
I- 
i ’ 

- 

EVALUATION OF DATA FROM ii&T iluU&J 
OF VERIFICATION SAMPLE COLLECTION 

AND ANALYSIS 
3 

- -3.&.&Y~~ A?c/ 

CONFIRMATION STUDY TO DETEKMTNE 
EXISTENCE AND,FOSSIBLE MIGRATION 

OF SPECIFIC CHEMICALS IN SITU -- 

MARINE COKPS BASE 
Camp Le j eune , North Carolina 

Contract No. N62470-.83-C-6106 

-.-.. _. 
Command 

Prepared by : 

ENVIKONMENTAL SC IEHCE AND ENGINEEKING, INC. 
Gainesville, Florida * 

January 1985 



LEJEUNE.l/DATAEVAL/'i'OC.l 
01/14/85 

TABLE OF CONTENTS 

Section Page 

1.0 INTRODUCTION l-l 

2.0 DATA EVALUATION 2-l 

SITE l--FRENCH CREEK LIQUIDS DISPOSAL AREA 2-4 
SITE 2--FORMER NURSERY/DAY CARE CENTER (BLDG. 712) 2-9 
SITE 6--STORAGE LOTS 201 AND 203 2-18 
SITE g--FIRE FIGHTING TRAINING PIT 2-22 
SITE 21--TRANSFORMER STORAGE LOT 140 2-26 
SITE 22--INDUSTRIAL AREA TANK FARM 2-34 
SITE 24--INDUSTRIAL AREA FLY ASH DUMP 2-44 
SITE 28--HADNOT POINT BURN DUMP 2-51 
SITE 30--SNEADS FERRY ROAD FUEL TANK SLUDGE AREA 2-61 
SITE 35--CAMP GEIGER AREA FUEL FARM 2-6.5 
SITE 36--CAMP GEIGER AREA DUMP NEAR SEWAGE 2-70 

TREATMENT PLANT (STP) 
SITE 41--CAMP GEIGER DUMP 
SITE 45--CAMPBELL STREET FUEL FARM AND MCAS AIR 

FIELD RAPID REFUELING AREA 
SITE 48--MCAS MERCURY DUMP SITE 
SITE 54--CRASH CREW FIRE TRAINING BURN PIT 
SITE 68--RIFLE RANGE DUMP 
SITE 6%-RIFLE RANGE CHEMICAL DUMP 
SITE 73--COURTHOUSE BAY LIQUIDS DISPOSAL AREA 
SITE 74--MESS HALL GREASE DISPOSAL AREA 
SITES 75 AND 76--MCAS BASKETBALL COURT AND 

CURTIS ROAD SITES 

2-75 
2-82 

2-89 
2-91 
2-98 
2-101 
2-111 
2-116 
2-122 

3.0 SUMMARY OF RECOMMENDATIONS 

APPENDIX A--LIST OF ABBREVIATIONS 
APPENDIX B--GROUND WATER LEVEL ELEVATIONS 
APPENDIX C--SOIL GAS METHOD 

3-l 

i 



LEJEUNE. l/DAThEVAL!LOT.i 
Ol/lS/S5 

LIST OF TABLES 

Table 

l-l ling Confirmat ion Study Verification Step Samp 
and Hnalysis Program--MC!5 Camp LeJeune 

Page 

l-4 

1-2 

2-l 

Soil Borings and Monitoring of &iisting Wells 1-7 

Site 1 --French Creek Liquids Disposal Area 
Sampling Data 

2-5 

2-2 Site 2--French Creek Liquids Disposal Area 
Data Evaluation 

2-7 

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

2-11 

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

2-17 

2-5 

2-6 

2-7 

Site 6 --Storage Lots 201 and 203 Sampling Data 

Site 9 --Fire Fighting Training Pit Sampling Data 

Site 9 --Fire Fighting Training Pit Data 
Evaluation 

2-19 

2-23 . 

2-25 

2-8 Site 21--Transformer Storage Lot 140 Sampling 
Data 

2-27 

2-9 Site 22--Industrial Area Tank Farm Sampling 
Data 

2-35 

2-10 Site 22 --Industrial Area Tank Farm Data 
Evaluation 

2-37 

2-11 Site 24--Industrial Area Fly Ash Dump Sampling 
Data 

2-45 

2-12 Site 24--Industrial Area Fly Ash Dump Data 
Evaluation 

2-48 

2-13 Site 28--Hadnot Point Burn Dump Sampling Data 2-52 

2-14 Site 28--Hadnot Point Burn Dump Data Evaluation 2-58 

ii 



LEJEUNE.l/DATAEVAL/LO'~.2 
01/14/85 

LIST OF TABLES 
(Continued) 

Page 

2-62 

Table 

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

Site 30--Sneads Ferry Road Fuel Tank Sludge 
Area Data Evaluation 

2-64 2-16 

2-66 2-17 Site 35--Camp Geiger Area Fuel Farm Sampling 
Data 

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

2-69 

Site 36--Camp Geiger Area Dump Sampling Data 2-7 1 

2-73 

2-19 

2-20 Site 36--Camp Geiger Area Near Sewage Treatment 
Plant Data Evaluation 

2-21 

2-22 

2-23 

Site 41--Camp Geiger Dump Sampling Data 2-76 

2-80 

2-83 

Site 41-- Camp Geiger Dump Data Evaluation 

Site 45--Campbell Street Fuel Farm Sampling 
Data 

2-24 Site 45--Campbell Street Fuel Farm Data 
Evaluation 

2-85 

2-25 .Site 45--MCAS Air Field Rapid Refueling Area 
Soil Boring Investigation 

2-88 

Site 48--MCAS Mercury Dump Site Sampling 
Data 

2-90 2-26 

Site 54--Crash Crew Fire Training Burn Pit 
Sampling Data 

2-92 2-27 

2-28 Site 54--Crash Crew Fire Training Burn Pit 
Data Evaluation 

2-94 

2-29 Site 54--Crash Crew Fire Training Burn Pit 
Soil Boring Investigation 

2-96 

2-30 Site 68--Rifle Range Dump Sampling Data 2-99 

iii 



LEJEUNE.l/DAIAEVAL/LOT.3 
U1/14/85 

LIST OF TABLES 
(Continued) 

Table 

2-31 

2-32 

2-33 

2-34 

2-35 

2-36 

2-37 

3-l 

Site 69--Rifle Range Chemical Dump Sampling 
Data 

Site 69--Rifle Range Chemical Dump Data 
Evaluation 

Site 73--Courthouse Bay Liquids Disposal Area 
Sampling Data 

Site 73--Courthouse Bay Liquids Disposal Area 
Data Evaluation 

Site 74--Mess Hall Grease Disposal Area 
Sampling Data 

Site 75--MCAS Basketball Court Site Sampling 
Data 

Site 76--Curtis Road Site Sampling Data 

Summary of Recommendations 

P 

2-102 

2-138 

2-112 

2-114 

2-117 

2-123 

2-125 

3-2 

iv 

.-._. 



LIST OF FIGUKES 

Figure 

l-l Site Map Snowing Locations of Sites of Potential 
Contamination at Marine Corps Base, Camp Iejeune 

2-l Proposed Location of Characterization Step 
Monitoring Wells at Site 22--Industrial Area 
Tank Farm 

2-2 MCAS Air Field Rapid Fefueling Area Soil 
Boring Locations 

2-3 Sampling Locations at Site 54--Crash Crew Fire 
Training Burn Pit 

Page 

1-2 

2-42 

2-87 

2-95 

V 



1.0 INTRODUCTION 

This report presents an evaluation of the data which was generated by 

the first round of verification sample collection and analysis of the 

Confirmation Study of Marine Corps Base, Camp Lejeune, North Carolina 

(MCB Camp Lejeune). The data presented in this report consist of 

analytical results for samples of surface and ground waters, sediments, 

soils, and fish tissue collected at 21 sites of potential contamination 

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

Figure l-1. 

Site Number Name 

1 French Creek Liquids Disposal Area 

2 Former Nursery/Day Care Center (Bldg. 712) 

6 Stor'age Lots 201 and 203 

9 Fire Fighting Training Pit 

21 Transformer Storage Lot 140 , 
22 Industrial Area Tank Farm 

24 Industrial Area Fly Ash Dump 

28 Hadnot Point Burn Dump 

30 Sneads Ferry Road Fuel Tank Sludge Area 

35 Camp Geiger Area Fuel Farm 

36 Camp Geiger Area Dump near Sewage Treatment 

Plant (STP) 

41 Camp Geiger Dump 

45 Campbell Street Fuel Farm and MCAS Air Field 

Rapid Refueling Area 

48 Marine Corps Air Station (MCAS) Mercury Dump 

Site 

54 Crash Crew Fire Training Burn Pit 

68 Rifle Range Dump 

69 Rifle Range Chemical Dump 

73 Courthouse Bay Liquids Disposal Area 

74 Mess Hall Grease Disposal Area 

75 MCAS Basketball Court Site 

76 MCAS Curtis Road Site 

l-1 
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During the onsite investigation of these 21 sites, 55 shallow ground 

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

samples were collected for analysis from the 55 monitor wells, 

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

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

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

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

analytical constituents for each sample type is presented in Table l-1. 

In addition, Table 1-2 presents information relative to the number of 

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

the identification of the existing potable water supply wells that were 

sampled. 

The pbjective 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 reco'mmendations for future monitoring, and 

these recommendations are summarized in Section 3.0. 

1-3 
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Table l-l. Confirmation Study Verification Step Sampling ad Analysis Prcgran- 
MCB Camp Lejeune 

wells 
Site tobe Total Surface Sedimnts (S) Soil . 
No. Installed wells Water or Tissues (T) Samples Analytical Gmstituents* 

1 6 

2 

6 

9 

21 

22 

24 

28 

30 

35 

36 

41 

45 

48 

54 

1 

0 

2 

1 

2 

5 

3 

1 

0 

4 

4 

3 

0 

1 

7 

5 

0 

-3 

1 

3 

5 

3 

1 

3t 

4 

4 

5 

0 

2 

0 

0 

0 

0 

0 

0 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 
11 

0 20 DLJT-R 

0 0 

0 
6 * 
6 

0 

2s 

2s 
zr 

0 

0 

0 

0 

0 

4s 

0 

1-4 

0 

0 

0 

0 W, C&G, VOA 

3 

0 

0 

30 

h 

a, Q, fi, $9 c=, 
VQA, T. Phenols 

a, a, fi, Q=, WA, 
T. Ftmols 

EP,CCH,~B 
CCP,CH,FCB 
m, m 

Pb, OM;, VOA 

&talsA,~A 
FktalsA 

Meals B, CCP, FCB, OX, 
VOA 

Eletals B,CE?,FCB, C&G ' 
CQ, FcB 

Pb, c&G, VOA 
VisualOnLy,Fb,c&G 

a, Q", a, (=, VQA, 
T. Eknols 

a, Q, R, VW 
T. phenols, OX', c&G, , 
Mirex,Mnance 
ChlpOUTbdS 

Pb, C&G, VOA 
Visual Only 

tfg 

cd, '2, Pb, C&G, VOA, 
T. Phenols , 
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Table 1-l. Confirmation Study Verification Step Sampling md Analysis Progrm- 
MCI3 Camp Lejeune (Continued, Page 2 of 3) 

wells 
Site to be Total Surface Sedimnts (S) Soil 
No. Installed Wells Water or Tissues (T) Sa@es Analytical Constituents* 

15 Visual Cnly 

68 3 5 0 0 0 VOA 

69 8 8 3 0 0 W, =A EQ, VQh Q:, 
ksidual &l.orine 

73 4 5 0 0 0 a, a, a, $9 QG 
VOA, T. phenols 

/" 

. 
74 2 3 0 0 c-, cm FcB 

6 CQ, aa m 

75 3 6 0 0 0 VOA 4 

76 2 2 0 0 0 VOA 

- =Not applicable. 

