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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.

Figure I-I.

Site Number

1

2

6

9

21

22

24

28

30

35

36

41

45

48

54

68

69

73

74

75

76

These sites are listed below and shown in

Name

French Creek Liquids Disposal Area

Former Nursery/Day Care Center (Bldg. 712)

Storage Lots 201 and 203

Fire Fighting Training Pit

Transformer Storage Lot 140

Industrial Area Tank Farm

Industrial Area Fly Ash Dump

Hadnot Point Burn Dump

Sneads Ferry Road Fuel Tank Sludge Area

Camp Geiger Area Fuel Farm

Camp Geiger Area Dump near Sewage Treatment

Plant (STP)

Camp Geiger Dump

Campbell Street Fuel Farm and MCAS Air Field

Rapid R@fuling Area

Marine Corps Air Station (MCAS) Mercury Dump

Site

Crash Crew Fire Training Burn Pit

Rifle Rmnge Dump

Rifle Range Chemical Dump

Courthouse Bay Liquids Disposal Area

Mess Hall Grease Disposal Area

MCAS Basketball Court Site

MCAS Curtis Road Site

i-i
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During the onsite investigation of these 21 sites, 55 shallow ground

water monitoring wells were installed, and a total of 75 ground water

samples were collected for analysis from the 55 monitor wells,

17 existing potable water supply wells, and 3 hand-augered holes.

Information on a site-by-site basis relative to the number of ground

water monitoring wells installed; the total number of wells sampled; the

number of surface water, sediment, and soil samples collected; and the

analytical constituents for each sample type is presented in Table I-I.

In addition, Table I-2 presents information relative to the number of

soil borings, the number of soil samples collected from each boring, and

the identification of the existing potable water supply wells that were

sampled.

The objective of the data evaluation presented in Section 2.0 is to

compare concentration data for the samples collected versus available

standards and criteria to determine the presence of contamination. Also

presented in Section 2.0 are recommendations for future monitoring, and

these recommendations are summarized in Section 3.0.

1-3
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Table I-1. Confirmation Study Verification Step Sampling and Analysis Progrmn---
MCB Camp Lejeune

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

I
I
I

1 6 7 0 0 0

2 1 5 0 0

6 0 0 0 0

9 2 3 0 0

CA, C, Pb, Sb, G,
VOA, T. Paenols

I
I
I
I
I
I
I
I

21

22

24

28

30

35

36

41

i 1 0 0

2 3 0

5 5 2

3 3 2

1 1 0

0 3t 0

4 4 0

4 4 0 0

0

2S
2T

0

0

0 Pb, O&G, VOA

0 Metals A, DA
Metals A

0 Cd, , Pb, OgG, VOA,
T. Foenols

CA, C, Pb, VOA,
T. Phenols, OCP, 0&G,
Mirex, 0mlnance
Compounds

!
I
I

45 3 5 0

48 0 0 0

54 i 2 0

4S

0

1-4

Pb, &G, VOA
Visual Only

CA, Cr, Pb, O&G, VOA,
T. Phenols



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I

Table i-I.

01/13/85

Confirmation Study Verification Step Sampling a%d Analysis Progran--
MCB Canp Lejeune (Continued, Page 2 of 3)

I

I

Site to he Total Surface Sediments (S) Soil

No. Installed Wells Water or Tissues (T) Samples

15

68 3 5 0 0

69 8 8 3 0 0

73 4 5 0 0 0

74 2 3 0 0
6

75 3 6 0 0

76 2 2 0 0

Armlytical nstitents*

Visual Only

0 VOA

0CP, CB, I7P, VOA, Hg,
Pesidual lorine

0 VOA

0 VOA

I
I
I
I
I
I
I
I

Not applicable.

Key to Constituent Abbreviations:

Cr Chromium.
Pb Led.
Sb Antimony.
O&G Oil and grease.
VA Volatile organic analysis.
T. Phenols Total p_nols.
0CP Organochlorine pesticides.
0dq Organochlorine herbicides.
D-R-- o,p- and p,p’-isomers of DDD, [DE, and DDT.
PCB Polychlorinated hiphenyls.
Metals A Arsenic, cadmiun, chromium, copper, lead, nickel, selenium, and zinc.

Methyls B Arsenic, cadmiun, chromic, lead, mercury, nickel, and zinc.

Visual Only Samples taken ad inspected in the field for petrolet, oil, aJ/or
lubricm%t (POL) contamhnation.

Ordnance Ompounds TNT, DNT, RDX, and white phosphorus (WP).
PCP Pentachlorophenol.
Hg Mercury.

1" Hand-augered hles without casings.

1-5
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Table I-i. Confirmation Study Verification Step Sampling ar Analysis Progran--MCB Camp Lejeune

(Continued, Page 3 of 3)

Organochlorine Pesticides (OCP)

Aldrin
a-{C

b-BHC
d-BHC

lordane
4,4’-DDD
4,4’-DDE
4,4’-9DT
Dieldrin

Endosulfa Sulfate

Endrin Aldehyde
Peptachlor
Peptachlor Epoxide
Toxaphene

Oanochlorine Herbicides (OCt)

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

DDT-R

o,p-DnO
o,p-DE
o,p-DDT
p,p’-lDD
p,p’-DDE
p,p’-DDT

Volate_ Organic AnalTs,is

crolein
Acrylmitrile
Benzene
Brcmmethane
Brmodichlormethane
Brmoform
Carbon Tetranhlor/de

Clorobenzene
Cloroethane
Chloroform
Chlormethane
IKbroochlorcmethane
Dichlorodifluorcmethane
I, l-Dichloroethane
i,2-Dichloroethane
1, l-Dichloroethylene
T-I,2Dichloroethene
I,2-Didiloropropane
Cis-I,3-dichloropropene
T-I, 3-dichlorepropene
Ethylbenzene
Methylene Gloride
1, i,2,2-Tetrachloroethane
Tetrachloroethene
1, I, l-Trichloroethane
1, i,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Toluene
Vinyl Chloride
2-Chloroethylvinylether

I
I
I
I
I

Enviromntal Science ad Engineering (ESE), 1984.

1-6
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Table i-2.

Site No.

i

2

6

9

21

22

24

28

30

35

36

41

45

48

54

68

LEJEUNE.I/DATA/VTBI-2.1
01/13/85

Soil Borings and Monitoring of Existing Wells

No. of
Soil Borings

No. of
Samples Per

Boring
Total No. of
Soil Samples

(No.) and Bldg. No.
of Existing Wells

20

0

8
2

0

0

0

0

3

0

0

9

4

9

0

0

3/3* and I/2

1/20"*

0

l/8t
2/2tt

0

0

0

0

i/3"**

0

0

o/gttt

I/4"**

O/9ttt

0

0

Ii

20

0

8
4

0

0

0

0

3

0

0

0

4

0

0

(i) 636

(4) 616,645,646,
647

(0)

(i) 635

(0)

(I) 602-

(0)

(0)

(0)

(0)

(0)

(0)

(2) 131,4140

(0)

(i) 5009

(2) RR-45, RR-97

1-7
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Table I-2. Soil Borings and Monitoring of Existing Wells (Page 2 of 2)

No, of
No. of Samples Per

Site No. Soll Borings Boring
Total No. of
Soil Samples

(No.) and Bldg. No.
of Existing Wells

I
i
I
I

69 0 0 0 (0)

73 0 0 0 (I) A-5

74 2 3/2* 6 (I) 654

75 0 0 0 (3) 106,203,
S-TC-1251

76 0 0 0 (0)

* Composite sample from O- to 1-foot depth, I- to 2-foot depth, and 2- to

I
I
I
I
I
I
I
I
I
I

3-foot depth at each boring.
? Composite sample from 0- to 1-foot depth at each boring.

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

Composite sample from 0- to l-foot depth and I- to 2-foot depth at each

boring.
*** Grab sample collected at ground water table elevation at each boring.

Visual inspection only.

Source: ESE, 194.

1-8
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2.0 DATA EVALUATION

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

concentration data from the first round of verification sample

collection and analysis relative to available standards and criteria.

The data evaluation is presented on a site-by-slte 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 Reister, 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

bloconcentrated pollutants from the water in which they lived.

In general, three types of criteria are presented in the EPA Water

Quality Criteria: (I) 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 10-5 (one

additional case of cancer in populations ranging from i0 million to

I00,000, 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 dicectly from water

consumption or indirectly by consumption of contaminated aquatic

organisms found in mmbient waters. For some pollutants, however,

specific toxlcity-based criteria are presented for pollutants with

derived organoleptic criteria.

The criteria described above were selected for use in this data

evaluation because for most pollutants, these criteria are based on the

most recent toxicity studies and account for the carcinogenic effects of

contaminants. In addition, the EPA Water Quality Criteria which are

based on carcinogenic effects are generally more conservative than other

criteria which are based solely on acute toxic effects or a specific

acute adverse response such as the EPA Suggested No verse Response

Levels (SNARLs). Furthermore, the use of EPA Water Quality Criteria in

the assessment of ground water concentration data provides a more

conservative evaluation because these criteria are based on the

assumption that exposure to the contaminant includes consumption of

contaminated aquatic organisms, which would not be found in ground

ater.

Because Cr contamination was detected at several of the sites

investigated (in terms of total Cr concentration) and the Cr criteria

are presented for chromium in both the trivalent and hexavalent stats,

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

assued that all of the chromium detected was in the trivalent state.

Likewise, if the total Cr concentration exceeded the hexavalent Cr

criterion [50 micrograms per liter (ug/L)], then it was assumed that all

the Cr detected was in the hexavalent state.

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

Appendix B contains the ground water elevation data for the shallow

2-2
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ground water onitoring wells sampled during the investigation.

Information concerning expected rate and direction of shallow ground

water flow presented in the following sections is based on an analysis

of the ground water elevation data contained in Appendix B.

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

Site Investigation
o Six shallow ground water monitoring wells (Wells IGWI through IGW6):

Five downgradient wells (Wells IGWI through IGW5).

One upgradient well (Well IGW6).

o Deep water supply well No. 636 (Well IGW7).

Data Evaluation

Detectable levels of O&G, Cd, Cr, and Pb were identified in Wells IGWI,

IGW2, and IGW3 located north of the Min Service Road (see Table 2-i).

Of these analytes, only Pb levels in Wells IGW3 and IGW2 exceeded the

human health criterion (see Table 2-2). O&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 ere below the

applicable 10-6 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 Min Service Road, detectable levels of O&G,

phenols, Cd, Cr, and Pb occurred sporadically in Wells IGW4, IGW5, and

IGW6. All levels were below applicable criteria, as indicated in

Table 2-2. Seven volatile organic compounds were detected in Well IGW5.

Only two compounds (IIDCE and TCLEA) exceeded the 10-5 human health

risk assessment level (see Table 2-2). In addition, IIITCE was detected

in Well IGW6, and TCE was detected in Wells IGWI and IGW2. However, the

levels of these compounds were below the 10-5 human health risk

level.

Water supply well No. 636 (Well IGW7) 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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Table 2--I. Site 1--French Creek Liquids Disposal Area Sampling Data

[VI-’!’."-’.’AL SCIFNCE & EGINrERIIG 121L’=,/B STATUS: PRIL|INARY

T’F.JCT hUMHER B4224OU PRDJECI NAME CAMP LEJEUNE
IrL ’, nUP: CLJII PROJECT MANAGER: OENISEITLER
A."TPS: LJ1 SAMPLES/ CLJIS FIELD GRDUP LEADE: B)B GREGORY

S M;’LE NJMBE S

AR A’IC TE-’. STORET q 37700 37 7"1 37702 7703 3770 377B5
MFTHnD

]ATF 74518 71518 7/5/R 71518k 717/8 71518 7151B

TI’- 815 85 gSO 1015 ]0 1130 120

ACOOLFT’ (fIG/L) 3210 (1 (lO (10 (I0. (10

CRYL"ITILF (IIGIL) 215 (I <10 <I0 (I (10

0

0
k9, Zt. np nKETHANE 321ri <e.&O <O.&O <O.&O (,60 <0.60 (007 (0.60

3R’ F,F: (H/L) 3210 <1.3 <1030 <I.0 <1030 (1030 <1.0
0

0
ZARF, t’, .TRACIILOPIDE 32102 (1.2 (1.2 <102 (I.1 (I.

tUG/L) 0

?-L’ T’,’ Vl HYLFTHER 3576 <l (1 <1 <I (I

l.tr. 7L) 0
C,LC)R = (lUG/L) 3210& <qoSG <Oo6O <OEO <Oo60 <noSO (0o70

"HLO)’rAt} F (LIG/L) 4IP (] <1 (1 <I (I

0

ICHL’htI-I I)9"M[THANE )(&68 <I 41 (I (I (I (I

(/t) 0

Il-21c+ LTPTHANF 3q6 <qmSO (0. <fleO (noso 2.7 <000

(U It 0
+?-i;l CILF. Cr EOPANE 34541 <CoF, (D, <, (n. ((?.6

{nJ’/L) 0

tutti



m m m m m m m m m m m m m m m m m m m



m m m m m m m m m m m m m m m m m m m

Table 2-1. Site 1--French Creek Liquids Disposal Area Sampling Data (Continued, Page 2 of 2) PA.Z 2

VIkC’J’ErjTAL SCIENCE & TNGINFER|NG 1210518 STATUS: PFLIMINAIY

ap,I. CT r..UMnER 8qP22qOO PROJECT NAME CAMP LEJEUNE
IF L FI.P: CLJI PROJECT MANAGER: BOENIGEISTLER
AA"FI[S: LJI SAMPLES: CLJIS FIELD GROUP LEADE: BOB GREGORY

:’AP,’-’ T; +, $TnRET 7700 77qI 3772 77C 77G 77P5 77L:G

M[THOD ff

3T 7/S/Bq 71=/B 7/518 7/5/8 7f7/8 7/518

81 85 930 1015 lnO 110 120O

(lC/L)

9
[TIyL.E’iF C)’LOR IDE 23 (I (I (I <I (I (1

(IP/L) 0
TETR z-ILCqOETIENE 75 <1.5 (f.5 (1.5 <1.5 6.8 (1.7

(IKIL) 0

L,l, L’-T TCHL’THANE 3511 (I.0 (i.0 (l.O (1.0 (l.O (I.2 <O.qn

FR CIL’FLUnEOMFTHAN[ 344B8 <I (1 (I <1 (I

(Un/L) 0
OLU’,J ’UC/L) 34310 <0.5 <0.5 0,6 <0.5 0.9

0

0
2 Aq’ tlm- T qTAL (U&/L) 107 (G.O 7.0 IO.O 7.0 (G.

O
:I 3 If-, qT L(UGIL) 14 94 1Gfl 2q 9 7.g 5 (6.0

Ar,JTT’(Y.TOTAL IUG/L) 17 <5 (5 ( <5 (Sq

)TL ..o,Ip(r..IL) 560 ? 2 3 2 ([).7

0

0

Source: ESE, 1984.
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NAVFAC. I/HTB2-2.

O1/14/85

Table 2-2. Site I-- French Creek Liquids Disposal Area Data Evaluation

Anal yt es Regulatory
De tec ted Limits Value (ug/L)

Samples
Exceed ing
Limits

O&G Org ano I ept ic NL*

Phenol s Org ano i ept ic 30.0
Cd Drinking Water/Ambient Water I0

Cr III Ambient Water 170 mg/L
Cr VI Orinking Water/Ambient Water 50
Pb DrinKing Water/Ambient Water 50

I IDCLE NCAt NL
IIDCE 10-5 Human Health Risk Level 0.33
T 12OCE NCA NL

TCLEE I0-5 Human Health Risk Level 8
TCLEA 10-5 Luman Health Risk Level 1.7

IIITCE Ambient Water 18.4 mg/L
TCE 10-5 Human Health Risk Level 27
Toluene Ambient Water 14.3 mg/L

NL
None
IGW3
None
IGWI, IGW2

IGW2, IGW3, IGW6
NL
IGW5
NL
None
IGW5
None
None
None

*NL No ntmaerical limit available.
iNCA No criteria available.

Source: ESE, 1984.
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NAFaC. I/CLSI’r. 2
01/14/5

the aquifer; there appears to be some degree of protection against

vertical migration of observed shallow contaminants toward the lower

producing zones of the aquifer.

The types of contaminants present at this site are consistent with the

previous activities. Waste petroleum, oil, and lubricants (POL),

battery acid., and general maintenance solvents were known to be used and

disposed of at this site.

Migration Potential

Site 1 is characterized by low natural ground water gradients. The

shallow ground water flows at a low rate away from Site 1 toward

Cogdels Creek to the northeast, north, northwest, and west, and toward a

tributary to Cogdels Creek to the southwest. The current density of

monitor wells is not sufficient to determine if contaminants are

discharging into the surface water network. ’e low gradients will

discourage the horizontal flow of contaminants, although some flow is

expec ted.

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.

Recommendat ions

All wells sampled in the first verification sampling event sIould be

resampled in the second sampling event. All analyses conducted during

the initial sampling and analysis effort should be repeated.

2-8
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NAVFAC.I/CLSITE2.1
01/13/85

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

Si Investigation

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

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 2GWS)

o Three soil borings in former play area. Composite sample from O- to

1-foot depth, I- to 2-foot depth, and 2- to 3-foot depth at eaGh

boring.

Soil Boring 2SI:

0- to l-foot depth (Sample 2SIA)

I- to 2-foot depth (Sample 2SIB)

2- to 3-foot depth (Sample 2SIC)

Soil Boring 2S2:

0- to l-foot depth (Sample 2S2A)

I- to 2-foot depth (Sample 2S2B)

2- to 3-foot depth (Sample 2S2C)

Soil Boring 2S3:

0- to l-foot depth (Sample 2S3A)

I- to 2-foot depth (Sample 2S3B)

2- to 3-foot depth (Sample 2S3C)

o Two soil borings in drainage ditch adjacent to site.

from 0- to 1-foot depth at each boring.

Soll Boring 2S4 (upstream of site)

Soil Boring 2S5 (downstream of site)

Composite sample

2-9
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NAVFAC.I/CLSITE2.2
01/13/85

Data Evaluation

Ground Water:

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

above the 10-5 human health risk assessment level were identified in

the shallow grouhd water monitoring well (Well 2GWI). These compounds

were not detected in the four water supply wells in the vicinity of the

site (Wells 2GW2, 2GW3, 2GW4, and 2GW5). Protection of these wells may

be provided by horizontal separation from the site and vertical

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

ground water at Site 2.

Soils/Sediments:

DDD, DDE and DDT were detected in the majority of soil and sediment

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

levels of these pesticides above detection limits. The presence of

these compounds was’reflected in the shallow ground water onsite.

Migration Potential

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

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

produces drawdown cones with increased gradients. Data describing these

cones and the degree of hydraulic connection between deeper producing

zones and the shallow aquifer are not available. The presence of

shallow contaminants at Site 2 and active water withdrawal nearby

indicates that further investigation may be required.

Recommendations

All wells sampled in the first verification sampling event should be

resampled in the second sampling event. All analyses conducted during

the initial sampling and analysis effort for the ground water samples

should be repeated for the second sampling.

