374713 374714
METHOD #
JATT 775484 T/5/784 T/5/784
TIv® 1345 1420 14390
ACRALFIY tur/L) 24210 <10 <10 <10
0
ACRYLDNMITRILE (UG/L)Y 34215 <19 <10 <10
fl .
AENZTHE uG/L) 34030 <fe3 K03 <03
0
AKGMANTCHL MR OMFTHANE 321101 <070 <OL7C CPe60
(e /sL) 1]
ARNMIFIR Y (UG/L) 32104 1,40 <1.40 <1l.30
3
ARDVYIMETHAME (UG/LY 34413 <1 <1 <1
0
CARRNY TUTRACHLORIDE 32102 <1le3 <le3 <13
e /L) e
THLGRNRY MZENF (UIG/ZL)Y 34371 <0.%9 <0«50 <0.40
f
THLOINTTHANF (UG/L) 34311 <1 <1 <1
f
2~CHL*CTHYVINYLFTHER 34576 <1 <1 <1
[RIYAR fn
CHLOYOFaWM (UG/L) 3210¢ N6l <Nebd (le6 0
0
CTHLOROYTTHAME (UG/ZL) 34418 <1 <1 <1
n
DJIPRAMOCHLAPOMFTHANE 34206 <ls10 <1.10 <1400
(/L 0
DJICHLEDTIYLYO T ME THANE 34668 <1 <1 <1
(BIad D 0
191=-NTICHLARNDE THANFE 344086 <0e50 <659 <0450
tys /L) 0
1e2=DTCHLORDETHANE 34521 <nLYn (.99 <1490
(LY ¢
191-NICHLOEAETHYLENFE 34501 <1.1 <le1 <1,1
(/) n
T-142=NTCHLNTOLTHENE 34546 <lel <1l.1 <140
e/ n
142-0TCHVCROTROPANE 364541 Cle7 Khe7 <0eh
(e /L) 6
CIS-1y 3= ICHYPROPFNE 3474 <7 <he7 <37

tur /sy C
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Table 2-6. Site 9--Fire Fighting Training Pit Sampling Data (Continued, Page 2 of 2)

ENVIRONMENTAL SCIENCE & EMGINEERING

PROJECT NUMBER 84222401

FIELD GROUPZ CLJWI

PARAMETERS: LJ1 SAMPLES: PART
96W1
P ARAMETERS STORET # 374712
METHND #
DATE 775784
TIME 1345
T-192-DICHLYPROPENE 34699 <046
(ws7L) 0
ETHYLBENZENE (UG/L) 34371 <1
n
METHYLENF CHLORIDE 34423 <1
(e /L) 0
1314242-TEPCHOETHANE 34516 <0.8
(UG /L) 0
TETRACHLOROE THENE 34475 <1.6
(U6 /L) 0
1315 1=TRICHL*ETHANE 34576 <le1
(UG/L) a
19152=TRICHLYETHANE 34511 <1e0
(es) "
TRICHLORNE THENE 39180 <1.2
(we/L) 0
TRICHL*FLUOROMETHANE 344288 <1
CUe/sL) 0
TOLUFNE (UG/L) 34010 <05
n
VINYL CHLORTDE(UG/L) 39175 <0.8
0
CADMIUMyTOTAL(UG/LY 1627 <6e
r
CHROMIUMSTOTALEUG/L) 1734 45
a
LEADSTOTAL(UG/L) 1751 RO 0
n
DILLGRyIF(MG/L) g6 3
6
PHENOLS (UG/L) 32730 3
n

L

Source: ESE, 1984.

9GW?2
374713

7/5/84%

1420

<0.6

<1

<1
<0.8
<leb
<l.1
<1.0
<l.2

<1
<05
<3.8
€0

86

12/718/84

IG6W3
274714

7/5/784
1430
<1,5
<0e9

<1
<0.8
<15
<1l.0
<0.90
<1.2

<1
<05
<08
<6.0
<6e L
<4040
o8

<1

STATUS: PRELIMINARY

" PROJECT NAME CAMP LEJEUNE

PROJECT MAMAGER? BOWEN/CEISZLER
FIELD GROUP LEADER: BOB GPEGORY

SAMPLE NUMRERS

%]

m
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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
Cr III Ambient Water 170 mg/L None
Cr VI Drinking Water/Ambient Water 50 9GW2
Pb Drinking Water/Ambient Water 50 9GWL, 9GW2

*NL = No

Source:

numerical limit available.

ESE, 1984.



NAVFAC.1/CLSTTE2].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 0~ to 1-foot depth
(Sample 21S2B).
Soil Boring 21Sl. Composite soil sample from 0- to l-foot depth
and 1- to 2-foot depth.

0- to l-foot depth (Sample 21S51A)

1- to 2-foot depth (Sample 21S1B)
Soil Boring 2181C/21S2C. Composite soil sample from O- to 1-foot
depth and 1- to 2-foot depth. ‘

0- to 1-foot depth (Sample 21S1C)

1- to 2-foot depth (Sample 21S82C)

o Six soil borings outside fenced compound. Composite soil sample from
0- to l1-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 21GWl1 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. Site 2l--Transformer Storage Lot 140 Sampling Data

ENVIRINMENTAL SCIENCE R ENGINEERIMG

SRAYUCT NUMBFR

A4222400

SITLE GRGUPI CLUW]

SARLMETERSS LJ4& SAMP
2ARAMFTERS STARET #
METHOD #
JATE
TIv"
ALDRIM (uG/L) 39339
]
IHCe A (UL 19317
0
AHC e (UR/L) 39338
]
AHCH D (/L) 39259
o
IHCC(LTHDANEICUG/L)Y 39340
0
CHLOIDANF (Ur/L) 39350
]
JDDeREY /L) 393114
n
DTzl /L) 29320
0
AOTEPRP LU0/ 3a3no
n
DITLDPIN (U /L) 33380
0
INDUSULF Ay A (UG/L) 34361
n
CHDMSULF AN B (UG/LY  3435¢
n
IHDGTULF AN SULFATE 34351
e /L) 0
TNDETY eun /L) 39za¢C
2
TND? L LLREHYDRE X426
(e /L) 0
HCPTACHL AR (UG/LY 3941n
0
HFPTACHL"® FHOXIDE 39420
(U6 /L) 0
TOAYLTHONT /L) 39419¢C
i}
24471y THTAL (UE/L)Y 39720
b}
2987 =T “ATFPUUR/L) IG5740

4

LES: PART
216¢1
374715

Tr4/784

923
<0.N008
<BeNN1Gy

<0.000120
<0.000%
<D.00010
<0.01€
<3.0073
<t.CONR
<G.005
<0.0010
<0.0008
<feN02
<Ga 005
<0.20N?
<OaNNa
<he,00n7
<0.C00€
<CelDN
<CeGRU

Clal4

12/05/84 STATUS? PRELIMINARY
PROJECT NAME  CAMP LEJIZUNE
PROJECT MANAGERS BOJEN/GEISZLER
FIELD GROUP LEADER: BJIB GREGORY

SAMPLE NJMBERS

PaGE

14
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Table 2-8., Site 21--Transforner Storage Lot 140 Sampling Data {(Continued, Page 2 of &)

ENVIPONMENTAL SCIENCE B EMGINFERIMG

FROJZCT NUMBER

R4222400

TIELD GRAUPS CLUWI

SARAMETERSD LJ4 SAMPLES: PART
210W1
SARAMTTERS STNRET # 374715
MFTHOD #
JATE 774784
TIive 9924
24495 -TP/SILVFEX 319760 <0.02
ez [
PCRSy WATER(UG/L) 39516 <0010
0

12745784

STATUS: PRFELIMINARY

PROJECT NAME CAMP LEJEUNE
PROJECT MANAGIR: 3OWEN/ZEISZLER

FIELD GROUP LEADFR:

SAMPLE NJMBERS

333 GREGORY

PAGC

15



Table 2-8. Site 21--Transformer Storage Lot 140 Sampling Nata (Continued,

SMYIRTLTUTAL SCTENCE & ENGINEERING
21714
374631
CALLT T PATE 8/73/04
CALLECTL Y TIHD 113
ALDRI VS (UT 7KG= 29333 1.1
~Lyy n
AHC b STNNC /Y G=NRY) 35076 <ueNE
¢
ACeT W TN NIKC=-DPY) 34257 <0.04
n
BHCy " LTLUAMO Y SED 39243 <CeN4
Hr/qeenny n
2HC e 1 TN ULUHGIKG-NRY) 34262 <C.10
g
CHLNS P T o SEPLUG/KE~ 39351 <1.8
ey 1}
DD > 8 LN I Ie311l Sel
B A a
Mt el (UE/KG= 38321 46
ARy 0
DTt T L UG/KG~ 39301 52
1YY n
DITLUITN S FN(UG/K G- 36383 <32
KRAS) 0
ENNOC ILF2 e P CEDCUGY 14264 <Ny 5
KEARISAR ¢
TYDTCOLE AT G P e SER(UG/ 34359 NG5
KT ="y ¢
TN R S F e SED I4254 <Ne7
1K -NRY f)
TADT TN, (NG IKG- 2uzag CTed
vy o
ENDETY ALt SEROUGS 347609 <Da8
=Yy n
HEPTACHL "7 9P (UG/KG 12413 (e Uk
-T2y ¢
HIPT CHL TPPXaSED 168423 N1
RIS Rt c
TOXLT T o CEDIUG/KG= 19403 1R
~UYY fi
Dalieil ¢ LI JU=DRY) I9731 (% e2
0
Zafty =TS TDCUN/IKG= 1274 <1.1
n

NERA

2181A
37862

a73724

1730

<008
<0435
CGed4
<beli4
<0.10

<1.8

14
<0.2

{0e05

(0.5

<C.l

N
N
.

ny

(1.1

MULTIPLE FIELD GROUP REPORY

CAMP LEJFUME
STATTION C1

21518
374532

873784

<0e05
<0.04
<0.04
<n.10
<le8
<Ne5
o2
<la.2
<%e2
<0.05%
<lie5
<d.8

<le.4

21S18B
3986103

B/3/84

1730

(0.08

<0.§5

N4

<304

<10

<le8

06
546

58

<006
<Ja1
<18
C3ae2

<1l.1

2151C
274533

R/3/R4

1130

<0.08

<11

REPORT

21s81¢C
358634

R/Z/RG
1730
<0.08
<Ce 05
0,05
<0.05

<01
<1.9
<05
3a1
<1l.2
<0e2
<lel6
C2e6
<08

(0.5

<0.07
<01
<19
\NA

NA

Page 3 of 6)

DATE: WED,

21S2A
374634

8/3/84
1145
e "8
<Ny (5

CTel4

<".10

<leR

<408
<Nad
{fa8

COe4

DEC 05 1534

2152A
A9R5(5

873734

1730

CNe L7

21523
374535

8/3/34

1145

Cfe0B

<0+05

<3a2

<lel

PasT

€1s82°2
374535

R/3/34%

1135

<3.5

{lel



Tahle 2-8.

TNVIROETT T AL

COLLITTION [ATF

COLL=0TE " TImf

STLV T x e 207U /VE-D)
PLESs“EDOINC /K =NAY)

MATSTORE (LT 4T)

0e-¢

- 13 =z gl Yoy
Site 21--Transformer Storage Lot 140 Sampling Data {(Continued, Paze 3

SCIENCE

/,

¢ FNGINFEP NG MULTIPLE FIELD GROUP REPORT REPORT
CAMP LFJRUNE
STATION 21
21514 218514 21518 21518 21s1C 2151C
TT4€31 23652 374632 3986313 274523 3198674
873784 3/3/54 R/IZ/ES /3784 ar/3/84 8/3/94%
1179 1720 1130 1739 1130 1730
19761 Ciab <n.5 <0.5 <045 <.5 NA
s9510 <1.8 1.9 <1.8 <l.8. <149 <1.9
7"32S 6ok 6ol Rel Teb ReH 11.7
o

of 6)

DATE: WED,

21524
374674

8/3/84

1145

CGe3
<l.8

Ral

BEC 05 1984

2182
3986535

RI3/24

1730

NA

<l.8

21528

3745385

B/%/34

1145

<2,

(l.

5

8

7

PR5E

21s2C
374635

8/3/34

1145

Cle?

Tt
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Table 2-8.
INVI= AT OTAL SCIFNCE & FNGINECERIMG MULTIPLE FIELD GROUP
CAMP | FJFUNE
STATION 21
21¢c*A 21538 2193¢C 2154A
374637 174528 374539 374640
COLLLrT I " nate 8/73/84 a/3/04 £/3784 8/3/84
T TITINY TINE 12490 1209 1200 1215
Aldvin, SLTONRIKG= 20313 <3.08 <%.08 <0.08 <107
AR [§
BAC Lo TINN(VC /K E=NRY) bR RIN £ <ie 05 <Ue N5 <Q.05 <de05
0
ALy by TELEUC IR C=DPY) 34057 <0.04 <fled4 <0.04 <0e04
"
BHC (] TV DML ) §SED 39343 {ryN4 <Da04% <%.04 <0e04
NI SR Y n
BYCy ta 37000 /KC=[RY) 14262 <ell <N.110 <N, 10 <0.09
n
CHLA? TN S SEG (UG /KG= 29251 <1.9 <1,.8 <1.8 <l.n
VA 0
DXL g T F gt N (HE/KG= 3Q311 444 Jah 7.0 <05
AR Q
VI G OF 740 (NE/KG- 33321 53 42 40 160
G0 0
NOT b Iy rEP UK G- 17701 20 14 30 780
RURA! n
OlFLSR [N ENING/KG- 193R3 Clhe2 042 D2 <0a2
Yy 1]
CUNDNL SL L, Ay SED NG/ 24264 <0.05 <GeN5 <0.05 <Ne05
woml T Yy i}
TNDATIILEAT oF o EDCUGS 34789 CheF <0.5 <05 <05
£ =7 2y) n
INEATJLEAY CULF el 314254 Cle8 <0.8 <048 0,7
AR | o
EMLIR TN S K- o103 <feb <N,.4 <0e8 <D+8
Yy n
TNLRT R est e DU/ 14360 €N,5 [SUR.) <05 <NeH
{o=T"Y) 2
R T «CTNIUNLKG 20413 <ol QN7 <0.N6 <N 06
- n
HTEY I Coe 08 FROY$SER 2423 <Gel 0,1 <Ne1 <Je1
S SR 11 n
TAXLD Ty SIMENGAKG= 3940 <19 {18 <18 <18
RN 3
2ali=tyCLDINC YV E=DRY) 9731 T a3 C(3e3 <3,2 K3e2
a
Dabar =Te ™D KO- 1741 1,1 <1,1 <l.1 <1.1

RS 1

Site 21--Transformer Storage Lot 140 Sampling Data (Continued, Pagec

REPORT

21548
374541

g/3/¢e4

1215

<%.0G8

<G, 05

<7.04

<l.04

<lle10

<18

<Ne5

P42
<ue 05
<3.5
2. R

CCob

<l.1

3 of 5)

REPJRT DATE:

2154°C
374642

8/3/94
1215
<n,07
<0405
<008
<0404
<0410

€1.8%
23
7.9
74
<042
<0.C5

0.5

WEDy,

DEC 65 1¢84

L)

(A}



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

TNVIRD iYL SCIENCE & FNGINEERING

COLLEATI ™ npTE
COLLTATI AN yipre
STLVTY 4000 Cr /KG=D)
SINT 431 (UK =DRY)

MDISTURE 08T VT)

Source: ESE, 1984.

215354
74637
8/72/%4
12090
o761 <05
0
33519 <l.9
n
703220 849
0

21sZR
IT4¢€ 38

B/3/84

12¢60

<05

<l.8

7.9

MULTIPLE FIELD GROUP

CAMP LEJFUNE
STATY N 21

2183¢C
374639

a/3/84

1209

<045

<l.8

7.6

21S4A
27464¢C

R/3/84

1215

<0.5

RZIPOUPT

2154R
374541

8/3/%4

1215

<3.,5

<l.e

REPORT - DATE:

21%4C
374647

873794
1215
<05

<1l.19

WED,

DEC 05

1584

°a3:
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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 solls but were not
detected in the underlying ground water. These data suggest that
pesticides are not mobile and that migration potential from Site 21 is
low. If contaminants were to reach the shallow ground wéper, it is
possible for them to migrate with ground water flow influenced by the

pumping of numerous water supply wells in the area.

Recommendations Lo e

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.

— gl Lo#s  Liexis siplene 2L S7TE

EO8 ./ 5 Gheoee Fo T a7
TUho pdlf glso heffo ces for T 2T
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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 102 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/Le.