* Key to Constituent Abbreviations: 

Cd=Cadlllilml. 
cr = chromium. 
Pb=LSd. 
Sb = Antimmy. 
O&G=Oilardgrease. 
VOA = Volatile organic analysis. 
T. phenols = Total phenols. 
ocP=Organochlorine pesticides. 
OCH = Organochlorine lxrbicides. 
DLYT+ = o,p- and p,p'-isomers of DDD, IXE, and DIX. 
PCB = Polychlorinated biphenyls. 
?ktals A=Arsenic,c&hn, chranim, copper, lead,nickel, selenimn, and zinc. 
&kcals B=Arsenic, c&miun,chranim, lead,~~~rcury,nickel,and zinc. 
Visual Only = Samples taken and inspected in the field for petroleum, oil, and/or 

lubricant (FQL) contanination. 
Or~ecompO~=TNT,DNT,RDx,and~tep~sphorus(wP). 
FCP = Pentachlorophenol. 
Hg=Mfxcury. 

t Hand-augered bles witbout casings. 
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Table l-1. Gmfinxation Study Verification Step Smpling and Analysis Progrm-KB Gmp kjeune 
(Continued, Page 3 of 3) 

mganoctilorine Pesticides (OCI?) 

Aldrin 
a-BHC 
b-BHC 
d-BHC 
g-BHC 
G-ilordane 
4,4'-DDD 
4,4'-DDE 
4,4'-Dm 
Dieldrin 
l&ldosulfm I 
Endosulfan II 
Eklosul.fan Sulfate 
&kin 
E&-in Aldehyde 
,&ptachlor 
Heptachlor Epxide 
Toxaphene 

organochlorineHerbicides (OCJJ) 

2,4-D 
2,4,)-T 
Silvex 

DDFR 

o,P-D~ 
o,P+~ 
0,p-M 
P,P'-DDD 
P,P'-DE 
P,P'-Dm 

VolatileOrganicAnalysis 
(WA) 

. 
Acrolein 
Acrylonitrile 
Benzene 
Branmethane 
Braxdichloranetkme 
BranofoJm 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethme 
Clxlorofoxm 
Chloranethane 
Dibromchloranethme 
Dichlorodifluoranethane 
l,l-Dictiioroethane 
1,2-Dictiloroethane 
1,Hichloroethylene 
T-1,2-Dichloroethene 
1,2-Dichloropropane 
Cis-1,3-dichloropropene 
T-1,3dichloropropene 
Ethylbenzene 
I&ethylene &loride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromzthane 
Toluene 
Vinyl Chloride 
Z-Chloroethylvinyletber 

Source: Envirormmtal Science md Engineering (ESE), 1984. 
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Table l-2. Soil Borings and Monitoring of Existing Wells 

- - - I _ -  . -  - - -  - - - - - 4 -m . - - - p  

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

Site No. Soil Borings Boring Soil Samples of Existing Wells 

1 

2 

6 

9 

21 

* 22 

24 

28 

30 

35 

36 

41 

45 

48 

54 

68 

0 

5 

20 

0 

8 
2 

0 

0 

0 

0 

3 

0 

0 

3/3* and l/2? 

1/20** 

0 

1/8t 
2/2tt 

0 

0 

0 

0 

1/3*** 

0 

0 

0/9t tt 

1/4*** 

0/9ttt 

0 

0 

11 

20 

0 

8 
4 

0 

0 

(1) 636 

(4) 616,645,646, 
647 

(0) 

(1) 635 

(0) 

(1) 602 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

(2) 131,414o 

(0) 

(1) 5009 

(2) RR-45,RR-97 

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

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

Site No. Soil Borings Boring Soil Samples of Existing Wells 

69 0 0 0 (0) 

73 0 0 0 (1) A-5 

74 2 312" 6 (1) 654 

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

76 0 0 0 (0) 

* Composite sample from 0- to l-foot depth, l- to 2-foot depth, and 2- to 
3-foot depth at each boring. 

t Composite sample from O- to l-foot depth at each boring. 
** Composite sample from O- to 3-foot depth at each boring. 
tt Composite sample from 0- to l-foot depth and l- to 2-foot depth at each 

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

Source: ESE, 1984. 

1-8 
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2.0 DATA EVALUATION 

As described in Section 1.0, this section presents the evaluation of the 
concentration data from the first round of verification sample 

collection and analysis relative to available standards and criteria. 
The data evaluation is presented on a site-by-site basis, and the 

potential for contaminant migration at each site also is discussed. 

Additionally, recommendations for future monitoring also are addressed. 

The criteria used in the following data evaluation are the criteria for 

the protection of human health. These criteria are presented in the 

U.S. Environmental Protection Agency (EPA) 1980 Water Quality Criteria, 

Federal Register, 45(231). These criteria are based on the 
carcinogenic, toxic, or organoleptic (taste and odor) properties of the 

contaminants. Most criteria are based on the assumptions that exposure 
to the contaminant is derived solely through consumption of water 

containing a specified concentration of a toxic pollutant and through 
consumption of aquatic organisms which are assumed to have 

bioconcentrated pollutants from the water in which they lived. 

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

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

Specific health-based criteria are presented as specific contaminant 
concentrations in water which, if exceeded, can be expected to cause a 

toxic effect in man. The criteria for suspect or proven carcinogens are 

presented as concentrations in water associated with a range of 

estimated incremental cancer risks to man. The range of concentrations 

corresponds to incremental cancer risks of low7 to 10m5 (one 

additional case of cancer in populations ranging from 10 million to 
100,000, respectively). However, the concentration criteria associated 

with this range of estimated incremental cancer risks was developed by 
EPA for information purposes only; methods do not exist to establish the 
presence of a threshold for carcinogenic effects. The organoleptic 

2-1 
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criteria are generally estimates of the levels of pollutants that will 

not produce unpleasant taste or odor either directly from water 

consumption or indirectly by consumption of contaminated aquatic 
organisms found in ambient waters. For some pollutants, however, 
specific toxicity-based criteria are presented for pollutants with 
derived organoleptic criteria. 

The criteria described above were selected for use in this data 
evaluation because for most pollutants, these criteria are based on the 
most recent toxicity studies and account for the carcinogenic effects of 
contaminants. In addition, the EPA Water Quality Criteria which are . 
based on carcinogenic effects are generally more conservative than other 
criteria which are based solely on acute toxic effects or a specific &&$ 

-_.- "__"" _-.- . . ..^-.----.-"c--'--~--- 
&ute adverse response, 

-...,-.-.- 
such as the EPA Suggested No Adverse Response -=-----YNJWfh 

Levels (SNABLs)~uYtGrmOr~, 
---..- 

the use of EPA Water Qua~Criter-ia-4n---~~'+" 

the assessment of ground water concentration data provides a more T&75 yky 
conservative evaluation because these criteria are based on the z&-'# -/c 

/ assumption that exposure to the contaminant includes consumption of 4-f t& 

contaminated aquatic organisms, which would not be found in groundfb'G& GHp$ 

water. +,/ 
M&&J $0 /cdiJdtc. 
tayLy/y/ A++* 

Because Cr contamination was detected at several of the sites 
investigated (in terms of total Cr concentration) and the Cr criteria 

are presented for chromium in both the trivalent and hexavalent states, 
both the trivalent and hexavalent chromium criteria are addressed in the 

data evaluation. If the total Cr concentration detected exceeded the 
trivalent Cr criterion [170 milligrams per liter (mg/L)], then it was 

assumed that all of the chromium detected was in the trivalent state. 
Likewise, if the total Cr concentration exceeded the hexavalent Cr 
criterion [SO micrograms per liter (ug/L)], then it was assumed that all 
the Cr detected was in the hexavalent state. Pf/@3 qqcv 74 

& MQ$f +* &j&/h 

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

Appendix B contains the ground water elevation data for the shallow 

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

Information concerning expected rate and direction of shallow ground 

water flow presented in the following sections is based on an analysis Y 
of the ground water elevation data contained in Appendix B. 1 

//y-/L *." i Ye 
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SITE l--FRENCH CREEK LIQUIDS DISPOSAL AREA 

Site Investigation 

o Six shallow ground water monitoring wells (Wells lGW1 through lGW6): 

Five downgradient wells (Wells lGW1 through lGW5). 

One upgradient well (Well lGW6). 

o Deep water supply well No. 636 (Well lGW7). 

Data Evaluation 

Detectable levels of O&G, Cd, Cr, and Pb were identified in Wells lGW1, 

lGW2, and lGW3 located north of the Main Service Road (see Table 2-l). 

Of these analytes, only Pb levels in Wells lGW3 and lGW2 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 were below the 

applicable 10D6 human health risk assessment levels (see Table 2-2). 

Levels of phenols in all wells were well below the human health 

criterion. South of the Main Service Road, detectable levels of O&G, 

phenols, Cd, Cr, and Pb occurred sporadically in Wells lGW4, lGW5, and 

lGW6. All levels were below applicable criteria, as indicated in 

Table 2-2. Seven volatile organic compounds were detected in Well lGW5. 

Only two compounds (11DCE and TCLEA) exceeded the 10v5 human health 

risk assessment level (see Table 2-2). In addition, 1llTCE was detected 

in Well lGW6, and TCE was detected in Wells lGW1 and lGW2. However, the 

levels of these compounds were below the 10v5 human health risk 

level. 

Water supply well No. 636 (Well lGW7) did not contain detectable levels 

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

2-4 



Table 2-l. Site l--French Creek L4iquidL. p Disposal Area Sampling Data 

nt-‘pJ: CT tiUnt3cR e4222400 
CIEL'i GR’UP: CLJMI 
JAQLYCTFPS: LJ1 SAMPLES: CLJh'lS 

3CPP2’1 ~=TRbTlILDPIDE 
fll6/L) 

Ct’L!!?““F?!ICYF (IJG/L) 

7nL3”3ETtiAL’r (UG/L) 

34210 
0 

?4215 
0 

34b30 
0 

321rl 
n 

32194 
0 

34413 
0 

32102 
0 

343Pl 
n 

34311 
II 

34576 
a 

321i;h 
0 

3441P 
0 

34356 

34%: 
0 

24496 
c 

34531 
3 

345fil 
n 

34546 
0 

34541 
0 

347'4 
l-l 

l&W1 
374700 

l/5/84 

RI5 

<lo 

Clfl 

O*!i 

(9.60 

<1.3n 

(1 

Cl.2 

CO.40 

(1 

(1 

<'l.bG 

(1 

(1.00 

Cl 

<r).50 

<".Pr) 

(1.5 

1.9 

CC.6 

<c.7 

lGU2 
3747'31 

713184 

845 

<lo 

Cl0 

CO.3 

<0.6rJ 

<l.SO 

<l 

Cl.2 

<D&n 

Cl 

<I 

<0.60 

(1 

<1.oll 

<l 

<0.5c 

<@.9@ 

Cl.'! 

Cl.') 