2-10
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Table 2-3. Site 2--Former Nursery/Day Care Center (Bld 712)

Sampling Data

[lVTF’,gll’:! lfL F’CIFI’ff’F &

-’:ILL’. (Pr’Hp CLJUI
:’:’,c-"i_Trr-’F:: LJ2 SAMPLE’S: APT

:i/1./ STTUS: PRELIHINARY

PROJFCT NAM. CAIP LFJELJNE
PROJECT MANGF: 90ENISEIS/LE
IELD GROUP LEADTR: BIB GREGORY

SAMPLE NJBERS
2 C’.’I 2CW2 oc,)3 2’5
)77C7 377 8 3747?9 3771 37q711

160C 1533 155 1510 1523

<O.O"P1 <,C91D <n,O0016 <O.OFIO

<O.O001C (n. O001O <,PeOlO <O,OOl <0,9901

(0,I0 (O,DlO <0,010 (C,c, io

O,q2 (0,0x (C,0O3 <0,093

<O.C01G (o. OOID <0.0010 <C,Ol

((.005 (n,Or% (n. OO5 <,3]5

<r.- <O,O:’P (.Ob2 (O,rP2



m m mm m I mm mm mm n mm mm



1

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

i

CILl’ SPflIIP: CLJW]
^Ar.’ TFFS: PAT SAMPLE: PAT

FTFS STORET #
MTHOD g

121651R

(tit/L) 0

377n7 3776B $7709 ]7q71Q

7/k/Hq 7/4/Pq 71418

1On 1530 155 1510

<0.02 <0.02 <0o02 <0o02

STATUS: PRELIMINARY

PROJECT NM CaMP LEJE3NE
PROJECT 4ANaGER! 90EN/$E]ZLER

FIELD SRUP LEADER: 3g GPEGORY

SM=LE NJMBES

7q7|1

1500

0,02
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Table 2-3. Site 2--Former Nursery/Day Care Center (Bidg 712)

Sampling Data (Continued, Page 3 of 6)

EVI:t:uE.’TL sCIFNCE & ENGINFFRING 12105/B4 STATUS! PFLIMINARY

PnJCT MFI[.FR ,,222400

"FTEIS: LSI SAMPLES: PART

PROJrCT NAME CAMP LEJEE
PROJECT MAJGZR: BOWENIGEISZLER
FIELD GROUP LADER: B3B GREGORY

)AArTFvS TORT 76{)0 746!1 74602 746 ]7&O 7605 7606 76"7

MFTHnD

TI 1630 160 160 l&O 1630 160 160 160

PY) 0
HCoA.FF;(U!KG-DY) $90?6 <OoO6 CO.D6 (0o05 (o06 (0.06 40.66 4.06 (0.(6

F’C. u. S[r!( HIKG-DY 3427 (.04 (0.05 40o04 (0.05 (0.05 (9.05 40.05 (o05

9Hc.g (LI’DANF)SED 9 40.04 (0.5 <0.04 40.05 (.05 (0o05 4.05 (P.05

t/KG-DRY O
C..gFD(LIGfKG-DRY) 4262 (0.I0 (0.I (0.10 <e.1 (0.I 40.1 GO.] (O.l (0.I (3.1

0

?HLnANr.SEDIUCIKG 9I 41.9 42.0 (I. (2.1 (?.I (2.2 42.1 (2.1 (2.] (.

nPv)

D 0

DDt=F’tC(IIGIKG 393bi 9o5 5.0 (1.2 18 (|.4 (1.4 57 3.1 (I. 15;

pv) 0

PY)

’DCg!ILFN.A.SED(UGI &4 (O.0& (PoO& (.05 (0.96 (O.3& 40.06 (C.06 40or6 <3oCE 4Co97

KG-PY)

K-PY|

D:g’ILAr; SULF.SED 4354 <O.B 4.P C0.7 (flo8 40.9 (go? (n.9 (. ([. (I.0

IGIKG-DRY

NDIr ALn..E(U/ 543 (9.6 (0.6 <.5 4qo (9.6 (06 (o5 (06 .i.6

K-DRY) n
FpTE+LC.FIIJGIK& 39413 (0.7 (9.7 (3GO& (P.07 (O.P7 (oOR (DoO/ (O.L7

HFTCCHLP POW.CE 39423 (0.1 (9oi (0.I 4.I 4a.I <D.I <0.1 (CI (O.l

HrlKC-DRY
TO.:.,trtlFED(UG/KG- qn 419 42 4]P (21 4I 42 471 (

0
..-TflF(UFIK- 39741 41.I 41.2 (1.1 <I.2 (I.2 (1. (1.2 (1.2 I.

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

Sampling Data (Continued, Page 4 of 6)

E’,JVIRbNI:I r,;TAL SCIENCE & EN(|NEERING

odFCr NuPFR 84222=100
=IELD nPOUP: CLJSI
:,’-t!,,LTEi,S: L,91 SAMPLE: PART

RAFTF STRET #

METHO u

]T 8131P

SILVry,qrD(IIglWG-D) 39761
0

OITL,L(WrT T) 7032g

STATUS: PRrLIINARY

PROJECT NAM CMP LJEUNE
PROJECT MANAGER: OEIGEISZLER
FIELD GqOUP LFADER: 3 GREGORY

SAMPLE NJFIBEqS

?S)B SlC 22e 2R 22C 2S3A

57q61 3762 3763 37.6eq 37Q605 57QGu6

81318 9/318 RI3/R 8151R 8/3/RQ 813iR

1630 1630 1630 1630 1630 1630

<0,6 <0,5 <0,6 C0,6 C0,6

14.1 5,5 17,2 I.8 21,7 17,

?$3B 2SC sq

16]0 )60 165

(g.6 (0,6 (G.7

lq.9 !q, 2
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Table 2-]. Site 2--Former Nursery/Day Care Center

Sampling Data (Continued, Page 5 of 6)
(Bldg 712)

--JVI3N"Er.TL SCIFNC E’,,C. INFRTNG 12105/R1 STATJS: PFLIINtY

ClrL CtIP: CLdS1
PP,5’JFTEF’$: L$1 SAMPLE: C’ART

R,e,rTF "S STORFT If .XTQ610

MFTHOD U

]AT:" 8131e

rT 1630

HC%EL (U.’KG-OY) 907 (0.07

HC, 3 L ’OArJ) ,ED 39 <3,06

Ic/KG-Y 0

r, pv) 0

DFY) 0
DDT,r ",FII/KG- 30] 1o6

Py)

9 FLD I’,), S F llG/ G 93R3

KG-DPY) O
"DF,LJLr; ?ULFRFDe 3435

’C./K G-RY 0

PY)

KG-DRY O
HFPTCLq,cED(UGIKG 9I <0,0

-ny) O
iEPTCFIL r,0x [D 3923

[Ir/KG-PY O

PROJECT NAFIE CAMP LEJENE
PROJECT MANAGER: BOVENIGEIS?LER
FIELD GROUP LADER: BDB GR[GDRY

SAM}LE NJMBES
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I’ahle 2-3. Site 2--Former Nursery/Day Care Center (Bldg 712)

Sampling Data (Continued, Page 6 of 6)

SCIENCE & FG]NEERIEIG

-"TELl rP’UP: CLJS|

tA FTFk$: LI SAMPLES: PART

)AR:Tr’S STQRET #

MFTHOD a

ILVE,cED(UGIKG-D) 9]&l

0

n]STURI’:UFT WTI 70320 30,7

0

STATUS: PRELIMINARY

PROJECT NAM CAMP LEJEJNE
PROJECT MANGZRI OE/BEISZLER

FIELD SROIIP LEADE: BDB GREGORY

SAMPLE NJMBERS

Source: ESE, 1984.

11
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NAVFAC. I/HTB2-4.
01/14/85

Table 2-4. Site 2--Former Nursery/Day Care Center Data Evaluation

Analytes Regulatory
Detected Limits Value (ng/L)

Samples
Exceeding
Limits

DDD, PP’

DDE, PP’

DDT, PP’

NCA*

NCA

10-5 Human Health Risk Level

NL

NL

0.24

NL

NL

2GW!

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

Source: ESE, |984.
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NAVFAC.I/CLSITE6.1
01/13/85

SITE 6--STORAGE LOTS 201 AND 203

Site Investigation

o Twenty soil borings. Composite sample from 0- to 3-foot depth at each

boring. Samples 6SI through 6S20.

Data Evaluation

In many of the samples obtained at both Lots 201 and 203, DDDPP’,

DDEPP’, and/or DDTPP’ were detected (see Table 2-5). The individual

levels of pesticides were generally higher than observed in the soil at

nearby Site 2. Because lower levels of pesticides in the soil at Site 2

resulted in detectable contamination of ground water at Site 2, higher

levels of pesticides at Site 6 probably ha#e resulted in ground water

contamination at Site 6.

Migration Potential

No data are available which document the presence of contaminahts in the

ground water at Site 6, or the value(s) of present ground water

gradients. Migration under natural conditions would be expected to be

minimal; however, pumping of water supply wells in the vicinity may

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

Recommendations

No additional verification monitoring is recommended. However,

characterization monitoring should be conducted to determine if the

contamination detected in the soil has migrated down to the ground

water.

2-18
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TsbLe 2-5. Site 6--Storage Lots 20]. and 203 Sampling Data

I I I

"-VI". "’;r ILL er. IENCE & FO I’NE ER TN MULTIPLE

CaMP LFJFUNE
STATION G

FIELD GnuP REPORT

6cl 62 6?
3530 37412 39631 37S13

RIGIB 1618 RI618 8.151R

1130 1130 1130 1130

<O.P7 <0,420 0,657 <0.535

<1,321 <0o315 <0,323 <0,01

<1.18 2.31 <1.1 <1.47

0.5 <0.5 <0.2 <C.7

0,6 I, I..3

1.0 <I;2 <0.6 <1.5

6.4 4.8 7.2 25,2

REP3RT

1130

<0.419

<1.15

0.5

(1o2

.5

DATE:

374515

8/6/84

.1139

(O.4lV

(0,313

1.78

1,7

DEC 05 19B

1015

(I.,I

0.

I.T,

2.7

37417

(1.19

9.6

7.

105

0o

1o





Table 2-5. Site 6---Storage Lots 201

EVIPir,’r’ AL ,CIEF,CE . ENGINEEPIN6

and 203 Sampling Data (Continued, Page

MULIIPL FIELD GROUP REPORT

CAM p LFJEUNE
STATION

610 6S11
}7462D 574&21 E7q&22 374623

105 900 900 gn

1,7 6. <0.426 1.

(0.316 320 <0.320 5.12

15.8

4.8 160 <0,5 25

1.5 120

49 <1,2 <1.2 170

5,0 10,0 6,2 ,2

2 of 3)

RrPORT DATE: WED, DFC 5 lq

762q 7625 374626

903 qOO I0O

.15 (0.46

7.7 <0.527 1.!

120 <1.20 47.1

12 <0. 11

17 <o.p

ID <1.2 on

13,3 . lq,1

&SI7

I000

525

77.4

.7

120

AS

29,1

2.7

12.





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

I I
,:’ A --_

I

& F’GINFERIHC MULIIPL FIELD GROUP REPORI RFP3RT

CAMP L[JEUNE

STATION

DATE: WLD, DEC 05

Source: ESE, 1984.

&slq 6g20

39316 1.95
0

39328 2.2e
0

3n511 6oi 1,9

921 18 1,1

3q3CI IO

70320 ?.8
0
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NAVFAC.|/CLSITE9.1

01/14/85

SITE 9--FIRE FIGHTING TRAINING PIT

Site Investiatlon
o Two shallow ground water monitoring wells (Wells 9GWI and 9GW2).

o Deep water supply well No. 639 (Well 9GW3).

Data Evaluation

Detectable levels of phenols, Cr, and Pb were found in Wells 9GWI and

9GW2 (see Table 2-6). Levels of Pb exceeded the human health criterion

in both wells (see Table 2-7); levels of phenols and Cr do not exceed

these limits. O&G in Wells 9GWI [3 milligrams per liter (mg/L)]

probably exceed organoleptlc 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. AI analytes detected at this

site can be attributed to the burning of waste POL.

Mlratlon Potential

Very low natural ground water gradients are estimated to exist at

Site 9. However, pumping at the water supply well would increase the

gradien locally. No data exist to estimate the degree of vertical

and/or horizontal hydraulic connection between shallow and deep aquifer

zones at this site. Currently, contamination from Site 9 has not

affected the supply well.

Recommendations

All wells sampled in the first verification sampling event should be

resampled in the second sampling event. All analyses conducted during

the initial sampling and analysis effort should be repeated for the

second sampling.

2-22
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Table 2-6. Site 9--Fire Fighting Training Pit Sampling Data

EVlR:,’J’.’C,TAL SCIEI!CE & eNGINEERING 1210518 .TATUS: P:E’LIMINAY

PTJrCl’ rtURER R222q 0{

:-IrLh C, EOUP: CLJII
A’"ETES: tJt SAMPLES: PART

METHOD

- 155 I0 I 50

0
ACYL?TF’ILE (UG/L) 2]5

EN7= l,Jr (UGIL) 3030
0

qk OIn n C I’L OIF TANE 321I (0,70 <0,7C

R"3F] (U(;IL) 3210q (1,0 (1,0 (1,30

HLOqE’.,ZF (UGIL) I

CL R qCTF (LI/L) 34311 <1 (1

2-CHL’ET"eVIhYLFTH[R 576 <1 <1 <1
(IIG/L) fl

CHLOOFO. H (I’G/L) 32106 <0.60 (0.60

0
:HLhVIHAHF (UG/L) 31e <I <1 <1

n
31 [ : 3C:L Pq PPIF THANE 5N3C6 (],19 <I,10 <I,00

(I;FIL) O
D CHL, D LqC. M{ THANE 6 (1

(;/L) O
,I-ICHLnOFHMF 396 <0.50 <q,50

rUe/L) O

’I/L) O
I, I-D CLf’ n FTPYLN 35nI

T-I -T EPLOP ETIENE 3qS&

I,?-TCI’I C;PI RPANE 351
fUr/L)

ZI-I ’-{’TCH’ROPFN 57r

PROJECT NAME CAMP LEJEUNE
PROJECT MANAGER: BOWENISEISZLER
FIELD GROUP LEADER: B3B GREGORY

SAMPLE NJMBES





Tabl e 2-6. Site 9--Fire Fighting Training Pit Sampling Data (Continued, Page 2 of 2)

ENVIRONMENTAL SCIENCE & ENGINEERING

PROJECT NUMBER 8422200
FIELD GROUP: CLJW!
PARAUETERS: LJI SAMPLES: PART

ARAMFTERS STqRET

METHOD
DATF

TIMI-

T-I.3-DI CHLPROPENE
(UG/L)

ETHYLBENZENE (UG/L|

METHYLENE CHLORTDE
(IJG IL)

34699
O

34371

0

I,I,22-TE’CH’ETHANE 34516
(UG/L| 0

TETRaCHLOROETHENE
(UG/L) 0

II!-TR]CHLTHANE
(UG/L)

I2.TRICHLEIHANE 34511

TRICHLOREIHENE 3780
(tIE/L) 0

TRICHL’FLUOROMETHANE
(UGIL) 0

TOLUFNF (UG/L} 34010

VINYL CHLORIDE(UG/L) 39|75

0

CAD=IUM,TOTAL(UGIL} lq27

CHROMIUM7OTAL(UG/L) ln34

LEADTOTaLIUG/L) 1F1

31LKGRIR(MG/L} 560

PHENOL (UGIL) 32730

Source: ESE, 1984.

37712

13Q5

<0,6

<I

(!

40.8

(lo6

(1.0

41,2

(1

<0,8

0,0

121181Be

376713

715184

I20

40.6

<I

<1

(1.1

41,0

<1,2

<I

<0.5

<.0

9,,n

<.3.7

9GW3
]7471

7151R

1430

40.9

40.8

41o5

40,90

41

40.5

(6.0

46.C

STATUS: PRELIMINARY

PROJECT NAME CAMP LEJEUNE
PRQJECT MANAGER: BOWENIGEISZLER
FIELD GROUP LEADER: BOB GPEGORY

SAMPLE NUMRES
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Table 2-7. Site 9--Fire Fighting Training Pit Data Evaluation

Analytes Regulatory
Detected Limits Value (ug/L)

Samples
Exceeding
Limits

O&G Organoleptic

Phenols

Cr Ill

Cr Vl

Pb

Organoleptic

Ambient ater

Drinking Water/Ambient Water

Drinking Water/Ambient Water

NL

3OO

170 mg/L

50

50

9GWI (Obvious

odor during

sampling)

None

None

9GW2

9GWI, 9GW2

*NL No numerical limit available.

Source: ESE, 1984.
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SITE 21--TRANSFORMER STORAGE LOT 140

Site Evaluation

o Four soil borings inside fenced compound.

Soil Boring 21S2A. Composite soil sample from 0- to l-foot depth

(Sample 21S2A).

Soil Boring 21S2B. Composite soll sample from O- to l-foot depth

(Sample 21S2B).

Soil Boring 21SI. Composite soil sample from 0- to l-foot depth

and i- to 2-foot depth.

O- to l-foot depth (Sample 21SIA)

I- to 2-foot depth (Sample 21SIB)

Soil Boring 21SIC/21S2C. Composite soil sample from O- to l-foot

depth and I- to 2-foot depth.

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

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

o Six soil borings outside fenced compound. Composite soil sample from

O- to l-foot depth at each boring (Samples 21S3A through 21S3C, and

21S4A through 21S4C).

Data Evaluation

Ground Water:

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

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

Well 21GWI 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.
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Table 2-8. Site 21--Transformer Storage Lot 140 Sampling Data

GROUP: CLJ]

ARAPFTES: LJ SAMPLES: PART

1210518 STATUS: PELIMINARY

PROJECT NAME CAMP LEJEJ4E
PROJECT MANAGER: BO@ENIGEISZIER
FIELD ROUP LEADER: B3B GREGORY

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

EVIO!.;,’Fr,ITL SEIEI’,.CF E EI,JGINrEIR]’G

-IFLb CFcUP: CLJal
,’r,’FTF’S: LJ4 SAPLE: PART

;AffFTFS STR[T

HTHOD
3T

21GW1
374715

39760 <0.02
0

3951 <0,010

0

12/5/R4 STATUS: PRFL|MINAY

PROJECT NAME CaMP LEJEUNE
PROJECT MANAGER: BOWENISEIZLEP
FIELD GROUP LEADER: B3B GR[GORY

15





’[’able 2-8. Site 21--Transformer Storage Lot 140 Sampling Data (Continued, Page 3 of 6)

SCIENCE [NGINEERIN MULTIPLE FIELD &ROUP REPORT REPDRT DATE: ED, DEC 05 158

CBMP LFJFUIE
$1ATIO I

21I A ;?l SI a 21IB ?I$1B 21I (" 2151C

CLL-2I:," TC 8131 8131P4 813184 81314 1318 131B 13184 PI314 8131 BI3I

CLLTI: T ’, 110 17D 1130 1730 1130

: Y} 0
03[),: ’,c’bcl ryKG- 39311 5.] ,0 (DoB O,& (’,5

3]E :’’.SLD IIIKG- 3q321 & 03 400 5,6 40.2 3o1

Y) 0

91 -L T’.:Fn (IGIK G- 3583 (3.2 (002 (02 <C02 (3,

E l)f, ILI:;, cD(LJI 3364 <.0 <OoO <0005 <0o9 <C,O (0006

’l]dL :.", P, ED (UGI 3435q 40,5 40,5 (0,5 <0,5 <0,5 (,& (0.5 (0,5 (0.5 (0.

Ylq ’H.r ULF,SED, 45 40o7 (,R (O,B <q,8 (C. oB (,B (,B (0,7 (OoB (0,

Lir.= At.’ .,cLD(UGI 3369 <0.5 <0.5 <0,5 <0,5 <005
.-’ y

H E r’T I’[. ’:" F D (II IKG 313 <O.O& <no06 (O,O <0,06 (0.o7

’K ". ’pv C

2,’,, -T!;-D(d/K8 97l <.1 41.1 <l,] <1,1 1,1

:t:v)
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Table 2-8. Site 21--Transformer Storage Lot ]40 Samp[ing Data (Continued, Pa:;e of 6)

m m m m

"_-MvIL;L;=T$.L EIENCE g FGINFEIN r-

CLL-^TIr FAF

C]LL:FTTI’ TI’.’F

SILV:x,: F:(ClKC-D)

D
MqITUPri" ’LT T}

0

MULIIrL{ FIELD ROUP REPORT

CAMP LrJEUNE
STATION ?I

2151A ?ISIA )SIB ISIB ISIC

II0 17O 1130 1730 113P

REPORT DATE: WED, DEC 05 ln84

71SIC IS2A 21S2A
3986 376) 38695

8131 8131 /31

1730 115 1730

21SB
37555

Ii5

21S2C

115

<0.5 (0.5 <0.5 <0.5 (0.5

<I.B (I.8 <l.B <l.B <I.9 <I.?

6o 6.7 .O 7,6 8,5 11o7





Table i-8. Site 21--Transformer Storage Lot 140 Sampling Data (Continued, Page 5 of 6)

3V’’,;’""TL SCIFNCE [NGTNEERI’G HULTIPLE FIELD GROUP REPORT REPORT DATE: ED, DEC 05 19

CAMP LrJEUNE
STATION 21

21(’" A 21S3B 2l3C 21;A 215 (IB

C3LLT:F PTF R/3/8 =I3/P 81318 81318 RIIP

3t_[CTI "". T .iE 12&q 1209 I2PO 1215 1215 1215

C z’, h (t/K-RY 39=,T& <0.05 (0.05 <0.05 <0.05 (0.5 (0,05

O

BC, ;, SC’ UC 1< C-DR Y) 262 (0.10 (O.IO (O, IO <O.O9 (O, IO (O. IO

,v) 0

YI

0

Dq’ILF ,,[E(UGI 359 (,F (O.5 (0.5 (0.5 (0,5 (0,5

’"/" -qRY 0

HT:.,LC FF’rX,E 323 <0.I 0.I <q.l <D.I <,I

y)





Table 2-8.

mm m m m m m m m m m m

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

U U m m

"--JVII !v:, TL CIENCE , GINEERINC.- IULTIPLE FIELD GROUP RZPOPT

CAMP LFJFUNE
STATIgN 71

REPORT DATE: VED, DEC 05

21S3A 21S3B 215C 21SA 21B 21SC

LL’[’’ "T’I 1200 1200, 12D 1215 1215 1215

SILV ; ,Lr’ (’I /KG-D 9761 (0.5 (0o5 (0o5 <0.5 (0.5 (0.5

O

IST.)’Fr.,T .’T) 7320 R9 79 7,6 5o0 70

Source: ESE, 1984.