Migration Potential

All analytical parameters for Well 22GWJ were below detection limit,
except 0&G, and the O&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
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Table 2-9. Site 22--Industrial Area Tank Farm Sampling Data
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Table 2-9. Site 22--Industrial Area Tank Farm Sampling Data (Continued, Page 2 of 2)
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Table 2-10. Site 22-~Industrial Area Tank Farm Data Evaluation

NAVFAC.1/CLS22~-HTB2-9.1
01/14/85

Analytes Detected

Regulatory Limit¥

Value (ug/L)

Samples Exceeding Limit

0&G

Pb
1,2-Dichloropropane
12DCLEE
T-1,2-Dichloroethene
Benzene

Chloroform
Ethylbenzene

Toluene

CCL3F

Organoleptic
Drinking Water/Ambient
NCAt
NCA
NCA
1075 Human Health Risk
1075 Human Health Risk
10~ Human Health Risk
1073 Human Health Risk

1075 Human Health Risk

Water

Level

Level

Level

Level

Level

NL*
50
NL
NL
NL
6.6
1.9
1,400
14,300

1.9

None
22GW1,
NL

NL

NL

22GWl, 22GW3

None
22GW1
22GW1

- 22GW3

* NCA = No criteria available.

t 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 thé 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 monitoring program
be developed and implemented. The following 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 22GWl1
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 Laboratory. [Identified as
the Naval Research Laboratory Dump (Site 19) in the TAS 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. Llocate source of TCE and other chlorinated volatile organic
compounds detected in deep water supply wells Nos. 601, 602,
604, and 608j é’?qﬁ 637 ¢ 472
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.

Methodologx—-The observed distribution of contaminants near the main

industrial area of Hadnot Point suggests that several contaminant
o ;75%&2»1/ ‘4-4;/ga,;‘,45415 :5 et v .SErfa,aﬁzzf

7137/,/%« Mﬂﬁm@m"%‘t
o /429u/ 7€g> /%f?19<1¢’é5ﬂéz
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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, o0il 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 soill 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 amalyte per liter of air) and the concemntration 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 i%Ftalled to sample th7zground water, in sou:;s Aﬁan_/
areas. L‘/l'/ ﬂ"% {}//5 (/¢(/7 ,7

/,,,,; e zas/l .
A best-estimate plot of the proposed monitor well locations is shown iIn

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.
2241
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Well 22GW9 is a proposed shallow well to quantify ground water

it

contamination near an ﬁderground storage tank) which has been /
ve JE doser 77
preliminarily identififd by LANTDIV personnel. /77

L7 Mt el farm

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/ 60 and analyzed for the same analytes tested in the

-
verification program. 403,

plas addf CFY £ 242 oe

/55/441 20 /é4a24éﬂaf”)é;%;i;f%?;fﬁziﬁ?:;;ﬁf; 7/<f;e572é1ﬁrﬁ}z///k? ://

In ordér to develop data requi

4 or ¢, 4377’49/&
red 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.

SeeS  Te to//%"/’ff.
%(/’{C)‘)/W/

9}"",(‘7 lern el af
0Vlf/0//f) Vi .
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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 24SWl--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 addition to
Site 24.

o Two sediment sampling stations:
Station 248El--See surface water sampling station 245Wl.

Station 24S5E2--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-i2). Levels of As exceeded the 1070 risk
level at Well 24GW2. In addition, levels of Ni exceeded the ambient

s

water criterion at Well 24GW3. a //
e 7D e Clreces /

,/Z%Ze'gé7 P 4/;/51;?/f4>a(?
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Table 2-11. Site 24~-Industrial Area Fly Ash Dump Sampling Data
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table 2-11. Site 24--Tndustrial Area Fly Ash Dump Sampling Data (Continued, Page 2 of 3)
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Table 2-11. Site 24--Industrial Area Fly Ash Dump Sampling Data {(Continued, Page 3 of 3)

ENVIRTEMENTAL SCIENCF & FMGINEERING

PROJECT KUMBER  R4222400
FIZLD ARAUPT CLJUST

SAILMETERSS MAS SAMPLES: PARTY
24sSE1
PARAMITERS STORET # 374643
METHOD #
JATE R/3784
TIwme 1630
CADMI UM SEN (MG/KG- 1028 0e3
LRrRY) ¢
CHRO™IUNMSED (MG/KG- 1029 1.6
neyy) 1]
LEADSSED (“C/KE=DRY) 1062 4
0
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ney) 3
COPPFRySTN(MA/KC- 1043 1
ney) n
NICKIZILsSED (MG/KG- 1068 0e3
DPY) o]
SELEMTUM4SED (MG/KG= 1148 <0.8
DRY) n
ZINCSED (MT/KG-DRY) 1073 [
4
MOTSTURT(XWET WT) 708320 2540
[}

Source: TSE, 1984,

12705784 STATUS: FRFLIMINARY
PROJECT MAMT CAMP LEJZUNE
PROJECT MANAGIR: SOJEN/GEISZLER
FIELD GROUF LEADER: B2B GREGORY
SAMPLE NJMBERS
24SE?
374644
873784

1570
1.9

29.3

2852
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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
Cr 111 Ambient Water 170 mg/L None
Cr VI Drinking Water/Ambient Water 50 24GU3
Pb Drinking Water/Ambient Water 50 24GW3
As 10~5 Human Health Risk Level 22 ng/L 24GW3, 24GWL, 24GWS  2UEWD
Cu Organoleptic 1 mg/L None
Ni Ambient Water 13.4 24GW3
Se Drinking Water/Ambient Water 10 None
7n Organoleptic 5 mg/L None
T12DCE NCA* NLt NL
MC 107> Human Health Risk Level 1.9 24GW2
Benzene 1072 Human Health Risk Level 6.6 None
Chloroform 1075 Human Health Risk Level 1.9 None
TCE 107> Human Health Risk Level 27 None

*NCA = No criteria available.

TNL = No numerical limit.

Source: ESE,

1984 .
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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 24GWl1
exceeded the 1076 risk level, and methylene chloride in Well 24GW2
exceeded the 107/ risk level. Levels of benzene above the 100

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 ground water 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 1072 risk level, it

exceeded the 1076 risk level; no satisfactory criterion exists for

T12DCE.

At Station 24SW2, downstream of Station 24SW1, 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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NAVFAC.1/CLSITE24.3
01/13/85

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 grognd water flow rate /
and direction are located close to Site 24, £O& /S Jes” Q/ cme o

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
résampled during the second sampling period. All analyses conducted

during the initial sampling and analysis effort should be repeated for

the second sampling. 7"4’//@ Aﬂaw”j/a/}vr\?/ u/ﬂ//5 S '/"’”/( AscE€
- 4444/ Z. -SCQV@QQ o 7€VV'45. ~> CZD&?&%@//S Q/ﬁ'r/ta
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NAVFAC. 1/CL-SITE. ]
01/11/85

SITE 238--HADNOT POINT BURN DUMP

Site Investigation

o Three shallow ground water monitoring wells:
Wells 28GW1 and 28GW2--On downgradient side of site at thne
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 28SWl--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 288E2--See surface water sampling station 285W2.
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™3 risk level (see Table 2-14).
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Table 2-13. Site 28--Hadnot Point Burn Dump Sampling Data

ENVIRONMENTAL SCIENCE R EMGINEERING MULTIPLE FIELD GROUP

CAMP LEJEUME

STATION 28
28641 29642 286w3 28sW1
74726 374727 374728 374729
COLLECTION DATE 777784 7/1784 7/7/84 873784
COLLECTION TIME 1120 1120 1315 830
ALDRIN (UG/L) 39339 <NeN0Q8 <n.0008 <G.0108 <fe0008
¢
BHCsA (UG/L) 39337 <0,0010 <0,0010 <0,0010 Ne010
b
RHCyB (UG/L) xa338 €0.00C10 <0.,00010 <" 008010 SPLLLE]
0
BHCyD (UG/L) 39259 <0.0003 <0.C003 <G.0003 P. 004
¢ .
RHCoGILINDANF ) (UG/L) 39340 C0.00010 <0.C0010 <7.00010 <N.00010
9
CHLORDANE (UG/L) 39352 N1 <ha010 <0,010 <010
n
DDDyPPT(UR/L) 393110 0e12 Ce093 22 <0.003
n
DDEsPP*(LUR/L) 39320 0.015 2e028 0,007 <fsN008
0
DDTsPP*CG/L) 39320 <0.,005 <2.N05 N, 005 <4 D55
n
DIELDRIN (UG/L) 39380 Na003 <0.,0010 <0.0C10 <nenni1n
n
ENDDSULFANGA (UG/L) 34361 <0.0n08 <5.0008 <n,0008 <NeNANSG
0 .
EMDOSULFANSB (UG/L) 2435¢ <0.002 <G.002 <0, 002 <0a072
8
ENDOSULFAM SULFATE 34351 <D,005 <", 005 <n,005 <Ny HpS
(UG/7L) n
FNDRIN (Ur/L) 39200 <0002 <0.002 <0.002 <Ge002
n
ENDRIN ALDNEHYDE 34366 <0eN04 <N.004 <0.004 [ Qe e
(us /L) 0
HEPTECHLOR (UG/L) 29410 <0,0007 <N, 0007 <NelCO7 < e007
0
HEPTACHLOR FPOYIDE 3942¢ <0.5006 <N,0006 <7.0006 CreNNpg
(Ue/1) &
TOXAPHEME (UG/L) 3a4n¢0 €04160 <Gel00 <NL10C <liel170
0
OTLRGReIR(MG/L)

560 5 2 C.8 <1e9

REPORT

2RSW1
39r5°1

8/4/8a
az-

<0e,7""8
<0s0010
<Pe0NN10
P03
<0e0NN10
[ QLRI RL
<Ge(33
<n.0008
<1e 078
<hHa7710
<4008
<hy"2

<fe 15

REPNRT DATE:

28842
37472

8/3/84
1077
0.8
<napyr
e 2
<Cein 2
<aQR01f
< en1”
<NaNI3
<reonon
CTal &
<Denn1’

Chapnae

<1017
<eNNAE
<le179

<.\.q

TUE .

28SW2
3enrsl2

8/4/84

<

10

<™

g

[

n
.

al

ne

1an

NA

DEC 18 1784

PASE



Table 2-13. Site 28--Hadnot Point Burn Dump Sampling Data (Continued, Page 2 cf 6)

ENVIRONMENTAL SCIENCE & ENGINEERING MULTIPLF FIELD GROUP REFORT - RFPORT DATE: TUEs DEC 18 1784
CAMP LEJFUNE
STATION 28
286GH1 22G6W?2 28GW3 2ASW1 28SW1 288uW2 28S¥2
374726 374727 374728 374729 3ag3nl 37473 3eeni2
COLLECTIOM DATE 771784 7/7/84 7/1/84 B/3/84 B/4/84 8/3/8% 8/4/84
COLLECTION TIME 1100 1120 1315 83N 83" 1077 1mn-eo
ARSFNICSTOTAL(UG/L) 1 62 18 <160 21 <30 NA 3¢ <1l.7
PCBESs WATER(UG/L) 3951% <0.0110 <ls010 <0.010 <NeN1n <0e7210 (e 1Y <h, 10
CADMIUM,TOTALCUG/L) 1.27 <6ebl <640 <640 <4,1 NA <4.0 ' Pab
CHROMIUM,TNTAL(UG/L) 1 3§ ) <60 [4-791) 330 <30 NA <3.0 <%0
LEADSTOTALCUG/L) l=Si <4n.p <4040 33640 <33.0 NA " €33,0 48490
MERCURY «TOTALCUG/L) 71903 0e3 0.2 (Ne?2 <Ne2 NA Ne2 < a2
NICKELsTo (UG/L) l'ﬁ; <15 <15 39 <9.N NA <9.0 <12
ZINCsTOTALCUG/L) 1 92 <3 <3 . 143 32 NA 20 29
n
ACRNLFIN (UG/L) 34216 <11 <11 <13 <6 NA <6 NA
ACRYLNONITFILE (uG/L) 3421g <11 <11 <13 <6 NA <5 NA
BENZENE (UG/L) 34f32 0.4 <03 <leb <02 MA Cie2 ' NA
BROMODICHLOROMETHANE 3210: <0.80 <Pe70 <B,90 <ol rA <ot h NA
i .
BROMOFQSQ/%GG/L) 321@2 Cl.60 <1450 <1.80 < .87 NA <NROC NA
BROMOMETHANE (UG/L) 3441; <1 <« <2 <0e7 MA <07 NA
CARRON TETRACHLORIDNE 321”; Cle6 1.5 <l.8 <",90 NA <ol NA
(uG/L) n .
CHLORNBENZENE (UG/L) 34301 <0L,60 <NeHe <n(60 < o330 NA ClLe3l NA
CHLORNETHANE (UG/L) 3431; <2 <2 <2 <9 NA CCe9 NA
2-CHL "ETH*VINYLETHER 34572 <2 <2 <2 <0.8 NA C2e? NA
UG/ n
CHLNROFOR™ (UG/L) 321726 {re7¢C <Py TG CleRO [gary 2t} NA <hHe8 0 Na
CHLOROIMETHANE (UG/L) 34413 <1 <1 <1 <B.6 NA <Meb NA

fon)
in
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Table 2-13. Site 28--Hadnot Point Burn Dump Sampling Data (Continued, Page 3 of 6)

ENVIRONMENTAL SCIENCE & ENGINEERING

COLLECTIOM DATE
COLLECTION TIME

DIRROMOCHLORPOMETHANE
(ur /L)
DICHL*DIFLUO*METHANE
(UG/L)
191-DICHLOPOETHANE
(UG/L1L)
1+2=~0ICHLOROE THANE
ue/L)
191=-NPTICHLOROE THYLENE
(L6/1)
T-142-DICHLOROETHENE
(UG/sL)
1+2=<DICHLCPOPROPANF
(6/71)
CIS-143-DICH*PROPENE
tUG/L)
T=142-DICHL*PROFPENE
(UG/L)
FTHYLBENZENE (UG/L)

METHYLENE CHLORIDE
(UG/7L)
1910242=-TE*CHYFTHANE
()6 /1)
TETRACHLNFOETHENE
(U571)
1¢191~TRICHL*ETHANE
us/L)
l9l9y2-TRICHL"ETHANE
(UG/L)
TRICHLORCETHENE
(U671
TRICHL*FLUGROMETHANE
(HG/L)
TOLUENE (UG/L)

VINYL CHLORIDEC(UG/L)

34306
D
14668
]
3449¢
p
14531
0
34501
n
314546
0
14541
n
39704
1]
24699
n
34371
0
14423
0
14516
9
34475
0
34596
a
14=711
0
39180
0
14488
r
34 11
4
39175
0

MULTIPLE FIELD GROUP REPORTY

CAMP LEJEUNE

STATION 28

286v1 2n 52
374726 374727

777484 T/7/84

1100 1120
<1.30 <1430
<1 <1
<060 C0ve
<140 <1.0
<l.s 1.3
38 <13
<2.8 <n.7
<0.9 <0.8
<0.7 <0t
<1 <1
<1 <t
<0.9 <0.9
2.1 <1,9
<l.8 <1.3
<1.3 <1.2
(15 <1.4
<1 <1
<6 <n.6
22 3!

28GY3
374728

7/7/84
1315
<1.50

<2
€"e70
<1.2
<146
<1.5
<re9

<1

<1
<1
<1
243
<le6
<l.4

Cle7

*8SW1
374729

8/3/84%
830
<70
<Ge7
< e30
<Ne60
<379
<1,70
<lied
<%e5
<Ce3
<N
<06

<0.%

28SW1
39831

8/4/84
p3n
NA
NA
NA
NA
NA
NA
MA
NA
NA
NA
NA
NA
NA
NA
NA
NA
AA
NA

NA

REPORT DATED TUES

288w2
37473

873784

1000
- <0e73

<Na7
(o310
Ga60
<072
<NeT0

<lal

<565

<D.¢
<Deb
<ot
<l.
<77

<3a70

<Na7

Kl

28sSwW2
398672

B/4/84
1mpen
M A
NA
NA
NA
NA
NA
NA
NA
NA
NA
MA
NA
NA
NA
NA
N A
NA
NA

NA

DE "

18 1984

PAGE
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Table 2-13. Site 28-~Hadnot Point Burn

PROJFCT MUMBER

84222400

T1ELL GROURD CLJSI
DARAMFTERSS LS4 SAMP
PARAMFTIRS STORET #
METHOD #
JATE
TIME
ALDPINs SEDCUC/KG= 39333
nRY) 4}
AHC g A ¢ SERCHIC JKG=DRY) 39076
0
JHC s e SENEUG/KG=DRY) 34257
¢
IHC L (LINNAME ) SED 39343
UNZKE=DRY 0
AHC Do SEDCUC/KG=DRY) 34262
0
THLOIDANE ¢ SEDCUG/KG- 39351
DrRY) 0
DDD PP 4 “EP(UC/KG- 39311
nEy) 0
IDF g PP Y4 SED (UG/KE- 39321
ney) G
DOT 4 2F Y 4D (UIG/KG= 3Jazny
reyY) 0
DJICLORINSENCUG/KG- 392ZR3
neyy 0
INDOSHLF AN, Ay SEDCUG/ T4264
KNn=-PRY) \
THDOS'ILF LN o o SEDIUG/ 34359
Ke=0DRY) o
IMOOIULFEN SULF«SEDs 74354
/K G=0RY a
INDRING SN /KG- 39353
neY) 0
TNDRIN ALNG«SED(UG/Z 34269
KC=-NRY) 0
HEPTACHLTR 4 SED(UG/ZKG 39413
-NEY) 0
HEPTECHLNY CPOYSED 39423
e /e =-NRY ]
TOXAPHENE ¢ SIDOG/KG= 29473
ney) n
DSCRSWSINIUG/KG=-DRY)Y 29519
n
NILY P I e SFNING/KE= 561
HRY) a

ENVIRINYP L, TAL SCIFNCE 8 ENGINEERING

LES: PARY

288E1
374645

8/3/784
axg
<0.0°
<Cel7
<008
<005
<0.1
<243
84
1.2
<15
<Ge3
<0.07
<0e7
<0.9
<UeH
<Ne7
<0.08

LUrS

<23

474

28SE?
374646

873784
icac
ar,2
<G.1

<0.10
<010
0.2

Chel

<0.1
<12
1.7
1.0
<l.2
<91
Cfle2

<41
4,1

1440

12715784

Dump Sampling Data (Continued, Page 4 of &)

STATUS: PRELIMINARY
PROJECT NAME CAMP LEJEUNE
PROJECT MANAGIFRT 30JEN/GEISZLEP
FIELD 5ROUP LEACER: BIB GREGORY

SAMPLE NJMBERS

2051

13
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Table 2-13.