<IO.& 

co.7 

lGW3 
374762 

7/5/A4 

930 

Cl0 

Cl0 

(0.3 

CF.60 

Cl.30 

Cl 

Cl.2 

(0.40 

Cl 

Cl 

(6.60 

<l 

Cl.00 

(1 

(0.50 

(0.90 

<loI 

<la0 

<I?.6 

cc.7 

STATUS: PQELIYINAQY 

PROJECT NAME CAMP LE JEUNE 
PROJECT HAN4GTR: 301ENfSEIS7LER 
FIELD G?3uP LSADEQ: BJB GREGORY 

SANPLE NJPBEQS 
lGW4 
3747n3 

715184 

1n15 

(10 

<l!, 

(0.3 

<0.60 

Cl.30 

Cl 

Cl.1 

<o.ra 

Cl 

Cl 

(9.60 

(1 

<la00 

Cl 

<Q.50 

cn.80 

(1.0 

Cl.0 

<".ti 

(il.7 

lP;U5 
3747B4 

7I7/%4 

14co 

<'I 0 

Cl0 

(0.3 

(P.60 

Cl.30 

(1 

Cl.2 

co.40 

Cl 

(1 

CO.60 

<1 

Cl.00 

<1 

44 

<r,.s: 

1.1 

3.4 

<C.6 

(P.7 

lGV6 
3747n5 

7/s/04 

1130 

Cl0 

(10 

co.3 

(0.70 

(1.50 

<l 

Cl.4 
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i'al,l~e 2-1 . Site l--French Creek Liquids Disposal Area Sampling Data (Continued, Page 2 of 2) 
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Table 2-2. Site l-- French LYeek Liquids Disposal Area Data Evaluation 

Analytes liegulatory 
Detected Limits Value (ug/L) 

Samples 
Exceeding 

Limits 

-- 

O&G 
Phenols 
Cd 
Cr III 
Cr VI 
Pb 
1lDCLE 
1lDCE 
T12r)CE 
TCLEE 

'TCLEA 
1llTCE 
TCE 
Toluene 

Organoleptic 
Organoleptic 
Drinking Water/Ambient Water 
Ambient Water 
Drinking Water/Ambient Water 
Drinking Water/Ambient Water 
NCAt 
10-5 Human Health disk Level 
NCA 
10-5 tiuman ilealth Kisk Level 
1lJ-5 iluman Health Kisk Level 
Ambient Water 
lo-5 Human Health Risk Level 
Ainbient Water 

NL” 
300 

10 
170 mg/L 

50 
50 
NL 

0.33 
NL 

8 
1.7 

18.4 mg/L 
27 

14.3 mg/L 

NL 

None 

1GW3 

None 
lGW1, 1GWZ 
lGW2, lGd3, iG145 
NL 
lGW5 
PJL 

NO ne 

lGti5 
None 

None 
None 

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

Source: ESE, 1984. 
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NAWAC. l/CLSITE. 2 

01/14/Y5 
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c. 

1 

r 

f 

the aquifer ; there appears to be some degree of protection against c 
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 kc&n to be used and 

disposed of at this site. 

5~&ff15 f&C r&Jz&d ++-eQS~ - a- 

Migration Potential 
=+gv-++“” PA/ ;/ Lt/c//.. 42 bJLLL4-7 m &s-J 

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

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

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

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

monitor wells is not sufficient to determine if contaminants are 

discharging into the surface water network. The low gradients will 

discourage the horizontal flow of contaminants, although some flow is 

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 should be 

resampled in the second sampling event. All analyses conducted during 

the initial sampling and analysis effort should be repeated. 
bkc 
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NAVFAC.l/CLSITE2.1 
01/13/85 

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

Site Investigation 

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

o Four deep water supply wells: 

Well No. 616 (Well 2GW2) 

Well No. 645 (Well 2GW3) 

Well No. 646 (Well 2GW4) 

Well No. 647 (Well 2GW5) 

o Three soil borings in former play area. Composite sample from 0- to 

l-foot depth, l- to 2-foot depth, and 2- to 3-foot depth at each 

boring. 

Soil Boring 2Sl: 

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

l- to 2-foot depth (Sample 2SlB) 

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

Boring 2S2: 

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

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

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

Boring 2S3: 

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

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

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

o Two soil borings in drainage ditch adjacent to site. Composite sample 

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

Soil Boring 2S4 (upstream of site) 

Soil Boring 2S5 (downstream of site) 

2-9 
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01/13/85 

Data Evaluation 

Ground Water: 

As shown in Tables 2-3 and 2-4, detectable lebels of DDD, 
1 

DDE, and DDT 

above the 10-5 human health risk assessment 
v 

el were identified in 

the shallow ground water monitoring well (Well 2GWl). These compounds 

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

site (Wells 2GW2, 2GW3, 2GW4, and 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 255 (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 



‘I aI, Lie 2-3. Site z--Former Ncrsery/Day Care Center (BldF, 712) 
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'I'ahl c: 2-3. Site 2--Former Xursery/Day Care Center (3ldg 712) 
Sampling Data (Continued, Page 2 of 6) 
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‘I’ab; e 2-3. Site 2--Former hrsery/r)ay Care Center (13LJg 712) 
Sampling Data (Continued, Page 3 of 6) 
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‘ral?l e 2-3. Siic 2--Former Kursery/r)ay Care Center (13 
Sampling Data (Continued, Page 4 OF 6) 
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‘I’a’>l 12 “-3 ., 1 . Site Z--Former Nursery/Day Care Center (Bldg 712) 
Sampling Data (Continued, Page 5 of 6) 
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'I'ahle 2-3 . Site 2--Former Kursery/Day Care Center (Rldg 712) 
Sampling Data (Continued, Page 6 of 6) 
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Table 2-4. Site 2--Former Nursery/Day Care Center Data Evaluation 

Analytes Kegulatory 
Detected Limits Value (rig/L) 

Samples 
Exceeding 

Limits 

DDD, PP' 

DDE, PP' 

DDT, PP' 

NCA" NLt Ni 

NCA NL NL 

10-5 Human Health Risk Level 0.24 2GWl 

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

hJ 
I 

r-’ 
Source: ESE, 1984. 

Ll 
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SITE 6--STORAGE LOTS 201 AND 203 

r 
r 
f 
r . 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
I- 
r - 

Site Investigation 

.o Twenty soil borings. Composite sample from 0- to 3-foot depth at each 
boring. Samples 6Sl 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 thanobserved in the soil at 
nearby Site 2. Because lower levels of pesticides in the soil at Site 2 

resulted in detectable contamination of ground water at Site 2, higher 
levels of pesticides at Site 6 probably have resulted in ground water 

contamination at Site 6. 

Migration Potential 
No data are available which document the presence of contaminants in the 

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

gradients. Migration under natural conditions would be expected to be 
minimal; however , pumping of water supply wells in the vicinity may 

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

Recommendations 
No additional verification monitoring is recommended. However, 
characterization monitoring should be conducted to determine if the 

contamination detected in the soil has migrated down to the ground 
water. 



‘!‘a!, I(? 2-5. Site G-Storage Lots 201 and ?G3 Sampling Data 
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C 

3a:nc 1.17 Cl.18 2.31 (l-19 Cl.47 <1.15 1.78 <l.lB Cl.13 4.90 
0 

59311 <P.S 0.5 CO.5 <fl.2 <(‘.7 (0.5 1.7 0.S 3.b O.? 
0 

30521 1.2 0.6 1.4 1.3 co.3 0.5 (0.2 1.: 1.68 1. 
0 

393;1 Cl.3 l.? Cl.2 (0.6 (1.5 <I.2 1.s 2.7 3.5 15 
n 

7 032 0 6.1 6.4 4.6 7.2 25.2 4.5 4.: 5.9 7.4 3.5 
0 



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

~y,t*“\:‘J, i, TfiL sCIFb,CF S E”‘GIhlCfPING MULTTFL: FIELD GROUP REPORT RFPORT DATE: VfD. OfC -5 l-R4 

CAMP L=JEUpJE 
STATION 6 

t 9 .T 1 6 
0 

39320 
3 

39396 
0 

39311 
n 

33321 
0 

'"301 
0 

7L32 3 
D 

hS9 6QlO 6S11 6.51-J 6Cl~ 6S14 hSi5 6516 hSl? 6S13 
374619 37462G 374621 314622 374523 314624 374625 374626 374327 374623 

a/h/A4 9/6114 P/h/84 P/F/84 9/G/04 R/5/34 8/6/84 Q/5/34 B/5/*4 S/6/39 

1045 1045 900 900 QOC 903 qoq 103: 1000 IOU? 

(cl.439 1.37 35.4 CC.426 13.6 4.15 (0.456 I.79 3.25 1.25 

CO.324 CcI.316 32.0 <0.32D 5.12 7.73 (0.327 1.11 1.36 Ci.34' 

Cl.21 15.R 324 Cl.17 426 l?P C1.2" 47.1 77.4 23.7 

<0.5 4.8 12 (0.5 25 12 <0.5 11 a.7 3.3 

1.6 1.5 120 CP.2 29 17 <n.7 4.9 1' 2.7 

Cl.2 49 (I.2 (1.2 770 313 (I.2 393 129 ?T 
N 

8.6 5.0 10.0 h*2 Q.2 13.3 n.7 15.1 1 . h 12.? 



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

clLL'r-:I“ I‘C TC 

HIJLTIDLE FIELD GROUP REPOPT RfP39T DATE: ML01 DCC 05 lc3’i 

3?116 
0 

SO328 
il 

S9506 
11 

30311 
0 

39321 
0 

343Cl 
‘I 

7”320 
F 

CIMP LEJEUPlE 
ST4TIt’Y C 

6s; 19 6S2@ 

3745?9 374633 

e/c/es R/6/54 

1GflC 171;n 

1.95 fi.442 

2.2p <f’.332 

41.3 12.4 

6.1 1.9 

10 1.1 

140 41 

7.8 9.6 

Source: ESE. 1981r 



NAVFAC.l/CLSITE9.1 
01/14/85 
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SITE 9--FIKE FIGHTING TRAINING PIT 

Site Investigation 
o Two shallow ground water monitoring wells (Wells 9GWl and 9GW2). 

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

Data Evaluation 

Detectable levels of phenols, Cr, and Pb were found in Wells 9GWl and 
,9GW2 (see Table 2-6). Levels of Pb exceeded the human health criterion 
in both wells (see Table 2-7); levels of phenols and Cr do not exceed 
these limits. O&G in Wells 9GWl [3 milligrams per liter (mg/L)] 
probably exceed organoleptic limits, as noted during sampling. The 

water supply well located adjacent to Site 9 (Well 9GW3) does not 
contain detectable levels of these analytes. Protection of this well is 
attributed to the same parameters described for most of the other 

on-base water supply wells: vertical and horizontal distance from the 
source areas of potential contamination. All analytes detected at this 
site can be attributed to the burning of waste POL. 

Migration Potential 
Very low natural ground water gradlents are estimated to exist at ' 
Site 9. However, pumping at the water supply well would increase the 
gradient locally. No data exist to estimate the degree of vertical 
and/or horizontal hydraulic connection between shallow and deep aquifer 

zones at this site. Currently, contamination from Site 9 has not 
affected the supply well. 

Recommendations 
PI& 

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. 

--cLc 47&! 



f’able 2-h. Site g--Fire Fighting 'Traininfi Pit Samplit?g Data 

?97J’ CT PIIMRER P42224OG 
TIC, :I 6F+o1!P: CLJlJl 
'I.QF'ETEHS: LJl SAPPLCS: PART 

TI”- 

&CS?LF I” flJr-/L) 3421P 
0 

ACpYL?U!TbILf (IJG/L) 34215 
0 

?CrJZ-rdr (lJG/C 1 341130 
0 

1kCi’:nnl(‘l L!‘kG!lfTYANE 32191 
fII’/L) 0 

-?R?“3F?L ’ (tJ(;IL) 32154 
3 

“HflV?YET”A”‘F (!IT,/L) 34413 
n 

C !,QPn!d TL T’?I.rtILPRIDE 32192 
(IlC/L 1 4 c 

tt(LG”O”rf~‘iFK~ (ItG/L) 343?1 
n 

-hL7;?FT’lfsyF (UC/L) 34311 
0 

2-CrL’rT”‘VI’:YLFTHER 34576 
(IIGILJ n 

3liLrJ’c1Fd:.r~ (IlG/L) 32106 
0 

Ct~Lfl7fi”‘THA”lr (Ut/L) 34418 
n 

31P~“‘~OCLL~~PMFTHANE 343S6 
flli‘/L) 0 

?ICti:*7T’L’tn’METHA~JE 346FA 
(II’IL) 0 

1 ,l-~lC’II.~~nt-~H~YF 344O6 
flJ’fL) 0 

1 .Z-r:lCt tL:!QOFTHANF 34531 
('ICIL) C 

1.1-7IC~Cf!~lFT~YLFNF 34591 
(I"/L) P 

T-l,_-r,TCt’l.I”nLTt!Er~E 34546 
fIJr/l.) n 

19 ?-LJTL-“I Canf POPANE 34541 
f!l'/L) I) 

CT'-!, I-! 1 CtI”‘P,?PFNE 347c4 
for ‘I ) C 

9GYl 

374712 

7/5be4 

1345 

<lO 

(10 

CO.3 

<0.7@ 

<1.40 

(1 

(1.3 

<0.50 

<l 

(1 

(0.60 

<l 

(1.19 

<I 

<0.50 

<n ,‘I? 