I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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

Soil:

The majority of soil samples from Site 21 contained one or all of the

following compounds: DDD, DDE, and DDT. In addition, one sample

contained aldrin, and one contained heptachlor. These data verify the

handling/disposal of these compounds at Site 21. No PCB was detected in

any of the soil samples.

Migration Potential

Pesticide compounds were detected in the shallow soils but were not

detected in the underlying ground 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 water, it is

possible for them to migrate with ground water flow influenced by the

pumping of numerous water supply wells in the area.

Recommendations

Well 21GWI should be resampled in the second sampling event. All

analyses conducted during the initial sampling and analysis effort

should be repeated for the second sampling.
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SITE 22--INDUSTRIAL AREA TANK FARM

Site Investigation

o Two shallow ground water monitoring wells:

Well 22GWI 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 22GWI 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 22GWI. 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 O&G (I mg/L). Of extreme

importance is the high level of benzene (380 ug/L) detected in the

sample collected from deep water supply well No. 602 (Well 22GW3). This

benzene concentration far exceeds the 10-5 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 10-5 human health risk limit of

1.9 ug/L.

Migration Potential

All analytical parameters for Well 22GW3 were below detection limit,

except O&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

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

Od;" C l’:t W I:.[

’:lrL[ tCIJP: CLd:’I
:’AR;."FT[F:,: I.,.I -, -AMFLES:

(+IATUS: .rTL IH IN/Y

PRqJECT NAME CAMP LEJEJM
PROJECT MANAGER: BOWEN/gEIS?LER

FIELD GOUP LEADE: B3B CR[GORY

SAMOLE NJMBE$

W n





m m m
Table 2-9.

m
Sampling Data

m m m n
(Continued, Page 2 of 2)

m m m m
-3! 17

-VI,::Jd’FrJT,L SCI[NCF . EhC]"!F[RIVf. I21GS/P STATUS: P:ELIMIN/tRY

;Ir. LD 9P()LIP: CLO’.I
AOAI’FTTR: tJ=, LAMPL[.$: mART

#ETES STORET m Z7qTlf, 7q717

rIl 3"’ 70 PSO

T-I’-DICHLFROFN 346q9 (S.4 <0.6 <DoG
(UG/L}

THYLDI7UN[ lUg/L) 34371

[THYLENF CHLORIDE 3423
lllclt)

I,I,2t2-TE’CHtFTHJNE Z516
(UC/L)

TETACHLOPOETH[NE 34475
lUG/L) n

,I-TRTCL’THNE 35r6 (0.0

(UGIL)

I,I,?-TICHL’ETHANE 34511
(HG/L) 3

TICHLOROETH[NE 310
(LJ/L)

TRICHL’FLLJOROMETHANE 344P8 (r,q

lUg/L) 0
TLJF lUG/L) 3qOlO

0
VINYL CHLORIDE(UGIL) 39175 <0=6 (O,q (Oe9

0
LFAOTOIAL(UCIL} loll

0
31LKRtIPCMGIL) 5fb

Source: ESE, 1984.

PROJECT NAME CAMP LEJ[E
PROJECT MANAGER: BOENIGEISZLER
IELD GROUP LrADE: B)B GRFGORY

SAMmLE NJMBERS
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Table 2-10. Site 22--Industrial Area Tank Farm Data Evaluation

Analytes Detected Regulatory Limit* Value (ug/L) Samples Exceeding Limit

O&G

Pb

1,2-Dichloropropane

12DCLEE

T-l,2-Dichloroethene

Benzene

Chloroform

Ethylbenzene

Toluene

CCL3F

Organoleptic

Drinking Water/Ambient Water

NCAt

NCA

NCA

10-5 Human Health Risk Level

10-5 Human Health Risk Level

10-5 Human Health Risk Level

10-5 Human Health Risk Level

10-5 Human Health Risk Level

NL*

5O

NL

NL

NL

6.6

1.9

I ,400

14,300

1.9

None

22GWI

NL

NL

22GWI, 22GW3

None

22GW1

22GWI

22GW3

* NCA No criteria available.
? NL No numerical limit.

Source: ESE, 1985.
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be derived from the tank farm area. This may be attributed to hydraulic

connection of the producing zone(s) of well No. 602 with deeper

contaminated zones at the tank farm. The absence of contamination at

Well 22GW2 indicates that the migration pathway is deep, not shallow.

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

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

criteria/guidelines.

Recommendations

Because the first round of verification sampling and analysis conducted

at Site 22 indicated significant contamination of deep water supply well

No. 602, it is recommended that no further verification monitoring be

performed and that a more iensive 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 22GWI

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 IAS report.] The

records evaluated by the IAS appear to indicate that activities

producing the waste materials disposed of in this area did not include

solvent use. The data, however, indicate that this area could be a

source. This may be possible because small, unauthorized dumps of waste

solvent could have taken place without any records.

Site i0, the Original Base Dump, was considered as a potential site.

However, water quality data from well No. 637, which is located between

Site I0 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:

i. Locate source of TCE and other chlorinated volatile organic

compounds detected in deep water supply wells Nos. 601, 602,

604, and 609;

2. Determine concentration of detected analytes in source area(s);

3. Determine hydraulic conductivity of sediments in source area(s)

and at affected wells; and

4. Determine continuity of seml-conflnlng bed between water table

aquifer and deep zones yielding ground water to supply wells.

Methodology--The observed distribution of contaminants near the main

industrial area of Hadnot Point suggests that several contaminant

2-39
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sources may exist. ESE recommends that all records of activities within

the industrial area be reviewed with the following goals:

I. Document historical usage of all solvents at specific

buildings/yards; and

2. Map locations of all tanks, pits, drains, storage areas,

loading docks, oil water separators, and maintenance racks.

The motor pool on the south side of Dogwood Street should be included in

this effort because of the documented presence of TCE in an adjacent

stream. In addition, a detailed review of the Naval Research Laboratory

waste disposal activities should be included also in this study.

The work product of this effort should be a detailed map of all

potential source areas within the industrial area and near the Naval

Research Laboratory. This map will be used to determine the orientation

and density of the grid o be utilized during the proposed soil gas

investigation.

A sil gas investigaiton is recommended to delineate the source area(s)

of observed waste solvents. An excerpt from a promotional document

produced by Tracer Nsearch 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

distribdtion throughout the main industrial area to attempt to locate

discrete sources (i.e., buried storage tanks, bulk liquid disposal

areas). Additionally, the area to the west of well No. 602 should be

investigated. The pattern of contamination observed in supply well

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

19, the Naval Research Laboratory Dump.
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The pattern and density of the soil gas investigation may be altered at

any time to respond to the real time data generated in the field. The

results of the soil gas investigation will allow accurate placement of

ground water monitoring wells which will be required to determine

concentrations of contaminants in the ground water.

The results of the soil gas investigation should consist of a map

outlining source areas of the waste solvents. The pattern of

contamination revealed by the soil gas accurately follows the pattern of

contamination In the ground water. However, there is not an established

correlation between concentration of a compound in the oil gas

(micrograms of analyte per liter of air) and the concentration of the

compound in the ground water (micrograms per liter of water). Because

of this, and the fact that applicable environmental regulatlons/gulde-

llnes/criterla are tied to concentrations of contaminants in water,

monitor wells must be installed to sample the ground water in source

areas.

A best-estimate plot of the proposed monitor well locations is shown in

Figure 2-1. Final number and placement of these wells will depend on

the results of the soll 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.

241
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Figure 2.1
PROPOSED LOCATION OF CHARACTERIZATION STEP MONITORING
WELLS AT SITE 22--INDUSTRIAL AREA TANK FARM

CONFIRMATION STUDY
MARINE CORPS BASE

CAMP LEJEUNE
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Well 22GW9 is a proposed shallow well to quantify ground water

contamination near an underground storage tank which has been

preliminarily identified by LANTDIV personnel.

Well 22GWI0 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 22GWI through 22GW3 (water supply

well No. 602); 22GW4 through 22GWI0; and deep water supply wells

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

verification program.

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

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

wells, aquifer testing will be performed.

All monitor wells installed during the Characterization Step will be

tested by the slug test method. This technique will generate values of

horizontal hydraulic conductivity (permeability) of the aquifer in the

immediate vicinity of the well screen.

Short-duration pump tests will be conducted at the well pair locations

to allow quantification of the nature of the confining bed.

Additionally, the pump tests will allow calculation of transmissivity,

which is the hydraulic conductivity of the entire saturated aquifer

thickness.

These aquifer coefficients, in conjunction with measured ground water

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

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

Site Investisation
o Five shallow ground water monitoring wells:

Wells 24GWI and 24GW2--On downgradient side of borrow and debris

disposal area.

Wells 24GW3 and 24GW4--On downgradient side of fly ash and

splrator disposal area.

Well 24GW5--Upgradient of Site 24; downgradient of main

industrial area.

o Two surface water sampling stations:

Station 24SWI--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 24SEI--See surface water sampling station 24SWI.

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

Data Evaluation

Ground Water:

All .downgradient monitor Wells 24GWI, 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 10-5 risk level in Wells 24GW4 and 24GW3, and in upgradient

Well 24GW5 (see Table 2-12). Levels of As exceeded the 10-6 risk

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

water criterion at Well 24GW3.
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i. I-’[C:L ’qQFTPANE

l.) n

,I’, ,’=

1, -" CL,,p OL TPYLENF 3431

(’’-/I)

Clg.i.-I Cl’ r’pOE[ 347 i}

24--Industrial

INFER

Area Fly Ash Dump Sampling Data

MULTIPL!

CAMP LF JEUE
STATI’N ?4

FIELD GROUP REPORT

m l

RFPORT DATEI ED, DEC 05 IOR4

374719 374720 37t21 37722 374723 3747 399500 374725

7$r 945 1015 8q5 0 1630 l&30 1530

<II <12 (IO <17 11

<II <12 <10 <17 (ll (& NA

<0,4 <0, <0, <O,& 3

<0,70 <0,8 <0,70 <1,20 <G,flO

<l.&O <I, <I,60 <2,70 <1,60 <O,BO NA (0,70

<I <I <I <2 (I <0,7 NA (0o7

<]. <1o8 <I,5 <2,& <l,E <0,90

<2 <2 < <3 <2 <0, NA <0.9

<2 <? <2 <3 (? (O,B NA <OoB

1,0 <,80 <0,70 "<I,2 <0,70 (O,O NA

<l <I <l <2 <I

<l.2& <1,0 <I,?0 <2,00 <1,30

<I <2 <1 < <1

<0.60 <0.70 <0,0 <I,0 <0,60

<I.0 <I.I <l.O <I,? <1.9

<!,3 <I.5 <1. <2.2 <1,4 (0.79 NA 0.7g

<1,3 <1,4 <1,2 <2ol <1,T 2,7 MA <O,EO

<.oR (P-q <l),O <I <O.B

I
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[’able 2-11. Site 24--Industrial Area Fly Ash Dump Sampling Data (Continued, Page 2 of 3)

E’]"I:::’,,’"TM_ CIFfC & F!GIhER]t: MULTIPLE FIELD GROUP REPORT RFP3RT DATE: wED, DEC 05 ]9R4

FAMP LJEUNE
ST&Tlg 24

U

4r-w1 Q r-W2 2QGW3 2_Q G W4
7719 37720 37721 37472 7q72 T72 3985n0 3f775

(’t’, ’u

1, 1, I-TT ) L’ rTHNE 3506 <1.3 (1,q <1,3 <2.1 (1,3 (0,80 NA (C,TP

I 0
T ICHLC’’; Tl,r ;’F 59180 (I, (I.6 <Io <2o <I,5 7oi N (ooq

,lll

C"L FL’nkr"ETHNE 38 <1 <2 <1 <2 (1

’’J" IL

CPr’F,T’’I ’"G/l) 1 -’ 2 q.O 8,6 17.q <3.0 (3,0 ,7 5. 2.9

JICrL,l, ,I I,/I l"f, 7 <1 (15 61 <15

SrL "’ ’, [ITL (lit l1 IIQ7 <!. (1.q o6 2.2

ZI:C." ’T’I ()r L) l"q2 26 87 341 <3 <3 9 25 20





’]’able 2-11. Site 24--Industrial Area Fly Ash Dump Sampling Data (Continued, Page 3 of 3)

ENVIP’,!,FI(r:TAL SCIEN(F & FIC, INFERING

RgJrCT r;UMER Pq22200

I[L9 hnelP: CLJSI
DA,’,LIERS: MAS SAMPLES: PART

)ARAMTEVF TORET #

MTHOD

:ADIUM,c[ r) (MC,/KG- I(28

DY)

ZHR 0" IUI.}, S[ O (MGIKG- 1029
FPY 0

L[D,SED (’61KG-DRY) I05

CGPF S[P (MC./KC- 1043

ICKTL,?I:D (GIKG- 1068
DPY

SELE"IUM,FD (MIKG- 11R
BEY) 0

0

0

Source: ESE, 1984.

2SE1

RI318

160 150

0.3 1.9

1.6

10

<0,05

I 7

0, 1

<OoA

25.0

STATUS: PRrLIMINARY

ROJECT NAMZ CaMP LEJZE
PROJECT MANAGRI BOEIGEISZLER
FIELD GROUP LEADER B3B GREGORY

SAMPLE NJMBES
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Table 2-12. Site 24--Industrial Area Fly Ash Dump Data Evaluation

Analytes Regulatory
Detected Limits Value (ug/L)

Samples
Exceeding
Limits

Cr III

Cr V1

Pb

As

Cu

Ni

Se

Zn

TL2DCE

MC

Benzene

Chloroform

TCE

Ambient Water

Drinking Water/Ambient Water

Drinking Water/Ambient Water

10-5 Human Health Risk Level

Organoleptic

Ambient Water

Drinking Water/Ambient Water

Organoleptic

NCA*

10-5 Human Health Risk Level

10-5 Human Health Risk Level

10-5 Human Health Risk Level

10-5 Human Health Risk Level

170 mg/L

50

5O

22 ng/L

1 mg/L

13.4

10

5 mglL

NLt

1.9

6.6

1.9

27

None

24GW3

24GW3

24GW3, 24GW4, 24GW5

None

24GW3

one
None

NL

24GW2

None

None

None

*NCA No criteria available.
NL No numerical limit.

Source: ESE, 1984.
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NAVFAC. 1 / CLS ITE 24.2
01/13/85

Trace levels of organic compounds were detected in Wells 24GWI, 24GW2,

indicating that small quantities of solvents may have been disposed of

in the western side of the site. Although the 10-5 risk levels for

the organic compounds were not exceeded, chloroform in Well 24GWI

exceeded the 10-6 risk level, and methylene chloride in Well 24GW2

exceeded the 10-7 risk level. Levels of benzene above the 10-6

risk level were detected in upgradient Well 24GW5; benzene was not

detected in any of the other wells at this site. Benzene, therefore,

may be derived from activities within the Industrial Area outside of

Site 24.

The observed metals and trace organics in the 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 (24SWI) 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 TI2DCE) were also detected at this station.

Although the TCE level did not exceed the 10-5 risk level, it

exceeded the 10-6 risk level; no satisfactory criterion exists for

TI2DCE.

At Station 24SW2, downstream of Station 24SWI, 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 fro this site.

2-49

I



!
!
!
!
I
!
!
!
!
I
II
!

!
i
!
!
l
I



l
!
!

i
I
!
!
!
II
!
i
!
i
!
I
!
i
I

NAVFAC.I/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 ground water flow rate

and direction are located close to Site 24.

The surface water sampling stations indicated that migration of the

detected analytes TCE and TI2DCE was not occurring under the flow

conditions at the time of sampling. The presence of detectable levels

of volatile compounds at Station 24SWI during low flow conditions may

indicate the potential for higher levels during high flow periods.

Conversely, high flow conditions may result in dilution greater than

that observed during the initial sampling period.

Recommendations

All ground water, surface water, and sediment stations should be

resampled during the second sampling period. All analyses conducted

during the initial sampling and analysis effort should be repeated for

the second sampling.

2-50
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SITE 28--HADNOT POINT BURN DUMP

Site Investigation

o nree shallow ground water monitoring wells:

Wells 28GWI and 28GW2--On downgradient side of site at the

shoreline of the New River.

Well 28GW3--On the downgradient side of the eastern portion of

the site, east of Cogdels Creek.

o Two surface water sampling stations:

Station 28SWI--In the north-central area of the site, where

Cogdels Creek passes through the landfill area.

Station 28SW2--1n Cogdels Creek, downstream of the site, near

intersection with the New River.

o Two sediment sampling stations:

Station 28SEI--See surface water sampling station 28SWI.

Station 28SE2--See surface water sampling station 28SW2.

o One tissue sampling station:

Tissue from two different species of fish were oDtained 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 28GWI only. Trace levels indicated disposal of these compounds

in the western portion of the site. The level of vinyl chloride in this

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

ENVIRONMENTAL SCIENCE g ENGINEERING MULTIPLE FIELD GROUP REPORT REPORT

CAMP LEdEUE
STATION

28GW1 2W2 28GW3
374726 374727 37472R

COLLECTIOn’ DATE 7/7/84 717484 717184

COLLECT10N TIM IlOO 1120 1515

28SW1

8]0

4q. OdOlO
<.010

<0.003

<E.o008

<o0:

<nGo5

<0002

ALDRI tUG/L) 3330 <0,0008 <0,0008
0

BHC,A (IJG/L) 39337 <0,0010 <0,0010"

HC$B tUG/L) 39338 <0*00C10 <0,00010

0
BHCtD lUG/L) 39259 <OeOOO3 4000C3 <0,0003

RHCtG(LINDANE)(UG/L) 3q347 <0.00010 (O,COOIO 40,00010

0
CHLORDANE (UGIL} 395 (,010 (0.010

P
DODtOPm(U/L) 3931 0,12 0,093 0,22

ODEtPPeIt.I/L) 3320 0,015 028 0,007

0
DDTsPP’IUG/L) 39300 <0005

DIELDRIN tUG/L) 3380 0,003 <OOOIO (0,0010

ENDOSULFAA tUG/L) )k361 40,0008 40.0008 40,0008

0
ENDOLILFAHB tUG/L) 34356 <0,00 <6,002 40002

0
[NDOSULFA SULFATE ]4351 <0,005 <n,OO5 40,005

lUG/L) n
rNDRIN (U/L) 3737n <000) <0o002

0

ENDRIN ALnEHYE 3566 40.004
(UC/t.)

HEPTCHLOR lUG/L) 391 <0,0007 <0,0007

HEPTCFLOR POIDE 3942 <0,0006 <n,O006

TOXAPHE)E lUG/L) 3940? <0,100 <,IOD <q.lOC

0
OILgGRIR(HGIL) 56 5 2

0

2RSW1

814184

<0.0910

<.00

<O,n3

40,00010

400C03

4C,0008

<O.Or2

40,02

A

3777

813184

10

<0,031

",

40 nn

<OoO001r.

40{135

40009

<"O

<,0

<3,00nF

<t,!93

OAT[: TUE, DEr 18 lSq

OASE





]’able 2-13. Site 28--Hadnot Point Burn Dump Sampling Data (Continued, Page 2 of 6)

ENVIRONHENTAL SCIENCE & ENGINFERING HULTIPL" FIELD GROUP REPORT RFPORT

CAHP LEJFUNE
STATION

OATE! TUE DEC IB IE4

28GW1 2GW2 283 2ASW1. 28W1 98SW2 28SW2
37q726 37q727 37728 37727 3=851 3773"

COLLECTION DATE 7/7/8 7/7/8 71718q 8/3/8 R//8 8/5/A 8/q/8

COLLECTION TIME 110 ]120 1315 830 8" 10" ln’?