ENVIRONMENTAL

PROJICT NUMBER

44222400

TIELD GRAUPT CLJUS1

SARKMETERSS LS41

PARAATTERS ST
M

JATE

TIMT

CADUTUMSSED (MG/KG-
NRY)

THROVMTIUMSED (MG/KG-
DRY)

LEADsSED (MG/KG=DRY)

ARSFNICYyED (MG/KG~
NRYD

NICKEL9SED (MG/KG~
DRrRY)

ZINCHSEDR (M5/KG-DRY)

MERCURY 4 SFNIYG/IKG=
NRY)
MOTSTURF(YWET WT)

SCIFNCE & ENRIMNFERING

SAMPLES: PART

ORET #
THOD #

1028
1
1029
9
1052
0
1003
0
1068
¢
10°3
0
71921
0
70320
]

2parl
374645

R/Z/R4

83¢

16

<0a2%

2540

288F7
374646

P/3/84

1090

<Co1

<Qeb3

S846

12705784

Site 28--iladnot Point Burn Dump Sampling Data (Continued, Page 5 of )

STATUS: PRELIMINARY

PROJECT NAME  CAMP LEJEUNE
PROJECT MANAGTR: 304EN/SETSZLER

FIELD GROUP LEADERZ

SAMPLE NJMBERS

BJBE GREGODRY

2451

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

ENVIRDINMEMTAL SCIENCE & ENGINEERTING

BROJICT NUMBER
cITLl GFOUPS CLJ
ERAVETERSS ALL

DARPAMETERS ST
MF

JATE

TIv®

ALDRIM4TISS(UR/KG=
WET)
DICLORIN 9TISSH(UG/KG-
HET)
THMORINSTISSCUBR/KEG -
) WET)
HEPTACHE TR 9T ISSCUG/
KE=VETY
HEPTACHL’R EFPOYsTISS
Ur/XG-YET
PLRSTRTALSTISSING/
KE=4ET)
IHC e Ay TTSS (NG/KG=
WET Y
AHCe Lo TTCS (HG/KG=
LJET)
AHC D4 TITS (UG/KG=
WFT)
BHCeGILINDEMEITISS
VWe/vG=-wWET
CTHLYRDAMT 3 TTSSEUG/KG
~LrYy
IDDWPFTLTISE (UG/KG~
L/I'T)
INT PP *eTISS (UAR/KE~
t‘rT)
IDT 42P ' 4 TISHUIG/KG=
HET)
FNUOSULF AMe g TTISS
UC/KG=WFT
TNDTSULF A 4Ry TISS
UA/KG=WET
INDOSULF &N SULFATE
TS=UG/KG=4
TNDRIM PLDEHYGESTISS
UR/KG=-WET
[OXAPHOME g TTCS(UG/KG
~urT)

R4222400

71

SAMPLES: ALL

NRET #
THOD #

193Z%4
]
393p7
0
39397
0
194614
0
318424
0
39529
]
81819
0
f1829
¢
81821
]
39784
0
39349
0
R1Re9Q
0
£1861
n
39217
]
ag159
0
99347
i}
98169
0
99118
n
39447
n

Source: ESF, 1984,

28711
3748606

7711784
I3
<1
<0,3
<03
<1

<0.2

0,10
<02
<0a1l0
<007
<2
<Ba4
<2

<0e%

(Net

<2

<29

<14

28712
374871

7717784
930
<1
<03
<0.3
<1

<0a2

<0.3
<0.10
<0.n7

<2
<044

)
<049
<n.?
<N, 4

¢?

[ O

12/05/84

STATUS: PRELIMINARY

PROJECT NAMZI CAMP LEJEUNE
PROJECT MANAGER: BOWEN/SEISZLER

FIELD 5R0UP LEZADER?

SAMOLE NJIMBERS

823 GREGORY
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NAVFAC.1/HTB2-14.1

01/14/85
Table 2-14. Site 28-——ladnot Point Burn Dump Data Evaluation
Samples
Analytes Regulatory Exceeding
Detected Limits Value (ug/L) Limits
BHC,A 10~ Human Health Risk Level 92 ng/L None
BHC, B 1075 Human Health Risk Level 163 ng/L None
BHC, D NCAX NLT v NL
DbD, 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 V1 Drinking Water/Ambient Water 50 28GW3
Pb Drinking Water/Ambient Water 50 28GW3
As 1075 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 1072 Human Health Risk Level 20 28GW1

TCE 10—5 Human Health Risk Level 27 None

—- —n— e — - - .~

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

Source: ESE, 1984.



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: e

S -

Water chemistry data for the two surface water stations was' Sere
significantly different from the ground water chemistry data, ind&cating -
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. 1In addition, TCE was detected in

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

The detected levels of the BHC isomers are below the 1079 risk levels.

The levels of TCE were very low and exceeded only the 1077 risk level.

Sediment:

The sediment stations at Site 28 were found to contain detectable levels
of ¢d, Cr, Pb, As, Ni, Zn, O&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
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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 resamﬁled during the second sampling effort. The
list of analytes should be identical to that used for the initial ,
sampling effort. v é// ﬂguje 4777/0/[7 "uﬂf u/f//‘; 5&v * 5d
T Jear fav oell /,7/«;” Y Sev/s0.07
//Z/((W/ Qa/’/' (5(6 47%41‘;164/ _5/&//&%)

’
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NAVFAC. 1/CL-SITE.4
01/13/85

SITE 30~-SNEADS FERRY ROAD FUEL TANK SLUDGE AREA

Site Investigation

0o One shallow ground water monitoring well (Well 30GWl1).

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 30GW1. This was attributed to the reported dumping of
fuel tank sludge in this area. However, the 0&G and volatile components

of this sludge weré not detected and therefore appear to have
dissipated. .

| %
v z A /4/4 P
Migration Potential /{/M ¢ S (/( v e 7/7

Site 30 lies on the edge of a small strean 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. 1In 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.

Fostell oot cetf /0¢n</444ef47£
s d j“/’”“/'”/& Q“Z’:"fvyé Core e Fo/fu /‘/‘/ ﬁ/

Ses ; :iz&(?ka:u?/'
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Table 2-15. Site 30-~Sneads Ferry Road Fuel Tank Sludge Area
Sampling Data

INVIRONMENTAL SCIENCE & EMGINEFRING 12705/R4 . STATUS: PRELIMINARY
PROJECT KUMBER R4222400 PROJECT NAMI CAMP LEJEUNE
FIFLN AROUPS CLJUVWI PROJECT MAMAGTZR: BOWEN/GEISZLER
PLRPANETERS? LJS SAMPLESS PART FIELD GROUP -LEADER: BOB GREGORY

SAMPLE NJMBERS
Z06W1
DARAAFTEFS STARET # 374731
METHOD #
JATT T/6/84
TIwe 45
ACROLEIY C¢UG/L) 34218 <11 .
0
ACRYLONTTRILE (UG/ZL)Y 34215 <11
0
FENZTNT CUG/L) 34030 <03
0
RRIMIDICHLNP OMETHANFE 32101 <De70
=71 0
3ROMIFIARY (UG/L) 32104 €1450
.J »
IRAEDMTTHANE (UC/L) 34413 <1
Ry
CARSIN TETRACHLORIDE 32102 <1.5
(G4 g
CHLORDACKNZTNT (UG/L) 34301 <0.51
il
CHLOINET=ANT (UC/L) 34311 <2
9
JCHL*STHYVINYLETHER 74576 <?
(A1 A o
THLOAAF TN (nR/L) 32116 <1l.2
v
CHL"T2YETHANE (UR/LY 34418 <1
I OCHL AR ONTTHANE 24206 <le30)
[RERAVAED o
STICHLANITLUS M THANMNE 74668 <1
[AHaVAN) bt
141=312L7T0OF THANE 4406 COebhT™
(SRS 2
P 9?2=TT2ZHLOR YW THANE 54521 <le)
citT /L) -~
Jet=T1000 0 7 THYLENE 45101 <le?
[QANPATD] I
Tl "= T TNl THENE S6R4¢ 1,2
(/1) 7
JLT-T T T TR AR ANE T4541 <ile7
l'!’,fLy o
STA -l T=t JLHATRATINE TaT0g (A

(1L

PAGE
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Table 2-15. Site 30--Sneads Ferry Road Fuel Tank Sludge Area
Sampling Data (Continued, Page 2 of 2)

INVIRGHMMONTAL SCIEMCE & EMGINEFRING 12/70/84 STATUS: PRELIMINARY
PROMCCT NUMRFR  8422240C PROJFCT NAMZI  CAMP LEJEUNE
SITLL GRPOUPT CLJUW! PROJECT MANARITR: BOWEN/GEISZLER
PARAMFTERSD LJS SAMPLES: PART FIELD GROUP LEADER: BI)B GREGORY

SAMPLE NIMBERS
30641
DAIAMETERS STORFT # 374731
METHND #
DATF T/6/84
TIvwe 945
T-1+3=-DICHL*PROFENE 34699 <0eb
(ur/L) 0 °
ETHYLRONZENF €UG/L) 34371 <1
0
METHYLFML CHLORIDE 34423 <1
(MG/7L) 0
19142¢2-TECHPETHANE 3451¢ <0e9
(ur /L) 0
TETRACHL ORCETHENE 34475 2"
(urn/e) 0
Lelsl-TRICHL*STHANE 34506 <la3
(tUr’71) 0
191¢42=-TRTCHL *ETHANE 34511 <la2
(uG2L) 0
TRICHLOARCE THENE 39180 Cle4
(ns/L) 0
TRICHL*FLUDROME THAMNE 34488 <1
ll,l’?/l_) 0
TOLUTHE UG/ 34010 (46
9
VINYL THLORIDFCUG/L) 39175 <1
0
LEADSTOTALCUN/L) 1051 5860
0
JILISRTIPUIMEZL) %60 <07
0

Source: ESE, 1984,
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NAVFAC.1/HTB2-16.1

01/14/85
Table 2-16. Site 30--Sneads Ferry Road Fuel Tank Sludge Area
. A——— T WD - - \-' ong— - - - . ————— -
Samples
Analytes Regulatory ‘ Exceeding
Detected Limits Value (ug/L) Limits
s Yy - AN W W sy - 1 - e — - —— e, ——— -
Pb Drinking Water/Ambient Water 50 30GW1

Source: ESE, 1984.



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 3551, 3582, and 35S83).

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, and 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.

Sec ¢ echi ) 2-65
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Table 2-17. Site 35--Camp Geiger Area Fuel TFarm Sampling Data

TNVIRONMEMTAL SCIEMCE & ENGINFERING

PROJLCT MUMPFR 84222400
FLOLl CRCUFPZ CLJUWI

SARLMETEPST LJS SAMPLES: PART
3IS5CW1
DARRYFTERS STORFT # 374732
METHOND #
JATE R/7/784
TIv: 1145
ACRCLFIN (Un/L) 34219 <7
0
ACRYLORKTITRILF CUG/ZLY 34215 <7
4
IFNZTINE (UG/IL) 34030 <0.2
1]
IRIMADTCHLONPOMETHANE 32161 <050
twr/sey 0
IROMNFOP ™ LUC /L) 312174 <0,.,90
n
IRJUANETHAME (UG/L) 34413 <08
0
CAREDN TFTRACHLOPIDE 32102 (1,0
(Ur /L) 4
CHLORDARTMZENME (UG/L)Y 34371 <030
0
CHLNROTTHAME (UG/ZL)Y 34311 <1
0
2«CHLYFTHYVINYLETHER 34576 Cfe9
(U~ /L) 0
THLOROSCHM LIG/L) 3216 KN4 G
a
CHLOROVMFTHANF (HG/L) 34418 <0.7
b]
DIRKINOCHLNROMEFTHANE 3430¢ <h.80
(e /L) n
DJICHLYNTTLUNYMFTHANE 34668 <Ne9
(IS n
141=-0ICHLOFOT THAME 14496 (S 2
CIr /L) 0
192-NICHLNBNFTHANE 34531 (S UMY B
(VI AD) b}
191-DICHLORNETHYLENE 34571 <n,.en
(e /) f
T-142=-DTCHLTPOETHENE 34546 <470
(nr/L) 0
142=-NTCHL"ROFROPANE 34541 <05
(QUVAR ] n
STC=-1 47~ TCHPPKOFENE 34774 <Nk

cur /L) 0

356W2
374723

R/6/84

11u0
<7

<7
<0e2
<g.3N0
<0.96
<0.R
<1.0
<0.3N
<1
<n,9
<056
<7
<0.90
<Ne9
<Q.40
<N.27
<00
<go70
0.5

(e

12/u5784

356W3
374734

R/7784

1230
<7

<7
€042
<0450
<090
<e,R
<1.0
<C.30
<1

<0,9

CCeRN

<0.°
<Be40
<{NeRO
CDeRC
<ra70

(ul

a

(Sary

STATYUS: PRELIMINARY
PROJECT NAME CAMP LEJEUNE
PROJECT MANAGIR: 3SOWEN/CEISZLER
FIELD GROUP LEADER: BIB GREGORY

SAMOLE NIMBERS

D]

i

24
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Table 2-17. Site 35--Camp Geiger Area Fuel Farm Sampling Data (Continued, P

ENVIRUNMEWTAL SCIEMCE & ENGINEFRIMG

2R10JIFCT NUMBFR 84222400
CITLO CROUPS CLUWL

SARAMETERSY LJS SAMPLES: PART
I56H1
SARRMETERS STORET # 374732
METHND #
IATE R/T/784
TIve 1145
T-143-0TCHLL*FROPENE 34699 CBed
(e /Ly 0
ETHYLRENTENE (UG/L) 34371 <0e6
0
METHYLFENE CHLORIDE 34423 4
(QLYAD] ¢
1914292~-TF*CHPFTHANE 34516 <MeH
tyr /Ly 0
TETRACHLORPNE THENE 34475 <1.0
(e /L) o
1elsl1-TPTCHL*FTHANE 34506 <079
(=71 4]
1e142=THTCHL*FTHANE 34511 <Ne70
(n/Ly n
TRTC-L 3 SFTHINE 39180 <0.89
ez 0
TRTICHL*FLUNRGMETHANE T44R8 <0.9
e L) 0
TOLUTMNFY (UG/ZL) 34010 <Ne3
n
VINYL CHLORIDE(UG/ZL)Y 39175 <Jeb
4
LEADTATLL VG /L)Y 12351 1063
0
JILEGR I MO /L) 567 <le0

7

15642
374733

B/6/84
1130
<04
CDeb
<07
<heH
<1.0

<0eRO
<0.7C
<0,90
<0.9
Che3
<0e6
1102

s

12/05/84

386U3
374734

8/7/84
1230
<0.4
{Baf
<0.7
<0.5
€140

<0«80
{Ne70
<(N.90
<09
(fal
C0ab
3659

(1.0

age 2 of 3)

STATUS: FRELIMINARY
PROJFCYT NAME CAMP LEJEUNE
PROJECT MANAGZRI BOWEN/GEISZLER
FIELD GROUF LFADER: BJB GREGORY

SAMPLE MJIMRERS

oa5T

ny
[3)]



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

INVIRLNMTNTAL SCIFMCE & ENGIMNEFRING

SROJTCT MUMABER  R42226400

cITLY "RIYFT CLJS

npea F TEAST PRO SAMPLES?® PART
35¢1
PARAMCTEDS STORET # 374647
METHOD #
AT B/6/84
TIv® 1130
_EADWCTIN (M /KG-DRY) 1082 )
0
JIL?NP ¢ 17 ¢ SFN(ME/KNA= 561 €7
nev) 0
AOTSTURF(ZUET WT) 70320 33.6
0

Source: ESE, 1984,

3582
374648

8/6/784

1045

[

22740

2641

12705/84

1553
374649

8/6/84
1200
3
40

268

STATUS: PRELIMINARY
PROJECT NAMT  CAMP LEJEUNE
PROJECT MANAGER: BOJEN/GEISZLER
FIELD GROUF LEADER: BJIB GREGORY

SAMOLET NJMBERS

Pa5T
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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.