<I.1 

Cl.1 

(0.7 

co.7 

-rGU? 
374713 

7/5/P4 

1430 

Cl? 

<lP 

<0.3 

<0.7C 

(1.40 

<l 

<l.S 

<o.qo 

<I 

(1 

cn.63 

(1 

Cl.10 

(1 

<‘).S!l 

<rI.oo 

<l.l 

Cl.1 

< 6. 7 

c:.7 

12105184 STATUS: F?FLlMINA?Y 

PRnJFCT NAME CAMP LEJEUNE 
PROJECT HAN4GfH: SOYEN/ZEISZLER 
FIELD GQOiJP LEADER: 838 GREGORY 

SAMPLE NJMRE?S 
9CY3 
374714 

7/5/P4 

1430 

(10 

<lO 

(0.3 

<0.60 

Cl.30 

Cl 

Cl.3 

co.40 

(1 

<l 

CO.60 

<l 

Cl.00 

Cl 

(0.50 

<9.qo 

Cl.1 

(1.0 

CO.6 

<if.7 

1 



Ta!,le 2-5. Site- g--Fire righting Training Pit Samplillg Data (Contil1Ued, -Page 2 of 2) 

ENVIRONMENTAL SCICNCE A ENGINEERING 

PRDJFCT NUMBfR 84222405 
FIELD GROUP: CLJbfl 
PARAMETERS: LJl SAMPLES: PART 

9 ARAYFTFRS STQRCT # 
METHDD # 

DATF 

TIMF 

T-l r3-DICHL’PROPENE 
(US/L) 

ETHYLBENZENE (UG/L) 

METHY LENF CHLORIDE 
(UC/L) 

lrl,2r2-TE’CH’ETHANE 
(UG/L) 

TETR~CHLDROETHFNC 
(?lr;/L) 

l-l,!-TRlCHL’ETHANf 
(UG/L) 

lvlr2-TRICHL’ETHANE 
(UC-/L) 

TRICHLORQETHEYF 
tlJG/L) 

TRICHL’FLUORDMETHANE 
(UC-/L) 

TDLUFNF rUG/L) 

VINYL CHLORlDEfUG/L) 

CADMIUM,TOTAL(UG/L) 

CHR@MIllM~T0TAL~lfG/l) 

LEADqTOTALfUG/L) 

PHENOLS (UG/L 1 

34699 
0 

34371 
n 

34423 
0 

34516 
0 

74475 
0 

345’6 
0 

34511 
7 

39180 
!, 

34480 
0 

34010 
n 

39175 
0 

1127 
r 

1 n34 
? 

1 ?El 
n 

56!’ 
0 

32730 

9GUl 9GU7 
374712 374713 

7/s/04 7/5/04 

1345 1420 

<0.6 CO.6 

(1 (1 

(1 (1 

(0.8 <O.R 

(1.6 <1.6 

(1.1 <l.l 

c1.a (1.0 

(1.2 (1.2 

<l <l 

(6.5 co.5 

CO.8 < 7.8 

(6.3 (6.0 

45 86 

RD.@ 94.n 

3 u.7 

3 4 

12/18!/84 

9GV3 
374714 

7/5/P4 

1430 

c’1.5 

(0.9 

(1 

<O.A 

Cl.5 

Cl.0 

<0.9@ 

Cl.2 

(1 

co.5 

<O.R 

(6.0 

<6.C 

<4?.(1 

<C.R 

(1 

STATUS: FRELIMINARY 

PROJECT NAME CAMP LEJEUNE 
PRDJECT MANAGER: BOUEN/FEISZLER 

FIELD GROUP LEADER: BOB GPEGORY 

SAMPLE MUHRERS 

n 

I 
L 

. . 



NAVFAC.l/HTB2-7.1 
01/14/8S 

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

Analytes Regulatory 
Detected Limits Value (ug/L) 

Samples 
Exceeding 

Limits 

O&G Organoleptic NL* 9GWl (Obvious 

odor during 

sampling) 

Phenols Organoleptic 300 None 

N Cr III Ambient tiater 170 mg/L None 
I N ul Cr VI Drinking Water/Ambient Water 50 9GW2 

Pb Drinking Water/Ambient Water 50 9GW1, 9GW2 

*NL = No numerical limit available. 

Source: ESE, 1984. 



NAVBAC.l/CLSITE21.1 
01/13/85 

SITE 21--TRANSFORMER STORAGE LOT 140 

Site Evaluation 

o Four soil borings inside fenced compound. 

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

(Sample 21S2A). 

Soil Boring 21S2B. Composite soil sample from 0- to l-foot depth 

(Sample 21S2B). 

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

and l- to 2-foot depth. 

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

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

Soil Boring 21SlC/21S2C. Composite soil sample from 0- to l-foot 

depth and l- to 2-foot depth. 

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

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

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

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

21S4A through 21S4C). 

Data Evaluation 

Ground Water: 

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

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

Well 21GWl did not contain detectable levels of any of these analytes, 

indicating that disposal may have involved quantities that have 

dispersed/degraded via natural mechanisms prior to reaching the ground. 

water. Lack of mobility (vertical) would also preclude movement from a 

surface source toward the shallow ground water. 

2-26 



Table 2-8. Site ‘I--‘l’ransformer Storage Lot 140 SampLing Data 

!‘dVIa:‘jfJ”:TPL SCIFNCE R ENGIKFFRI~IG 

‘C?,J’:CT I!IlPPTR R4222400 
rIrLli GROUP: CLJUl 
“ARC”FT’fiS: LJ4 SAVPLES: PART 

12 ;35/f34 STATUS: FqfLIMINA7Y 

PROJECT NAME CARP LEJEJVE 
PR’)JECT MAYAGER: BOdEVIGEIS7LER 
FIELD GROUP LEADES: 63B GRFGOkY 

SEMDLE NJt-?BE?S 

STnRET fl 
#FTH’ID # 

T  I”- 

4l.li7TP’ Cllr,/L) 39330 

cl 
3V’Cqb (I’r?/l ) 393’7 

0 
~PCI!, (!I”/L) 39338 

0 
?HC*P (I'T/L) 39259 

IV A 
~HC.C(LI'IDA~~)(UG/L) 

39340 0 

-4 
0 

:bLc~nP~!C (Ill-/L) 3935(1 
9 

Ilnx*r F’(“T/L) 39315 
n 

‘)DT.‘7’(IJf/L) 39320 
0 

3fiT,CP*f”T/L) 3Q3"O 
rl 

5ITL7”I~: (‘IrlL) 393Fn 
0 

IhlO:l:llLFA~‘r4 (IIG/L) 343t,1 
(1 

r~13^TUlF Lh’r!J (lJc./L) 34356. 
q 

Lt!l):;‘I’Lr??’ TIlLFATE 34361 
(IlT/L) (1 

I:::)' 1' f "5/L 1 39TSC 
!I  

rh:[l" I I, I.LnFtlYDE 34365 
fll”/L) 0 

lly”T:.C,IL’lR (Ilr,/L) 3941p 
” 

IFPTLCIIL'Q Fc,nxIDE 3942" 
r 1 I r. / 1. ) 

TPiL:,:I4rr,r fIlG/L) 3941; 
0 

I 

7 ,4-'I, T(,TAL (IJC./LI 3971” 

0 
?r’t.‘-T ‘. ATEP I\JG/L) ?974” 

c 
I 

2 1 6 I.! 1 
374715 

7/4/P4 

923 

<@.nOrJA 

<O.lJ”lfJ 

<0.00015 

<a.0003 

<0.0n010 

<O.OlO 

(0.003 

<lJ.ronFl 

(C.005 

<b.OOlO 

<@.POOR 

<L?.'102 

<P.C05 

<o.onFJ 

<11.014 

<0.00117 

<o.r.n06 

<0.10n 

<C.CE:, 

<?.?4 

04;: 14 



‘l’abie 2-B. Site 21---Tra;lsforner Storage Lot 140 Sampling Data (Contiriucd, Page 2 of 6) 

E\VID’~‘.“Ff~!T~L SCIfC!CT 8 fNGI)uFERI~‘G 

rit17J’CT MlW8ER R42224 GO 
‘ITLC CPnlfP: CLJVI 
DCQCfVFTEQS: LJ4 SAMPLES: PART 

PlGUl 
>A?bU;TT’S STnRET tl 374715 

MFTYOD fl 
3ATc 7/4/84 

12/C5/R4 STATUS: P?FLIMINA?Y 

PROJECT NAVE CAMP LEJEUNE 
PROJECT MANbGER: 30JEN17EISi’LEQ 
FIELD G93UP LEADF?: 333 Gr(CGORY 

SAM”LE NJF’F)E?S 

T  IKF 920 

_3*4, 7~-Tf’l~ILVFX 39760 co.02 
(UT/L) G 

“CPr, ,JLTEQ (116/L) 39516 (0.010 
0 



Table 2-s. Site; 21--Transformer Storage T,ot l~h0 Samp7Ling Data (Contimed, Page 3 of 61 PBS: 2 

S FMG I NE Fp I Vf- MULTIPLE FIELD GROUP REPOST RED39T DATE: VED, DEC 05 1534 

39333 

0 
35?76 

0 
34257 

n 

39343 
n 

342h2 
D 

3?351 
0 

39311 
0 

39321 
0 

79331 
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3Q383 
r! 

34364 
c 

34359 
t 

34354 
n 

3UJQ3 

r, 
34569 

n 
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t 

'9423 
C 

YQ'rn3 
fl 

39731 
n 

71741 
n 

CF.r?C LFJFUVE 
XTPTTON 1̂ 

21'1A ?lSlA 21SlB ?lSlR 21?1C SlSlC 21S2A 21S2A 
374fl31 3?86 ‘2 374532 39Rh1!3 :74;33 398534 374634 ?!9fJ;i’5 
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<C.OY 
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<l.P 
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46 

52 
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co.7 
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<D.cI 
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1730 
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<G. 04 
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(1.8 

4.0 
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14 

<0.2 
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<O.R 

<0.4 

<Cl.4 
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(14 

(3.2 
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1131) 

<fl.DA 
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to. 04 
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(I.8 

((1.5 

<b.2 
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<?.2 
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(0.5 
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<0.1 
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1730 
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<o.iis 
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0.h 
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5.0 
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(0.5 
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(0.4 
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1130 

(0. OR 
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(0.04 
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(C.2 
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(I.1 
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<0.5 

3.1 
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<0.2 

(0.36 

<0.6 
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(0.5 

<O.h 
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v4 

VA 
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74 

57 
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. 
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((1. c-7 
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:G.04 
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<l.R 
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:0.5 

(0.7 

<n.4 

<Cl.5 

<n. -ifi 

<n.1 

<I9 

\I4 

II 6 

/ 
21S23 L”lS2: I 
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1155 

<O.OR 

< .05 

(2.04 

<(‘.04 

<?.1(1 

<l.H 

1.4 

49 

4" 
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< .OS 

:c.s 

:5.B 
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1115 
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2; 
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:0.0; 
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‘I‘ah? e 2-8. 