ARNICTOTAL(UG/L) 1 02 18 (1.0 l 430 NA <0 <1.
0

CADMIUMTOTAL(UGIL} I 27 <B.G 46.0 46.0 4.0 NA <.O
0

CHROPTUHTnTAL(UGIL) 1 3 <6.0 460 330 43.0 N <3.0 45.0
0

LEADTOTAL(UG/L) 1 51 4q.O <00 35&,0 <33, N <33.0
0

ERCUPY,TTAL(UGIL) 71q90 03 40.2 <q.2 4.2 NA <q2

NTCKEL,T,(UGIL) 17 <15 <15 57 49o NA 49.0 <12

0
ZINCTOTAL(UGIL) 1,92 43 43 13 52 NA 20

ACRqLFIN lUG/L) 321 <]1 411 <13 <6 NA <6 NA

0
ACRYLOITrlLE lUG/L) 215 411 41] 415 <6 NA 46 NA

O
BENZENE (UGIL) 33 4. 40.5 <E 40,2 NA 40,2 NA

BROMODICHLOROMETHANE 3211 <0,80 4P,70 <O,qO <,0 NA <O,n NA
(LI/L}

BOMOFOR lUG/L) 2Oq 41.60 4]50 41,80 4 80 NA (D80 NA

BROMOMETHANE lUG/L) 3|3 4] <I <2 40,7 N 40,7 NA
0

CARBON TFTRACHLORIDE 3212 41G <1o5 <1,8 <,?q NA <,gg NA
(UG/L)

CHLORBENZENE lUG/L) 3431 <0.60 <"50 <fl,GO < .30 NA <,3: NA

CHLORnETHANE (UGIL) 311 42 42 42 <0,9 NA <C. NA

2-CHL’ETH’VINYLETHEB 34576 <2 <? <2 <0.8 NA <0. NA
(UIL) q

CHLqROFORM (UGIL) 32106 40.70 <P,70 <qO <,4n NA 4,6 NA

CHLORgMETHANF (UGIL) 51P <i <1 <1 <0o6 <n,G

lib





Table 2-13. Site 28--lladnot Point Burn Dump Sampling Data (Continued, Page 3 of 6) PAGE q

ENVIRONMENTAL SCIENCE & ENI;INEERIIG MULTIPL

CAMP LEJEUNE
STATION 2B

FIELD GROUP REPORT REPORT DATE: TUE DE< IR Ir84

COLLECTIO DATE

CDLLECTI Ot TIME

DIBROMOCPLOROMETHANE
(U/L)

DICHL,DIrLUO’METHANE
(lAG/L)

191-DICHLOROETHANE

1.2-DICHLOROETHANE

|I-PICHLOROETHYLNE

(UG/L)
T-I,2-DICHLORETHENE

(UGIL)

1,2-DICHLOnOPROPANF

CIS-|.-DICHtPROPENE

(UGtL)

T-I3-DICHLPROPENE
IUG/L)

rTHYLBENENE (UIt)

MTHYLNE CHLORIDE
(UG/L)

1,1,2,-TF’CH’ETHANE

UGtL)

TETRACLOETHENE
(US/L)

ItI-IRICHLEYHAN[

1912-TRICHLETANE
(UG/L)

TR ICLORPETHENE

TR ICHL=FLUOROMETHANE
(JG/L)

TOLUE]E (IJG/L}

VINYL CHLnRIDF(UG/L)

?BGI 2oR2 28G3
37726 37q727 37k728

7/7/B 7/7184 7/7/84

I0 1120 115

q306 <1,0 <l,O <1o50
0

x4668 <I <I

396 <0.60

4531 <10 <I,0 <1.2
0

501 <1. <1.3

456 B

3704 <0.? <0.8

?
34571 <I <1 <1

0
74516 <O,g <0,9 <I

0
3475 <2,1 <I,9 <2,3

0

3506 <I, <I,3 <1,6

180

5410
0

9175 22 <1

?BSWI 28qW1 28W2 282
574729 3ASrl 3773, 39852

813184 814184 81318 81418

830 P3 n 1000 IOC:n

<0,70 NA <0,70 N

<0,7 NA <o7 NA

< ;=50 NA <,39 NA

<0,60 NA <0,60 NA

<3,70 NA <0,79 NA

<q,O NA (0,70 NA

<O,q NA <(’, NA

<,5 NA <D,5 NA

<0.6 NA <9.6 NA

<0,6 NA <0,6 NA

<0,4 NA <O,q NA

<3.70 N <0.73 NA

<0.70 NA <.7 NA

<9.5 NA <r.5 NA





]’able 2-13. Site 28--Hadnot Point Burn Dump Sampling Data (Continued, Page 4 of 6)

ENVTR3FhTAL SCIFNCE EN61NEERIN6 121C51RQ STATUS: PRELIMINAqY

PnOJFCT IUMBER 8Q22280

IELO GRnUP: CLJSI
)A"FT[: Lql SAMPLE: ART

28SEI 28SE2
7Q6Q5 37Q66)ARArTFFS STORET

MFTHOD ff

PROJECT NAME CAMP LEJEUNE
PROJECT MANAG[E= BOEN/SE|$ZLEP

FIELD SOUP LEADER: B)B GRE6ORY

SAMPLE NJMBERS





Tabl.a 2-1_3. Site 28--I1adnot Point Burn Dump Sampling Data (Continued, Page 5 of 6) 2o

nO,IICT NUPRER 22200
:IELO GRvUP: CLJI
AMETEPS: LS41 SAMPLES: PART

ARA’FTES STORET 37QGQ5 37QGQG

MFTHOD
]ATE

TIM 830 1090

CADUTU,FD (G/KG- 1028 0.I

SHROTUSED (M/KG- 1029 lO.O 0,

DPY) 0
LEAD,SED (MG/KG-DRY) 1052

0
ARSE’,ICED (MGIKG- 1003

ny) 0
NICKL,SED (MG/KG- 1068

PY)

INC,En (M/KG-DRY} 103 l&
0

MERCJqY,SFD(VG/KG- 7121
DRY) 0

MOTRTURECtWE WI) 70320 25=0 5R,6

12/051R STATUS: PRELIMINARY

PROJECT NAME CAMP LEJEUNE
PROJECT MANGTR: 30ENISEIZLEn
FIELD GR3UP LEADE: B3B GREGORY

SAMPLE NJMRES





’table 2-I’3, Site 23--[ladnot Point Burn Dump Sampling Data (Continued, Page 6 of 6)

EJVI’METAL SC|ECE K ENGIN.EER|N?, 12105184 STATUS: PELTMINARY

PROJECT MUMBER 94222400 PROJECT NA%Z CAMP LEJEUNE

CIFLP GPhUP: CLJT PROJECT MANAGEK= BOWEN/GEISZLER

Rh"ETEP: ALL SAMPLES= ALL FI{LD GDUP LADER= B38 GREGORY

2RIll
)APA’4TFP$ STORET #

MFIHOD

TI

WFT) 0
ENDRIN+TISS(UIKC- 34397 (0,3

HEPTACHI CPsTISSIUGI q]

K -. FT O
EPTACL’R EFhYTISS g42

UClKG-WET 0
PCB,TDTL,TISS(U61 9520 11

K G-.IET 0

HC+ATTSS (HG/KG- 81819 0.10
’JFT) 0

HC,t,T)ES (IIG/KG- 8]820 (Oo

HC,D,TTCF. (UG/KG- 81821 <8.10
rT) 0

BHC,GfLINDA’r)TISS 39784 (Ore07

Vr/VG-[T 0
SHLqDAF+ T! SS( UG/KG ]939

-OF 0

IrT

,cOT O
)DT,OP’,TIS(UGIKG 917

WFT 0

UC/K-FT 0

unlKG-WET O
NDOULF A ULFATE 981&9

TS-UG/KG-W 0

rNDPI LEYDEIISS q9118

IIC/KG-WFT

X AHrht: T ’S( UGIK6 q407

-utr T O

SAMLE NJMBES

Source: lSI,i, 198.4.
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Table 2-14. Site 28--Hadnot Point Burn Dump Data Evaluation

Analytes Regulatory
Detected Limits

B|IC,A

BIIC,B
BHC,D
I)DD,PP’
DOE,PP’
Dieldrin
O&G
Cr III

Value (ug/L)

10-5 Human Health Risk Level
IO-5 Human Health Risk Level
NCA*
NCA
NCA
lO-5 Human Health Risk Level
Organoleptic
Ambient Water

92 ng/L
163 ng/L
NLt
NL

0.71 ng/L

170 mg/L

Samples
Exceeding
Limits

None
None
NL
NL
NL
28GWI
28GWI
None

Cr VI
Pb
As
Ni
Zn
Hg
TI2DCE

Drinking Water/Ambient Water
Drinking Water/Ambient Water
10-5 Human Health Risk Level
Ambient Water
Organoleptic
Ambient Water
NCA

50
50
22 ng/L
13.4
5 mg/L

144 ng/L
NL

28GW3
28GW3
28GWI, 28GW3
28GW3
None
28GWI
NL

Vinyl Chloride 10-5 Human Health Risk Level
TCE I0-5 Human Health Risk Level

*NCA No criteria available.
tNL No numerical limit.

20
27

28GWI
None

Source: ESE, 1984.
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NAVFAC. I/CL-S ITE. 2
01/13/85

O&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 28GWI at

levels which exceeded the ambient water criterion. The levels of

pesticides, metals, and organic solvents were consistent with the types

of materials disposed of at this site.

Surface Water:

Water chemistry data for the two surface water stations was

significantly different from the ground water chemistry data, indicating

that the analytes detected in the surface water may be attributed to

activities upstream of Site 28 or of unique disposal in. the northern

portion of the site. For. example, the pesticides BHC,A; BHC,B; and

BHC,D were detected in the surface water, whereas the pesticides DDD and

DDE were detected in the ground water. In addition, TCE was detected in

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

The detected levels of the BHC isomers are below the 10-5 risk levels.

The levels of TCE were very low and exceeded only the 10-7 risk level.

Sediment:

The sediment stations at Site 28 were found to contain detectable levels

of Cd, Cr, Pb, As, Ni, Zn, O&G, DDD, and DDE. Each of these analytes

has also been detected in monitor lls 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.
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NAVFAC. [/CL-SITE. 3

Migration Potential

Monitor Wells 28GWI and 28GW2 were located at the New River shoreline;

Cogdels Creek discharges directly into the New River. These facts

indicated that contaminants are migrating from the site into the New

River via ground water discharge, surface water discharge, and sediment

scour/transport. As many analytes are above applicable regulatory

limits at the boundary of the site, it appears that the concentration of

several contaminants migrating into the New River may also be above

applicable limits. Significant dilution, however, does occur within the

New River.

Recommendations

All sampling stations at Site 28, with the exception of the fish tissue

samples, should be resampled during the second sampling effort. The

list of analytes should be identical to that used for the initial

sampling effort.
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SITE 30--SNEADS FERRY ROAD FUEL TANK SLUDGE AREA

Site Investi.ation
o One shallow ground water monitoring well (Well 30GWl).

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 30GWI. This was attributed to the reported dumping of

fuel tank sludge in this area. However, the O&G and volatile’components

of this sludge were not detected and therefore appear to have

dissipated.

Migration Potential

Site 30 lies on the edge of a small stream valley (French Creek), and

shallow ground water at the site flows south-southwest toward the stream

channel. Contaminants present at Site 30 will move downgradient to the

south-southwest. The Pb concentration detected at the site is slightly

above the regulatory limit; as it moves downgradient, it may mix with

clean ground water and thereby reduce the Pb level. It is possible that

Well 30GWI is not in the area of highest Pb concentration. In this

case, levels of Pb higher than the criterion may exist, but would remain

subject to mixing and dilution during downgradient flow.

Recommendations

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

investigated during the initial sampling effort.
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Table 2-15. Site 30--Sneads Ferry
Sampling Data

Road Fuel Tank Sludge Area

EIVION’LrjTAL SCIENCE & ENGINFFRTNG 12/05/R STATUS: PRELIHINAY

PROJLT t.,:U M B E R R222qO0

FIFLn r.oIJP: CL,.I1
’:’A-’rT[RS: LJ’ SAMPLES: PART

AA’FTEr. STORET # 377I
METHOD e

ACROLFI" (tie 1) q210 <II
0

CYLDITRILE (UG/L))215 (II
0

NY:NF LIG/L) )030

0
q R OF"D 1Lr’P OIETHANE 32101 <0,70

(L}/L) 0
RD’43F3q" (tAG/L) 321D <I.BO

3HOP3’FT.AP, (UCIL) 3413

:A5 TFTRCHLDRID[ )21D2
(H&/L) 0

-C FL T +:" V ’,YLE T HE R T4576
(H’/L) 9

(’ It

PROJECT NAPE CAMP LEJEUNE
PROJECT MANAGZR: BOWENIGEIS/LER
FIELD GROUP LEADE: BOB GREGORY

SAM=LE NJMBERS
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Table 2-15. Site 30--Sneads Ferry Road Fuel Tank Sludge
Sampling Data (Continued, Page 2 of 2)

Area

EJVTR’.,,,J,,I’ _r,TAL SCIENCE ENGINEERING 12/OJffq STATUS: PELIMINARY

,IrCl IUMER 84222400 PROJFCT NAME AMP LEJEUNE
IrLh GPOUP: CLJW! PROJECT MANAGER: BOWEN/GEISZLER
AOA’FTEq$: LJ5 SAMPLES: PART FIELD GROUP LEADER: B38 GREGORY

)RAFTERS STORFT
METHOD

SAMPLE NJMBERS

Source: ESE, 1984.
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NAVFAC.I/HTB2-16.1
01/14/85

Table 2-16. Site 30--Sneads Ferry Road Fuel Tank Sludge Area

Analytes Regulatory
Detected Limits

Pb

Source: ESE, 1984.

Drinking Water/Ambient Water

Value (ug/L)

50

Samples
Exceeding
Limits

30GWl
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NAVFAC. i / CL-SITE. 5
01/13/85

SITE 35--CAMP GEIGER AREA FUEL FARM

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

o Three ground water samples collected from the soil borings

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

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

(Samples 35SI, 35S2, and 35S3).

Data Evaluation

Ground Water:

The ground water samples obtained from hand-augered bore holes at the

downgradlent 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.

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

Soil:

Pb and O&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

O&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 re temporary and no longer exist.
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Table 2-17. Site 35--Camp Geiger Area Fuel Farm Sampling Data

>POJECT UVPER Fq 222, 00
ClF_LD IROUP." CLJ|

=Aqt-.ETEPS: LJ5 SAIPLES: PART

12165/8

eR ArTC-S STORET ff 37732 37733 3773
THO

3aTE 1718 !618 1718

0
ACRYLOklTPILF IUG/L) 3215 (7 47 <7

0
)R 3. C’LnO nMEIH)NE 32101 (0,50 (0.5 (0,50

(H/L O
RROMFOP" (UC/LI 3210 (O.qO (0.90 <0.90

RDTHA tUG/L)
0

SARO; TFTACHLOPIPE 3212
(tJr:/L)

=HLORIFPITFJE (U/L) 3311 <0.30 <0.50 <e.30

CHLaROT,AIE (UGIL) 3311 <1
0

?-CHL’ F T+’ V YLTHER 3576 (3.9 (9,q (0.9
(II/L) 0

(tlr/L)

31CHL n I;LUFI’ MFTHNE 3668
fUr, ILl

el-IC++l POrTHAN[
lIr, IL) O

,2-] CI qOoFTHANF 3531
(tmClL]

31ChL rE THYLENF

T-I, P-D CHt. r P OTHEN 356 <.70 <0.70 (P.TO

("t-/L) 0
,?-qT CF’LROI’ROPANE 351

(tl /L} 0

(HE/L) 0

STATUS: PRELIMINARY

PROJECT NAME CAMP LEJEUNE
PROJECT MANAGER: BOWENIGEI$/LER

FIELD GROUP LEADER: B3B GRLGORY

SMLE NJMRES

A3[ 2q
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"|able 2-17. Site 35--Camp Geiger Area Fuel Farm Sampling Data (Continued, Page 2 of 3)

E,VIRO,ME,TL SCITFICE g ENGINEFRING 12ibSiB4 STATUS: PRELIMINARY

)ROJFCT NIJMBFR R222400
rlL& ROUP: CLJgl

AA"FTRS: LJ5 SAMPLES: PART

(’It/L) 0
ETHYL[[NTEF (UG/L) 471

ETYL CHLORIDE Sq?3

TETACHLOpnETHENF 375
(He/L) 0

|Itl-TPTCICL’FTHANE 3456 <0,70 (0,0 <0,80

(U/t.} 0
I,I,;-TkTCHL’rTHANE 34511

/PlCL F F:FTHrNE 3glBO <0.89
(llr/|.) 0

TTCL’FLLJETHANF 4P8

VINYL SNLRIDE(tlG/L) 39175
0

LE D, TT AL t’/L 1351 1063 llt2 365q

0
31LSRI(ClL) 69 <1,0 a& (1.0

PROJrCT NAME CAMP LEJEUE
PROJECI MANAGER: BOWENIGEISZLER
FIELD GROUP LADER: B)B GREGORY

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

"-VIL.’"Fr:rL CIFNCE & ENr, IIF’RING

IL" RUF: CLJSI
:’An^ .LIE;S: FO SAMPLES) PART

ARA"TFr S STORET #

METHOD #

]ATL

rt 1150

0
31LP,I=,F(MGIK 5I 67

pv) 0
QISTLIRr(x!ET T) 050 35.&

0

Source: ESE, 1984.

12105t84

5S2 5S3
574648 374649

R1184 816184

105 1200

220 0

2.I 26.8

STATUS: PLIMINARY

mROJECT NAME CAMP LEJEUNE
PROJECT MANAGER: BOgEIGEISZLER

FIELD GOUP LEADER: B3B GREGORY

SAMPLE NJMBEqS
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NAVFAC.I/HTB2-18.|

01/14/85

Table 2-18. Site 35--Camp Geiger Area Fuel Farm Data Evaluation

Samples
Aalytes Regulatory Exceeding
Detected Limits Value.(ug/L) Limits

O&G Organoleptic

Pb Drinking Water/Ambient Water

NL* 35GW2 (Sampling
personnel
detected odor)

50 35GWI, 35GW2,
35GW3

*NL No numerical limit.

Source: ESE, 1984.
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NAVFAC.I/CL-SITE.6
01/14/85

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

Site Investigation

o Four shallow ground water monitoring wells:

Well 36GWI--Placed on the southern side of the disposal area.

Wells 36GW2 and 36GW3--Placed on the east and northeast sides,

respectively, of the disposal area, between the disposal

area and Brinson Creek.

Well 36GW4--Background well placed approximately 300 feet to the

west (upgradient) of the disposal area.

Data Evaluation

As shown in Table 2-19, the presence of d, 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 36GWI and 36GW2

(see Table 2-20). Low levels of two volatile organic compounds were

detected in Well 36GW4; satisfactory criteria do not exist for either of

these compounds.

The chemical data supported the burning/burial of metallic objects. The

presence of waste oils may be indicated by the levels of phenols. Only

Well 36GW4 contained detectable levels of organic solvents; therefore,

it is probable that solvents may be buried in the western side of the

disposal area.

The presence of contamination at Well 36GW4 (designed as a background

well) indicates that the disposal area at Site 36 extends farther to the

west than originally estimated.