Source:; ESE, 1984,

]

b B b e e i
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[ 5 NAVFAC.1/CL-SITE.6
f,«;sp , 0L/14/85

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

Site Invest{gation

o Four shallow ground water monitoring wells:
Well 36GW1—Placed on the southern side of the disposal area.
Wells 36GW2 and 36GW3——Elacéd on the east and northeast sides,
respectively, of the disposal area, between the disposal
area and Brinson Creek.
Well 36GW4;—Background well placed approximately 360 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 thg; solvents may be buried in the western side of the

disposal area.
The pﬁ;s nce of contamination at Well 36GW4 (designed as a background
wellfwindicat%’(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 36GWl, 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



fable 2-19. Site 36--Camp Geiger Area Dump Sampling Data

ENVIRONMENTAL SCIENCE & ENGINEERING MULTIPLE FIELD GROUP REPORT REPORT DATE: WEDs DEC 05 195B4
CAMP LEJEUNE \
STATION 36

366GW1 366Ul 366W2 366uW2 366W3 36GW3 4 36GW4 35GW4

374735 398523 374736 398504 374737 398505 374738 338536
COLLECTION DATE 7/31/784 7731784 7731784 7/31/84 7/73178% 7/31/78% 7/31784 1/31/8%
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 <56
BENZENE (UG/L) 34333 <0e2 <0e2 <0.2 <0.2 <0e2 <0e2 <0e2 <0.2
BROMODICHLOROMETHANE 32102 <0.40' <0,40 <0.40 <040 <0.40 €G.50 <0.50 C0e40
BROMOFégg/%GGIL) 32102 <0.90 <0.90 <0.90 <0.90 <0.90 C1.00 <1.00 <0.89
BROMOMETHANE (UG/L) 3441g <07 <07 <07 <0.7 <0a7 <0.8 <0.9 €0e7
CARBON TETRACHLORIDE 32103 <0,90 <0.90 <0.90 <0.90 <0.90 <1.8 <le1 <0.90
CHLOROégE;E;E (uG7L) 3#302 <06.30 <0.30 <030 <0.30 €0.30 <De30 <0e40 <0430
CHLOROETHANE (UG/L) 34312 <1 <1 <1 <1 <1 <1 <1 <09
2~CHL*ETH'VINYLETHER 34572 <0.8 <0.8 <0.8 <0.8 <08 <0.8 <09 <08
CHLORégg;:)(UGIL) 32102 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <050 COe40
CHLOROMETHANE ¢UG/L) 34413 0.6 €06 <0.6 <0.6 <De6 <0e7 <0a7 0.5
DIBROMOCHLOROMETHANE 34302 <070 <0.70 <9.70 <0.70 <070 <0.70 <0480 <0e70
DICHL';??CEG'HETHANE 34663 <0e7 <0.8 <08 <08 <0.8 <0.8 <0.8 <0a7
1'1-D;gg(h;0ETHANE 34492 <0.30 <0.40 <0.40 <0e40 <0.40 <0s40 <0.40 {030
112-0;25(;;05THANE 34532 <0.60 <0.70 <0.60 <0e70 <Ne70 <0470 <0.70 C0e50
191-D;ggC;;05THYLENE 34502 <0.70 <0.,70 <0.70 <0.70 <0470 <0.80 <000 (0,70
T-1|2-é¥g;téROETHENE 34542 <0.70 <0.70 <0.70 <0.70 <070 €0.70 2.0‘ 1.2
1o2-01éﬁié;;PROPANE 34542 <D.4 <04 <04 <04 €04 <0.4 <;:é/ <0.4
CIS°1:gEé%éH'PROPENE 34702 <0.5 <045 <35 €0.5 <0a5 <045 <05 <05

(uG/L) 0

EA )

(%)



tahle 2-19. Site 36--Camp Ceiger Area Dump Sampliing Data (Continued, Page 2 of 2)

ENVIRONMENTAL SCIENCE & ENGINEERING MULTIPLE FIELD GROUP

CAMP LEJEUNE

STATION 36
v
36641 36601 366u2 66W2
374735 398503 374736 398504
COLLECTION DATE 7/31/84  7/31/84  T/31/84  1/31/84
COLLECTION TIME 1445 1445 1400 1400
T-1+3-DICHL*PROPENE 34699 <043 <04 <0.4 <0.4
(UG/L) [
ETHYLBENZENE (UG/L) 34371 <0.6 <0.6 <0.6 <06
0
WETHYLENE CHLORIDE 34423 <0.6 <047 <046 <0.7
(UG/L) 0
19192+2-TESCHOETHANE 34516 <05 <045 <0.5 <05
(UG/7L) 0
TETRACHLOROE THENE 34475 <1.1 <11 <11 <1.1
(UG/7L) 0
191,1-TRICHLYETHANE 34506 <0.80 <080 <0.80 <0480
(UG /L) 1]
1s192-TRICHLPETHANE 34511 <0.70 <0470 <0470 <0470
(Us/L) 0
TRICHLOROETHENE 39180 <0.80 <0480 <0480 <0.80
(WG/L) 0
TRICHL'FLUOROMETHANE 34488 0.7 <0.8 <0.8 <0.8
(UG/L) 0
TOLUENE (UG/L) 34010 <0.3 <0.3 <0.3 <0.3
0
VINYL CHLORIDE(UG/L) 39175 <0.5 <06 <06 <0eb
0
CADMIUMy TOTAL CUG/L) 1027 12.0 8.0 1440 1940
0
CHROMTUM, TOTAL (UG/L) 1034 480 510 420 680
0
LEAD+TOTAL (UG/L) 1051 32440 26540 249.0 34640
0
OILRGR IR (MG/L) 560 <0.9 <1.0 <0.9 <0.9
0
PHENOLS (UG/L): 32730 3 2 2 6
0

Source: ESE, 1984.

REPORT

N
366W3
374737

7731784

1330
<0.4%
<06
0.6
<05
<l.1
<0.80
<070
<0.80
<0.8
€03
<06
70
280
104.0

<10

REPORT

36Gd3
398505

7/31/784

1330

<0.7
0«5
Clel
<0.80
<0.70
<080
<0.8
€03
0.6
NA

NA

NA

€la0

DATE: WEDes DEC 05 1994

v
36644
374738

7/31/84
2230
<0.4
<0e7

<07

Cle3
<0.90
<0e80
<Ne90

0.8

<04

<0eb

510
217.0

<he9

356W4
338506

7/31/84
1030
<0.3

C0e6

Cle0
€Ce70
<070
<N.80

<07

0.3

<045

NA

NA
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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
CrIil 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* NL1 NL
TCLEE NCA NL NL

*NCA = No criteria available.

tNL = No numerical limit.

Source:

ESE, 1984.
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NAVFAC.1/CL-SITE,.7
01/09/85

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.

# A < g <:¢JZQ54a274: ?’ 2 ;;q;/ﬁiéj S 7 ,£§L79%t5c717
Corprre zerel 2152395@9 . Llor o1 el CorprE
Sowe 74 o Fh 5.7
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NAVFAC.1/CL-SITE.8
01/13/85

SITE 41--CAMP GEIGER DUMP

Site Investigation

o Four shallow ground water monitoring wells:
Well 41GW1--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 1072 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 data.

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 Geizer Dump Sampling Data

SNVIRGHMTUTAL <CIFNCE & ENGINFERING

9/-¢

PROJFLT NIMRER  R4222400
FiTLO O rROUFD CLJW1

CABACETEFST LJY SAMPLES: PART
41011
SARNAF[E S STONRET # 374739
METHOD # .
IATE 7/16/84
TIv: 1410
ECRILETY (YO /L) 14210 <o
‘ §
ACRYLOMITOILT (UR/L)Y 24215 <a
n
FENZINT UG/ 34030 <Ba3
]
3ROMANTCHLOPOMETHANE 32101 <file60
(U210 4}
BLOMGTGEY (UL /L) 32104 €le20
2
IRDAVNTTHANE ()G/L) 34413 <1
Q
TAIBIM TITRACKLGPIDE 32172 <1e1
ULV} 9
CHLORORTM7ENE (UGZLY 34301 €Get4 0
]
THLORDNSTEAND (UG/L)Y 34311 (&1
9
ZeCHL ST *WINYLFTHFR 34576 <1
L/ 0
CTHLORNFES TN ANG/L) 32106 CNeR0
n
THLIRISMTTHANL (DG/L) 34418 <09
it
IILKANSCHL AR GRFTHANE 34376 <l.00
(e s a3
JICHL* Y TILUD " METHANE 34K68 <1
(/) 0
141=21CHLARAT THANF 24496 <0.5%
(e /L) 0
192-0TCHLOFOETHANE 24531 R RN
(e /gy 0
Lel=DTCHL AP "FTHYLENE 34571 <140
) n
T=1y " ="T(HL FOQFTHENE 24546 <1.0
s o
142-71CS1ORPFROPANE 34541 NS
(U0 s}
CTS-14%-"1CHYTROFENME 24704 <7

/) 4]

41642
37474¢

T/16/84
1640

<9

<i.1
<B4t
<1

<1
<0.c0
<1

<l.00

<Be¥Y

12765784

416W3
274741

7716784
1635
<19
<1n
<03
<le60
<1430
<1
<l1.2
<40
<2
<1
({abl
<1
<le10
<1
<350
{Na9C
<lel

<1.1

PROJECT NAMEZ

STATUS

PRELIMI

PROJECT MANAGER:
FIFLD GRJOUP LEADER: BJB GREGORY

416UW4
374742

7716784

1725

<9

<9

<03

<%.619

<1430

<1

<1.2

<0.40

<2

<1

<0.60

<1

<1400

<1

<0450

<9490

<l.1

SAMPLE

MNIMAERS

NARY

CAMP LEJEUNE

30WEN/GEISZLER

(%]



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

ENVIRTNMLINTAL SCIENCE R ENGINFERING 12/05/84 STATUS: PRFLIMINARY
TRIJLOT VUMBFR  R4222400 PROJECT NAME CAMP LEJEUNE
TEFLT GROBPD CLJYD OROJECT MANAGER: ROWEN/SEISZLER
GAILETERSY LJY SAMPLES? FPART FIELD 5ROUP LIADER® 82B GREGORY

SAMPLE NJMBERS
: 416W1 41642 416y3 416v4
PARATTE S STORET # 174730 174740 374741 374742
MFTHOD #
Yars 7/16/84  T/716/84  T/16/B4  T1/16/R4
T1v” 1410 1669 1635 1725
T-147-0T1CHL*FROFENE 34679 <Ce5 <0.5 <845 <8.5
cue/y) 0
ITAYLDTAIENT (UAZL) 34371 <0.8 <n.9 <N.9 <n.9
0
METHYLTME CHLORTRE 34423 <1 <1 <1 <1
ez 0
1914247 -TL*CHYETHANE 34516 <0.7 <07 <0.8 <08
(L) g
ro  TETRACALOPGE THENE 14475 <l.4 Clet <1.5 <1.5
| (U~ /1) fi
I 1419 1-TRICHL*ETHANF 24506 <0l90 <n,en <le1 <1.1
e /L) 0
14147 -TRICHL*FTHANE 34511 <lel 1.0 <lel 1.1
(e 0 '
TETCHLA 67 TIFNE 9180 €1l.1 1.1 <1e2 <.l
(/L) 0
TRICHL*S LIS ONFTHANFE 34408 <1 <1 <1 <1
e/ ¢
TOLIINT (n/L) 34010 <05 <0.5 <0.5 <045
0
VINYL CULTPIDEQUIG/LY 39175 <0a7 1 <0e9 <neo
4 v
TELMIUMLTOTALUG/L) 1627 <640 <ha0 7.1 <60
0
SHEAVI YL TOTLLUG/L) 1034 76 530 230 32
¢
LEADSTATaL (10 L) 1951 Tk 196.7 11944 4046
9
TILAGR e 17 €20/ 560 > ) 2 4p
: 2
SHENALE (nn/L) 327390 <1 4 1 2
¢
ALDEIR R/ 303I0 C0LNNOR CNLGRI8  CNGNOBE  <7.0078
9
IHCeit (UL 9337 <0L0010  <0.RCL0  <N.0010 <0enQ1D
9
IHC AL (/1) 39328 C0ONG01T <0.07P1E C0.UGG10  <N.00A1D

TnCen /1) iagsa QU el <J.000% <Na"0603
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Table 2-21. Site 41--Camp Geiger Dump Sampling Data (Continued, Page 3 of 4)

ENVIRINMF i TAL SCIFNCE & ENGINFERIMG

CECJI0T P UMBFER 4222400
TIELL AROUFT CLJW!

PEIANTTERST LU SAMPLES: PAPRT

416¥1 41CW2

PARLMETECS STCRET # 274739 374744

METHOD #
JATE 7716784 7716784

TTur 1410 1600

SHOyGLTENAMT) (UGZL)Y 39340 <0400010 <0.00010
g

THLOQCANE (UL 391tg <Ne010 <0.9010
[y

JODe2FY LG /LY 39310 <P.003 <0.003
0

JUEN2Rr(In/) 39320 <f.0008 <t,0028
0

NUTe02 YL /L) 39300 <(e005 04005
0

DITLORTY /) 39360 <0.0010 <C.0010
n

INDYRULT S Meh (IG/L)Y 34361 <G.5008 <0.0008
0

THMONSULE LGl (UR/L) 24386 <Qe002 <ne0022
n

THDLGARULE AL UL FATE 34351 <0,00% <0005
(nesL) 0

THORIN AL /L) 79320 <02 <072
n

THMOTIN ALDFHYDE RRTNS C0.704 <0e074
L) ]

HEPTACHL "n 10 /L) Jaq1s <G«0007 CRe 0007
¢

AC2TLACHL " FROXTIDE 9429 C0L,0006 <3.,0006
(e /g e

TOXADRTI (/) 3a40¢ <NDe197 CQeli 3
0

VIREA (U ) 99RTY <Ced010 <leyf10
0

TRTYIT2CTIALOTME ¢ TOTA 813260 1els C{,9
e /Ly M

24 =0T YR CTOLUENE 24611 <2 (g
(/L) ¢

Tl TNT TR LT CLUFRE 14626 <? <?
e /) c

TRINTTR""*MN7I“NEZTNTA 99735 448 C4,1
Loue /ey 0

AHITE Tre CpRHOPYS (UG S9T7%D <led <ley

/L) il

12705784

4163
374741

7/16/84
1635
<0.00010
<0.010
<0.003
<N.N008
<0.005
<N.C010
<0.G008
0,002
<3.0G05
<C.002
<P.0N4
<ta0007
<C.000€
<}e100

<NaNO1C

442

<la4

STATUS: PRELIMINARY

PROJECT NAME CAMP LEJEUNE
PROJECT MANAGZR: BOWEN/GEISZLER
FIELD GROUP LEADER: 838 GREGORY

4164
374742

1/16/R4
l 1725
<0.00010
<0.010
<003
<0.C008
<0.005

<0«0010

<0,0008

<C.002

<0, 005
<0,.,002
<0.074
CRa DGO
C0+"006
<0e103
<heOC1IN
<fL.9

<3

<2

4,3

<1.q

SAMPLE NJMBERS

2452



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

SNVIP T e AL SCIFNCE & EMGINEFERINMG 12705/84 STATUS: PRELIMINARY

PROJECT MUMBFR 24222400

TlELL GROUPSY CLUWI

PROJECT NAME CAMP LEJEUNE
PROJECT MANAGIR: 3O0WEN/SEISZLER

PARACTERST LJT SAMPLES: PART FIELD GROUP LEADER: B82B GREGORY
SAMPLF NJMBERS
416W1 4102 416W3 41GY4
SAREMIYE RS STARET # 374732 2747490 3174741 374742

METHOD #

JATE

TTM=
INX (Yr’y) Bl3e4
v

Source: ESE, 1984,

6L-¢C

7/716/784 1/716/84 7/16/84 1/16/794
1410 1600 1638 1725

<342 <3423 <3430 €3e30

2831
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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,
41GW3
T12DCE NCA* NLt NL
Vinyl chloride 1072 Human Health Risk Level 20 None
Benzene 10~ Human Health Risk Level 6.6 None
DCFM 10~ Human Health Risk Level 1.9 41GWR

*NCA = No critera available.

tNL = No numerical limit.

Source: ESE, 1984.
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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 oflcr 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.
o Zetf pre &pgre e el Fice (/é'/
fc«-z/?/c’ e Corerl { Goceme Coelle 7S
Ao oy rin S0 Fewo [feoSlims cuch.

\&( &M/ /
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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 45GW1-—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 (Well 45GW4) __ _ .