<‘J\!II.:)f.:“i TrL CCIFNCC f, Fb’GINFCPTFJT- MULTIPLE FIELD r-POUF REPORT REPORT DATE: LrlCDv DET 05 1'184 

CAM2 L=JFUNf 
STETT3N ?I 

C3LL:TTi" TIh‘f 

2191A ??SlA 21318 2ISlR 21SlC 71SlC 21S2A 21S2A 21520 21s2c 
774t31 3 9 F 6 i 2 374632 390.653 374i33 3986?4 374674 37es:CI 374;35 374535 

R/3/84 913194 P/5/@4 P/3/84 P/3/P4 R/3/94 0/3/e4 s/3/24 R/7/34 9/3/34 

ll?? 1728 1130 1739 113p 173" 1145 1730 li15 1115 

59761 (5.5 <0.5 co.5 (0.5 (3.5 VA CO.3 VA <3.5 c L.5 
0 

59519 (1.0 <I .9 (1.8 (1.8, ,<1.9 (1.9 <l.R <l.P <l.P (1 .? 
P 

7q32" 6.7 6.7 9.0 7.6 a.5 11.7 4.c 5. : 5.7 3." 
0 



c’JLL:.‘l: !T? .T f  

P fUGItiEERI~‘G MULTIPLE FIFLD GROUP 2EPDRT Rfp3qT DATE: ;JLD, DEC 05 1594 

CA’?p L’JTUNE 
STATION ?l 

21r'A 21S3R 21?3C 21S4A 21S4P 21s4c 

374c 37 .‘7463Q 314539 374640 374541 374642 
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r 
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0 

34257 
I, 

39543 
n 
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n 
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0 
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0 
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0 
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n 
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n 
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3 

79103 

n 
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P 
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(0.5 

CO.06 

<Q.l 

(18 

c3.2 

<l.l 

1215 

<Tl.O? 

(17.05 

<!I.04 

<O.OQ 
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<?.P 
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74 
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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 detec-ted 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 Ltibwv 
Well 21GWl 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. 

- G&&.#7 L49&2,, c&+>, %y&7e/ M/k, &A.%> 

s225 i%*/ y pJ=w? y& +kQ LkfL. 
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o Two shallow ground water monitoring wells: 

Well 22GWl - 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 22GWl located at 

the tank farm. These compounds are fuel components and further document 

the leakage of large quantities of fuel at this site. Additionally, low 
levels of 1,2DCLEE and 12DCLP were detected in Well 22GWl. These levels 

may be attributed to pos,sible 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 (1 mg/L). Of extreme 
importance is the high level of benzene (380 ug/L) detected in the 

sample collected from deep water supply wlell 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 10m5 human health risk limit of 

1.9 ug/L. 

Migration Potential 
All analytical parameters for Well 22GW P 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 
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Table 2-9. Site 22--Industrial Area Tank Farm Sampling Data (Continued, Page 2 of 2) 
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Table 2-10. Site 22--Industrial Area Tank Farm Data Evaluation 

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

O&G 

Pb 

Organoleptic 

Drinking Water/Ambient Water 

NL* None 

50 22GW1, 

1,2-Dichloropropane 

12DCLEE 

T-1,2-Dichloroethene 

Benzene 

Chloroform 

Ethylbenzene 

Toluene 

NCAt NL NL 

NCA NL NL 

NCA NL NL 

10-5 Human Health Risk Level 6.6 22GW1, 22GW3 

10-5 Human Health Risk Level 

10-5 Human Health Risk Level 

10-5 Human Health Risk Level 

1.9 None 

1,400 22GWl 

14,300 22GWl 

CCL3F 10'5 Human Health Risk Level 1.9 22GW3 

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

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

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

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

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

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

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

criteria/guidelines. 

Recommendations 

Because the first round of verification sampling and analysis conducted 

at Site 22 indicated significant contamination of deep water supply well 

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

performed and that a more intensive characterization 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 22GWl 

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

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

Site 10 and the area in which contamination has been identified, show 
that ~~11 No. 637 does not contain detectable levels of any of the 

analytes of concern. 

All proposed Characterization Step efforts will be confined to the .---..-- 
Hadnot Point industrial area, and to the area to the west of Holcomb 

Boulevard and well No. 602. 

Objectives-The objectives of the Characterization Step of the 
investigation of Site 22 are listed below: 

1. Locate source of TCE and other chlorinated volatile organic 
compounds detected in deep water supply wells Nos. 601, 602, 

604, and 609 4 34: 637 6 +'z 
2. Determine concentration of detected analytes in source area(s); 

3. Determine hydraulic conductivity of sediments in source area(s) 
and at affected wells; and 

4. Determine continuity of semi-confining bed between water table 

aquifer and deep zones yielding ground water to supply wells. 

Methodology--The observed distribution of contaminants near the main 

industrial area of Hadnot Point suggests that several contaminant 
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sources may exist. ESE recommends that all records of activities within 

the industrial area be reviewed with the following goals: 

1. Document historical usage of all solvents at specific 

buildings/yards; and 

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

loading docks, oil water separators, and maintenance racks. 

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

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

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

waste disposal activities should be included also in this study. 

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

potential source areas within the industrial area and near the Naval 

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

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

investigation. 

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

of observed waste solvents. An excerpt from a promotional document 

produced by Tracer Research Corporion of Tucson, Arizona, the developers 

of the soil gas technique, is presented in Appendix C. The theory, 

applicability, and benefits of this technique are outlined in 

Appendix C. 

The soil gas investigation should be conducted in a grid-work 

distribution throughout the main industrial area to attempt to locate 

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

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

investigated. The pattern of contamination observed in supply well 

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

19, the Naval Research Laboratory Dump. 

2-40 
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The pattern and density of the soil gas investigation may be altered at 
any time to respond to the real time data generated in the field. The 

results of the soil gas investigation will allow accurate placement of 

ground water monitoring wells which will be required to determine 
concentrations of contaminants in the ground water. 

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

outlining source areas of the waste solvents. The pattern of 
contamination revealed by the soil gas accurately follows the pattern of 

contamination in the ground water. However, there is not an established 
correlation between concentration of a compound in the soil gas 

(micrograms of analyte per liter of air) and the concentration of the 
compound in the ground water (micrograms per liter of water). Because 

of this, and the fact that applicable environmental regulations/guide- 
lines/criteria are tied to concentrations of contaminkts in water, 

areas. 

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

Figure 2-l. Final number and placement of these wells will depend on 
the results of the soil gas investigation. Wells 22GW4 through 22GW7 

are shallow wells which will form pairs with the deep supply wells. The 

well pairs will allow delineation of flow path of contaminants to the 

supply wells. These flow paths may be via horizontal shallow ground 

water flow with vertical flow through discontinuous confining beds near 

the supply wells, or horizontal flow of contaminants through deep 

aquifer zones after initial vertical flow of contaminants near a source 

area. 

The well pairs will also allow aquifer testing to quantify the amount of 
confinement of lower aquifer zones. 

Well 22GW8 is a shallow well in the vicinity of the Dogwood Street motor 
pool facility, which may be the source of TCE observed in a nearby 
stream. 
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Well 22GW9 is a proposed shallow well to quantify ground water Well 22GW9 is a proposed shallow well to quantify ground water I ,",_~,. 1x .. --.--. ----.- -__ I ,",_~,. 1x .. --.--. ----.- -__ 
contamination near contamination near which has been which has been 
preliminarily identif preliminarily identif 

Well 22GWlO 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 22GWl through 22GW3 (water supply 

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

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

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. 

c 
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SITE %--INDUSTRIAL AREA FLY ASH DUMP 

Site Investigation 
o Five shallow ground water monitoring wells: 

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

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

spirator disposal area. 

Well 24GW5--Upgradient of Site 24; downgradient of main 
industrial area. 

0 Two surface water sampling stations: 

Station 24SWl-At downstream end of Site 24 although in contact 

with disposal area. 
Station 24SW2--Greater than 1,000 feet downstream of Site 24; 

Cogdels Creek receives flow from other areas in addition to 
Site 24. 

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

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

Data Evaluation 

Ground Water: 
Xl downgradient monitor Wells 24GW1, 24GW2, 24GW3, and 24GW4 contained 

low quantities of some or all of the following metals: Cr, Cu, Zn, As, 

Ni, Se, and Pb (see Table 2-11). Of these metals, levels of As exceeded 

the 10 -5 risk level in Wells 24GW4 and 24GW3, and in upgradient 

Well 24GW5 (see Table 2-i2). Levels of As exceeded the low6 risk 
level at Well 24GW2. In addition, levels of Ni exceeded the ambient 
water criterion at Well 24GW3. 3 

#f&L. 
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Ta!,Le 2-11. Site 2/t--Industrial Area Fly Ash lhrmp Sampling Data 
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I'ahle 2-1.1 . Site 24--Industrial Area Fly Ash Dump Sampling Data (Continued, Page 2 of 3) 
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(40.0 c41.0 <33.r, 

(15 (15 (9.0 

2.2 C1.P <20 

(3 (3 29 

1639 

NA 

VA 

NA 

VA 

NA 

VA 

VA 

NP 

YA 

NA 

NA 

(30 

(4.0 

c3.c 

5.4 

<33.r, 

<o.r: 

<pi! 

25 

153F 

: 3.7 

(0.5 

CO.5 

<!I.4 

Cl.3 

<c.70 

:0.63 

(0.9" 

<0.7 

(Cf.3 

<C.5 

<TO 

<4.9 

<3.n 

2.9 

:33.0 

(3.7 

:73 

20 

on;: 3 
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.! . Site 24--l!ndustrial Area Fly Ash Dump Sampl .ing Data (Cant inued, Page 3 ol' 3) 

EhlvI~‘f,I.lt I.lAL SCIFNI-F E FFICINFCRING 12/05/94 STATUS: FQFLlMINARY 

i'RC)JECT NAM! C&MD LEJEJVE 
PROJECT HAM4GTH: 33JEYIGEISZLER 
FIELD GQOLJF LEADEQ: BDB GREGORY 

‘R7J’CT t.U#PER P4222400 
FI:L': r,Q".llP: CLJSl 
;f~?bl'LTLftS: M&S SAMPLES: PART 

24SEl 
'!i?AUICT'JC STORE1 IJ 374643 

METHOD 4 
IAT’ R/3/R4 

TIM: 1630 

tAD~lLl?rCLfl CMG/KG- lP28 
LDY) C 

CtiRO”IUlirSED (F*61KG- 1029 
ripy) 0 

LFdD,SEri (“G/KG-DPY) in52 
0 

4R$EVIC*"tl? (MG/KC- 1003 
ODY) 3 

ccpc;n,rrp(~c/Kr- 1043 
r-2 70) ) 
k U1CK~LvCf.C (VG/KG- 

n 
1068 

-4 DPY 1 0 
SELE”I(IN,:~~) (HG/KG- 1148 

LILY 1 0 
?IYC,~Ef (F’rlKG-DRY) 1013 

0 
YO1'T11Q'~?'LJ~T UT) 70320 

0 

0.3 

1.6 

4 

(0.05 

1 

0.3 

(0.8 

6 

25.0 

24SE? 
374644 

R/3/P4 

1570 

1.9 

29.3 

1’0 

n.3 

7 

co.7 

"5 

19.9 

SAM"LE NJNBE?S 

345: l!? 