Migration Potential

Ground water at Site 36 flows from the elevated disposal area eastward

toward Brinson Creek. Wells 36GWI, 36GW2, and 36GW3 are located on the

downgradient ide 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.
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Table 2-19.

m m

Site 36--Camp

m m m m m m m m m n m m m m

Geiger Area Dump Sampling Data ;- 2

ENVIRONMENTAL SCIENCE

COLLECTION DATE

COLLECTION TIME

ENGINEERING MULTIPL FIELD GROUP REPORT

CAMP LEJEUNE
STATION

5&GW1 3&GWI 56GV2 3&GW2 36GW3
374735 398503 374736 398504 37737

7/51184 7f31184 7/51/84 7131184 7/5118

1445 145 1400 1400 1550

ACROLEIN IUG/L) 34210 <6 <6 <6 <6 <6
0

ACRYLONITRILE (UGIL) 34215 <6 <6 <6 <6 <6
0

BENZENE lUG/L) 54030 <0,2
0

BROMODICHLOROMETHANE 32101 <0.0
lUG/L) 0

BROMOFORM CUGIL) 32104 <0,90 <0o90 <0.90 <O.qO <0,90

0
BOMOMETHANE lUG/L) 54413 <07

0
CARBON TETRACHLORIOE 52102 <0.90 <0.90 <0.90 <0,90 <0,90

lUG/L) 0
CHLOROBENZENE lUG/L) 54301 (0,50 (0,50 (0.50 (0.50 <0,50

0
CHLOROETHANE tUG/L) 34511 <1

0
2-CHLOETHVINYLETHER 54576 <0.8 <0.8 <0.8 <0.8 <0*8

(UGIL) 0
CHLOROFORM (UGIL) 52106 <040 <0,40 (0.40 <0,40 <0,40

0
CHLOROMETHANE (UG/L) 34418 <0,6

O
DIBROMOCHLOROMETHANE 54306 <0,70 <0.70 <0,70 <0.70 <0,70

(UnlL) O
DICHL’DIFLUOMETHANE 34668 <0.7 <0,8 <0.8 <08 <08

lUG/L) 0
II-DICHLROETHANE 54496 <0,30 <0,40 <0,40 <040 <0,40

lUG/L) 0
1,2-DICHLOROETHANE 54551 <0.60 <0.70 <0.60 <0,70 <0,70

(U&IL) 0
II-DICHLOROETHYLENE 34501 <0,70 <0.70 <0o70 <0,70 <0o70

(UGIL) 0
T-I2-DICHLOROETHENE 34546 <0.70 <070 <0,70 (0,70 <070

lUG/L) 0
I2-DICHLOROPROPANE 3451 <0,4

tUG/L) 0
CIS-I5-OICHPROPENE 34704 <0.5 (0.5 <0*5 <0,5 <0,5

(UGIL)

REPORT DATE: UED DEC 05 1984

398505 374758 398506

7/5118 7/3118 7131184

1330 2250 1030

(& <7 <6

<6 <7

<0,2 (0,2 <0,2

<0.50 <0,50

(1,00 <1,00 (0.80

<0o8 <0,9 <0.7

<1.0 <1,1 (0,90

<0.30 <0,40 (0,50

<1 <1 <0.9

<0.8 <0,9 <0,8

<0,40 <0.50 (0,40

<0,7 <0.7

<0,70 <0,80 <0.70

<0,8 <0,8 <0,7

<0.0 <0,40 <0,30

<0.70 <0.70 (0.0

<0.80 <0.80 (0,70

<0,70 2,0 1,2

<0o4 <0o5 <0.4

<0.5 <0.5 <0.5
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2-]9. Site 36--Camp Geiger Area Dump Sampling Data (Continued, Page 2 of 2)

ENVIRONHENTAL SCIENCE & ENGINEERING RULTIPLE FIELD GROUP REPORT REPORI DATE: iJED. DEC 05 178

CARP LEJEUNE
STATION 36

36G1 36GI 36G2 6G2 36G3 36G3 36GW 36GW
374735 398503 374736 398504 37737 398505 374738

COLLECTION DATE 713118 7/3118 7t3118 7/3118 7131184 713118 7/3118 713118

COLLECTION TIME 15 15 1400 100 1330 1330 2230 1030

T-I,3-OICHL’PROPENE 3699 <0.3 <0,4 <0,4 <0. <0, <0. <04
lUG/L) G

ETHYLBENZEN[ lUG/L) 3371 <0.6 <0,6 <0.6 <0.6 <0,6 <0o6 <0o7 <0.6
0

qETHYLENE CHLORIDE 323 <0.6 <0.7 <0.6 <0.7 <0,6 <0.7 <0.7 7
lUG/L) 0

ltlt2t2-TE’CHtETHANE 3516 <0.5 <0o5 <0.5 <0.5 <0.5 <0.5 4 3
lUG/L) 0

TETRACHLOROETHENE 34475 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.3 <1.0
(UGIL) 0

Itl,I-TRICHL’ETHANE 34506 <0*80 <0,80 <0.80 <0.80 <0.80 (0,80 <0.90 <0,70

lUG/L) 0
I,I*2-TRICHL’ETHANE 34511 <0,70 <0.70 <0.70 <0.70 <0.70 <0.70 <0*80 <0.70

lUg/L) 0
TICNLOROTTHENE 59180 <0.80 <0.80 <0.80 <0.80 <0,80 <0.80 <9.90

lUG/L) 0
TRICHLtFLUOROHETHANE 3qq88 <0.7 <0.8 <0.8 <0.8 <0.8 <0,8 (0.8 <0*7

lUG/L) 0
TOLUENE lUG/L) 34010 <0.3 <0,3 <0.3 <0,3 <0.3 <0.3 (0.

0
VINYL CHLORIDE(UG/L) 39175 <0,5 <0.6 <0.6 <0.6 <0, <0,6 <0.6

0
CADMIUMTOTALIUGIL) 1027 12,0 8.0 l,O 19,0 ?.0 NA 9,0 NA

0
CHROHIUHTOTAL(UGIL) 103q 480 510 20 80 280 M 510 NA

0
LEAD,TOTAL(UG/L) 1051 32.0 265.0 29.0 346.0 lO.O NA 217.0

0
OIL&GRIR(MGIL) 560 <0,9 <1,0 <0.9 <0.9 (1,0 <1.0 <0,9 <0,9

0
PHENOLS lUG/L) 32750 3 2 2 6 3 ] 2 1

0

Source: ESE, 1984.
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NAVFAC. I/HTB 2-20.
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
Cd
Crlll
CrVI

Pb

Organoleptlc
Drinking Water/Ambient Water
Ambient Water
Drinking Water/Ambient Water

Drinking Water/Ambient Water

TI2DCE NCA*
TCLEE NCA

300 None
I0 36GWI, 36GW2

170 mg/L None
50 36GWI, 36GW2,

36GW3, 36GW4
50 36GWI, 36GW2,

36GW3, 36GW4
NLt NL
NL NL

*NCA No criteria available.
tNL No numerical limit.

Source: ESE, 1984.
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NAVFAC. I/CL-SITE. 7
01/09/85

Recommend at ions

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

SITE 41--CAMP GEIGER DUMP

Site Investigation

o Four shallow ground water monitoring wells:

Well 41GWI--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 O&G and phenols were found

in all wells except Well 41GW3 (phenols below detection limit). C was

found in all wells; th 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 10-5 risk level, they exceeded the 10-7 risk

level. The level of DCFM exceeded the 10-5 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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Tabl( 21. Site 41--Camp Geiger Dump Sampling Data

EIVIR,,U’’:-’ITt, L CIFNCE & ENGINFERING 12105/P, STATUS-" P’ELIMINARY

:oA"r FLUS: LJ9 SAMPLES: PART

+.RA’+= .. STRET 374739 74740 +74741 37742

MFTHOD
DAT 71i&lB

I’: II0 160 1635 1725

ClgLT {UC L) 210 <=

F7’ U(,IL 3030 <O.
0

0’ C ’L oP ’r ANE 32161 <0.60 <0.60
(11- f1.) o

i
F.. 0’’’, (i(,IL) 321 <l.?O (I.? <].30 <1,30

0

P 3 -VT’t. Ir (UGIL) 13 <1
0

=ARED" TThaCHLOPIDE 321r2 <1.1 <I.1 <1.2 <1.2
(’r /L 0

0

-CHL T" V TYLFTHFR 3576 <I

;HLG(;FF’ U (’G/L) 32106 <0.0

n
] . c,,t. n. r,t"F TH NE 336 <1.00 <1.00 <1.10 <1.00

(,Ic YL)

3ICr(L’II L_IC,’ETHAtE 68 <] (] (I

l- CLqPrTHANF 496 <0.50
(lr /L 0

,)-r, TCi F’C)_TI)ANE )531 (n.8 <0."0 <n.90 (O.qO

-1 -nT L FTFt;E X5E <I.9 1.1

(tIT/L) 0
:IS-l,’-’ TCH’FEE 470 <0.7 <. (0.7

tt’" /t.) 0

PROJECT NAME CAMP LEJEJE
PROJECT MANAGER= 90ENISETSZLER
FIELD GROUP LEADER= 93B GREGORY

SAMPLE NJMBES



m mm m mmm | m m m mm m m mm m



m m m m m mm m llm lmJ mm m

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

EIVI’h"’.r’TAL ScIErcF , ENr, INvERIIG 1210518I ;TATUS: P:FLIMIN’Y

:n,; rl r’ItM[!FR 8222,00 PROJECT NAME CAHP LEJEUNE
--IFL" F.,Ot)P: CLJ;-II PROdECT MANAGER: BOIaENISEISZLER
,’ 6TEF.: LJ9 SAMPLES: PART FIELD 3OUP L--_ADEI: BSB GREGORY

3R;"/ Tr’ STORET 37Q73 37Q70 3771 37Q7Q2

MTHOO

] llO IGCO ]35 1725

T-I,:-nlCHL’i ROFENF 6ng

(urIL) 0

0
[THYLh CHLORIDE 323

(i?r/L) 0
?, -t[. "CH [TANE Z51&

(()r-/L) 0

(IIL)

VIIYL C’I rPIDF(LICIL) 39175

0
2 o 9" J’, OT L (UGIL) IC3 7 530 230 32

0

+FgL CL 2730 <I I 2

0
FC,,’ ( IL) )937 <C.O01O <.n010 <.0010 (0.0010

0

0
3,C, (’( /! q25q

o

SAM.LE NJMBE$





Tab|e 2-21. Site 41--Camp Geiger Dump

EJVIP,J’Fr, TL SCIF’CE & E!GINEERIIG

I’J: CT UnER 222qOb

A"FTFS: Ld9 SAMPLFS: PART

Sampling Data (Continued, Page 3 of 4)

STATUS: PELIMINARY

METHOD

Tl lqlO 1600 165 1725

HC ,9 (C T:r)’F (U/L 9 <0,00010 <0.0010 (0.00010 (0.00010
0

q HL q O f.’, (UC/L) 3gZSG <0,010 (0.010 (0.010 (0,010

0

0
3()F,P’ (’a/L) 39320 (O.OO08 <O.OOO8 (O.O00B <0.0008

0

0

0
9:LF;,A (IG/L) 3I (O.OODB (O,OOOB (0.0008 (0.0008

0
UD;qOLF I, H.FATE 5 <boO05 (OoOO5

(Ir/L) 0
LqDRIh (,G/L) 9390 (0.002 (O.fi2 <0.002 (0,002

rl3: J LPFHYD[ E6 (O.?O (0.90 <O.OO

EThCF’L’P {"CIL) 9I0 (O.OOO7 <0.0037 (0.0007

C
4r) ,C"L rpOXIDE 3923 <O.O006 <O.OOU& <O.OOOE

(l!r /[.)
fPX :r:: (Urll) 3qcG (0.1q <0o163

0

FPT’J? TTqLIJF,FTOTA B]60 <1.’[i <C.9

(lr/L) C

/t)

PROJECI NAME CAMP LEJEUNE
PROJECT MANAGER: 30WEN/GEISLER

FIELD GRDUP LEADER: B)B GREGORY

SAMOLE NJMBES





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

TIM:

0

STATUS: PRLIRTNARY

Source: ESE, 1984.

57q73g 770 $7q71 772

711618 7lllfl 711/B 7/16/P

110 1600 1655 1725

PROJECT NAME CAMP LEJEUNE
PROJECT MANAGER:
FIELD GOUP LEADER: BB GREGORY

SAMPLE NJMBES
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NAVFAC.I/HTB2-22.1
o1/13/5

Table 2-22. Site 41--Camp Geiger Dump Data Evaluation

Analytes Regulatory
Detected Limits Value (ug/L)

Samples
Exceeding
Limits

O&G
Phenols
Cd
Crlll
CrVI

Pb

TI2DCE
Vinyl chloride
Benzene
DCFM

Organoleptic
Organoleptic
Drinking Water/Ambient Water
Ambient Water
Drinking Water/Ambient Water

Drinking Water/Ambient Water

NCA*
10-5 Human Health Risk Level
10-5 Human Health Risk Level
10-5 Human Health Risk Level

300
10

170 mglL
50

50

NL
20

6.6
1.9

41GW4
None
None
None
41GWI, 41GW2,
41GW3,
41GWI, 41GW2,
41GW3

None
None
41GW1

*NCA No critera available.
?NL No numerical limit.

Source: ESE, 1984.





!
R
!

!
I
I
I
!
!
!
I
!
!
!
!
!
!
I

NAVFAC. I/CL-SITE. 9

The low levels of volatile organic compounds do not present a hazard to

the southwest because they most likely volatize when discharged. The

levels of Cr and Pb, as well as O&G at Well 41GW4 are [nore persistent

and are of concern because they are likely to enter the stream

env ironmen t s.

Recommendat ions

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.
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NAVFAC.I/CLSITEI0.1
01/14/85

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

CAMPBELL STREET FUEL FARM

Site Investigation

o Three shallow ground water monitoring wells:

Well 45GWl--Located in southwest corner of site in area of known

POL seeps.

Well 45GW2--Located north of site.

Well 45GW3mLocated east of site between site and deep water

supply well No. 131 (Well 45GW4).

o Two deep water supply wells:

Well No. 131 (WII 45GW4)

Well No. 4140 (Well 45GW5)

Data Evaluation

O&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 45GWI (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 O&G indicate that some migration has

occurred, although it does not appear that organoleptic limits have been

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

F’JVIRONMENTAL SCIENCE MULIIPLF

CAMP LEJFUNE

45OWl 45GWI

COLLECTION DATE

CnLLECIION TIME g3t) 1015

ACROLEIN IUG/L) 3421 <7 NA

ACRYLONITPILE (UGIL) 34215

nROMODICHLOROMETHANE 321[,|

(UGIL)

ROMOFORM lUG/L) 32!4

ROMOMEIHANF (UBIL) 34413

CARBON TETRACHLORIDE 321fi2
IUG/L)

CHLOROBENTEHE lUG/L) 3q51 <0.40

CHLOROETHAN (UO/L) 3431!

2-CHL’ETH’VINYLETHER 47E
(UGIL)

CHLOROFORM lUG/L) 3216
0

CHLOROMETHANE lUG/L) 34418
C

DIBROMOCHLOROMETHN{ 346
(UIL) n

DICHL,DTFLUO’METHANE 34668 <3,8 NA <o7

lUG/L) P

],I-ICHLORETHANE 44q6 (0,4C NA (E,30

lUG/L)

I,2-DICHLOROETHANE 431
tUG/L)

II-DICHLOROETYLENE 34=’:

T-I+2-DICHLOROETHENE 45q6

(IIIG/L)
]s2-DICHLOROPROPNE qSql

(UGIL)

CI-It-DICHPROPENE 474
(UGIL)

FIELD GROUP REPORT R{PKT DATE: TUE DE(" 1 i:

115 113E 113"

NA (7 HA

NA <,2

NA (1,I0 NA

NA (9 Ne

NA <1o1 NA

N& <.40

HA <1 NA

NA <q NP

A (0,50 NA

NA (.8

eJA (O=qO N

NA <,9

NA (G.40 A

NA ([’,PC NA

NA <0,90 NA

NA <Pe80 N

PIA <",5

374746

<7

<7

<r.2

(I.!

<

<1

<0,7

<;’.80

<,80

(3,80

NA

J

A

NA

N

N!.

N A
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Table 2-23. Site

m i
45--Campbell Street Fuel Farm Sampling Data (Continued, Page 2 of 2)

FrJv%RONHFNTAL SCIENCE EP.’GINEERIN6 HULTIPLE

CHP LEJEIINE
STATION S

COLLECTIOt DATE 7/1618q 81118 8111

COLLECTION TIME 93 IO15

T-1,3-DICHLPROPENE 99 <O. NA
(UGIL) C

ETHYLBENZENE (UG/L| 371 <.8 NA

FTHYLENF CHLORIDE Xq23 (C.7 NA

(UGIL)

I$1$2$2.TE$CHETHANE 316 <55
(UG/L) 0

TETRACHLOROETHENE 375 <1.5 NA

(UG/L) 0
1.1I-TRICHLETHAN 556 <n.Q N <.70

(U/L) 0

1,1t2-TRICHLtETHANE 3511 <9,80 NA <,60

(UGIL) 0

TRICHLOROTHENF 3!80 <n,qO NA
(UGIL)

TICHLiFLUOROMETHANE Tq88 <oR NA

(UGIL)
TOLUFNE (rIG/L| 54 1 <b,4

VINYL CHLOR]DE(IIG/L) 3q175 <C.6 A

LDTOTAL(UGIL} 1"51 73=6 <50.0 <5Co0

0
OILGRIR(MG/L) 560 2

FI[Lb GROUP REPORT RP(’;RT DATE: TUE DE I :8

Iat5 11’; 113’

NA <Co8 NA

NA <0,8 NA

NA <n.5 NA

NA <1o5

NA <P,90

NA <0=80 NA

NA <I,0 NA

NA <n.9

NA <n,5

NA <n,6 NA

NA (5*0" NA

<0o9 2

< .R

<1.3

<.80

<.90

<0.9

2

lq

NA

N

NA

N-

NA

Nf

NA

<1,,

Source: ESE, 1984.
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Table 224. Site 45--Campbell Street Fuel Farm Data Evaluation

Analytes Regulatory
Detected Limits Value (ug/L)

Samples
Exceeding
Limits

O&G

Pb

Organoleptic

Drinking Water/Ambient Water

NL*

50

45GW2

45GWI

*NL No numerical limit.

Source: ESE, 1984.
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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 event should be repeated in the second sampling event.

MCAS AIR FIELD RAPID REFUELING AREA

Site Investigation

o Nine soll borings (hand auger).

Data Evaluation

The purpose of the soll boring investigation at the MCAS Air Field Rapid

Refueling Area was to determine if the extent of underground fuel

contamination had increased. The extent of fuel contamination is

documented in the report "Leaked Fuel Inventory Direct Fueling Pipeline

Marine Corps Naval Air Station Camp Lejeune, North Carolina," Soil &

Material Engineers, Inc., December 1983. The approximate locations of

the nine soil borings performed in this investigation are shown in

Figure 2-2, and the results of the investigation are presented in

Table 2-25. The data presented in Table 2-25 indicate that the

underground fuel contamination has not spread and remains in the area

identified in the previous investigation conducted by Soll & 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

soll 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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Figure 2-2
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Table 2-25.

NAVFAC.I/VTB2-25.1
01/13/85

Site 45--MCAS Air Field Rapid Refueling Area Soil Boring

Investigation

Boring Depth to Depth to

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

!

I
t
I
I

1

2

3

4

5

6

7

8

9

7.6 5.4 >2.2

7.4 7.1 <0.1

6.8 5.1 >1.7

5.6 t NFD**

Boring was filled in during 24-hour ground water

stabilization period following drilling.

6.6 5.5 >i.i

4.3 3.4 NFD

3.6 1.2 NFD

4.2 3.95 NFD

I
I
I
I
I
I
I
I

*Drilling was performed on August 5, 1984. Depth to liquid
measurements were made on August 7, 1984.
tNo free standing liquid present. Boring collapsed during 24-hour
ground water stabilization period following drilling.

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

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

Site Investigation

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

area of disposal).

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

(Samples 48SI through 48S4).

o Four sediment sampling stations:

Stations 48SEI through 48SE4--In marsh area to the north of Photo

Lab.

Data Evaluation

Soil:

Hg was found in all four soil borings (see Table 2-26).

from 0.009 to 0.02 milligram per kilogram (mg/kg).

Values ranged

Sediment:

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

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

0.03 mg/kg.

Migration Potential

The presence of Hg in the soil and in the sediments of the marsh

suggests that Hg may have migrated into the surface water system via the

shallow ground water. Correlation between Hg levels in solid media

(i.e., soil and sediment) and levels in ground water and surface water

cannot be made using the existing data base.

Recommendations

The conceptual design of the verification step specifies that if all

suspected analytes at a given site are detected in all environmental

media by the initial sampling effort, then additional sampling is not

required. Hg was detected in all samples from Site 48. Hg was the only

suspected analyte; therefore, no additional sampling is recommended at

Site 48 during the verification step.
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’Fable 2-26.

N m mm m
Site 48--MCAS Mercury Dump Site Sampling Data

m m

S 3 L L r.r.L rl E

31._L

F,GINFERING MULIIPLE FIFLD GROUP REPORT REPORT DATE: wD DEC

CaMP LEJFUNE
STATION

374650 3qRL6 37651 374652 37653 3765 37655 37656 37657

23 )500 0 0 1515 1520 1525 95

71921 002 OoO3 0.02 082 0009 0.02 hoP2 G.) "C2

0
7020 9o0 29.1 )35 27.0 2o q2o Aol PP 51.7

0

c)
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NAVFAC.I/CLSITEI2.1
01/13/85

SITE 54--CRASH CREW FIRE TRAINING BURN PIT

Site Investigation

o One shallow ground water monitoring well:

Well 54GWI--Located between burn pit and deep water supply

well No. 5009 (Well 54GW2)

o Deep water supply well No. 5009 (Well 54GW2)

o 9 soil borings (hand auger)

Data Evaluation

Ground water:

As shown in Table 2-27, low levels of O&G, phenols, and chromium ere

detected in the shallow ground water at Site 54 (Well 54GWI). Levels of

O&G and phenols did not exceed criteria (see Table 2-28). Total Cr is

also within criteria unless all the Cr is heavalent 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 walls from

this site.