Well No. 4140 (Well 45GW5) Jremw oo
%‘d st vt

Seits Of detta c%fff—”ﬁ

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 45GW]1 (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.,

2-82
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Table 2-23. Site 45--Campbell Street Fuel Farm Sampling Data

FHMVIRONMENTAL SCIENCE & FMEGINEERIMG

COLLECTION DAYE
COLLECTION TIME
ACROLEIN (UG/L)
ACRYLONITRILE (UG/LY
BFNZENE (UG/L)

RROMODICHLOROMETHANE
wes/L)
BROMOFORM (UG/L)

BROMOMETHANE (UG/L)

CARBON TETRACHLORIODE
(uUG/L?
CHLOROBENZEME (UG/L)

CHLOROETHANE (UG/L)

2-CHLYETH*VINYLETHER
(UG/L)

CHLOROFORM (UG/L)

CHLOROMETHANE (UG/L)

DIBROMOCHLOROME THANE
tuG/t)
DICHL*DTIFLUO*METHANE
(UG/L)
1¢1~CICHLORCE THANE
(UG/7L)
142-DICHLGROE THANE
tu6/L)
191-PTICHLOROETHYLENE
(He/7L)
T-192-DICHLOROETHENE
(W6 /L)
1+2-DICHLOROPROPANE
(UG/7L)
CIS~142=DICH*PROPENE
(UG/7L)

38210
34215
34 30

n
32101

n
3214

hi
34413
32102
34301
34311

n
34576
3216
34418
14306

f
34668
30496
14531
3451
34546
34541

n
34774

45GUY1
274743

1716794

<7

<7
<Ne2
<n,50
<le0N
<Ce9
<le1}
<N.41

<1

CAMP LEJEU
STATINN 45

. 456Y1
398507
871784
931
NA
NA
NA
MA
NA
NA
MA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

MULTIPLE FIELD GROUP

NE

45642
374744

£/71/84
1015
<
<6
<02
C0.40
<70
<7
<0.90
<re30
<Ce9
<Cef
<N.a0
<ra
<070
<t
<te30
a6l
<reT0
<1460
<rab

<h,

s ]

45642
z9g519

Pr1/04

11015
MA
NA
NA

LA

! NA
NA
NA
NA
MNA
NA
MA
NA
MA
NA
NA
NA
NA
NA
MNA

MA

REPORT

456413
374745

B/71/84
113¢C
<7
<7
€Ge2
<NeS9
<l.10
<%,9
<1l.1
<N A0
<1
<0e9
€0.50
<he8
<fe90
<Ne9
Clied?
CleRO

<fa90

<he8OD

<5

1 7T Y T M)

REPORT

456U
338549

8/1/64
113°
NA
NA
NA
MA
NA
N2
NA
ua
NA
NE
NA
NA
NA
NA
MA
NA
NA
NA
NA

NA

] 1 1 )
Fa
DATE? TUEe DEC 18 1784
13/ 9140
45G44 456uW 4 437 2
374746 37851 174747
8717464 es17/&4 g/1/%4
11 9 111 1:
<7 Ne < 48
<7 N < <
€lae2 NA < 3 43
<7450 NA < i L6
<1.10 HA ri.0 402
<le8B NA e <.9
<1.1 NA 1.2 <, 2
<ia0 NA <o <4
3 N& <1 <
<3e9 NA <t o«
<" 450 NA < 5% &, §
<0a7 NA Y
<7 .80 NI ot &,
¢re9 Mo C . €9
.40 NA < a0 <y
<i.70 N# Cleta
C.e80 NL € =
<380 N« Giog
<*ab NA AR
<145 NA < e

Gt

(M3



%8~¢

Table 2-23.

FUVIRGNMENTAL SCIENCE R EMGINEERING

COLLECTIONM DATE

FOLLECTION TINME

T-1¢3-DICHL*PROPENE
(UG/L)
ETHYLBENZENE (UG/L)
MTTHYLENF CHLORIDE
(uG/L)
1414242-TEYCHYETHANE
(uG/L) .
TETRACHLOROETHENE
(u6/L)
1¢191-TRICHL®ETHANE
(ue/L)
19192-TRICHLYETHANE
e/t '
TRICHL ORGETHENF
(UG/L)
TRICHLYFLUOROMETHANE
(ue/L)
TOLUFNE (UGZL)

VINYL CHLORIDE(UG/L)
LEADSTOTALCUG/L)
OILZGReIR(MG/L)

1984.

Source: ESE,

24499
14371
14423
34516
2
X4475
3450¢
34511
35180
0
4488
n

34 10
3Q175
151
n

S60

456111
174743

7/1e/84

<1.3

(nian

(0085

<Mel

CNeR

<lob

<leh

T3e6

MULTIFLE FIELUL

CaMP LEJEUNE

STATION 45
45641 4562
39857 374744
871784 8/1/R4
930 1615
NA <3
NA <"ub
NA <M.k
MA <r.4
NA <1.¢
NA <N, 70
NA CleED
NA <" 80
NA <7
MA Chiet
MA <n.s
<5040 €50.0
4 22

GROUP

4EGN2
3085958

871784
1115
| rA
NA
NA
NA
NA
NA
NA
NA
Na
NA
NA
NA

<09

REPGRT

456U 3
274745

871784

<le8
Cle8
<Neb
<l.3
<Pa90

.80

<040

RLFGRTY

4EGUH
358669

B/1/24

113~

A

NA

MA

NA

N A

NA

MA

Site 45-—Campbell Street Fuel Farm Sampling Data (Continued, Page 2 of 2)

DATEY TUE»

45014
374746

R/I1/754

(0,5

<1.3

<L+90

<ue80

€ie90

<Le9

<Jeb

<8340

LEF 18

450W 4
357

87144

119

A

N A

rA

NA

NA

N L

NA

N

NA

LY

NA

<1.

TRa

4o 0

Lohiad

B/ =4

1
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NAVFAC.1/HTB2-24.1

01/13/85
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.



NAVFAC.1/CLSITE10.2
01/13/85

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 eyent should be repeate in‘;pe second sampi}ng evenEiov/{L
i S e secr -+ 55 7 Lovea >~ & L

7L— %——w /S Pfl//f’"(ft'/ %M /W\.

MCAS AIR FIELD RAPID REFUELING AREA

Site Investigation

o Nine soil borings (hand auger).

Data Evaluatioﬁ

The purpose of 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 1s
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 contaminaﬁion 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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NAVFAC.1/VTB2-25.1
01/13/85

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)

1 7.6 5.4 >2.2

2 7.4 7.1 <0.1

3 6.8 5.1 >1.7

4 5.6 1 NFD#*#*

5 Boring was filled in during 24-hour ground water

stabilization period following drilling.

6 6.6 5.5 >l.1
7 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.

fNo 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,

2-88
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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 4854).

o Four sediment sampling stations:
Stations 48SEl through 48SE4~-In marsh area to the north of Photo

Lab. - Wf/d%"

Data Evaluation :7//{7 7D é%avw¢¥/ e

Soil: #/’p ks 2 7&9 2l gl 7

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). ;%”jy)ﬁ{ ja/aé1 3;
j/xg, //7

Sediment: Z//(“/V"/ 7 /i%?, ;

Hg was found in all four sediment samples obtained from the marsh aleJ
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 systém 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 1s 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.

2-89



06-¢

Table 2-26.

INVIR

COLLETTIN NATE

COLLTCTTT TIME
MERCURY S« SHLOC/KG~

ney)
YITSTYE D4 WCT W)

CEUTAL SCIENCE & FMGINEERINA

Site 48--MCAS Mercury Dump Site Sampling Data

MULTIPLE FIFLD GROUP REPORT REPORT DATE: 4FDs DEC 5 1°84

CaMP LEJFUNE

STATION 48
48<1 4%S1 4882 4883 4854 43SE1 48St2 48SE2 48374
374659 39RE6 374651 374652 3746%3 374654 374¢5% 374656 374557
8/76/84 R/IEIR Y R/6/8Y /6784 R/5/84 R/6/84 876784 fl8/94 8/72175%%
230 154¢ Y n 0 15153 1520 1525 335
71921 fe02 Nel03 Ge02 002 0.009 0,02 e f2 Ged3 Te 2
7332§ 2840 29.1 3345 270 2445 4244 441 §4Ra. 8 317
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SITE 54--CRASH CREW FIRE TRAINING BURN PIT

Site Investigation

o One shallow ground water monitoring well:
Well S54GWl--Located between burn pit and deep watetr 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 54GWl). 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 Tire Training Burn Pit Sampling Data

NIRRT AL SCTENCE

RO 0T MNUMEEFR L BERGE RVAT!

FLTLD PROUFD CLJNY
TRTATETERST LJ? CAMPLESY FART
a4
SeRby TERS STrRFT & TT4740
METHOD &
LT Tr16/94
Fiws 1250
CORRLEIN (UR/ZL) T4l <1y
PERILEMTTIRTLE (UG/ZL)Y *421°F <1
GeNTTNE (UGZL) 34 .34 <Hel
{
OO ICHLOKOMETHENE 321 1 CTelf
[AREaV AT ] il
SR UTGEONM (UG /L) 1zZ1 4 Cle”
SONMAOMETHAME (UG/ZL) 34413 <1
il
Trepon TYTRACHLORIDE 221 & <143
U/ f
SHLQOALDENZENE (G/AL)Y 34271 [
TULOICETHANE (UG/ZL) 4311 <2
31
=TnL T THEVINYLETHER' 3457¢ a1
(ue/Ly i
TrLOROFCEN (UG 321 & Cliaf T
THLORNMETHANE (UC/ZL) 74418 <1
3
JIORIANCHLOROMFTHANE 2472 6 [T
[ERRaVANS o
TICHLODTELUC Y METHANE T4 ¢ R <1
[QEXWARD] i
tyl=tCHL ORNDE THANE TH45E Clah
(ur /Ly 3
TN LTCHL ROE THENE 14501 Chrgly
U /L) A
Pel=d1CHLOROGETHYLENE T4F <le®
(-0 iz
T-147=0TCHLAPOETHENE 748 4¢ <la1
(/) "
P 2= ICHLOFCT ROPANE 26741 <7
(RIINA ] r
Tl P LICHYFROPENE 247 4 Cuel

(iUt /L)

EoEMAIMNYER TN

o

R

S40un
274749

7/1€/54
1315
<11
<11
<ol
<n.70
<1.50
<1
1.4
€1.50
<2

1
<ne7D
<1
<1479
<1
et
1.0
<1.3
<142

(A

i2/0%/84

STATJSI PRELIMINARY
PRIJFCT NAME  CAMP LFEJEUNE
FROUJECT MANEGERY ROLEN/CEISZLER
FICLD GRUUF LTADER: BOUY GREGORY

SAMPLE NJMBERS

PR
20T
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Table 2-27. Site 54--Crash Crew Fire Training Burn Pit Sampling Data (Continued, Page 2 of

CNVEN T NMLRTAL SCIEMCE % FRCIHTFR NS

SEOO:CT PUMFFR w4004
VIELE CRTURS CLULY

DARARTTELSY LJ3 CSAMPLEST CAPT

54 0u]
PANTTENE STHRET # TT4T4 8
METHOT ¢
YATE 7/1E /44
YI\,(( 125\
T=147=DTCHL*PROFPFNE  T48°Q (S
(e 71 bl
CTAYLUTMZENE (UG/LY  Ta371 <1
]
METHYLEND CHLORINE 14403 <1
(e /Ly f
1ale P9 0-TH*CHYETHARE *4516 < Wt
tua/L) n
TETX2CALORAF THFNE 24475 <1,%
(i /L) I:
Tele1=TFICHL*FTHANE *34F % <lel
(UG/L) ¢
Telg Z-TFTCHLYETHANE 34511 <1l,1
(U] ¢
TeTCALORNETHENE 329180 <1.7
(Ur /L) N
T-TUAL*FLUOPONETHAME 244%¢ <1
(UGa /L) f:
ToLUTHT (UG/L) 34016 Ciy*
A
YTAYL CHEDRIDFEUC/L)Y 39178 L5
Iy
!
CIOVIUMSTOTAL CIIC/L) 1727 Ch, 0
THRINMTUMTOTALEUG/L) 1044 e
Leane TOT L tG /L) 151 Chi g
[
CHL Dy e (HG/ZLD) L 1

SIS (UG 3°7%) T

240\ E
174749

Tr1E /P8

1715

<ha.6

1

<1

<9

<1la7

<12

€1e2

1.3

<1

<N

owm

Q1
C€a
<fa0

<y nef

<1,°

n

L2705 /84 STATYUS? FRIELIMINARY

PROJECT NAMZI  CAMP LEJEUNE
FRUJECT -MANAGER: S0WJEN/GCETISZLEK
FLELD GROUF LTANER: 823 GREGORY

SAMILE NJMBERS

2)
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NAVFAC, 1 /CL/HTB2~-28.1

01/13/85
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
Cr1v Drinking water/Ambient Water 50 54GW1

*NL = No numerical limit.

Source: ESE,

1984.
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LEGEND
@ GROUND WATER MONITOR WELL
% EXISTING WELL TO BE MONITORED
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SQURCES: WATER AND AIR RESEARCH, INC., 1983,
ESE, 1984.

Figure 2:3
SAMPLING LOCATIONS AT SITE 54~~

CRASH CREW FIRE TRAINING BURN PIT

CONFIRMATION STUDY
MARINE CORPS BASE
CAMP LEJEUNE
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NAVFAC. 1/VTB2-29. 1

01/14/35
Table 2-29. S8ite 54--Crash Crew Fire Training Burn Pit 3o0il Boriag
Investigation

Boring Depth of Depth to Estimated Thickness
No .* Boring (ft) Liquid (ft) of Fuel Layer (ft)

Al 10 9.7 NF Dt

A2 4.7 Nl *%* NFD

Bl 4.6 NL NFD

B2 7.2 6.8 Fuel Odor

B3 3.4 1.7 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,

measurements were made on August 7, 1984,
No fuel detected.
*%*NL = No liquid.

tNFD =

Source:

ESE,

1984.

Depth to liquid
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01/14/85

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-contaminated 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 augering is

recommended during the verification step.

y : 7
&//I(,c, ;s e gfeca. foom %‘1/ SYHedod -
AL o e ¢a,¢e/?/l ;5¢,~3fga/£, For € €

/// M 3/4//5@ ﬁc"')//e />/7 &//(,,ﬁhc%
S A cor Bhmirn o TRALL,
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NAVFAC.1/CL-SITE.13
01/13/85

SITE 68-—RIFLE RANGE DUMP

Site Investigation

o Three shallow ground water monitoring wells:
Well 68GW1—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 68GWS). '

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. o
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Table 2-30.

INVIRGNNTNTAL SCTENCE & ENGIMFFRIMEG
PEAOCT LUMBER R422240(
FiTLo nReUPs CLuvl
nES e FTERCY YOAS SAMPLES?! PARTY
8GW1
DARAMETE RS STNRET # 274750
- METHOD #
JATE T/717784
TIwe 1238
ECROLFTY (URIL) 3421¢C <140
[\
ACRYL"MITRTILL (UG/ZL)Y 34215 <19
il
IEN7™HT UG/ 34020 <0,32
n
RROMETICHLOP OMPFTHANE 321171 Q70
(e /) \
IRDMGERR T YL/ 321¢C4 <1a.40
a
FROMHMETHENE (UG/LY 34413 <1
0
CAREGN T TRACHLORIDF 32142 <1.3
[RINV A ] 0
THLNORASTNZENF (YG/ZL)Y 343131 <hg50
0
ThLSIGETI N (UG /LY) 34311 2
P
P=CHLTTTHAYINYLFTHER 24576 <1
(SN A NS ] 0
THLOROFNEM (uG/L) 32176 Qo610
[
CHLOSOME "HAMT (/1) 34418 <1
o
JIpw o o T THANE 34306 <1.19
(EOVID] C
JITAL®OTHLUNPMETHANE 346€8 <]
(RN IS B
1al=DICHL ®0F THANE x4409¢ Lol li
Qe /i) n
1+2-01C0HL RN THAME 34531 <Na
(N v
Tel=tICHLORATTHYLENMF 34571 €142
(e i
T=142=-071CHLOFOFTHERS 245464 <11
e /L) f;
La2=0TCHL GRANEIPANE 74541 <de?
[SUSVAIS! n
CIO=1a =010 e pRPIPENE 34704 <3e7

[AUA! 1]

586W?
374751

7717784

1145

«n

€13

<Ce=0

Site 68--Rifle Range Dump Sampling Data

12705784

5RGUT
374752

1717484
11080
<10
<10
<03
<ne 7N
<l.40
<1
<le4
<D.50
<2

<2
<iheT0
<1
<1.20
<1
<le€0
<1.10
<la.2
1.2

<N.7

PROJECT NAMZ
PROGJECT MANAGER:

STATUS:

o]
p-g
G
m

PRELIMINARY

CAME LEJEUNE
ROJEN/CETISZLER

FIFLD SRCUP LZADER: 3833 GREGORY

e
EBGW4
374753
7717784
1225
<10
<in
<Na3
<070
<1440

<1

<let

<0.50
<2

<1
<0aK0
<1
<1.12
<1
Gef0
<n,97
<le2

<le.

ny

<7

it

e,
saM>LF 'y ymMBERS

HEGWS
374754

7717784

»

1235
<17
<11

C0e3

<NeT0
S
<1

Clet

<Na5D
<2

<1
<160
3
<1410
<1
<e60
<1420
<1e2
€1.2

<N, 7

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

ENVIROINMEDLTAL SCIEMNCE & FMGINFFRING

SENIFCT MUNPER  R4222400

FIZLY TR CLJIWL

SEODETRETE RS VOAS SAMPLES: PART
ERGV]
DARAMFTL = STORET # 374750
METHOD #
JATH 7/17/784%
T [M° 126%
T=1e*=NT1CHL *CROPENE 34599 <Neh
[ I} 0
ITHYLEIMZELZ (UIG/L) 34371 <1
0
WETHYLZ T CvLOPTNE 24423 <1
) 3
1alel o I=TF'CHYETHANE 34516 Cle8
(U /1 i
TETRACHL PCOLTHENF 34475 [ Y
(hesLy 0
1odol=T21CHLYETHANF 34516 <l.1
Ut /L) 0
VTe1e?=TFTCHL *FTHANME I45811 <lel
(/L) 0
TRICALSY TTHERE 9180 <le.2
(SRS IS 3
TRICAL*FLYUCPANMETHANE 34488 <1
/L) ]
TOL=™ME puf, 7L} 34018 <05
0
VINYL TalaRrInFeUC/L) 39175 <Ue9
g