Source: EST, 1984. 
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NAVFAC.l/HTB2-12.1 
01/14/85 

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

Analytes Regulatory 
Detected Limits Value (ug/L) 

Samples 
Exceeding 

Limits 

Cr III Ambient Water 170 mg/L None 

Cr VI Drinking Water/Ambient Water 50 24GW3 

Pb Drinking Water/Ambient Water 50 24GW3 

As 10-5 Human Health Risk Level 22 rig/L 24GW3, 24GW4, 24GW5 2 ii ,-; 'p&I , 

cu Organoleptic 1 mg/L None 
:" 
z 

Ni Ambient Water 13.4 24GW3 

SC? Drinking Water/Ambient Water 10 None 

Zn Organoleptic 5 rug/L None 

T12DCE NCA* NLt NL 

MC 10-5 Human Health Risk Level 1.9 24GW2 

Benzene 10-5 Human Health Risk Level 6.6 None 

Chloroform 10-5 Human Health Risk Level 1.9 None 

TCE 1Gw5 Human Health Risk Level 27 None 

-- 

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

Source: ESE, 1984. 



NAVFAC.l/CLSITE24.2 
01/13/55 

Trace levels of organic compounds were detected in Wells 24GW1, 24GW2, 

indicating that small quantities of solvents may have been disposed of 

in the western side of the site. Although the low5 risk levels for 

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

exceeded the 10m6 risk level, and methylene chloride in Well 24GW2 

exceeded the 10D7 risk level. Levels of benzene above the 10B6 

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 (24SWl) was found 

to contain Cu and Zn. Levels of these two metals are well below 

organoleptic limits and are of no concern. Levels of two volatile 

organic compounds (TCE and T12DCE) were also detected at this station. 

Although the TCE level did not exceed the 10v5 risk level, it 

exceeded the 10D6 risk level; no satisfactory criterion exists for 

T12DCE. 

At Station 24SW2, downstream of Station 24SW1, no volatile organics were 

detected indicating that attenuation (volatilization) of these compounds 

occurs under the conditions present at time of sampling (i.e., low 

flow). Cu and Zn were also detected at Station 24SW2, but the levels 

are of no concern. 

Sediment: 

The two sediment stations at Site 24 contained detectable levels of six 

metals: Cd, Cr, Pb, Cu, Ni, and Zn. Each of these metals was also 

detected in ground and surface water samples from this site. 
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NAVFAC.l/CLSITE24.3 

01/13/85 

I- 
f- 

! 

r 

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. C&@/S 3cwf y =Ks3-a& - 

I- 
The surface water sampling stations indicated that migration of the 
detected analytes TCE and T12DCE was not occurring under the flow 

\ 
! 

I.-- 
,'i 

r 

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

of volatile compounds at Station,24SWl 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 
iesampled during the second sampling period. All analyses conducted . 

during the initial sampling and analysis effort should be repeated for 

2-50 



&LVTAC.l/CL-SITE.1 
01/11/85 

SITE 28--HADNOT POINT BUKlt DUMP 

Site Investigation 

o Three shallow ground water monitoring wells: 

Wells 28GWl 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. 

0 Two surface water sampling stations: 

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

Cogdels Creek passes through the landfill area. 

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

intersection with the New River. 

o Two sediment sampling stations: 

Station 28SEl--See surface water sampling station 28SWl. 

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

0 One tissue sampling station: 

Tissue from two different species of fish were obtained from a 

freshwater pond at Site 28. 

Data Evaluation 

Ground Water: 

Detectable levels of DDD and DDE were identified in all monitor wells 

(see Table 2-13); detectable levels document disposal of these compounds 

at this site. Trace levels of volatile organic compounds were detected 

in Well 28GWl 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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PA?E 2 
Table 2-13. Site 28--1Iadno; Point Burn Ihmp Sainpling X3ta 

ENVIRONMENTAL SCIENCE R EFICINEERING MULTIPLE FIELD GROUP REPORT RTP(rRT 

COLLECTICV DATE 

COLLFCTTON TIMF 

ALDRTK (UG/L) 

BtiC,A (UG/L) 

t?HCqR fUG/L) 

RHC.0 (U&/L) 

SHC,G(LIMDAnlE)(UG/L) 
l-3 
I 

cn CHLOPDANF. (UG/L) 
h, 

DDD,PP’(U~/L) 

DDTvFP*('JG/L) 

DIELDRIY fUG/L) 

ENtJOSULFAkrA (UG/L) 

EVDOSt.tLFANrR (UG/L) 

EYDOSULFAF' SULFATE 
(!JG/L) 

FNDR IN (IJr/L) 

EYDRInl ALnFHYDF 
( 0 S IL. 1 

HEPTkrHLf?R 1UB/L) 

HEPTPCIILOR FPGYIDE 
(IIT-/L) 

TOXAPHEVE (lJG/L) 

3?33' 
C 

3?337 
9 

TO338 
0 

39259 
c 

3q34'! 
3 

39355 
r 

39.31P 
n 

3a32; 
P 

393"ll 
? 

3938P 
1 

34361 
0 

'4356 
0 

34351 
n 

39309 
0 

54366 
!I 

3941n 
P 

3942' 
r 

394?? 
0 

56" 
@ 

CAMP LfJEU”!E 
STATI9N 28 

28Gl!l 2oc;vz 28Gt.13 28SUl 2ASUl 28SV2 
374726 374727 374728 374729 39P5"1 3747.' 

717184 7/l/64 717184 A/3/84 R/4/84 P/3/84 

1120 

<@.Q(1@8 

<0.0010 

<O.OOClO 

<0.0@33 

<0.00010 

<O.Ol@ 

0.12 

0.015 

<0.005 

0.003 

<o.onoa 

<0.@?2 

<o.oos 

<O.FC? 

<o.p04 

<0.0007 

<0.3[106 

<a.100 

5 

1120 

<n.0008 

<C.OOlO 

<0.0C010 

<O.CflC5 

<0.C0010 

<C.OlC 

r.993 

2.028 

<?.9C5 

<0.0010 

<0.0OC8 

<G.OC2 

<1.005 

(0.002 

<0.004 

<O.OCCT 

<~.CCC6 

<G.lGC 

2 

1315 

<C.0C08 

<0.0010 

<~.00010 

CO.OC03 

<0.00010 

(0.010 

0.22 

0.007 

<".9C5 

<O.OClO 

<3.0008 

<S.@C2 

<[r.nos 

(0.002 

<0.C04 

<0.C?07 

<?.OGOh 

<Q.IOC 

r.e 

$30 

<F.OOC8 

n.010 

'.0009 

P.004 

<r).@dOlO 

< ."lO 

<0.@03 

<r.n008 

<' .or,s 

<n.nola 

<“.ofln6 

<e.o::! 

<n. GGS 

CG.002 

CL-.@?4 

<r. 'ior 

<'.fl305 

~C.ll'! 

<*.9 

R3' 

< 0. ? 0 '- 8 

CC.C?lD 

<~.C'lfl!O 

<O.P0'3 

<0.0001(! 

<P.?Ir! 

<G.C33 

<~.?009 

( '1. ? '6 

<0.3?10 

<C.OflO8 

< n . 11 “2 

(8. r fi5 

cn.pD2 

(1.1.4 

<". 'rtn7 

<Y.F?(IC 

cn.1 :c 

F’ A 

DATE: TUEI DEr 18 I'A4 

28YW2 
3 0 r: 5 :: 2 

R/4/84 

10 I- 

<'>. 1-p 

< ,> . '1 '. 1 I? 

< .c C"O 

<n. . 3 

<-.0"'10 

<n.'!q 



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

ENVTRObiHENTAL SCIENCE R ENGINFFRING MULTIPLf FIELD GROUP REPORT RFPORT DATt-: SUEI DC(’ 111 l”P4 

COLLFCTIOF’ DATE 

COLLECTION TIME 

ARS’NTC,TOTAL(UG/L) 

PCE?S 1 WATER (UG/L 1 

CADMIURITOTAL(UG/L) 

LEAD,TOTALfUG/L) 
p3 
I 

Ll MCRCUPYITOTAL(UG/L) 
13 

NICKEL*T*(UGIL) 

ZINC,TOTALfUG/L) 

ACR’)LrIN (UG/L) 

ACPYLnNITrILE (UC/L) 

BENZENE (Vr./L) 

RR~M~OICHLfiPO~ETHANE 
( 1J G / L 1 

890MOFOpF” (UC/L) 

BR 0?1OMETHANE f UC-/L 1 

CAHPON TFTRACHLORIDE 
(IJr,/L) 

CHL?f?QbEN?ENE (IJG/L) 

CHLORnETHANE (IJt/L) 

2-CHL=ETH*VINYLETHEP 
(Uf?/L) 

CHL?P?FOhU (IJG/L) 

CHLOPqMFTHANF (lJG/L) 

1 G2 
G 

39516 
n 

1. 27 
0 

1 34 
*? 

1 ,51 
n 

71qot-J 

I-6; 
0 

1 92 
0 

3421rI 
0 

34215 
0 

34 ‘3? 
lr 

321”l 
n 

321 c4 
0 

74413 
c 

321”2 
f 

343Pl 
f 

34311 
P 

34576 
n 

32196 
J 

34411! 
9 

CAMP LFJFUNE 
STATION 28 

28FWl 2PGW2 28RW3 2RSWl 2RSUl EASWP 2RSV2 
37 4726 374721 374728 374729 3V35Dl 37473, 3c05;2 

717104 7/7/04 7/7/84 0/3/04 A/4/04 8/3/A4 a/4/04 

11ro 

18 

<O.OlO 

(6.t 

‘Z6.F 

(40.0 

0*3 

(15 

(3 

<!l 

(11 

<(1.4 

(0.80 

<I.60 

(1 

Cl.6 

<0.60 

(2 

(2 

<n.7c 

<l 

1120 

Cl.0 

<“.010 

<6.G 

(6.5 

(40.0 

(0.2 

<I5 

(3 

Cl1 

<II 

(0.3 

CF.79 

Cl.50 

(1 

(1.5 

<n.50 

(2 

(2 

<p,7G 

<I 

1315 

Pl 

<O.GlO 

(6.0 

330 

336.0 

<“.2 

39 

143 

<13 

(13 

cc.4 

<cl.90 

<1.80 

<2 

c1.e 

(Il.60 

<2 

(2 

(C.90 

<l 

83D 

(30 

<n.r)1’J 

(4.9 

(3.0 

<33.n 

<n.2 

<9.n 

32 

<6 

(6 

<0.2 

<1.4n 

< .a3 

co.7 

(1.99 

< 130 

(0.9 

(Cl.8 

<‘.4Q 

(0.6 

83’ IO"- 

NA <3c 

<0.‘110 <‘I.“19 

N A <4.u 

N A 

NA 

(3.0 

(33.0 

NA 

NA 

cu.2 

(9.0 

Np. 

NA <6 

NA 

N A 

N A 

NA 

LI A 

Y A 

NA 

NA 

n! A 

NA 

NA 

(5 

<5.2 

<?.YC 

<P.RC 

<0.7 

<; .9? 

< r. . 3 : 

CL.9 

<C.P 

< c . 4 b 

(1.5 

(1.’ 

cn. 10 

P.4 

(5.0 

<ha .o 

<‘.2 

<I2 

29 

NP 

NA 

NA 

NA 

NA 

NA 

N A 

NA 

NA 

. 