Soil:

The purpose of the soil boring investigation at Site 54 was to determine

if oil 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 Cre Fire Training Burn Pit Sampling Data

i

Z.TtF, rRCII: CLJt. PROJECT MANAGER:
:,AqA"ETFRS: LJ .’AI-FLEe., PAP]" FI[LD GROU r- LEAr)E: B38 GREGORY

.[. EiS STrkFT ]7474 747qq

H[TtlPD

TI": 12’* 1315

(,

’("3DTCHLORL:ETHNE 21 <0.7
liar/L)

?tp,/’) TETRACHLORIDE 21’ <].5 <I*
(LIKIL) n

":, L:,OETHAE (LIGILI 3511

-:.t’ TH’VTYLETHFB 54576
lUG/L)

7, L:OF( :1 (UGIL) 32] 6 <.r (.0

[.,RD40CLRGMFTFIANF 3 6 <I.1 (l*O

II’’/l.)

lI6tt

It.It ILl

].I-TC"LOPF. LTHYLFNF 34 <I. (1.3

(H "IL

,v-/ICHLOP6roPANE Z[al

HF L
71c-l,.-f;ICh*pOPNF 347

tv: L

Aq;LE NJMBES
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Table 2-27.

n m m
Site 54--Crash Crew Fire Training Burn Pit SampIingata ontin, m

V|., ,NNLhl.L (’IF,’)F t F’,ritlrrTr’t. 2/O.gYSe TATUS: tFLIHIAV

PROJECT NAM CAP LEJEuNE
PRuJECT MANAGER: gOQE/6EITLER

FIELD 3OUF LAE: BDB GREGORY

LF NJBES





NAVFAC./CL/HTB2-28.!
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Table 2-28. Site 54--Crash Crew Fire Training Burn Pit Data Evaluation

Analytes Regulatory
Detected Limits Value (ug/L)

Samples
Exceeding
Limits

O&G Organoleptic N-L*

Phenols Organoleptic 300

Crlll Ambient Water 170 mg/L

CrlV Drinking water/Ambient Water 50

NL

None

None

54GW

*NL No numerical limit.

Source: ESE, 1984.
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WELL

0 500

AI.E IN FEET

GW-54-1

BURN / -PIT DRAINAGE
AREA DITCH,= c2c

D2’
A1

O

LEGEND
GROUND WATER MONITOR WELL
EXISTING WELL TO BE MONITORED

SOIL BORING

Figure 2-3
SAMPLING LOCATIONS AT SITE 54--
CRASH CREW FIRE TRAINING BURN PIT

SOURCES: WATER AND AIR RESEARCH, INC., 1983.
ESE, 1984.

...i,.-=. MARINE CORPS BASE
CAMP LEJEUNE
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Table 2-29.

NAAC. I/VTB2-2. 1
0111415

Site 54--Crash Crew Fire Training Burn Pit Soil Boring
Investigation

I
I

Boring Depth of Depth to

No.* Boring (ft) Liquid (ft)

AI I0 9.7

Estimated Thickness
of Fuel Layer (ft)

NFD?

A2 4.7 NL**

B1 4.6 NL

7.2 6.8B2

B3 3.4 1.7

I CI 4.4 NL

C2 4.6 NL

Ol i0 9.8

D2 4.4 NL

NFD

NFO

Fuel Odor

Fuel Odor

Fuel Odor

NFD

NFD

NFD

I
I
I
I
I
I
I
I

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

?NFD No fuel detected.
**NL No liquid.

Source: ESE, 1984.

2-96

Depth to liquid

I



I
!
i
I
!
!
I
i
!
I
I
I
!
I
I
I
I
!
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

NAVFAC.I/CLSITEI2.2
01/14/85

From a long-range health or aesthetic viewpoint, significant O&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-contamlnated 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 soll agering is

recommended during the verification step.
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NAVFAC.I/CL-SITE.13
01/13/85

SITE 68--RIFLE RANGE DUMP

Site Investigation

o Three shallow g{ound water monitoring wells:

Well 68GWl--Upgradient between disposal area and deep water

supply well Nos. RR-45 (Well 68GW4) and RR-97 (Well 68GW5).

Well 68GW2--Downgradient (north) between disposal area and Stone

Creek.

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

Creek.

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

(Well 68GW5).

Data Evaluation

The three monitor wells and two supply wells at tis 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 llst of analytes

used in the initial sampling.
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Table 2-30. Site 68--Rifle Range Dump Sampling Data

[VIq:if,’IFr’T,L CCIENCI" . ENGINFFRI!r,- 12/051 STATUS: PELIMIAY

c’t,’rTFP: VOAS SAMPLE: PART FIFLD $ROUP LEADE: 93B GREGORY

SAMLF NJMBES

HETHO0
)TF 711718q 71171 7117#8 711718 71171Bq

F lG5 1145 I0 25 1255

ACRCLrl (UCIL) 321C <10 <I <10 <10
0

ACRYL’IlT:IL[ (UGIL) 4215 <I0 (10 <10
0

ENZ’, (UGIL) 300 <0.3 <0.5 (03

q ROvO? CI.L h {FTHANF 321ni <0.70 <0.70 (0.70 <0.70
(.elL) O

IR":Ic ) pm’ (UG/L) 321C <I.0 <I.0 (I.0 (I.0 (l.lO

0

RHOd T’-TRACILOCIDF 321r’2 <1.3 <1.3 (1.
,C lL O

3HLF’Rr:F,ZF)F (UCIL) 330] (.50 (C.O (0.50 (0.50

0
?iLr: FT’Lh (UG/L} 3311 (2 (2 <2 <2

?-CIL "T+ ,VIr’YLFTPER 3Q576 <1 (1 (2 <1 (I

0

31F- P-nr.’t el, r’FTHANE 3 r.6 <1.10 (I.10 (1.20 <l.Ia (I.10

("(/L)

)IC-L’DI LUr,’r-’FTk(NF 3Q6 (1 (I (I

I-L’ CI,L c’C TIIAF 6 <C.6f, <O.O <O.6O
(l’r" II.

l,l-r, lrl nPGFTHYLEr)P 3Q5I <l.? <1. <I.2

T- ,-F,T{ ,l.OC:rTl,Et, 546 <I.I (1.2 <1.2

i,2-F’TC.L nc’ROPAN[ 3q541 <0.7 (.7 (,7

C I?- "-"IC)’ I’P P[ 7) <0.7 (S.7 (.8

tl’r /Li
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Table 2-30. Site 68--Rifle Range Dump Sampling Data (Continued, Page 2 of 2)

I I I I i I

11

STATUS: PRELIi4INy

:P ,lr (l T bUMPER P,k 2224 00
L! ," t> ,’lip CLJW!

"T .g: VOWS SAMPLES: PART

PROJECT NAME CAMP LEJEUNE
PROJECT ANGER: BOgE4/GE|SZLER

FIELD GROUP LEADER: 93B GREGORY

Source: ESE, 1984.
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NAVFAC.1/CL-SITE.14
01/13/85

SITE 69--RIFLE RANGE CHEMICAL DUMP

Site Investigation

o Eight shallow ground water monitoring wells:

Wells 69#I 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 69GWS--West (downgradient) of disposal area.

o Three surface water sampling station:

Station 69SWl--Pooled water at southern boundary of disposal

area.

Station 69SW2--Drainage swale to the east of disposal area.

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

Data Evaluation

Ground Water:

As shown in Table 2-31, the rifle range chemical dump was found to

contain high levels of certain volatile organic compounds and low levels

of others. Contamination appeared to be limited to the southeast

quarter of the site; the potential for offsite migration was to the

south, southeast, and east. Monitor Well 69GW2 contained very high

levels of 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 69GW4 contained moderate levels of TI2DCE and TCLEA (above

criterion) and low levels of two other organic compounds.

Well 69GWI was the only ii found to contain Hg and methylene chloride.

Wells 69GW5, 69GW6, 69GW7, and 69GW8 did not contain detectable limit

levels of the analytes of concern. No pesticides were detected in any

of the ground water samples.
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Table 2-31. Site 69--Rifle Range

ENVIRONRENTAL SCIENCE & ENGINEERING

374755

COLLECTION DATE 7/18184

COLLECTION TIRE 1225

ALDRIN tUG/L) 39330 <O.0OOB
0

BHCvA lUG/L) 39337 (O.OOlO
0

9HC$B lUG/L) 59538 <0.00010
0

BC$D lUG/L) 39259 <0.0003
0

BHCsG(LINOANE)(UGIL) 39340 <0.00010
0

CHLORDANE lUG/L) 39350 <0.610
0

DODPP$1UG/L) 59310
0

DDEPP*(UG/L) 39320 <0.0008
0

DDTPPeIUG/L) 59300 <0.005
0

DIELDRIN tUG/L) 59580
0

ENDOSULFANA tUG/L) 34361 <0.0008
0

EDOSULFANB (UGIL) 54356 <0002
0

ENDOSULFAN SULFATE 34351 <0.005
(US/L) 0

ENDR]N tUG/L) 39390 <0.002
0

ENDRIN ALOEHYDE 34566 <0.004
tUG/L) 0

HEPTACHLOR lUG/L) 3?lO <0,0007
0

HEPTACHLOR EPOIDE 39420 <0t0006
tUG/L) 0

TOXAPHENE (UG/L) 39400 <0.100
0

PCBS WATERiUIL) 59516 <0.010
0

MERCURYTOTALIUGIL) 71900 0.2
0

Chemical Dump Sampling Data

RULTIPLE

CARP LEJEUNE
STATION 69

FIELD GROUP REPORT REPORT DATE: WED, DEC 05 1984

69GW2 69GW3
374756 374757

?118184 7/18184

1200 1115

<0.0008 <0.0008

<0.0010 <0.0010

<0.00010 <0.00010

<0.000 <0.0003

<0.00010 <0.00010

<0.010 <0.010

<0.003 <0.003

<0.0008 40.0008

<0.005 <0.005

<0.0010 <0.0010

<0.0008 <0.0008

<0.002 <0.002

<0.005 <0.005

<0.002 <0.002

(0.004 <0.004

<0.0007 <0.0007

<0.0006 <0.0006

<0.100 <0.100

<0.010 <0.010

<0.2 <0.2

69GW4 69G5 69GW6 69GW7 69G8
374758 374759 374750 374761 374762

7118184 7/18/84 7/18184 7/18/84 7118184

930 1010 1025 1430 1345

<0.0008 <0.0008 <0.0008 <0,0008 <0,0008

<0.0010 <0.0010 <0o0010 <0.0010 <O, OOlO

<0.00010 (0.00010 <0.00010 <0.00010 <0.00010

<0.0003 <0.0003 <0.0003 <0.0003 <0.0003

<0.00010 <0.00010 (0.00010 <0.00010 <0,00010

<0.010 <0.010 <0.010 <0.010 <0.10

<0.003 <0o003 <0,003 <0.003 <0.003

<0.0008 <0o0008 <0.0008 <0.0008 (0.0008

<0.005 <0.005 <0.005 <0.005 <0.005

<0.0010 <O.OOlO <0.0010 <0.0010 (0.0010

<0.0008 <0.0008 <0.0008 <0.0008 <0.0008

<0.002 <0.002 <0.002 <0.002 <0.002

<0.005 <0.005 <0.005 <0.005 <C.005

<0.002 <0.002 <0.002 <0.002 <0.002

(0.004 <0.004 <0.004 <0.00 <0.004

<0.0007 <0.0007 <0.0007 <0.0007 <0.0007

<.0006 <0.0006 <0.0006 <0.0006 <O. O00G

<0.100 <0.100 <0.100 <0.]00 <O.lO0

<0.010 <0.010 <0.010 <0.010 <C.010

<0.2 <.2 <0,2 <.2 <0.2

6951
37763

12:0

<0,0008

<0.0010

0.030

<0.00010

<0.010

<0.003

<0.0008

<0.005

(0.0010

<0.0008

<0.002

<0.005

<0.002

<0.0007

<0.0006

<0.100

<0.010

599511

0

(0.000

(0.0010

(0.00019

(.0003

0.910

CO.O00

(U.OOIO

<0.000

(0.00

(O.Ob

(0.002

oO0

<0,0007



mm m m m m n m m m m m m n m m m m m



m mm m n m m m m m m m m m m m m m m m

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

ENVIRONMENTAL SCIENCE & ENG|NEERIN6 MULTIPLE FIELD GROUP REPORT REPORT OATE: WED, DEC 05 1984

CAMP LEJEUNE
STATION 69

69GW1 69GW2 69GW3 6GW5 69GW5 69G6 69G7 6$B 6$41 53S41
374755 374756 375757 375758 374759 374760 374761 374762 374763 393511

COLLECTION DATE 7/18185 7/18/84 7/18/85 7/18/B5 7/18/84 7/18/84 7/18/84 7/18/84 8/4/84 8/4/34

COLLECTION TIME 1225 1200 1115 930 1010 1025 1430 1545 12u0 0

PENTACHLOROPHENOL
(UGIL)

ACROLE]N lUG/L)

ACRYLONITnILE CUGIL)

BENZENE lUG/L)

BROMODICHLOROMETHANE
lUG/L)

BOOFORM (UGIL)

BROMOMETHANE lUG/L)

CRBON TETRACHLORDE
lUG/L)

CHLOROBENZENE lUG/L)

CHLOROETHANE CUG/L

2-CHLETH’V|NYLETHER

lUG/L)

CHLOROFORM lUG/L)

CHLOROHETHANE lUG/L)

DBROROCHLORORETHANE
lUG/L)

OICHLDIFLUOETHANE
lUG/L)

II-D1CHLOROETHANE
lUG/L)

1,2-DICHLOROETHANE
(US/L)

II-DTCHLOROETHYLENE
|UG/L)

T-I2-D[CHLOROETHENE
(UGIL)

lt2-D]CHLOROPROPANE
(UGIL)

39032 <0.9 <0,9 <0,9 (0.9 <0,9 <0,9 <0.9 <0,9 10
0

34210 <10 <10 <10 <20 (10 <10 <10 <11 <6
0

35215 <10 <10 <10 <20 (10 <I0 <10 (11 <6
0

34030 <0,3 0,7 5 <0,6 <0,3 <0,3 <0,3 <0,3 .4
0

32101 <0,70 <0,70 <0,70 <1,30 <0,70 <0,.70 <0,70 <0,70 <0,40
0

32105 <1,50 <1,50 <1,50 <2,70 <1,40 <1,40 <1,50 <1,50 <0,80
0

3413 <1 <1 <1 <2 <1 <1 <1 <1 (0,7
0

32102 <1,4 <1,5 <1,5 <2,6 <1,5 <1,4 <1,4 <1,5 <0,90
0

35301 <0,50 <0,50 49 <0,90 <0,50 <0,50 <0,50 <0,50 2,1
0

35311 <2 <2 <2 <3 <2 (2 <2 (2 <1
0

35576 <2 <2 <2 <3 <2 <2 <2 <1 <C,8
0

32106 <0.70 <0,60 <0.60 1.3 <O.TO <0,60 <0.70 <0.70 5.0
0

34518 <1 <1 <1 <2 <1 <1 <1 <1 <0,7
0

34306 <1.20 <1,20 <1.20 <2.20 <1.20 <1.20 <1.20 (1.20 (0,70
0

34668 <1 <1 <1 <3 <1 <1 <1 <1 <0,5
0

34496 <0,60 <0,60 <0.60 <1.1 <0.60 <0,60 <0.60 <0.60 (0.40
0

55531 <1.0 5. 1,9 <1,8 <1.0 <0,90 <1,0 <I,c 0,0
0

35501 <1,2 1,6 2.T <2,4 <1,2 <1,2 <1,2 <1,5 <0.80
0

35556 <1o2 9700 4000 510 <1,2 <1.2 <1.2 <1.2 410
0

34541 <0,7 <0,7 <0,7 <1 <9,7 (0,7 (0,7 (0,7 (0.4
0
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Table 2-31. Site 69--Rifle Range Chemical Durap Sampling Data (Continued, Page 3 of 6)
PAGE

ENVIRONMFJTAL SCIENCE ENGINEERING MULTIPLr FIELD GROUP REPORT REPORT DATE: TuE, DE

CAMP LEJfUNE
$1AIION 67

COLLErTIG" DATE

COLLECTION TIME

69GWI 6G2 69GW3 6gGg 69GW5 6qGW6 69GR7 69GW8

74755 7756 7757 7475 74759 776 574761 374762

7/1818q 7/18/84 7/1818 7118/8 ?/1B/R 7118/84 7/181P 71118

1225 1200 1115 930 16!0 1025 13 135

69541

1 u

408 (O,B 4C,8

(I 41 41

10 41 41

4P,q 4 40,8

(I.7 20 (1,6

(1,2 41,1 41,1

<I,2 7,9 (1,2

(I,3 30 ,? 4205

41 (I .41 43

0,7 5 I 41

(0o010 4n,010 (0.910 (0,010

NA

A

NA

A
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Table 2-BI. Site 69--Rifle Range Chemical Dump Sampling Data (Continued, Page 4 of 6)

ENVIRONHENTAL SCIENCE & ENGINEERING MULTIPLE FIELO GROUP REPORT REPORT DATE:

CARP LEJEUNE
STATION 69

WED, DEC 05 198

3776

COLLECTION DATE 8118

C3LLECTION TIME 1130

ALDRIN lUG/L) 39330 <0.0008
0

BHCA (UGIL) 39337 (0.0010

0
BHCB (UGIL) 3938 0,005

0
BHCD lUG/L) 59259 0,020

0
BHCG(LINDAN)(U61L) 3930 <0.00010

0
CHLORDANE lUG/L) 39350 <0,010

0
DDD,PP’(UG/L) 39310 <0,003

0
DDEPP’IUIL) 39320 <0,0008

0
DDTPP’(UG/L| 39300 <0,005

0
DIELDRIN (UGIL) 39380 <0,0010

0
EDDSULFANA (UGIL) 3561 <0.0008

0
ENDOSULFANB (UG/L) 3356 <0,002

0
ENDOSULFAN SULFATE 3351 (0,005

lUG/L) 0
EORIN lUG/L) 39390 <0,002

0
ENDRIN ALDEHYDE 3366 <O,O0

lUG/L} O.
HEPTACHLOR lUG/L) 59410 <0=0007

0
HEPTACHLOR EPOXIDE 39q20 <0.0006

(UGtL) 0
TOXAPHENE lUG/L) 3900 (0=100

0
PCBS WATER(UGIL) 39516 <0,010

0
MERCURYTOTAL(UGIL} 71qOO (0o2

0
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Table 2-31. Site 69--Rifle Range Chemical Dump Sampling Data (Continued, Page 5 of 6)

EVIRONMENTAL SCIENCE & ENGINEEITNG HULTIPLE FIELD GROUP REPORT

CAMP LEJEUNE
STATION G?