Source: FESE, 1984,

8642
374751

T/17784

1145

<0.6

<1

<le6

<le2

Cle2

(1.2

<1

<0,

(5]

<1

12745784

ARBGW3
374752

7717784
1100
<06

<1

<1
<0.,8
<le6
<l.2
<1l.2
Cle3

<1

STATUS: PRELIMI

PROJECT NAMI CAM
PROJECT MANAGEZIR?
FIELD GROUP LEADERI 308 GREGORY

68GKWG
374753

7/717/84
1225
0.6

<1
<1
<0eB
<l.6
<le1
<l.1
1.3
<1
<045

<0.9

SAMPLE NUMBERS
5§095WH
374754

7/11/84

1235
{Ne&
<1
<1
(0.9.
C1.6
Cle1
<1l.1
<1.3
<1 "
<3.5

(D.q

NARY

P LEJEUNE
30JEN/GETSZLER

0851

11



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--Dréinage 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 TI2DCE (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 69CWA 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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Tablte 2-31. Site 69--Rifle Range Chemical Dump Sampling Data

ENVIRONMENTAL SCIENCE & ENGINEERING MULTIPLE FIELD GROUP REPORT REPORT DATE: WED, DEC 05 1984
CAMP LEJEUNE
STATION 69

696GW1 6962 69GN3 69GW4 | 69GWS 69GW6 RIGWT 63648 63S41} 53341

374755 374756 374757 374758 374759 374750 374761 374762 374763 398511
COLLECTION DATE 7718784 7/718/84 7/18/784% 7/18/84 7/718/84 7/18/84 7/18/84 7/18/84 8/4/8% 8/4/3%
COLLECTION TIME 1225 1200 1115 930 1010 1025 1430 1345 12:0 0
ALDRIN (UG/L) 39330 <0.0008 <0.0008 <0.0008 <p.0008 <0.,0008 <0.0008 <0.0008 <0.0008 <0.0008 <0e0008
BHCeA (UG/L) 39332 <D.0010 <0,0010 <0.00190 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 C0.0010 <0.0010
BHCeB (UG/L) 39333 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0030 <0.u0019
B4CeD (UG/L) 39252 <0.,0003 <0.0003 <0.0003 <0.0003 <0.,0003 <0.0003 <0,0003 <ua 0003 Use 20 <u.0003
BHCeGULINDANE) (UG/L? 39343 €000010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0,00010 <0.,00010 <N.00010 <0.,00012
CHLORDANE (UG/L) 39353 <0.010 <0,010 <0.010 <0.,010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.013
DODePPE(UG/L) 3931g <0003 <0.003 <0.003 <0.003 <0.003 €0.003 <0.003 <0003 <0.0203 <0.003
DOE+PP*(UG/L) 39322 <0.0008 <8.0008 <0,0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <he0008 <0.,0005
DDTePP®(UG/L) 39303 <0.005 0,005 <0.005 <0.005 €0.005 <0.005 <0.005 <0.005 <0.005 {0.0053
DIELDRIN (UG/L) 39388 (0.6010 <0.0010 <0,0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 C0.00190 Cis0010
ENDOSULFANs A (UG/L) 34362 <0.6008 <0.0008 <0.,0008 <C.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <D.000"%
ENDOSULFANGB (UG/L) 34352 <0.002 <0.002 <0.,002 <0002 <0.0062 <0.002 <0002 <0.002 <0.002 CUe002
ENDOSULFAN SULFATE 34352 <0.005 <0.005 - <D0.005 <0005 <0.005 <0.005 <0.005 <Ce«005 <0.005 K0s 0053

e .

ENDRI;U:GZ;L) 39393 <D-b02 <0e002 <0.002 <0.002 <0.002 <0.N02 <0.002 <Ge002 <0.002 Cle002
ENDRIN ALDEHYDE 34362 <0.004 <0.004 <0.004% <0.004 <0.004 <0.004 <0.004 <Cta004 <%«504 { 00
HEPTAé:Eék)(UGIL) 3941g <0.0007 <0.0007 <n.0007 <0.0007 <0.0007 <0.0007 <00007 <0a NOO7 <0.0007 <Ce 0007
HEPTACHLOR EPOXIDE 39423 <D,0006 <0.0006 <0,0006 <N.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.3905
TOXAP;gﬁ;L:UG/L) 39408 <0100 <0.100 <0.100 <Ne100 <0+100 <0100 <0.100 <0«100 <D.100 <lel100
PCBSy MATERCUG/L) 39512 <0.010 <0.,010 <0.010 <C.010 <0.010 <3+010 <Ns 010 <Cs010 <0.010 NA
MERCURYTOTALCUG/L) 71903 0.2 <0.2 <0e?2 <0.2 Cla2 <042 (a2 <0.2 Cie2 C0.2

]



Table 2-31. Site 69--Rifle Range Chemical Dump Sampling Data (Coutinued

ENVIRONMENTAL SCIENCE & ENGINEERING MULTIPLE FIELD GROUP REPORTY

CAMP LEJEUNE

STATION 69
69GW1 656W2 696GU3 696Wa 69GWS
374755 3741756 374757 374758 374759
COLLECTION DATE 7718784 7/18/84 7/18/84 7718784 .7118/8Q
COLLECTION TIME 1225 1200 1115 930 1010
PENTACHLOROPHENOL 39032 <0.9 <0.9 <0.9 <0.9 <0.9
(uG7L) 0
ACROLEIN (UG/L) 34210 <10 <10 <10 T <20 <10
0
ACRYLONITRILE ¢uG/L) 34215 <10 <10 <10 <20 <10
0
BENZENE (UG/L) 34030 <03 0e7 4 0.6 <0a3
0
BROMODICHLOROMETHANE 32101 <0.70 <0.70 <0.70 <1l.30 <0.70
(ueG/L) 0 ’
BROMOFORM (UGZL) 32104 <l.40 le40 <l.40 <2470 <l.40
0 :
BROMOMETHANE (UG/L) 34413 <1 <1 <1 <2 <1
0
CARBON TETRACHLORIDE 32102 <l.4% <l.4 <1.4 <2.6 <1l.%
ue/L) 0
CHLOROBENZENE (UG/L) 34301 <050 <0e50 49 <0.90 <0.50
0
CHLOROETHANE (UG/L) 34311 <2 <2 <2 <3 <2
0
2-CHLYETH*VINYLETHER 34576 <2 <2 <2 <3 <2
(UuG/L) . a
CHLOROFORM (UG/L) 32106 <0.70 <0e60 <0.60 1.3 <0,70
0
CHLOROMETHANE €UG/ZL) 34418 <1 <1 <1 <2 <1
0
DIBROMOCHLOROMETHANE 34306 <1.20 <120 <1.20 <2.,20 <1.20
(UG/L) 0
DICHL*DIFLUO*METHANE 34668 <1 <1 <1 <3 <1
(UG7L) Y
191-DICHLOROETHANE 34496 <0.60 <0e60 <060 <1l.1 <0.60
(UG/7L) 0
1¢2-0ICHLOROGE THANE 34531 <l.0 5.9 le9 <l.8 Cle0
tus/L) 0 :
191=-DICHLCROETHYLENE 34501 <le2 1.6 27 <2e4 <le2
uG7L) 0 '
T-192-DICHLOROETHENE 34546 <le.2 9700 4000 410 €le2
(UG/L) 0
192-DICHLOROPROPANE 34541 <07 0.7 <0a7 <1 <2.7

(UG/L) 0

, Page 2

REPORT

69645
374760

7/18/84

1025

<0.9
<10
<10
<03
<0.70
<1.40
<1
<l.4

<0.50

<2
<0.60
<1
<1.20
<1
<0.60
<0.90
<1le.2
<le2

KBe7

of 6)

DATE? WED»

69GW7
374761

7718/84%

1430

<0.9
<10
<10
<03
<0.70
<1.40
<1
Cle.4
<050
<2

<2
<C.70
<1
<l.20
<1
<N,60
<1la10
<1e2
<le.2

€07

DEC 05 1984
63548 63541
374762 374763
1/18/84 8/4/84

1345 1240
<0.9 10
<11 <6
<11 <6
C0e3 Lelt
<070 <0.40
<le40 €0.80
<1 <07
<1l.4 <090
<050 2.1
<2 <1

<1 <Ce8
<070 540
<1 COe7
<1e20 <0.,70
<1 <Ue8
CDe60 <0.40
Klet 030
{le3 <J.80
{12 410
<07 [

v
p-4
(%]
(]

53541
323511

874734

N4

NA

NA

NA

\NA

AL}

NA

NA

NA

AL}

va

Na

\NA

NA

NA

NA

NA

NA

NA



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

PAGE
ENVIRGNMENTAL SCIENCE % ENGINEERING MULTIPLF FIELD GROUP REPORT REPORT DATE: TUEs DEC 18 1984
CAMP LEJEUNE
STATION &9
696W1 6962 696GU3 £96Wa 696WS 69GU6 69G6UW7T 69GW8 63541 63545
374755 374756 374757 374758 374759 37476 374761 374762 374 63 IUA31
COLLECTIGY DATE 7718784 7/18/84 7/18/84 7/18/84 7/18/84 7/18/84 7718724 7/18/84 /4784 8/4/94
COLLECTION TIME 1225 1200 1115 939 1610 1025 143 1345 < 1’
CIS=143=NTCH*PROPENE 347C4 <[.8 <0.8 (4] <2 <ie8 Cr,R < .8 <N,.R <05 NA
(we/L) n :
T~193-DICHL*PROPENE 34£99 4y <06 <9.6 <1 <f,.6 Clial IR Y bk < ek NA
(UG/L) r :
ETHYLBENZENE (UG/L) 34371 <1 <1 <1 <2 <1 <1 <1 <1 3 NA
D .
METHYLENE CHLORIDE 34423 10 <1 <1 <2 <1 <1 <1 <1 < W5 NA
v (UG /L) 0
| 1919242=-TE*CHC*ETHANE 34516 <N,9 44 <Ge8 2 <749 < .8 <39 <(.9 %9 N A
5 (urR/L) g
> TETRACHLOROETHENE 34475 <1.7 20 1e6 <33 <1.7 <146 1.7 <1.7 <lel NA
(uG/L) 0
19141=-TRICHL*F THANE 34506 <142 <l.1 <1.1 €243 1.2 <1l.1 <1.? <142 CieB0 N A
(UG /L) l
1e192=TRICHL"ETHANE 34511 €142 79 <le2 361 <142 €le2 <le2 <142 5e1 NA
tUG/L) 0
TRICHLOROETHFNE 39180 <143 340 4,9 <2.5 <1e3 <143 <le3 <le3 E5 NA
(s7L) n
TRICHL*FLINRAMETHANE 34488 <1 <1 <1 <3 <1 <1 <1 <1 < o8 . N
(uG/L) n
TOLUENE CUG/ZL) 34 10 0a7 5 14 <1 <N.6 <Gk < 46 <06 11 NA
o
VINYL CHLARIDF (UG/L) 29175 <0.9 80 2 <2 <1 €19 <1 .9 15" NB
0

CHLORINE s T&RES(MG/L) 51660 <0010 <"e110 <0.010 <h.010 <0.710 (hy 17 <Ne ™~ 17 (TN {Ca710 M A



Table 2-31. Site 69--Rifle Range Chemical Dump Sampling Data (Continucd, Page 4 of 6)

ENVIRONMENTAL SCIENCE & ENGINEERING MULTIPLE FIELD- GROUP REPORT REPORT DATE: WEDe DEC 05 1984
CAMP LEJEUNE
STATION 69
69SuW2
374764
COLLECTION DATE B74784
CIOLLECTION TIME 1130
ALDRIN tuG/L) 39330 <0.0008
0
BHCeA (UG/L) 39337 <0.0010
0
8HC+B (UG/L) 39338 6.005
0
BHCD (UG/L) 39259 0.020
0
BHCsG(LINDANE ) (UG/L) 39340 <0.00010
0
CHLORDANE (UG/L) 393590 <0.010
0
DOD<PPOEUG/L) 39310 <0.003
0
DOEsPPYC(UG/L) 39320 <0.,0008
6
DOT PP CEUG/L) 3930¢ <0.005
0
DIELDRIN (UGZL) 39380 <0.0010
0
ENDOSULFANGA (UG/L) 34361 <0.,0008
0
ENDOSULFANSB (UG/L) 34356 <0.002
0
ENDOSULFAN SULFATE 34351 <0.005
(UG/L) 0
ENDRIN (UG/L) 39390 <0.002
0
ENORIN ALDEHYDE 34366 <0.004
(UG/L) 0
HIPTACHLOR (UG/L) 3941¢ <0.0007
0
HEPTACHLOR EPOXIDE 39420 <0.00C06
(UG /L) o
TOXAPHENE (UG/L) 39400 <0.100
0
PCBSs WATER(UG/L) 39516 <0.010
0
MERCURY s TOTAL(UG/L) 71900 <02

0



Table 2-31. Site 69-—-Rifle Range Chemical Dump Sampling Data (Continued,

ENVIRONMENTAL SCIENCE & ENGINEERING MULTIPLE FIELD GROUP REPORT

CAMP LEJEUNE

STATION 69
695W2
374764
COLLECTION DATE 874784
COLLECTION TIME 1130
PENTACHLOROPHENOL 39032 <0.9
(UG/L) 0
ACROLEIN (UG/L) 34210 <7
0
ACRYLONITRILE (UG/L) 34215 <7
0
BENZENE (UG/L) 34030 <0.2
0
BROMODICHLOROMETHANE 32101 <0.50
(UG7L) 0
BROMOFORM (UG/L) 32104 <0.90
0
BROMOMETHANE (UG/L) 34413 <0.8
]
CARBON TETRACHLORIDE 32102 <1.0
(uG/L) 0
CHLORORENZENE (UG/L) 34301 <0.30
0
CHLORGETHANE (UG/L) 34311 <1
0
2-CHLYETH*VINYLETHER 34576 <0.9
(UG/L) 0
CHLOROFORM (UG/L) 32106 <0.50
0
CHLOROMETHANE (UG/L) 34418 <0.7
0
DIBROMOCHLOROMETHANE 34306 <0.80
(uG/L) 0
DICHLYDIFLUO®*METHANE 34668 <0.9
twesL)y 0
1+1-DICHLOROE THANE 34496 <0.40
(uG/L) 0
142-DICHLOROE THANE 34531 <0.80
tus/L) 0
141=-DICHLOROETHYLENE 34501 <0480
(UG/L) 0 T
T-192-DICHLORQETHENE 34546 ;o10)
(UG/0L) 0 ST
1»2-DICHLOROPROPANE 34541 <0.5

(UG /L) 0

Page 5 of H)

REPORT DATE:

WEDY

DEC 05 1984
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Table 2-31.

ENVIRONMENTAL SCIENCE & EMGINEERING

COLLECTION DATE
COLLECTION TIME

CIS=1+3=-DICH*PROPENE
[QUIF RS}

T-143~DICHL*PROPENE
(HG/L)

ETHYLBENZENE (UG/L)

METHYLENE CHLORIDE
(us/L)
1914242-TE*CHYETHANE
(IG/L)
TETRACHLOROETHENE
(UG /L)
19141~TRICHLYETHANE
(uUG/7L}
1941+42-TFICHL®ETHANE
tuG/Ld
TRICHLOROT THENE
(tyc/v)
TRICHL*FLUOROMFETHANE
(UG/L)
TOLUENE €UG/L)

VINYL CHLORTDF(UG/L)

CHLORIME«ToRESEMG/L)

Source: ESE, 1984.

>

34704
34699
34371
34423

n
33516
34475
34506
14511
19180
34488

n
3410
39175

57260

MULTIPLE FIELD GROUP REPORT
CAMP LEJEUNE
STATION 69
69SUW2
374764
B/4/84
1130
<46
<04
(U3
2}
<0.5
1.0
<080
<0.80
1.3
<N.%
<Co4
<0.6

<C.010

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

REPORT DATE:

TUE

DEC 18 1784
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NAVFAC.1/4TB2-32.1

01/14/485
Table 2-32. Site 69--Rifle Range Chemical Dump Data Evaluation
Samples

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

BHC, B 1075 Human Health Risk Level 163 ng/L None
BHC,D NCA* NLT NL

Hg Ambient Water 144 ng/L 69GW1

11DCE 1072 Human Health Risk Level 0.33 69CW2, bIGW3
Chlorobenzene Organoleptic 20 696w 3
12DCLEE NCA NL NL

T12DCE NCA NL NL
Methylene Chloride 1075 Human Health Risk level 1.9 69GW1
TCLEE 1072 Human Health Risk Level 8 69GW2

112TCE 10~5 Hunan Health Risk Level 6 69GW2, 6YSW1
TCLEA 10”5 Human Health Risk level 1.7 09GW2, 69GW4,
69SW1

Vinyl Chloride 1073 Human Health Risk Level 20 09GW2
Benzene 1072 Human Health Risk Level 6.6 None
Chloroform 1077 Human Health Risk Level 1.9 695W1
TCE 1072 Human Health Risk Level 27 6YGH2, 695wl
Toluene Ambient Water 14.3 mg/L None
Pentachlorophenol Organoleptic 30 None

#*NCA = No criterion available.

tNL = No numerial limit.

Source: ESE, 1984.