DA:= ..- 3 



Tab1 e 2-I-3. Site 28--IIadnot Point Burn JILI~-J Sampling I)ata (Continued, Page 3 of 6) 

ENVIRONMENTAL SCIENCE 

COLLECTID”’ DATE 

CDLLECTI Ofd TT  ME 

DIRROYFCt’LOPDHETHANE 
(Ur-IL) 

DICHL’DI~LUO”4ETHANE 
(IIGIL) 

l,l-DI CHLO~OETI’ANE 
(‘JG/L) 

lr2-DICHL?ROCTHANf 
(UC/L) 

1, l-I’ICHCOROE THYLCNE 

t-2 (lJG/L) 
AT-lr2-OICHLDRDIITHENE 
C- (IJG/L 1 

1.2-DICHLC’RDPRDPANF 
f IJG/L) 

CTS-lr3-DICH’PROPENE 

fUG/L) 
T-lr3-DICHL’PROFENE 

l’JG/L) 
t-THYLRENZFN’ (UF/L) 

MFTHYLCNE CHLORIPC 
(IJG/L) 

lrlq?ri-TF’TH’FTHANE 
f’JG/L) 

TETRACt’LOFOETHENE 
(US/L) 

ltl~l-TRICHL’ETHANE 
(lIG/L) 

l,l,Z-TPICHL’ETHANE 
(IJG/L) 

TR ICt’Lr,RCETlfEtJE 
IUGIL 1 

TP ICHL*FLI!DROMETHANE 
(IJGIL) 

TOLUENF (JIG/L) 

VINYL CHL”RIDF(UG/L) 

& FNGINEERIVG HULTIPLF FIELD GROUP REPORT REPORT DATE: TUEe DE’: IR l”R4 

CAMP LEJEUNE 
STATION ?B 

34306. 
D 

34660 
1 

34496 
P 

34531 
0 

34501 
n 

34546 
0 

?4541 
l-l 

39704 
n 

34699 
n 

3437; 
I? 

34423 
0 

?4516 
D 

34475 
l-l 

34506 

? 
34’11 

!J 
39180 

? 
14488 

34 1: 
@ 

39175 
‘2 

18GKl 2RGW2 
374726 374127 

717184 7/7/84 

11;0 

(1.30 

<l 

(0.60 

(1.0 

(1.4 
‘X 

38 ) 
- -_/ 

(2.8 

(0.9 

(0.7 

<l 

<l 

(0.9 

<2.1 

(1.4 

(3.3 

!,l 5 ‘1 

(1 

(0.6 

22 

1120 

(1.30 

(1 

<O.FO 

(1.2 

(1.3 

<1.3 

(9.7 

<0.8 

(F.6 

(1 

(1 

<0.9 

Cl.9 

(1.3 

(1.2 

<1.4 

(1 

(0.6 

(1 

2 8 G 1,’ 3 38SUl 289iJl 29RW2 28SW2 
374728 374729 3935’ 1 37473 1 39P5- 2 

l/7/84 8/S/84 8/4/84 8/3/84 R/4/84 

1315 

(1.50 

(2 

<“.70 

‘Cl.2 

(I.6 

(1.5 

<n.9 

(1 

<.:.7 

(1 

<I 

<l 

<2.3 

Cl.6 

Cl.4 

(1.7 

(2 

cr.7 

(1 

A30 

(0.70 

(G.7 

< ‘.3t? 

(0.60 

<?.70 

(I.70 

(0.4 

< 6 . 5 

(11.3 

(D.6 

(0.6 

<0;4 

(1. 

<?.70 

(0.70 

1.7 

(0.7 

(0.5 

<?.5 

r3” 

NA 

NA 

NA 

NA 

NA 

NA 

PI A 

NA 

N A 

NA 

NA 

NA 

NA 

NA 

M 4 

NA 

h’ A 

NA 

h’ A 

IOPO 

(0.75 

(11.7 

<“.30 

(0.60 

(0.70 

<0.70 

<T’.4 

<;.5 

<L.T 

(3.6 

(0.6 

(‘I.4 

(1. 

(0.7: 

<D.7P 

1.1 

<“.7 

‘<,-I.3 

<r.5 

1F' 'i 

Cl A 

N A 

NA 

NA 

NA 

NA 

NA 

N A 

N A 

NA 

nf A 

n' A 

N A 

NA 

’ NA 

N9 

‘J A 

NA 

N A 
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PROJFCT ?lUMPER F4222400 
-IELZ 6FC(lF: CLJSI ’ 
‘ADA’“rTERS: L’41 SAMPLES: DART 

3 A 9 4 Y  r T  ; i :. STClRET 1 
MFTHOII 4 

7ATF 

T  Iv! 

~LDPI:J,c;D(I!~~/KG- 39333 
?FV) 0 

~tlC,&rSEI’(Il~/KG-DRY) 39676 

34257 
ll 

39343 
0 

34262 
n 

39351 
n 

39311 
n 

39321 
G 

39301 
II 

3q3f33 
0 

34:64 
0 

34359 
P 

?4354 
i-r 

39393 
n 

34'269 
0 

39413 
0 

39423 
0 

3S4"3 
n 

39519 
0 

561 
0 

28SEl 
374645 

R/3/84 

PSO 

<Cl.09 

(0.07 

<O.@S 

<@.05 

(0.1 

c2.3 

84 

1.2 

(1.5 

<u.3 

<fl.ll7 

co.7 

co.9 

(0.5 

<cl.7 

<G.OB 

co.1 

(23 

(2.3 

474 

12/i.5/R4 STATUS: PSfLIYINA?Y 

PROJFCT NAKE CAMP LEJEUNE 
PROJECT MAN4GTF: 30JENISEISZLEP 
FIELD SX3U” LEACE?: BIB GSCCORY 

SAH’LE NJMBE?S 
28SE7 

374646 

a/3/64 

1coc 

<?.2 

<G.l 

CO.10 

co.10 

<@.2 

(4.1 

2.2 

0.5 

<2.7 

<0.5 

<O.l 

(1.2 

Cl.7 

Cl.0 

Cl.2 

<'I.1 

cn.2 

<41 

(4.1 

1440 



. 

'I'ab1;+ ?-LX. Site 28--iladnot Point Burn Dump Sampling Data (Co~~Cit~ued, Page 5 of 6) 

EVVIF~~:I~~~~‘JT~~L SCIFNCE S EMGIPIFFRING 12/05/84 ST4TLJS: P.3ELIHINA7Y 

FhDtICCT !il!VqER Y422240G PROJECT NAME CAMP LEJEUYE 

-IELI’ GRrUP: CLJSl PROJECT MAN9GTR: 30dEN/;ET=ZLEQ 
‘A?b!4rTCRS: LS41 SAMPLES: PAPT FIELD G?OUP LEADE?: BIB GREGORY 

SAH’LE NJRRE?S 

2PSfl 2RSf? 
‘PRkliTLcS STORET I 374645 374646 

WfTHOD U 
IIATL F!/3/n4 P/3/64 

TlYF 830 1030 

ARS",IC, 'EO (MGtKG- 
nrcy 1 

VIC’(!L,rtC (YGIKG- 
nny) 

ZIVC,SEp (MCr'KG-DPY) 

'-'ERCJQY,SFr("G/KG- 
OPY) 

IOT~T!J?F(YWET UT) 

1028 

? 
1029 

0 

1052 
0 

1003 

cl 
1 IJfiA 

r 
1003 

0 
71921 

0 
70320 

0 

0.1 

10.0 

46 ; 

1.5 

2 

16 

cn.2q 

25.0 

(0.1 

0.4 

2 

<0*1 

0.R 

1 

co.43 

RR.6 



Tab! C” 2-1’1. Site 23--Hadnot Point 5urn Dump Sampling Data (Continued, Pc?ge 6 of 6) 

E~VI?“.:‘E”~TPL SCIEMCE R CNGINEERJNG 

DRO,I: CT Nl!MeFR R4.222400 

CI’Lr? GPnUP: CLJTl 
gbQJ”rTFF’S: ALL , SAMPLES : ALL 

>AQA'lfTF“S Slr)RET u 

MFTHOD # 

14Tt: 

TI’C 

ALDRl",T!S!-(llG/KG- 

I,' 5 T  1 

~ICLDQI”,Tl~S(UG/KG- 
L!FT) 

EYD91hqTJ5S(U6/KC- 
I.; r T  ) 

HEPTACHI :‘C 91 ISS(UG/ 
Kc-!‘FT) 

13 -1EPTbCt’L’R EF~?YITISS 

I Ilr/YG-!JET 

39334 
0 

393R7 
0 

39397 
0 

59414 

0 
39424 

0 
Ln 
4 DCF(S,TI?T~LITISS(I~G/ 39520 

KC-VET 1 C 
3HC,A,TTCS. (IIC/KG- A1819 

I.' F T  1 0 
3HCtttTTt' (IIG/KG- PI@70 

a”‘) @ 
3t!C,3,TIr>, (llG/KG- 81821 

‘AIFTI 0 
PtIc~G~LI:l~~~'~~TIss 39784 

l”/“G-uET 0 
~HL?~[~A’~-,T!~S(UC/KG 39349 

-rrr T  ) 

3i)D,PP’rTJS’ (UG/KG- RIPhi 
V’T I rl 

3l-“r~~‘.TIsS (llr;/KG- PTA61 
rlFT) n 

-Jn1*=‘s*, TJ.Y(llGlKC.- 39317 
I.JFT) 0 

'F!~O~ULF~P'~A,TTSS 09759 

LIT/KG-bFT 0 
-*JD^~ULFA’~,I!,TISS 9936 3 

!!c/KG-WET 9 

‘hJD3CULFLY SIJLF4TE 98169 
TS-UEIKG-II 0 

TNDFIf: CLCEk~YCf~TISS 99118 
Ilc/KG-LIFT r! 

I~xA~ti’““,TT’S(Ur;/KG 39407 
- l.lr T  ) n 

2PTll 28712 
374Rr:t 3748”l 

7117184 -f/17/84 

93F 930 

<l Cl 

<O.S <0.3 

co.3 (0.3 

(1 Cl 

<0.2 co.2 

11 9 

0.19 0.1 

(0.3 <0.3 

<O.lO <O.lG 

<0*07 <0.“7 

<2 <2 

(0.4 (0.4 

(2 (2 

(0.9 <0.9 

(5.7 co.2 

cn.4 co.4 

<3 (2 

<?I.9 < 0. q 

< 1 ‘1 (10 

12/05/R4 STAlLIS: PQFLIMINAQY 

PROJECT NAM: CQMP LLJEUYE 

PROJECT MANAGER: SOUENISEIS7LER 
FIELD GQOUP LEADEQ: 338 GREGORY 

SAMDLE NJbiRE?S 
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Table 2-14. Site 28--Hadnot Point Burn Dump Data Evaluation 

_-- -.--.--.-.-Be.-- -- -------------c- 

Analytes Regulatory 
Detected Limits Value (ug/L) 

Samples 
Exceeding 

Limits 

- _ -- _--- --.w-.--- a------ e------e- m---2----- - ------II--------r----~---.------.--l----.-- 

BHC,A 
BHC, H 
BHC,D 
DI)D,PP' 
DI)E,PP' 
Dieldrin 
O&G 
Cr III 
Cr VI 
Pb 
As 
Ni 
Zn 
& 
T12DCE 
Vinyl Chloride 
TCE 

10m5 Human Health Kisk Level 
10-5 Human Health Risk Level 
NCA" 
NCA 
NCA 
10-5 Human Health Risk Level 
Organoleptic 
Ambient Water 
Drinking Water/Ambient Water 
Drinking Water/Ambient Water 
10-5 Human Health Risk Level 
Ambient Water 
Organoleptic 
Ambient Water 
NCA 
10m5 Human Health Risk Level 
10m5 Human Health Risk Level 

92 rig/L 
163 rig/L 
NLt 
NL 
NL 

0.71 rig/L 
NIL 

170 mg/L 
50 
50 
22 rig/L 
13.4 

5 lug/L 
144 rig/L 

NL 
20 
27 

None 
None 
NL 
NL 
NL 
28GWI 
28GWl 
None 
28GW3 
28GW3 
28GW1, 28GW3 
28GW3 
None 
28GWl 
NL 
28GWl 
None 

i- -I__---.--- - ---e-I__---.----- ----_-----.- e-.--------.---A- ----a-.------- 

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

Source: ESE, 1984. 
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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 28GWl 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: il. c -,/' ..1 
Water ctiemistry data for the two surface water stations was /.,.2, ,,- 

significantly different from the ground water chemistry data, in lcatlng * 6 -. 