REPORT DATE: WEDt DEC 05 1984

COLLECTION DATE

COLLECTION TIME

PENTACHLOROPHENOL
lUG/L}

ACROLEIN (UG/L

ACRYLON|TRTLE lUG/L}

BENZENE lUG/L)

BORODI CHLOROMETHANE
lUG/L)

BROHOFORH

B: OROHETHANE lUG/L}

CARBOJ TETRACHLOR [DE

CHLOROBENZENE lUG/L}

CHLOROETHAN" lUG/L}

2-CHL’ ETHV NYLETHER
(UGIL)

CHLOROFORR lUG/L)

CHLOROHETHANE lUG/L)

D! BRO’4OCHLOROHETHANE
(UGIL)

DI CHL DIFLUO+METHANE
lUG/L)

1, I-D] CHLOR OETHANE
(UGIL)

I2-DICHLDROETHAN
lUG)L}

I I-DICHLOROE IHYLENE
lUG/L)

T-I2-DICHLOR OETHENE
(UGIL)

2-D! CHLOROPROPANE
(UG/L)

39032
0

34210
0

34215
0

34030
0

32101
0

32104
0

34413
0

32102
0

34301

34311
0

34576
0

32106

34418
0

34306
0

3668
0

3496
0

34531
0

34501
0

34546
0

345I
0

69Sg2

37764

8141B

1130

<7

<7

(0,2

<0.50

<0,?0

<0,8

<1.0

<0.30

<0.9

<0,50

<07

<0,80

<09

<0.40

<OSO

<0,80

IO

<0,5
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TabLe 2-31. Site 69-Rifle Range Chemical Dump Sampling Data (Continued, Page 6 of 6)
PAGE

ENVIRONMENTAL SCIENCE

COLLECTION DATE

CDLLECTIO TIME

$ ENGINEERING MULTIPL

C&MP LEJEUNE
STATION 69

CIS-1,3-D/CH’PROPENF 34704
(U/L)

T-I3-DICHL’PPOPENE 34690 <0.4
(llGIt)

EiHYLBENZENE (UG/L) 3437
0

METHYLENE CHLORIDE 34423 R
(UG/L)

II2,2-TCHtETHANE 34516
(UG/L) 0

TETRACHLOOETHENE 3475 (1.0

cHGIL) 0
1,1,]-TRICHL’ETHANE 34506 (0.80

UO/L| 0
1,1,2-TPICHLETHANE ?4511 (0.80

(UG/L) 0
TRICHLOROTHENE 3180

TRICHL’FLUOROMETHANE 488

TOLUENE (UG/L) 34I0
0

VINYL CtILORIDFIUG/L) 39175 (0.6

n
CNLORINE,I.RES(MG/L) 5160 (0,010

FIELD GROUP REPORT REPORT DATE: TUE, DE 18 lSq

Source: ESE, 1984.
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NAVFAC. IIHTB2-32.
0111415

Table 2-32. Site 69--Rifle Range Chemical Dump Data Evaluation

Analytes Regulatory
Det ec ted Limits Value (ug/L)

Samples
Exceeding
Limits

BiIC, B
BHC, D
Hg
I IDCE
Chlorobenzene
12DC LEE
TI2DCE
Methylene Chloride
TCLEE
I 12TCE
TCLEA

Vinyl Chloride
Benzene
Chloro form
TCE
To i uene
Pent ac hlorophenol

10-5 Human Health Risk Level
NCA*
Ambient Water
10-5 Human Health Risk Level

Organoleptic
NCA
NCA
10-5 Human Health Risk Level

10-5 Human Health Risk Level
10-5 Human Health Risk Level
10-5 Human Health Risk Level

10-5 Human Health Risk Level

10-5 Human Health Risk Level
10-5 Human Health Risk Level
10-5 Human Health Risk Level
Ambient Water
Organolept ic

163 ng/L

144 ng/L
O. 33

20
NL
NL
1.9
8

1.7

2O
6.6
1.9

27
14.3 mg/L
30

None
NL
69G I
69GW2, O9GW3
b9GW3
NL
NL
69G 1
69GW2
69GW2, 69SWI
DgGW2, 69GW4,

69SWI
b9GW2
None
69SWI
(gGW2, 69SWI
None
None

*NCA No criterion available.
NL No numerial limit.

Source: ESE, 1984.
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NAVFAC.I/CL-SITE.15
01/13/S5

Surface Water:

Surface water chemical data for Station 69SWI indicated the presence of

ten volatile organic compounds; TI2DCE, TCLEA, and vinyl chloride ere

present in the highest concentration (see Tables 2-31 and 2-32). In

addition, BHC,B, BHCD and pentachorophenol were detected. Detection

indicated the disposal of these compounds at this site. BHC,B ad 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 10-5 risk level, they exceed

the 10-7 rlsk. level.

I
I
I
I
I
i,

I

The occnrrence of volatile organics in the surface water roughly

corresponds to their occurrence in the ground water. The BHC isomers

were detected in the surface water but were not detected in the

underlying ground water.

Station 69SW3 was dry at the time of sampling.

Miratlon Potential

The ground and surface water contaminated by the waste materials at

Site 69 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 rlth the ground water flow, and have been carried offsite to the

east southeast and south. The extent of this offsite uffgratlon cannot

be determined at this time.

i
I
I

In addition to ground water mgratlon pathways, contaminant migration

may also occur via surface water means; standing water was found to

contain detectable levels of mlxed contaminants. High surface water

flows during rainfall events would allow rapid, although episodic

migration of contaminants east-southeast toward the New River drainage

network.

!
i
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NAVFAC. I/CL-SITE. 16
01/09/85

Rec ommend at ions

All eight monitor wells and the three surface water sampling stations

should be resampled during the second sampling effort. The analytes of

concern should be those investigated during the initial sampling effort.

2-110
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NAVFAC.I/CL-SITE.17
01/13/S5

SITE 73--COURTHOUSE BAY LIQUIDS DISPOSAL AREA

Site Investigation

o Four shallow ground wter monitoring ells:

Well 73GW1--Upgradient (north) between disposal area and deep

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

Well 73GW2--Downgradient (south) between disposal area and

Courthouse Bay.

Wells 73GW3 and 73GW4--Downgradlent (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 downgradlent onitor 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 10-5 risk level at Well 73GW4. TI2DCE appeared to be the

primary waste solvent present and was found in Wells 73GW4 and 75GW3.

O&G was detected only in Wells 73GWI and 73GW2 which are farthest from

the obvious source areas. Supply ell No. A-5 (73GW5) was found to

contain three volatile organic compounds which were not found elsewhere

at Site 74. Individual levels of DBCM, BDCM, and chloroform exceeded

the 10-5 risk level for halomethanes. However, the National Interim

Primary Drinking Water Standard for total trlhalomethanes 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 73GWI through

73GW4 discharges directly into Courthouse Bay. As noted above, ground

water at these wells exceeded criteria for several analytes; therefore,

2-111
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Table 2-33. Site 73--Courthouse Bay

EIVlki!i#y. TAL CIFkCE E E,GINFERING

FICL’ FRnUP: CLJ!
--Ao,,IFI$: LJ1 SAMPLES: PART

Liquids Disposal Area Sampling Data

STATUS:

PROJECT NAMZ CAMP LEJEJNE
PROJECT MANAGER: 30E/GEIZLER

FIELD GROUP LEADER: BOB GREGORY

SaMPLF NJMBES
73GW4 73GW5
37476? 37770

716184 716184

1200

<1 <12

<1 <12

17 <0.4

<1.90 <1.70

<2 <I

<1,9 <1o7

<0.7 <0.60

<2

<2

<O.aO 38

<2 <1

<1.60 lO.O

<2 <?

<Q.70

2.3 <1o5

<C,9

<1

13
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Table 2-33. Site 73--Courthouse Bay Liquids Disposal Area Sampling Data (Continued, Page 2 of 2)
I@

EVI;’,"’ TL SCINCF e, ENr,]NrF.R|NG 121P_,518 , :I’ATUS: c’ELTt’4TN,e:Y

’JrCT LI BER ,4222Q O’J
Cl;-L h rPO|,P:

’,"A "F "lFi,(:: L,.I1 SAMPLES: PAPT

73GW1 73GW2 73Gg3 73rW4
:’ARATF:.’S STnET 37766 377,7 37768 37k769

MrTHOD ff
3T[- 1035 I 10 lq5 1200

[-I -TL’PROP[NE 369 <O.T (0,7 (0,6 (Oo8
(UC/L D

THYL_=P:?E NE (UG/L) 3371 <1

[THYLF%L CNLQnTDr 323

I,I,,2-xL’CH’THANE 3516

TET:CLPOTHENE 375

1,!,-T"CFIL’rTHANE 3506 <I.
(i’nL) 0

(G/L) 0
TPTC’LOCE TFNE 39180

T r, C ’L" LU OP CKEIHHF 3QPP

TOLU:NF fIInlL) @010 0,7

O.
VI’IYL CI FI,E(LJG/L) 3917, <I <I <I 7

0
: A3’ L’;, T eL (UG IL) 1027

0
:HRO’IJ’I,TqTt, LiUGIL) 103 9F

L[Aq.TTLL (D/L) 1051 10,C 6F,Q Pg.0 57,0

O
NT]’",:Y,TCTALIUG/L) lOq7

0
IL; :=, l:- ("C/L) 60

HE:’L ’UCIL 32730

PROJECT NAME CAMP LEJEUNE
PROJECT MANAGER: BOWENIGEISZLER
FIELD GROUP LrADR’: B3B GREGORY

7GW5
374776

120

(0.7

(1

(1

(1

(2.2

1.3

<1.$

<1

(6.0

(1

Source: ESE, 1984.
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NAVFAC.I/HTB2-34.1
01/14/85

Table 2-34. Site 73--Courthouse Bay Liquids Disposal Area Data Evaluation

Analyte Regulatory
Detected Limits Value (ug/L)

O&G
Phenols
Crlll
CrVI
Pb

DBCM
IIDCE
BDCM
TI2DCE
Vinyl chloride
Benzene
Chloroform
Toluene

Organoleptlc
Organoleptic
Ambient Water
Drinking Water/Amblent Water
Drinking Water/Ambient Water

10-5 Human Health Risk Levelt
10-5 Human Health Risk Level
10-5 Human Health Risk Levelt
NCA*
10-5 Human Health Risk Level
10-5 Human Health Risk Level
10-5 Human Health Risk Level@
10-5 Human Health Risk Level

Samples
Exceeding
Limits

NL*
300
170 mg/L
5O
50

1.9
0.33
1.9

20
6.6
1.9

14.3 mg/L

None
None
None
73GWI,73GW3
73GWI, 73GW2,
73GW3, 73GW4
73GW5
73GW4
73GW5
NL
73GW4
73GW4
73GW5
None

*NL No numerical limit.

For halomethanes.
**NCA No criteria available.

Source: ESE, 1984.
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NAVFAC. I/CL-SITE. [8

01/14/85

it can be assumed that the discharge into Courthouse Bay also exceeded

criteria. Once in Courthouse Bay, the contaminants can mgrate quickly;

however, they may disperse quickly to levels below criteria.

DBCM, BDCM, and chloroform contamination at well No. A-5 (73GW5) may be

attributed to the use of chlorine to disinfect the ground water prior to

use as the drinking water supply. No migration of these compounds is

expected because formation of these compounds occurs after the ground

water has been withdrawn from the aquifer.

Recommendations

All four monitor wells and the single deep supply well should be

resampled during the second sampling effort. The analytes of concern

should be those investigated during the initial verification step

sampling effort.

2-115
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NAVFAC.I/CL-SITE.19
01/13/85

SITE 74--MESS HALL GREASE DISPOSAL AREA

Site Investigation

o Two shallow ground water monitoring wells:

Well 74GW1--Within disposal area.

Well 74GW2--Between disposal area and deep water supply well

No. 654 (Well 74GW3).

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

o Two shallow soil borings in pest control area. Composite sample from

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

boring.

Soil boring 74SI

0- to l-foot depth (Sample 74SIA)

I- to 2-foot depth (Sample 74SIB)

2- to 3-foot depth (Sample 74SIC)

Soil boring 74S2

0- to l-foot depth (Sample 74S2A)

I- to 2-foot depth (Sample 74S2B)

2- to 3-foot depth (Sample 74S2C)

Data Evaluation

Ground Water:

Pesticides and PCB compounds were not detected in the ground water at

Site 74 (see Table 2-35). Burial of these compounds may not have

occurred in the area originally described, or the environment of

deposition does not favor migration of these compounds into the shallow

ground water.

Soils:

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

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

2-116
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Table 2-35. Site 74--Mess Hall Grease Disposal Area Sampling Data

E’VI)’)r’ TnL SCIFP.ICF & {NC, INERING 121uS/B4 STATUS: PRFLIMINAqY

(>nJC ’IJMEP
IFL.) GRrUP: CLJWI
)AA’r TKRS: LJq SAMPL[S: PART

7 GWI 7,

STORET ff 37q771 574772 37773
ETHPD

10 IIO 1200

"C,/L 3U (0.0008

0

0
938" <O.OOOlO <O,OO{’lO (0,00010

3925 (0,000 (00003 (0,0003

0

0
U/L) 39353 (O,PlO <OoOtO

]OD,=" (:IF/L) qla <0,003 (O,O0 <OoOO3

DDE;’ (CIL) 920 <OoO008 6,0ClO <0,0008

0
3OT,;’F ’(I:3IL) g3O <0,005 0,.007 <9,00

(elGIl) q38[ <O.O01O <0,0310

0

CILFATE 51 (0.005 (0,35 <q. O05

AL{ HYDE 33G <O,fO

(ICIL) 39q18 <o,noo7 <3,Oq.J7 (?,0007

0

ILl

IUG/L) 3973 <0.080

TTP (I/GIL) 397CI <r.O <ll r’4
0

PROJECT NAME CAMP LEJEUNE
PROJECT MANaGZR! OWENIEISTLER
FIELD GROUP LEADER= B)B GREGORY

SAMPLE NJMBERS
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Table 2-35. Site 74--Mess llall Grease Disposal Area Sampling Data (Continued, Page 2 of 4)
16

CROUP: CLdW1
AP,ETEPS: LJ SARFLES: ART

METHOD

1040

.,q, -rr’z$ ILVFY 9760
(tiC/L)

;C, ,;I[IC,/L’I 39.E <0,010

0

12t5184

37772 374773

7141Bq 714184

1140 1200

<0o92 <G.02

<0.010 0o010

STATUS: PReLIMINArY

PROJECT NAME CAMP LEJEUNE
PROJECT MANGR: 90WEN/SEI7LER
FIELD GR3UP LEADE: B3B GREGORY

SAMPLE NJMBES





Table 2-35. Site 74--Mess Hall Grease Disposal Area Sampling Data (Continued, Page 3 of /I) ]7

SCIENCE & C’Ir.I)EFRING 1210518 .STATUS: PRELIMINARY

c’?J:CT IJMnFR 222(00 PROJECI NAME CAMP LEJEUNE
IL rC,I!P: CLJSI PROJECT MANAGR) 90WEN/GEISLER

PALTI.TS: LS)I SAMPLES PAPl FIELD ROUP LEADER: B)B GREGORY

SaMoLE NJMBEI$

7qSlA 7qSIB 7.1C 7SA 7S2B 7qS2C

A q .’- I- F. TORET ff )7658 37659 7660 7661 7&6. 7663
FTHOD #

eLOq IJr rlmr./KG $9$ <0,0 (,08 <,08 <,0 (.OR (’0,08

3C,A,SE ;:(UC/KG-DRY) 39076
0

HC, 2, E tic IFG-DRY 257 <0,0 (0.05 (0,05 <0,0 (0,0 (Oe05

0
HC,?(LT A’r)ED 393 <0,0 (0,05 <0,05 (O,O (O,O <0,05

rlKG-OFY 0

0
THLqAr" ,FPItlGIKG- X951 <1,9 (1,9 (I,9 <1,A (i,9 (2,0

cy) 0

DE, ’,.::FP IGYK 6- 5q521 6,0 7,2 5,1 I,O ,
DY) 0

3 FLDF, IK’,FED UG/K6- 9n3
Q3Y) 0

ND?.qLIL ;,,F,ED(LIG/ 364
K{ -DY)

K C-[.PY 0

lit /FG-P y 0

Y O

K F.-F. Py)

-h; Y 0

Uc/KC-OPY
/QX,H’.. ’,FFF(U&/KG- (3

O

0





Table 2-35. Site 74--Mess Hall Grease Disposal Area SamplinB Data (Continued, Page 4 of 4)

ENVl.’"".’.r,!raL SCIENCF. e. FNCIPFERIP’G

:-IFLf" r, nOll9: CLJSI
:’e,:t ’[ TERS: L,I SAMPLES: PART

TF’S STnRFT
MFTHOD m

12/U51R

,, i-T,C[ D(!G/KG

SILV: v," F C (UG/Kt;,-C)) 39761
0

1 ; U’:" ’WF T kiT)

Source: ESE, 1984.

STATUS: PRELIMINARY

PROJECT NAMZ CMP LEJE3NE
PROJECT MANGZR: @OJE/$EISZLER

FIELD GOUP LEADER: B3B GREGORY

SAMPLF NJMPE$

7S1A 7QS1B 7S1C 7QS2A

37QG5P 37Q65g 37q660 37661 37QGG2 37hGG3

1730 170 1730 1730 170 170

<1.1 <1.1 <1.1 <1,1

<0.5 <0.6 <0o6 <q.5 <OoG <,6

R,2 11.8 11. 7. 10.3 14.8
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NAVFAC.I/CL-SITE.20
01113185

control area north of Pump House 654 (Well 74GW3), verifying the

disposal of pesticides in that area. As noted above, the presence of

pesticides in the soil has not resulted in similar levels of pesticides

in the shallow ground water, although no ground water samples were

obtained in the immediate area of the soil samples.

Migration Potential

The differences between the ground water chemistry data and the soil

chemistry data suggest that migration of the detected soil analytes has

not occurred. However, the shallow ground water in the pest control

area has not been sampled.

No contamination was detected in the grease pit area; this suggests that

if wastes were buried in this area as reported, migration of these

wastes has not occurred to any significant degree.

The zero relief topography at the site indicated that ground ater

gradients are very low, further suggesting that migration potential is

low.

Recommendations

The two shallow monitor wells and the deep wmter supply well should be

resampled during the second round of sampling. The analytical

procedures should be identical to thoseutilized during the. initial

sampling effort.

No further soil investigation is recommended as part of the verification

step.

2-121
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NAVFAC.I/CL-SITE.21
01/13/85

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

Site Investigation

o Five shallow ground water monitoring wells:

Well 75GWI--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 76GWI--In suspected drum burial area.

Well 76GW2--1n 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 ells (see Tables 2-36 and

2-37). The ground water samples were not analyzed for chloropicrln as

planned because the analytical method proposed [purge and trap volatile

organic analysis by gas chromatograph/mass spectrometer (EPA

Method 624)] did not prove to be successful. Although records indicate

that drums of waste fluids were buried at these sites, there is no

chemical data to support the burial. Additionally, a geophysical survey

was conducted prior to installation of the monitor wells, and no targets

were identlfled. 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.

2-122
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Table 2-36. Site 75--MCAS Basketball Court Site Sampling Data

E’VTF’’,:" ’T,L gCIFN(’[ e, FNCINFFR|HG 121,51Rl STATUS: PR[LIMTNY

"’P,JCT ’UMP,ER P-722100 PROJECT NAH’_- CAHP LEJEUNE
-IrLi, r, R3UF: CLJW] PROJECT MAN,G--_R= 90#EN/SETSZLER

;t.’+TTRS: LJ) SAMPLES: PAF(T FIELO GROUP LADE: B3B GREGORY

SAMOLE NJMBERS

PA"= STRFT # 37k77 57q775 37776 ]7777 3777 57779
METHOD

AT: 7/16/8 7416/R 711618 7t16PB9 7/154B 7/1618q

eFOC,LF i’; (l,r-/L) 210 <11

ACYLF"JTtIL (UGIL) 215 <11 <11 <)1 <11 <11 (11

0

0
q C+,L PR OrETHAHE 2191 <0.70 <otTO <O.TO <0.70 (0.70 (0.70

P 0’ r :) (U(: IL) 321P <].0 <I.0 <I.0 <1.0 (I.50 (1.0

0

(IIC/L) 0
2HLR’F;’ZFr lUG/L) 1 <0,50 (0,50 <0,50 <0,50 <0,50 <0,50

0
CHLP3rT’ A ;r lUG/L) 5311 <2

9

-CL’:T :’VIYLTHFR 57G <I
(tlr,/L) O

kL% Op/rr IiC-/L 21C6 <0.70 <0.70 <0.70 <r.7 (.?0 (0.70
0

0
fiqC,Lnp qVTHANE 3sn& <1.20 (1.29 (1.20 <1.?0 (1.20 (1.20

tmlr lL

(UCIL)

,?- )IC) nqr, TI4aNF 34531
H": /L 0

.I-")TCF LOkOF THYLEE 35qI

-1, -rT r’.LV nTHENE 56
(1 It.

C S- -I’T CFi’I’PENE 374
THe SL_) O
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Table 2-36. Site 75--MCAS Basketball Court Site Sampling Data (Continued, Page 2 of 2)

EJVIR’,:"L" T..L FIFr,ICE & EN6Ie’4E6RIN6 I2./bS/P,, .TATUS: P::IEL]H]NAY

>qJ:CT I}ER 22200 PROJECT NAME CAMP LEJEUNE
iFL[’ Fr(UP: CLJV] PROJECT MANAGER! BOWENIGEIS/LER

tCA’FTC’: LJ SAMFLE: PART FIELD GROUP LEADE: B3B GREGORY

(JC. It) 0

T,IC.4L,t t_II"p(:METI-iAN Ir 3QQ,8

VINYL C+’[ r’PTIr(IcIL) 39175
0

Source: ESE, 1984.

SAMPLE NJMBEIS
75W1 75GW? 75G 75Gq 75GW5
7477 57775 ZTq77& 7k777 7778 37779

1900 10 105 95 1190 1

<0,6 (0o6 (,6 <.G <,& (0,6

<I (1 <1 <1 <1 (I

<1 ? (I (I (I (1

<I9

<1,8 (1,R (1,8 (1,8 (I,R <I,7

<1o2 <1,2 <1,2 <I,2 (1,2 (I.2

<1.2 (1.2

<I, <I. <1, (1. (I. (1.