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

Surface Water:

Surface water chemical data for Station 69SW! indicated the presence of
ten volatile organic compounds; TI2DCE, 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 10~2 risk level, they exceed

the 1077 risk level.

The occurrence of volatile organics in the surface water roughly
corresponds to thelr occurrence in the ground water. The BHC isomers
were detected in the surface water, but 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 6é 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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Recommendations

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

concern should be those investigated during the initial sampling effort.
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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 73GWS).
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. T12DCE 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

ENVIKCENLY TAL SCIFNCE R EMEINFERING

PROUVCT NUMBER  £4222400
FIZLD FROUPY CLJMY

A0 bE TERST LJL SAMPLES? PART
7T26W1
JARLMTTON S STORET # 374766
METHOD #
DATF . 7/6/84
TINT 1038
ACRLLFTY (UG/L) 24210 <11
n
ACRYLDNTTRILE (UG/L)Y 34215 <i1
¢
AENZTHNT UG/LDY 240320 (4P
[
APIMANTCHLOF YMFTHANE 321101 CPe8O
Cm AL 0
IROMOFDORT (UL 32104 <le60
0
PROMEOUTTHEN T (UGIL) 34413 <1
0
CAREOM TETRACHLORIDE 32102 <leb
(e q
CTHLOIZREHZENE (UG/L)Y 34361 [SUrY1U]
pj
THLOTOET iaTE (UG /ZLY 34311 <2
1]
2=CHL*TTHVINYLETHFR 24576 <2
e/ n ‘
CHLOIGE L (uG/L) 3216 <0e70
0
THLOEOMT IR ANT (UIC /L) 3441R <1
o
JTEIMMACH NRGMETHANE 24306 <130
LARRAVATD ] ¢
JICHL O LUL Y HETHANE 34668 <1
[RILVATD] 0
191-0TCHLOFOOTHANRE X4496 ChaEN
the/y) J
Va2 =270 LOFAE THANE 14531 <1e0
(VAR 4
191=31CHLURDTTHYLENE 34971 (1.4
[BLISVITR ] e
T=142=-0T(HLOROE THENY 34546 <1.2
[RUAVATR 0
142" T0H CRAT EOPANE 24541 COe8
(/) 2
TIC=Y e =T O RRAPENE 34704 CLe

T/ 9

736v>2
374757

T/5/84
l 1190
<12
<12
<CG.4
0,70
<1.70
<1
<le7

(4 FYR]

<2
<00
<1
<l.40
<2
<0.70U
<1.1

<1.%

12705784

7I6K3
374768

1/6/84

1145
<11
<11
09
<NB0
<l.60
<«
‘le6
<050
<2

<2
<fe70
<1
€1.30
<1

<l o6
<1l.y

<1le4

o831

STATUS? PRFLIMINARY

PROJECT NAMI  CAMP LEJEJINE
PROJECT MANAGER: 3OJEN/GEISZLER
FIFLD GROUP LEADER: BJB GREGORY

7IG6W4
374769

7/6/84

1209

<14

<14

17

€0.99

<1.99

<2

<2

<N.90

<2

€1.69

<2

<Ne70

<l.2

243

<le9

<1

samplE NoMRERS
736W5 .
374770
1/6/84
124%
<12
<12
<0e4
2040
<1470
<1
<1a7
<0460
<
<2
38
<1

10.0

Coef

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

ENVIRINY  78L SCIENCE & ENGINFERING

CRAYICT MUMBER  R4222405

SIFLO CRGUPY CLJUMI

SIPACETERS LA SAMPLES? PART
73641
PARAIFTERS STNRET # 374766
MFTHOD #
PR RS 7/6/84
TIw" 1035
T=192Z=-0T0RL*TROPENE 24699 <7
cur /ey 0
STHYLETRTENE (US/ZL) 24371 <1
0
METHYLFN L CHLORIDF 34423 <1
ey o
TelaTed=TL CHYCTHANF 24516 <049
tne/sL) n
TETLCHL "P 0T THENFE 34475 2.0
a0 Q
Taly? =T ICHL*CTHANE 34506 <le4
(HR/7L) (4]
1417 =-ToICHL*ETHANE 34511 <1,2
(N6 /1) 1
TRICHLO» CE THENE 39180 (15
(e /1) R
TRICHLSFLUGPEMETHRANFE 34428 <1
(e /L) ]
TOLYTNT cnn/sy) 34010 0e7
[
VINYL CHEORINECUG/ZL)Y 39178 <1
0
TAIMELIGTOTAL (UG/LY 1927 €6,0
o
CHRIGATI M TOTALEDG/L) 1234 9r
i
LEAD ST TLLAUT /L) 1651 109,
o
ANTT Y «TETALOUG/LY 1097 <54
j1]
TILF SRe1R M0 /L) 8670 2
bl
AHI LS run/L) 32730 12
[

Source: ESE, 1984.

13642
374747

776784

1160

<Qe7

<1

<1

<1

€242

(1.

on

Cle3

€le6

<2

<he7

<1

<60

46

le2/05784

T36W3
274768

T/6/84
1145
<0ab

<1
<1
<09
<21
<lel
<1l.2
<15
<1
<046
<1
<640
62

9.0

PROJECT NAMZT

STATUS:

PROJECT MANAGEK:

FIFLD GROUP LFADER:

726M4
374769

T/6/84

1260

<n.8

<2

<1

<1.5
<1.8

<2

SAMPLE NJM3FRS
73645
374776

T/76/84

1240
<07
<1
<«
<1
{242
{1.4
€17
<145
<2
<07
<1
{60
Chell
€460

<S54

”n

:\‘7

<1

PRELTMTINARY

CAMP LEJEUNE
BOWEN/GEISZLER
BJB GREGORY

14
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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
Crill 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 1072 Human Health Risk Level 0.33 73GW4
BDCM 107> Human Health Risk Levelt 1.9 73GW5
T12DCE NCA** NL NL
vinyl chloride 1072 Human Health Risk Level 20 73GW4
Benzene 1072 Human Health Risk Level 6.6 73GW4
Chloroform 1075 Human Health Risk Levelt 1.9 73GW5
Toluene 10~ Human Health Risk Level 14.3 mg/L None

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

Source: ESE, 1984.

limit.

available.
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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 z<

» resampled during the second sampling effort. The analytes of concern

should be those investigated during the initial verification step

sampling effort. . : ) .
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AT
SITE 74-—MESS HALL GREASE BESPOSAL AREA

Site Investigation

o Two shallow ground water mdnitoring 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 7481
0- to 1-foot depth (Samplei7451A)
1- to 2-foot depth (Sample 74S1B)
2- to 3-foot depth (Sample 74SIC)
Soil boring 74S2
0- to l-foot depth (Sample 7452A)
1- to 2-foot depth (Sample 74S2B)
2- to 3-foot depth (Sample 74S52C)

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
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Table 2-35. Site 74--Mess Hall Grease Disposal Area Sampling Data

CNVIRS T TAL SCIFNCE % ENGIMEFRIMG 12/u5/84 STATUS?: PRFLIMINARY
PROJECT MUMBER  R4222400 PROJECT MNAMZI CAMP LEJEUNE
TIFLS GROUPS CLJWI PROJECT MANAGZIR: 3O0WEN/SEISZLER
PLOAMETERST LJ4 SAMPLES: PARY FIELD GROUP LEADER: BIB GREGORY

7z *(z/,

o 7 SAMOLE NJMBERS
- T46W1 740602 T4GWE

PARAMTTING STORET # 374771 374772 374773

METHOD #
JATF 774/R4 7/4/84 774/%4

rire 1040 1140 1200

ALDRTIY 1G/7L) 3933y <0.0008 <j.0Cn8 <0
¢

IHCe A (/L) 39337 <0.7010 <j.C01D <N.0010
0

FHCen (L2710 2933R <0007010 <0.00010 <0,00010
9

FHCYD (U0 L) Q289 <0.00023 Ci,00G03 <0.0003
]

3HC W (LIMPANE IC(UG/L) 39340 <0.00016 <0,00010 <0.00010
¢

CHLOANANT  Lr /L) 39355 <GeN10 <0e3190 <0.010
9

JOD2FY 0L 39213 0,003 CNe 203 <0.003
n

J0T it iic /L) 35320 <040008 Go0C10 <M. (1008
n

INTa=mb o2 /L) 393n0 <U+005 04007 <9005
0

AL (UG /L) 3azZA0 <0.00160 <0.0210 <NeNQ10
i}

THNDISULE N A LUC/LY 34361 <0.7008 {40008 {N,0008
a

TNDTOULT M et (UG/LY 24356 <Ue902 KNe072 <l.002
n
u

TeDnsyLf st CHLFATE 34351 <04305 (Ne 25 <1.,005
(/L n

INDET e /) 393949 <Ca02 <BeMD2 <f.0C2
s

INDRTY ALDEHYDE 14366 Cle D4 ClellG <(.004
[QIEeEA D] 3

AEETLCHLNE (G 39413 <G.nr07 <3.0037 <t,0007
0

HERPT2OHLTR EFNYIDF 0427 <NeNNOE NNyt <0 000¢
(n=70) 0

Toyrop=d ouc /L) 39473 {04100 CNe 1L G <N,1C0

Zeld="9 T THL CUG/LY X97X% <{a08Y COa 050 CJs«0RC
¢

Taby T STTRDGCIL) 10740 <hy04 Cihg "l <Na04%

0
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Table 2-35.

ENVIREHIPTAL SCIENCE & ENGINFERING

PEAJTCT NUMBE

2ATLUETERSE Ly

Lk M

JATH

T1us

Soooneyp:

L BT

29893 TH/STLVFX

PCRS

(us/0)
SETEQOUG/L)

R R4222400
CLJY

STNRFY #
METHOD &

3976C
r
2951¢
i}

SAMFLES: PART

74611
31747171

7/4784

10490

<0.02

<C.C1l0

T46u2
374772

774784
1140
<0e02

<0e 10

Site 74--Mess llall Grease Disposal Area Sampling Data {(Continued, Page

12705784

74043
374773

T/4/84

1200

<Ga02

<0,010

2 of &)

STATUS: PRELIMINARY
PROJECT NAME CAMP LEJEUNE
PROJECT MANAGZIR? S0WJEN/GEISZLER
FTELD GRIUP LEADERI BJ8 GREGORY

SAMPLE NJMBERS

245

15
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ENVIRGavoNTAL

Table 2-35. Site 74--Mess Hall Grease Disposal Area Sampling Data (Continued, Page 3 of b) eAsT 17

nErYTCT MUMRER

R422240C

TITLT O CROUPT CLJUSE

SCIENMCE & EMGIMEFRING

PeEAETIRNSY LS3L SAMPLES® PART
T4S1A
DARAMETILS STORET # 374658
MFTHND #
JATE er%r/84
TIv= 1730
ALDRINGSFD R /KG- 39323 0,08
f\Dy, G
IHC R SELLUG/KG-DRY)Y 39076 <De05
4}
TAHC YL, LUC/KG-DRY)Y 34257 <0.04
0
3HC S T (LTI T ANT )y SED 19343 <le04
Lr/KG=DFY Q
AMT ¢ Do SFILUN/KG-DRYY 4262 <{.10
8
CHLOIDLLT 4 CFP ¢UG/KG= 39251 €19
neoy) 0
DRDW Ok ID(UG/KG- 2931} Bed
[N Y
INEWP2 T, 58N (UG/XG=- 39321 44
neyy 0
INTe2Fr Tt PONGIKG= 39301 2610
Fovay f
ITELOATIM A CENCUGR/KG-  39INZ <02
n2y) 0
TNDOAULT I Mef ¢ SEDCUG/ 24364 CheCE
Ki=0FRY) ]
TRDCTHLT PNy e SED UG/ T42R0 (045
KE6=NRYY) 0
Co0)TULE ST SHLFeSEDy 342354 CueB
ne/KG=-nNRY 0
TMDA [ TR LA /KG- 392193 <3et
Ny 0
TNGRTL S M.y ER(UG/ 34360 Ne®
KG=TPY) n
AEPTLTHLOD sSSP UUIC/KG 79413 <hedT
~1E YD) 2
AEETICHL R FIOXeTED 29423 <N.1
He/K=NRY ¢
TOXADHIN Ty ST N(UL/KG= 37403 <19
iy ) 6
DLET G RELWUN/K(C=DNRY)  X9%510 <1.%
n
Zab=fi T AUGAKC-DRY) 29731 [
0

74818
374659

ar3/84
17240
Chei8
<8436
<N.55
<0.i5
<0.1
<1.9

Cieb

<Oe2
<016
<Geb
<N.8

<%.5

12765784

74%1C
IT4EEQ

R/3/84
173¢
<N.08
0«06
<Gs0%
<0.05
<{f.1

<l.9

11
<u'2

<06

(2.6
<he07
<f.1
<19
€1le9

(3a4

STATUS: PRELIMINARY
PROJECT NAME CAMP LEJEUNE .
PROJECT MANAGER: 30WEN/GEISZLER
FIELD GROUFP LEADER: BJIB GREGORY

SAM2LE NJMBERS

T4S2A 74528 74s82¢C
374€61 374662 374663

8/3/84 8/73/84 8/3/84
1730 1730 1730
<N.08 <ha08 <0.08
<0.05 <0406 <C.0l6
<0.04 <0.04 <0,05
<G.G4x <G.04 <D.05
<0.10 <nel <Na1
{ls8 <1.9 <2.0
29 Qo6 o6
5.1 1e0 fe b
<1.2 1.2 1.3
<Ce2 <Pa2 <Ce2
<M. 05 <0.06 <Neu5
{Mheb [Q UMY <leb
<N, 8 (a8 <2, 8
<0.4 (Dot <le5
(U;S 0.6 {heb
<la6 N7 <007
<N, 1 <Tel <Cal
<18 10 <29
<1.38 <1.9 <240
3.2 (3e3 (3¢5
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Table 2-35. Site 74--Mess Hall Grease Disposal Area Sampling Data (Continued, Page 4 of 4)

ENYIe "M BTAL SCIENCFE & FMGIMFERIMG 12705784 STATUS: PRELIMINARY
5pAgiCT WUMBFR  R4222400 PROJECT NAMI  CAMP LEJEUNE
SpTLn apaup: CLJSY PROJECT MANAGIR: 30JEN/SEISZLER
SRof ETERSE LS31 SAMPLES: PART FIELD GROUP LEADER: 828 GREGORY
SAMPLE NJMPERS
74514 74818 7451C 74524 7452A 7452C
TAILMTTECS STORET # 374658 374659 3746R0 374661 374662 374663
METHOD #
YT p/3/84 873784 H/3/84 873/84 R/3/84 R/3/84
Frus 1730 1729 1730 1730 1770 1730
Ze4y TS EDNGIKG= 39741 <lal <141 <1.1 <lel <11 Cie2
NRYY 1}
SILYT Y ELEUG/KB=N) 39761 <0.5 <0.6 <6 <n.5 <06 <Neb
0 ‘
MATSTURE (YNFT WT) 70320 8.2 11.% 11.3 7.4 10.3 16.8
9

Source: ESE, 1984.
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NAVFAC.1/CL-SITE.20
01/13/85

control area north of Pump House 654 (Well 74GW3), verifying the
disposal of pesticides in that area. As noted above, the presencevof
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 soll samples.

Migration Potential

— AL iree gyedf SoempAe fotce (5{"

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 bheen 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 iaitial
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 76GW1-—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

‘7//g 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

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.

NVIE NP T AL

oo gsCT MUMBER  £4222400
SIFLE OBROAUPD CLJUYWY
DALY TERSY LJT SAMPLES: PART
T56uW1
2ARAMETELS STORFT ¢ 374774
METHND o
JATE 7716784
Tiv- 1700
BCROLETY (/L) Iq210 <11
G
LCRYLINITRILFE (UG/L) 34215 <11
o
AFNZITT (UG/ZL) 34030 CQe?%
0
IRAMANTCHLOROMETHAME 321601 <O.70
s/ 0
ARDUICFDR Y (UL 3214 <1.40
n
BROVIMET AN (UG/LY 34413 <1
0
TAR=M TTIRACHLORIDE 32172 <la.4
(/L) 1]
THLRRIN R TN (UG/LY 34391 <0450
]
THLCS O TeANE (Ue/L)Y 34311 {2
3
2eCHLYTTHYVIMYLETHER 345754 <1
[qUA N 0
CHLAROF TN (BS/L) 32106 <070
3
THLZRDMT THANY (UG/L)Y 3441F8 <1
g
JI20AMACHLORAMETHANE 34306 <le2°0
l|lf/|_) o
PICHLERTFLUD Y METHANE 24668 <1
(Ui /L) n
Tol=DTCH I TROTTHANE 3449¢ Cleb
(He /) ]

142010 OROETHANE 34521 <146
(i /L) 0
Lel=0T1CHLGRNFTHYLENE 34591 Cle3d
(SN0 i
T=19 ~NTCHLOPOTTHENE 24546 <12
[S1EVATD] r
Yol =NT0H PROTROPANE 4541 <Js7
[ANAD] o
TS =i =0 TCH*T'FTPENE 34774 <(as8

UTA)

i

SCIFNCE & FNCINFFRIMG

7562
374775

1/16/84
1029
<11
<11
<Ge3
<0.7C
<l.40
<1
<l.4
<0.50
<2
<1
<0.70
<1
<1.20
<1
Ca¢0
<1l.0

€1.3

12/us/84

756U
374776

7716784
1045
<11
<11
<0e3
<%.70
<l.40
<1
<le4
<050
<2
<1
<0470
<1
{1,290
<1
<Pefll
<le?
<le3
1.2
<he7

P

Site 75--MCAS Basketball Court Site Sampling Data

PROJECT NAME
PROJECY MANMAGIR:?