<1 <1 (1 <1 <I (I

<C06

<0,9
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Table 2-37. Site 76--Curtis Road

E’qVI’I’,’LIJ’AL SCINCE r,INEERING

riFLE ?:P ",tip CLJWI
zAA:LTEFc.,: td7 SAMPLES: PART

Site Sampling Data

t21GS/8

METHOD

Ir 111 122

0
CYL2TTL (flaIL) 3215

0
RR3’]]TC+,L:F(L}FTHAN 32][’i <0,70 <0,70

llr/L 0

O’t3 (UG/L) 21

(Ir/L)

:lLr: 7EhF (UP/L) 33P1 <0,50

0

0

-CL V r,’YLrTHER 34576
(IL) 0

:"LDCF -. (tCIL) 32136 <0,70 (0,70

0
CklLC,’cT+ I’4F (UGIL) 31P <I

O

9 CHL’ t U r’ETANF 368

,]-TC r, POFTIIANE 3G6
{’IL) C

l,-I=-I nnrTHAIF 3531 <I,0

l-T CiH. qr F THVL 35rI

(’"IL)
,-TCF’L 3Pq F AE 351 <0,7 <9.7

’F ,l.l 0

t’f It

STATUS: PRELIMINARY

PROJECT NAM CMP LEJEUNE
FROJECT MANAGER= BOENIGEISZLER
FIELD GROUP LEADER: B3B GREGORY

SMPLE N]MBE$
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Table 2-37. Site 76--Curtis Road Site Sampling Data (Continued, Page 2 of 2)

F_,klvl."-r,:r[ L. TtL bCImE’NCE

t.’ LTrK$: LJ7 SAMPLES: PART

12/051R STATUS: PRELIMINARY

PROJECT NAME CaMP LEJEUE
PROJECT MANaGZR: 90E/GEISZLER

FIELD GROUP LEADER B)B GREGORY

SAMPLE NJMBES

Source: ESE, 1984.
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LEJEUNE.I/DATAEVAL/3.1
01/14/85

3.0 SUMMARY OF RECO,ME,,NDAyIONS
A summry of the recommended sampling and analysis efforts described in

Section 2.0 is presented in Table 3-I. Information in this table is

presented on a slte-by-slte 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

f6r 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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Table 3-i. Summary of Recommendations

Site Wells To Be Total Wells
No. Installed To Be Sampled

1 0 7

Surface
Water
Samples

0

2 0 5 0 0

9 0 3 0 0

21 0 1 0

22 7 13 0

24 0 5 2

28 0 3 2

LEJEUNE.[/DATA/VTB3-1.I
01/13/85

30 0 i 0 0

36 0 4 0 0

41 0 4 0 0

Sediment Analytical
Samples Constituents*

45 0 5 0 0

0

0

Cd, Cr, Pb,
Sb, O&G, VOA,
T. Phenols

OCP, OCH

Cd, Cr, Pb,
O&G, VOA
T. Phenols

OCP, OCH, PCB

Pb, O&G, VOA

Metals A, VOA
Metals A

Metals B, OCP,
PCB, O&G, VOA
Metals B, OCP,
PCB, O&G

Pb, O&G, VOA

Cd, Cr, Pb,
O&G, VOA,
T. Phenols

Cd, Cr, Pb,
VOA, OCP, O&G,
T. Phenols,
Mirex,
Ordnance
Compounds

Pb, O&G, VOA,
Visual Only

3-2
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Table 3-i.

LEJEUNE.I/DATA/VTB3-1.2
01/13/85

Summary of Recommendations (Continued, Page 2 of 3)

I
Surface

Site Wells To Be Total Wells Water Sediment Analytical
No. Installed To Be Sampled Samples Samples Constituents*

I
I
I
I
I
I

54 0 2 0 0 Cd, Cr, Pb,
O&G, VOA,
T. Phenols

68 0 5 0 0 VOA

69 0 8 3 0 OCP, PCB, PCP,
VOA, Hg, Resi-
dual Chlorine

73 0 5 0 0 Cd, Cr, Pb,
Sb, O&G, VOA,
T. Phenols

74 0 3 0 0 OCP OCH, PCB

75 0 6 0 0 VOA

76 0 2 0 0 VOA

I
I
I
I
I
I
I
I

Not applicable.

* Key to Constituent Abbreviations:

Cd Cadmium.
Cr Chromium.
Pb Lead.
Sb Antimony.
O&G Oil and grease.
VOA Volatile organic analysis.
T. Phenols Total phenols.
OCP Organochlorine pesticides.
OCH Organochlorine herbicides.
DDT-R o,p- and p,p’-isomers of DDD, DDE, and DDT.
PCB Polychlorinated biphenyls.
Metals A Arsenic, cadmium, chromium, copper, lead, nickel, selenium
Metals B Arsenic, cadmium, chromium, lead, mercury, nickel, and zinc

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

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

3-3
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Table 3-i.

LEJEUNE. /DATA/VTB3- I. 3
01/13/85

Summary of Recommendations (Continued, Page 3 of 3)

I
I
I
I
I
I
I
I
I
I
I

Oranochlorine Pesticides (OCP)

Aldrin
a-BHC
b-BHC
d-BHC
g-BHC
Chlordane
4,4’-DDD
4,4’-DDE
4,4’-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Toxaphene

Organochlorine Herbicides (OCH)

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

DDT-R

o,p-DDD
o,p-DDE
o,p-DDT
p,p’-DDD
p,p’-DDE
p,p’-DDT

Volatile Organic Analysis
(VOA)

Acrolein
Acrylonitrile
Benzene
Bromomethane
Bromodichloromethane
Bromoform
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichlorodifluoromethane
l,l-Dichloroethane
1,2-Dichloroethane
l,l-Dichloroethylene
T-l,2-Dichloroethene
1,2-Dichloropropane
Cis-l,3-dichloropropene
T-l,3-dichloropropene
Ethylbenzene
Methylene Chloride
l,l,2,2-Tetrachloroethane
Tetrachloroethene
l,l,l-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Toluene
Vinyl Chloride
2-Chloroethylvinylether

I
I
I
I

Source: ESE, 1984.

3-4
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APPENDIX A

LIST OF ABBREVIATIONS
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As

BDCM
BHC,A
BHC,B
BHC,D

CCL3F
Cd
Cr
Cr III
Cr VI
Cr
Cu

DBCM
DCE
DCFM
DDD
DDE
DDT
DDT-R

EPA
ESE

IAS

Mc
MCAS
MCB Camp Lejeune
mg/kg
mg/L

NCA
NFD
ng/L
Ni

O&G
OCH
OCP
IIDCE
IIDCLE
12DCLP

LEJEUNE.I/ACAB.I
01/13/85

ACRONYMS AND ABBREVIATIONS

Arsenic

Bromodlchloromethane
alpha-hexachlorocyclohexane
beta-hexachlorocyclohexane
delta-hexachlorocyclohexane

Trichlorofluoromethane
Cadmium
Chromium
Chromium, trlvalent
Chromium, hexavalent
Chromium, total
Copper

Dibromochloromethane
Dichloroethene
Dichlorodifluoromethane
l,l-dlchloro-2,2-bls(p-chlorophenyl)ethane
l,l-dichloro-2,2-bis(p-chlorophenyl)ethene
l,l,l-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 Ar Station
Mrlne Corps Base, Camp Lejeune, North Carolina

milligram per kilogram
milligrams per liter

no criteria available
no fuel detected
nanograms per liter
Nickel
no liquid

Oil and grease
Organochlorlne herbicides
Organochlorine pesticides
1,1-Dichloroethene/dichloroethylene
l,l-Dichloroethane
1,2-Dichloropropane

A-I
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12DCLEE
111TCE
112TCE

Pb
PCB
PCP
POL

Sb
Se
SNARLs
STP

T. Phenols
TCE
TCLEA
TCLEE
TI2DCE
TNT

ug/L

VOA

WP

Zn

ACRONYMS AND ABBREVIATIONS
(Continued, Page 2 of 2)

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

Lead
Polychlorinated biphenyls
Pentachlorophenol
Petroleum, oil, and/or lubricant

Antimony
Selenium
Suggested No Adverse Response Levels
Sewage Treatment Plant

Total phenols
Trichloroethene
1,1,2,2-Tetrachloroethane
Tetrachloroethene/tetrachloroethylene
trans-l,2-Dichloroethene
Trinitrotoluene

micrograms per liter

Volatile organic analysis

White phosphorus

Zinc

A-2

LEJEUNE.I/ACAB.2
01/13/S5
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APPENDIX B

GROUND WATER LEVEL ELEVATIONS
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LEJEUNE.I/APPB.I
01/14/85

APPENDIX B

GROUND WATER LEVEL ELEVATIONS (FEET)

Well
Number Date

Relative Water
Elevation* Levelt

Elevation of
Water Level**

I
I
I
I
I
I
I
I
I
I
I
I
I

IGWI
IGW2
IGW3
IGW4
IGW5
IGW6
2GWl
9GWI
9GW2
21GWI
22GWI
22GW2
24GWI
24GW2
24GW3
24GW4
24GW5
28GWI
28GW2
28GW3
30GWI
36GW1
36GW2
36GW3
36GW4
41GWI
41GW2
41GW3
41GW4
45GWI
45GW2
45GW3
54GWI
68GWI
68GW2
68GW3

7-5-84
7-5-84
7-5-84
7-5-84
7-5-84
7-5-84
7-4-84
7-5-84
7-5-84
7-4-84
7-6-84
7-6-84
7-7-84
7-7-84
7-7-84
7-7 -84
7-7-84
7-7-84
7-7-84
7-7-84
7-6-84
7-31-84
7-31-84
7-31-84
7-31-84
7-16-84
7-16-84
7-16-84
7-17-84
8-I -84
8-I-84
8-I -84
7-I 6-84
7-17-84
7-I 7-84
7-17-84

95.10 8.1 87.00
95.60 9.7 85.90

99.53 14.6 84.93
102.28 16.0 86.28
i01.27 14.0 87.27
106.00 15.6 90.40

8.0
105.53 9.7 95.83

102.54 9.5 93.04
105.74 II.0 94.74
105.60 10.5 95.10

102.85 9.6 93.25

9.3.61 9.7 83.91
89.29 3.6 85.69
91.45 5.1 86.35
94.28 8.5 85.78

102.07 12.4 89.67

103.29 4.6 98.69
102.47 2.8 99.67
102.20 3.5 98.70

10.2
102.82 5.0 97.82

102.61 4.8 97.81
102.56 4.9 97.66
108.18 5.7 102.48
105.98 9.12 96.86
98.00 6.21 91.79
102.62 12.70 89.92
95.39 7.09 88.30
101.21 3.0 98.21

103.11 3.4 99.71
102.73 5.6 97.13

9.0
I00.35 8.67 91.68
71.94 20.37 51.57
79.98 19.14 60.84

B-I
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Well
Number Date

APPENDIX B

GROUND WATER LEVEL ELEVATIONS (FEET)
(Continued, Page 2 of 2)

LEJEUNE.I/APPS.2
0/14/85

Relative Water Elevation of

Elevation* Levelt Water Level**

69GWI 7-18-84 97.05
69GW2 7-18-84 101.72
69GW3 7-18-84 101.09
69GW4 7-18-84 105.17
69GW5 7-18-84 99.34
69GW6 7-18-84 93.46
69GW7 7-17-84 82.41
69GW8 7-17-84 97.03
73GWI 7-6-84 103.36
73GW2 7-6-84 102.84
73GW3 7-6-84 100.60
73GW4 7-6-84 96.70
74GWI 7-4-84 103.12
74GW2 7-4-84 102.51
75GWI 7-16-84 111.60
75GW2 7-16-84 114.25
75GW3 7-16-84 114.54
76GWI 7-16-84 111.25
76GW2 7-16-84 102.55

*Elevation of top of well casing relative to

tDepth to water from top of well casing.

**Water level elevation relative to 100-foot

Source: ESE, 1984.

8.93
8.30
7.40
8.94

Ii .45
27.75
17.7
10.52
4.3
3.1
4.9
3.4
7.0
9.1
7.05
8.0
9.16
9.29
4.74

88.12
93.42
93.69
96.23
87.89
65.71
64.71
86.51
99.06
99.74
95.70
93.30
96.12
93.41
104.55
106.25
105.38
101.96
97.81

100-foot

reference

reference datum.

datum.

B-2
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APPENDIX C

SOIL GAS METHOD
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What Is A Soil-Gas Contaminant Investigation?

A soil gas contaminant investigation refers to a method

developed by Tracer Research Corporation (TRC) for investigating

underground contamination from volatile chemicals such as

industrial solvents, cleaning fluids and petroleum products by

looking for traces of their vapors in the shallow soil gas.

The method involve 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 ga for the presence of volatile

contaminants. The presence of contaminants in the soil gas

usually means that there is contamination from the observed

compound either in the soil near the robe or in the ground-

water below the probe. The soil gas analysis is performed in

the field so that samples do not have to be packed or shipped.

Even more importantly, the analytical results are available

immediately and can be used to help direct the investigation.

The investigation usually proceeds by analysing soil gas in

transects across the contaminated area until the boundaries

are well defined.

How Does Soil Gas Sampling Save Costs?

Soil gas contaminant mapping saves costs in a contamination

investigation by providing a rapid means of detecting and de-

lineating the contaminant distribution in groundwater. Standard

drilling and sampling methods are much more cumbersome and

costly because they are much slower and require far more effort

to obtain a data point. For example: in an area where the

depth to water is 30 feet, in one day only three holes could

typically be augered down to the depth required for water

sampling.
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TRACER RESEARCH CORPORATION

The samples would then be packed and deliYered 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 soil gas samples

can be collected and analysed in one day. Thus, much more can

be learned about the contaminant distribution in one day than

from 3 bore holes. Most inudstrial plant sites of less than

lO 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 mehods as the depth to water increases. (Soil gas

sampling has been successful for mapping groundwater contami-

nants at depths up to 12 feet).

TRC Method of Operation

Soil gas samples are collected by driving a hollow probe

into the ground and evacuating a small amount (lO 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 i 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 feet. The

complete operation of sampling to a depth of feet, soil gas

analysis, and probe removal takes l to 20 minutes.

C-2
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Typically, 26 probes will be measured in a lO hour day. Probes

can be installed in landscaped areas, through concrete or

asphalt coYers 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 Capabilit

The TRC analytical van is equipped with a Varian Vista 6000

series gas chromatograph. The instrument is set up to make

analyses on both packed and cappillary columns. It is equipped

with the following detectors:

a) electron capture (ECD) for measurement of halogenated

compounds: industrial solvents, pesticides, etc.

b) flme 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: N2, 02, C02, CH4, 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 shon in Figure i.
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Figure 1 Chromatogram showing the analysis of selected
volatile contaminants in water by direct

injection on to cappillary column (oven temp.

56C isothermal). Analyses of soil gas or
water are identical by TRC method and require

5 minutes or less to perform.
C-4
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Neasurements 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 lO 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

pobe. 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 lll TCA ug/1 TCE ug/1
Day 1 Day 2 s Day i Day 2

1 5 Feet 1.9 1.8 +/- 4% 4.0 4.1 +/- 2%

2 5 Feet 2.9 3.2 +/- 7% .85 .99 +/- 11%

3 5 Feet 2.9 2.7 +/- 5% 3.6 3.3 +/- 6%

4 5 Feet 315 200 +/- 32% 675 360 +/- 43%

5 5 Feet 220 172 +/- 17% 240 200 +/- 13%

TCE ugll

Day 1 Day 2 Day 3 s

6 4 Feet .049 .061 .052 +/- 12%

7 4 Feet .072 .ii .047 42%

8 2 Feet 90 137 301 63%

8 5 Feet 520 880 520 32%

8 7.5 Feet 800 970 620 +/- 22%

C-6
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How TRC Services Aid A Contamination Investigation Program

Soil gas contaminant mapping helps to reduce the time and

cost required to deliniate underground contamination by volatile

contaminants. The soil gas investigation does this by outlining

the general eal extent of the contamination; then conventional

bore holes or observation wells are used to verify both the

presence and absence of the subsurface contamination as indicated

in the soil gas survey. In this manner, soil gas contaminant

mapping can assist in determining placement of monitoring wells.

Thus, there is less likelihood of unnecessary monitoring wells

being drilled. The soil gas survey is not intended as a sub-

stitute for the conventional methodology, but rather is intended

to enable one to use conventional methods more efficiently

In addition to mapping underground contamination, TRC can

lend field analytical support to contaminant investigations.

TRC can analyse water or soil samples for. purgable priority

pollutants at a rate fast enough to keep up with several drill

rigs or with soil excavating equipment. Field screening permits

a great reduction in the number of samples to be sent off for

laboratory analysis. Drilling operations guided by field analysis

are able to stop or continue drilling as needed depending on

the contamination encountered.

Acceptance By Regulators

TRC has provided soil gas sampling services for a variety of

private industrial and governmental clients, including work for

EPA in the investigation of Super Fund sites in the western

United States.

I
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All site investigation plans in which TRC’s services have been

proposed have been approved by the state regulating authorities

involved. These have included the Los Angeles and San Francisco

Regional Water Quality Boards and the New Mexico State Board of

Health.

Theory of Operation

Volatile organic pollutants evaporate out of groundwater into

the overlying soil gas and move upward by molecular diffusion.

Their tendency to escape from the groundwater into the soil gas

is a function of their concentration in the groundwater, their

aqueous solubility and their vapor pressure (boiling point).

Groundwater acts as a "source" and the above ground atmosphere

acts as a "sink". Thus a contaminant concentration gradient is

established in the soil gas that accounts for the vertical flux

of contaminants from the water table to the ground surface.

Ideally the concentration of the contaminant at any given

depth in the soil gas is a function of its concentration in the

groundwater. In practice, the concentration gradient between

the water table and the ground surface of the contaminant in

the soil gas is affected or distorted by several hydrologic

and geologic variables such as clay, perched water or other

impermeable materials. However, the geologic and hydrologic

variables seldom distort the soil gas distribution to the

point that it no longer approximates the distribution of the

groundwater contamination. The principal parameters that impede

the diffusive movement of volatile contaminants are pore fluids

and clay layers. Pore fluids tend to dissolve contaminant vapors

and block the conduits for diffusion through the soil. Clay

layers are relatively impermeable zones because they tend to be

water saturated, but unless they are very extensive laterally,

diffusion occurs around them.
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Extensive layers of perched water which occur on top of im-

permeable layers in the soil will also impede the vertical

movement of volatile contaminants in the soil gas.

Chemicals Amenable To Detection In Soil Gas

Virtually all industrial solvents will produce vapors in the

soil gas if they are dissolved in the groundwater. Dissolved

metals and salts will not produce vapors in the soil gas. In

general, the compounds that produce the most favorable distri-

bution into the soil gas are compounds with low boiling points

(less than llO 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

ratio of the chemical at equilibrium in a closed system con-

taining only air and water. The tendency of a chemical to

partition into the air enhances its ability to be detected in

the soil gas. The partition coefficients or air/water concen-

tration ratios for a variety of common solvents are listed in

Table 1.
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TRACER RSE.ARCH CORPORATION

Air/Water Concentration Ratios For Some Common

Industrial.Solvents at 2C.

Air :. Water

1,1 dichloroethylene (DCE) 1 1

1,2 transdichloroethylene 1 3

methylenechloride 1 12

1,1,1 trichloroethane (TCA) 1

trichloroethylene (TCE) 1 2.6

carbontetrachloride 1 1

tetrachloroethylene (PCE) i 1.7

chloroform I 9

F-113 4 1

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

or more halogens (bromines or chlorines) on the molecule are

easily detectable in concentrations of O.OO1 ug/1 in soil

gas and thus are particularly adaptable to this technology.

Detection sensitivity decreases with fewer halogens on the

molecule.

C-IO
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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 feetin 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 the contamination.

The results of several soil gas measurements over two aquifers

contaminated with hydrocarbons are shown in Table 2. Note that

the hydrocarbons appear rather abruptly in the deepest samples

in comparison with the halocarbons that are apparent at all

depths. Some multiple depth soil gas samples collected over

hydrocarbon contamination are shown in Table 2 to illustrate

how hydrocarbon distributions commonly differ from halocarbon

distributions as a result of hydrocarbon degradation.

C-II
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Table 2. Hydrocarbon Variation With Depth

Sample A 3 Feet

Sample A 5 Feet

Sample B 2 Feet

Sample B 3 Feet

Sample B 5 Feet

6 ND 2.3 3.5

ND

.3 54 700 1800

Sample C 5 Feet

Sample C lO Feet

Sample C 15 Feet

Total
PCE Benzene Toluene Hydrocarbons

.006 ND ND ND

.012 ND ND ND

.028 225 31 600

i) All samples are expressed in ug/l

2) ND Not detected, <O.1 ug/i

C-12

Total
111TCA Benzene Nethane Hydrocarbons

0571 ND2 280 283

.035 420 54,000 56,000
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