STATUS:

FIELD GROUP

THEGWY
274777

7716784
935
Qa1
<13

<Ce3
<Na79
<1440
<1
.4
<0.50
<2

<1
<Ne70
Q
<1.20
<1
<he60
<l.7
<lsZ
<le2
<Ng7

<Ca.8

PROLIMINARY

CAMP LEJZUNE
30JEN/SETSZLER
LEADER: BJ)B GREGORY

SAMPLE NJMBERS

T56WS
374778

7/15/84
11n9
<11
<11
COel
<0.70
€1.59
<1
Cl.4
<0450
<2
<?
<n.7H
<1
{1.20
<1
<l.60
Clef
Cle3
1.2

<07

75GW6
374779

1/16784
1433
<11
<11
{03
<0.70
Cla.40
<1
<l.4
<0«50
<2
<1
<070
<1
<le20
<1
<0650
1.0
Cled
Cle2
<Ne7

<ide8
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Tahle 2-36. Site 75-~-MCAS Basketball Court Site Sampling Data (Continued, Page 2 of 2)

ENVIR Wi TAL SCIFNCE & ENGIMEERTING 127L5/R4 STATUS: PRELTIMINARY
ey CT MUMKER 84222400 PROJECT NAME CAMP LEJEUNE
TIFLE GPGUPD CLJW)] PROJECT MANAGER: BOWEN/GEISZLER
frea-FTERST LYT SAMPLES: PART FIELD GROUF LEADER: B8IB GREGORY

SAMPLE MJM3ERS
756W1 736uW? 756u3 75644 753645 756W5
DSAREUTFL S STORET 4 374774 374775 27477¢ 374777 374778 374779
METHOD # ‘
JATE 1/16/84 T/716/P4 7716784 1716784 7716784 7716724
TI4" 1700 1629 1045 535 1170 1433
T=-147=-01CHLYFFOFFME 34699 <0e€ <0e6 Cheb <Neb Cle6 CGe6
(e /Ly 4
STHYLETP 2O (UG/L) 34371 <1 <1 < <1 <1 <1
Q
AETHYLFL CHLORINDE 24423 <1 2 <1 <1 <1 <1
: (e /71) ‘L
T4l aTy2=-Ti PCHICTHANE T4516 <19 <N,.,9 <0.9 <0e9 <0.9 <08
(e [
TETRACHL ' PAFTHENE 34475 <l.8 Cl.R <le8 <1.8 <l.8 <lae7
L) 0
1419}l =-T2T1CH| *ETHAME 34576 <142 1e2 <1e2 <142 Cla.2 Cle2
(U /L) Iy
1ele?=TFICKLYETHANE 34511 <le2 <l.2 <le2 <le2 C1e2 Cle?
[(RIEV A 0
TRICHLONF TEONE 39186 <143 1.4 1.4 <l.4 <le0 <le3
(/L) ]
TRICHL* P LU R GMETHANS 34488 <1 <1 <1 <1 <1 <1
[SHeEa ! b
FOLYTNE ruh/L) 34010 <Ceb <045 CGab (U [ Y Cleb
r
VINYL CHL7HIOFLOUC/LY 39175 <0e9 Q1 <Oe9 <1 <1 <049
0

Source: [ESE, 1984,
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Table 2-37.

ENVIR

Site 76--Curtis Road Site

svE T AL SCIENCE B FMGINFERING

SRNYTOT MUMPER

1L fEAUPRT CLJUWL
SeoAt  TERSE LJT SAMPLES: PART
Tecwl
FPARMATTE S STARET # 374780
METHND #
QAT T/16/84
TImT 1117
ACRDMLFET (16 /L) 24210 <11
Q
ACRYLOMYTRILT (UG/L) 34215 <11
¢
RENYTEE (0L 34033 (e}
0
320 )ITCHLTROMEFTHANE 32101 <0a70
(e /L) f
IRGUTENGY (U5 /L) 32104 <le40
&
ARNSAETHAME (UG/L) 24413 <1
n
TATI g TETIRACEHLORIDE 32102 <le4
(e sy ¢
THLORINEEr ZONE (UE/L) 34301 (41 %-11]
0
CHLOF T Lt (U /LY 24311 <2
9
aCH_»TTEAYINYLFTHER 24576 <1
(e /L) 0
THLOIOFE St (e /L) 32176 <0.70
0
CHL LS T AT (UG/L)Y 34418 <t
0
DI R OMETHANE 34376 <1.20
(e /1) 3
VICHLIDTPLOT PETHANF 24668 <1
(1 /1) h
141=-27CHIAPOGTTHANE 34456 <0.67
[REMA W &
a2 =212« NPAT THANE 34831 <1l.0
L) n
Tel="71CH N CTHYLERE 34501 Cle3
(1o /L) 4
T=142=01CHLAPNTTHENF 24546 1.2
(/L) il
TaZ="1CHL AR ROFANE 24541 <047
(v sy 0
DIC=14 7= ICH OERNFENE 4704 (U
[AUAAD] [d

RQ422240C

T6GW?
374751

T/16784
1227
€11
<11
<043
<0,70
<l.40
<1
<1.4
Q50
?
[}
<0,70
<1
<1.20
<1
CJerh
1.8
(la3
C1a.?

<Ne7

Sampling Data

12/7G5/84 STATUS: PRELTMINARY
PROJECT NAMI CAMP LEJEUNE
FROJECT MANAGER: BOJEN/GEISZLER
FIELD 6R8UP LEADER: B2B GREGORY

SAMPLE NIJMRERS

PASGE

[
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Table 2-37. Site 76--Curtis Road Site Sampling Data (Continued, Page 2 of 2)

ENVIRTRMLETAL SCIEMCE 8 FMGINEERINA

RANTLCT HUMBER R42224 00
FITLD fRrypl CLJW]

SRILULTERES LJT SAMPLES: PART

766041

IARAMETE S STORFT # 1747810

METHOD #
JLTE 7716784

Tiv" 1118

T=14%=01CHL*FROPENE 14/99 Neb
(e /e 1]

TTHYLEINZORE un/L) 34371 <1
0

METHYLZLT CHLOFIDE 24423 <1
e /L) 3}

1ele e2~TLCHYITHANE 24516 (P9
(uc /L)y n

TETFACHLUF OFTHEME 4475 Cle7
[REAEVA IR [y

Talal=-THICHL*ETHANF 34516 €1.2
fUS/ED) o]

Lol al=TP1CHIL PETHANE 34511 <le2
(1~ rL) ¢

TRICHL N N THTNY 39180 Cled
(R4} 0

TRTI{HL *FLUCGOMETHANE J4408 <1
(o /u) )

TOLJT NS rucsLy 34010 <Je6
1]

VINYL CHLOPIPE(UR/L) X9175 <09
0

Source: ESE, 1984,

76642
374781

7716784
1227
{N.E

a1
a
0.9
<1.7
<l.2
<i.2

<1.3

12705784

STATUS: PRELIMINARY
PROJECT NAMI CAMP LEJEUNE
PRDJECT MANAGIRI 30WJEN/GETSZLER
FIELD GRIUP LEADER: B3B GREGORY

SAMPLE NIMRERS

RPAGET

nN

ry
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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.

3-1
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LEJEUNE.1/DATA/VTB3-1.1

01/13/85
Table 3-1. Summary of Recommendations
Surface éﬁt/
Site Wells To Be Total Wells Water Sediment Analytical
No. Installed To Be Sampled Samples Samples Constituents#*
1 o/ +F o2 - Z cd, Cr, Pb,
Sb, 0&G, VOA,
T. Phenols
2sp
2. o 2 57 0 &% g oCP, OCHM#/
— 6 & s/ o 9 LOTA ot
9 YA g 628 Y  cd, cr, b,
0&G, VOA,
T. Phenols
21 0 1 0 0 oce,éoca PCB 0/ P
B Gl 21
22 F/O 13- (9 o/ 0 Pb, 0&G, VOA
24 & 2/3 58 2 = Metals A, VOA
23 Metals A
28 o/ 3 2 £ Metals B, OCP,
PCB, 0&G, VOA
28 Metals B, OCP,
PCB, O0&G
30 o/ —-rZ@/ o/ -8/ Pb, O&G, VOA
— 55 3 - z 2 Po, O 6 Lok
36 0 4 0 0 cd’, ct, pb,
O&G VOA,
T. Phenols
41 A &4 O & Cd, Cr, Pb,
/ s & & VOA, OCP, O&G,
T. Phenols,
Mirex,
Ordnance
Compounds
2
45 = 7 & o¢~& b, 0sG, VoA,
A 1 &30 Yisual Muly.

% /) 44/ om P Xylent, MEL, snBh and FOB 7 gt/ o scex

/(5.
(/ 5@79/1/ /7&//?7/5

3 Bidy g
(7 G0

Hon, Sy O % »5/7Zl A
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LEJEUNE.1/DATA/VTB3-1,2

01/13/85
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 A -2 o 9 ¢d, Cr, Pb,
> vd 3 32 0&G, VOA,
T. Phenols
68 0 5 ~0 0 VOA
69 0 8 I o oCp, PCB, PCP,
& 2 oA, Hg, Resi-
dual Chlorine
e/
73 ,9’2_ s o 3 a3 cd, Cr, Pb,
Sb, 0&G, VOA,
T. Phenols
74 0 < 0 0 0CP, OCH, PCB/ veH
75 0 6 0 0 VOA
76 0 2 0 0 VOA

- = Not applicable.

* Key to Constituent Abbreviations:

0&G = 0il and grease.

Cadmium.
Chromium.
Lead.
Antimony.

VOA = Volatile organic analysis.
T. Phenols = Total phenols.

OCP = Organochlorine pesticides.,
OCH =-Organochlorine herbicides.

DDT-R = o,p- and p,p'—-isomers of

PCB = Polychlorinated biphenyls.
Metals A = Arsenic, cadmium, chromium, copper, lead, nickel, selenium ,
Metals B = Arsenic, cadmium, chromium, lead, mercury, nickel, and zin ¢
Visual Only = Samples taken and inspected in the field for petroleum,

lubricant (POL) contamination.

DbD, DDE, and DDT.

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

ééé)“2:7>7§77//<kﬁb/ 4z%957,75612n904;71‘AMM&é

Pentachlorophenol.

3-3
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Table 3-1.

LEJEUNE. 1/DATA/VTB3-1.3
01/13/85

Summary of Recommendations (Continued, Page 3 of 3)

Organochlorine Pesticides (OCP)

Volatile Organic Analysis

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

(V0A)

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,

3-4
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LIST OF ABBREVIATIONS



As

BDCM
BHC, A
BHC, B
BHC, D

CCL3F
Cd

Cr III
Cr V1
Cr
Cu

DBCM
DCE
DCFM
DDD
DDE
DDT
DDT-R

EPA
ESE

Hg

IAS

Mc

wucas (H)

MCB Camp Lejeune
mg/kg

mg/L

NCA
NFD
ng/L
Ni
NL

0&G
OCH
OCP
11DCE
11DCLE
12DCLP

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

ACRONYMS AND ABBREVIATIONS

Arsenic

Bromodichloromethane
alpha-hexachlorocyclohexane
beta-hexachlorocyclohexane
delta-hexachlorocyclohexane

1,
Trichlorofluoromethane ¢ =, - f‘/
Cadmium

e ChE O

Chromium, trivalent
Chromium, hexavalent
Chromium, total
Copper

Dibromochloromethane
Dichloroethene - )
Dichlorodifluoromethane A R
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 Weud £ 77

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

A-1



2

7/

e

e

.- fﬂlf’
12DCLEE
111TCE

112TCE

Pb

PCB
PCP
POL

Sb

Se
SNARLs
STP

T. Phenols
TCE

TCLEA
TCLEE

T12DCE
TNT

ug/L
VOA
WP

Zn

LEJEUNE.L/ACAB.2
01/13/85

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 /*fjéﬂpkff
Sewage Treatment Plant o e
Total phenols

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

micrograms per liter
Volatile organic analysis
White phosphorus

Zinc

Yo
/}7 4/ 174 G L
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GROUND WATER LEVEL ELEVATIONS
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APPENDIX B

LEJEUNE.1/APPB.1
01/14/85

/,/lzJ / - Y2

/f”//w~"w \

 a

GROUND WATER LEVEL ELEVATIONS (FEET) /ykﬂf ////f

/

<

—~

4}/

a /

Well Relative Water Elevation of
Number Date Elevation¥* Levelt 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=-5~84 101.27 14.0 87.27
1GW6 7-5-84 106.00 7/ 15.6 90 .40
2GW1 7-4~84 - 8.0
9GW1 7-5-84 '534dh 9.7 95.83
9GW2 7-5-84 102.54 9.5 93.04
21GW1 7-4-84 105. 74.AM 11.0 94 .74
22GHW1 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 5.1 86.35
24GW4 7-7-84 94,28 845 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 3.5 938,70
30GW1 7-6-84 Q;; 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
36GWaA 7-31-84 108.18 5.7 - 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 8-1-84 103.11 3.4 99.71
45GW3 8-1-84 102.73 7 5.6 97.13
54GW1 7-16-84 O - 9.0
68GW1 7-17-84 »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
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GROUND WATER LEVEL ELEVATIONS (FEET) ,,/
(Continued, Page 2 of 2) /

APPENDIX B

el

LEJEUNE.1/APPB.2
01/14/85

— T 1 T

Well Relative Water Elevation of
Number . Date Elevation* Levelt Water Level**
69GH1 7-18-84 97.05 8.93 88.12 | 78k Fo Te7
69GW2 7-18-84 101.72 8.30 93,42 elev,
69GW3 7-18-84 101.09 7.40 93.69 | 7/, e ey
69GW4 7-18-84 105.17 8.94 96.23 Lot !
69GW5 7-18-84 99.34 11.45 87.89 | /77¢° ‘
69GW6 7-18-84 93.46 27.75 65.71
69GW7 7-17-84 82.41 17.7-¥ 7 64.71
69GW8 7-17-84 97.03 10.52 86.51
736wl 7-6~84 103.36 4.3 -7 99.0
73GW2 7-6-84 102.84 3.1 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 7.05 104,55
75GW2 7-16-84 114.25 8.0 106.25
75GW3 7-16-84 114.54 9.16 105.38
76GW1 7-16-84 111.25 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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TRACER RESEARCH CORPORATION

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 so0il near the probe or in the ground-
water below the probe. The soil gas.analysis is performed in
the field §ovthat 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.

c-1



TRACER RESEARCH CORPORATION

~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 investigation.

By contrast, using the TRC method 15 to 30 soll 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 to 20 liters)
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.



TRACER RESEARCH CORPORATION

~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

compoundéﬁ 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: N, 0., CO2., CH,, 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
probe. Thus, the TRC soil gas 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 typically 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
1 - 5 Feet 1.9 1.8 t oy 4.0 4,1 2%
2 - 5 Feet 2.9 3.2 7% .85 .99 t 11%
3 - 5 Feet 2.9 2.7 t 5% 3.6 3.3 * 6%
4 - 5 Feet 315 200 t 2329 675 360 t 43y
5 - 5 Feet 220 172 £ 17% 240 200 £ 13%
TCE ug/l
Day 1 Day 2 Day 3 s

6 - 4 Feet .049 .061 .052 t12%

7 - 4 Feet .072 .11 .047 I ax

8 - 2 Feet 90 137 301 I o63%

8 - 5 Feet 520 880 520 I 32%

8 - 7.5 Feet 800 970 620 * 22%
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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. 1In 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 contaminaticn, 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
aTe 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.

c-7
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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
agueous 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 pore fluids
and clay layers. Pore fluids tend to dissolve contaminant vapors
and blockbthe 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.
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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 so0il gas.

Chemicals Amenable To Detectidn In Soil Gas

Virtually all industrial soclvents 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-liquid
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
tatio 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 1
1,2 transdichloroethylene 1 3
methylenechloride 1 12
1,1,1 trichloroethane (TCA) 1 1.5
trichloroethylene (TCE) 1 2.6
carbontetrachloride 1 :1
tetrachloroethylene (PCE) 1 ¢ 1.7
chloroform 1 :9
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/l 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 is
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. In
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 t%e contamination.

The results of several soil gas measurements over two aguifers
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 2 to illustrate
how hydrocarbon distributions commonly differ from halocarbon
distributions as a result of hydrocarbon degradation.
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Table 2. Hydrocarbon Variation With Depth

Total
111 TCA Benzene Methane Hydrocarbons
Sample A - 3 Feet .0571 ND? 280 283
Sample A - 5 Feet .035 420 54,000 56,000
Sample B - 2 Feet 6 ND 2.3 3.5
Sample B - 3 Feet 3 ND _ 1 1
Sample B - 5 Feet ) 64 700 1800
Total
PCE Benzene Toluene Hydrocarbons
Sample C - 5 Feet .006 ND ND ND
Sample C - 10 Feet .012 ND ND ND
Sample C - 15 Feet .028 225 31 600

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