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 wtiter, 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 10B5 risk levels. 

The levels of TCE were very low and exceeded only the 10B7 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 wells and/or surface water stations at 

this site. 

Tissue: 

Samples from fish tissue obtained from the freshwater pond at the north 

terminus of Site 28 indicated detectable levels of PCB and BHC,A. The 

BHC,A data indicated that this compound is present in this area of the 

site and may be discharging into Cogdels Creek, as indicated by the 

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

toxicity levels. 

2-59 



NAVPAC.l/CL-SITE.3 
01/13/85 

P 

P 

r 
r 

Migration Potential 

Monitor Wells 28GWl 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 
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SITE 30--SNEADS FERRY ROAD FUEL TANR SLUDGE AREA 

Site Investigation 

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 3OGWl. 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. . r? 

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 30GWl 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 3OGWl should be resampled for all the analytes that were 

investigated during the initial sampling effort. 
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'I'al,le z-1 5. Site '30--Sneads Ferry Road Fuel Tank Sludge Area 
( SanqYLing Data 

EvvIQoN~~L’:T&L SCIENCE & ENGINFFRTNG 12 /05/R4 STATUS: P?ELIMINA?Y 

~Kn,ltCT %.U#RFR P4222400 PROJECT NAP: CAMP LEJEIJNE 
I EIFLT’ r.RoIJP: CLJVI PROJECT MAP!AGER: ROUEN/EEIS7LER 

DLDAt’rTCRS: LJ5 SAMPLES: PART FIELD GROUP .LEADEI: B3R GREGORY 

SAY’LE NJMBEiS 
3(IGWl 

~A~I!‘~FTEr~S STflRET tl 374731 
/ 

KFTHOD * 
)bT; -I/6/84 

r Iv: Q45 

AC90LF!” fIIc;/L) 

4CDYL7\llT~JLF COG/L) 

34215 
0 

34215 
0 

34030 
0 

321Pl 
0 

32104 

34413 
0 

3211?3 
0 

34381 
0 

34311 

(11 

(11 

<0.3 

(8.70 

<l.!=lO 

<I 

<I.!? 

<o.so 

<2 

T-:EL*:T, ‘VTh:YLETHFR ?457h (2 
(tt-/L) .T 

7!-ILq37r:,:rt llJ<lL) 3Pl”h Cl.2 



'I',?l)lC 2-l 5. Site 30--Sneads Ferry Road Fuel Tank Sludge Area 
Sampling Data (ContiLueG, Page 2 of 2) 

~‘JVIi:~h!~lt’\TCL 7CIFNCE (1 E’lGINffRINI: 

J;n,l’CT IJUMPFR 942224oc 
‘I’CI, C-“9LJP: CLJVl 
7ADAk’FTCDS: LJ5 SAMPLES: PART 

12 ICE/A4 

‘b?AYFTF?S STnRFT P 
MfTHnD tl 

3ATr 

TIW’ 

T-1,5-~lCttL”‘RO~fNf 
(IJf/L) 

ET-tYL’\‘N:FNF fUG/L) . 

YETYYLF’IL CtlLODTDf 
(llri/L) 

1 ,l ,2,?-TE*Ct!*fTHANE 
(IIf- /L) 

TfTHOct’I~,~RrETlIENE 
bJ 
I c IJr. IL I 

E 
lri9i-~~~~~~~*~~~ANf 

fU~~L) 

l,l,i-T”TCt’L’fTt+ANf 
r u r; 1 1. 1 

rR rC.f~t’iF’r f THFNF 
(ll?,,/L) 

T~IC1L’FLll7Q~l~FTHA~lf 
fllr /L) 

TOLLl’fl’ (II&IL) 

~IYYL ‘tlL?RlDF(ItG/L) 

34hQ9 
0 

34371 
0 

34423 
0 

34516 
0 

34475 
0 

34506 
0 

34511 
0 

39180 
0 

344PP 
0 

34010 
0 

39175 
0 

I n5i 
0 

560 
0 

30CVl 
374731 

7/6/R4 

945 

(0.6 

(1 

(1 

(0.9 

<2.* 

Cl.3 

(1.2 

(1.4 

<l 

(9.6 

Cl 

5R.O 

(0.7 

STATUS: F?.TLIMINA?Y 

PROJFCT NAPlE CAMP LfJf3’Jf 
PROJECT blAY4cTR: 3O’~fY~GfISZLER 
FIELD GROUP LEADER: 838 GREGORY 

SAtlpLf NJMPEPS 

Source: ESE, 1984. 



rJAVFAC.l/HTB2-16.1 
01/14/Y5 

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

wv------m--- 
-T------ 

L---.------C-----I.-.---------I- ---------.------_)-- 

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

_I_ __--- -.- e---.w- s-.- .--me- -- -----a I__- m-e--.---. ----me ------a--i.---- 

Pb Drinking Water/Ambient Water 50 30GWl 

- --.- -.e---dme-.-.--L- ------ -a--- ----_1---- ------- 

Source: ESE, 1984. 
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SITE 35--CAMP GEIGER AREA FUEL FARM 

Site Investigation 

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

o Three ground water samples collected from the soil borings 

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

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

(Samples 35S1, 3532, and 35S3). 

Data Evaluation 

Ground Water: 

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

downgradient side of this facility contained high levels (i.e., above 

criteria) of Pb (see Tables 2-17 and 2-18). These levels indicate that 

leaks of leaded fuels from tanks have contaminated the shallow ground 

water at this site. The volatile organic components of the fuel were 

not detected. 

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 verif icat ion step. 

The sampling pointy were temporary and no longer exist. r 



l’ab:.e 1-17. Site 35--Camp Geiger Area Fuel Farm Sanpling Data 
‘Q;f 24 

~RoJLCT "IIYPFR A4222400 
Cl’Lr CR’OL’F: CLJ’.ll 
^brir”ETEPS: LJ5 SAMPLES: PART 

TIYF 

ACSTLF I?! (11:*/L) 34219 

0 
ACRYLi~hlTPILf (UG/L) 34215 

0 
3r’dz’k’ flIGIl.) 34030 

0 
?R3M?nTft,LnonMETHPNE 321’Jl 

(IJP /L) 0 
~ROLJ~‘FCIP” tOC/L) 321?4 

m I 0 
cn 3R3U-Y~Tl!A*!’ (UG/L) 34413 
m 0 

-Asu~;; T’TfiArHLOPIDE 321?2 _ 
(IJ’ IL) 0 

IHL(!?!l:‘rE:7FyF. (LlG/L) 34371 
r-l 

THLT)?l-lTTt’n’lE (UG/L) 34311 
a 

~-CHL”T”‘Vlr’YLETHER 34576 

tIlr/L) 0 
:HL@‘Ift=r‘:.I^ (IIG/LI 32l"'h 

9 
3t1LO?:)VrTtIANr IllG/L) 34418 

9 
31"Ql:l~r"~r"n~l~THbNE 343"6 

fllr /I.) n 
)TC~iL'"TICI'Tl'"cFTHANC 34668 

flfr/L) 0 
l,l-'jICI'L~~OrTHAF!T 54496 

(II'/Ll 0 
1*2-PIC~L"~rl~THCNf 34531 

fII’/L) 1 
I ,1-~ICt,I.r;i;rFTtIYLENF 34F’*.l 

fI’T/Ll n 
T-1, ~-DTCHL ?POETHENF 74546 

llIr./L) 0 
1 ,?-n’Ct.L”R~!,ROPAF1E 34541 

(II’/L) r( 

3T’-:r --"TCt~*FkOPFbE 347"4 
fll“/Ll 0 

35FWl 
374732 

P/7/84 

1145 

<7 

(7 

CD.2 

(0.50 

<0.90 

(0.8 

C1.D 

<C.Yll 

<l 

<?.9 

co.40 

co.7 

<@.RC 

co.9 

(C.40 

<O.AP 

<".Pr; 

<r,.7!l 

CO.5 

<?.C 

35FW2 
374733 

P/F;/ 84 

llU0 

<7 

c7 

cc.2 

<O.Sfl 

<0.3G 

<O.A 

<l.@ 

(0.30 

<l 

(fl.9 

<0.5r; 

cn.7 

CO.Q5! 

('i.9 

(0.40 

<fl.PO 

<n.Qn 

<cl.70 

(9.5 

<Il.6 

12/CS/84 

35GW3 
374734 

s/7/?34 

1230 

(7 

<7 

CO.2 

<0.50 

(0.90 

<C.R 

(1.0 

(C.30 

<l 

(0.9 

co.50 

(P.7 

<C.Rll 

(0." 

<0.4@ 

<!l.AC 

CC.fiC 

fP.70 

(Cl.5 

cr.6 

STATUS: P?ELIYINA?Y 

PROJECT NAKC CAKP LEJEUNE 
PROJECT MANAGER: SOtdEN/GEIS?LER 
FIELD GROUP LCADE?: 838 GRLGORY 

SQNaLE NJMRE?S 



Tahlc 2-l?. Site x5---Camp Geiger Area Fuel Farm Sampling Data (Contiiiued, 
Page 2 of 3) 

E\VI?JhM!tJTtL sCIFNCE 8 ENGINEFRIMG 

‘9 ‘2Jr CT NIJCRFR 94222400 

'I'LG cl?c!w: CL&l 
3fiDC',*FTtRS: LJ5 SAMPLES: PART 

'A?AYCTFQS STORET # 
YFTti0l-1 # 

-JnTC 

TIY' 

T-lrS-~~Ct!L'rF!OPENF 34699 
I’IC/L) F 

E1HYLt~EK’Fb.F (UG/L) 34371 
0 

YET’+yL!“J: CWLnRIDE 34423 
(L'S/1 1 C 

~,~,?*~-TF*CI~*FTHANE 34516 
‘IJr /L) 0 

10 TFTDbC+~L<,~nETHFNF 34475 
I 

a 
(Ilc/L) 0 

v l.l~l-T~lCI1L'~THANE 34566 

(I'?/1 1 0 
1*1 ,:-TF ~CHL'=THANE 34511 

I Irs/L) n 
r 1’ 1 c -a i : r : f T p r rd c 39180 

(II'll.) 0 
TPTCiL'fL(~"?CVET~A~JF 744PR 

(I'r IL) 0 
TOLU'"!L (I!G/L) 34n10 

Q 

VTVYL :“I “QIpE(IIG/L) 39175 

0 
~E~GrT’lT~Lfl’!~/L) 1351 

0 
IILP? R*l'l'fif/L) SO" 

'! 

35GUl 
374732 

P/7/04 

1145 

(0.4 

(0.6 

4 

tn.5 

Cl.0 

(0.70 

(0.70 

<I-!.00 

<0.9 

cq.3 

C3.6 

1363 

c1.n 

35GC12 
374733 

R/S/84 

1130 

(0.4 

(0.6 

<Il.7 

<O.!i 

(1.0 

<O.PO 

<0.7@ 

<0.'10 

(0.9 

< rl.3 

<O.h 

11'12 

46 

12/65/64 STATUS: F3FLININA7Y 

PROJFCT NAME CAKP LEJEUVE 
PROJECT MAYAGTR: SOWEN/GEISZLFA 
FIELD GROUP LFADER: BIB GRFGQRY 

SAMPLF NJMBF?S 
35GLi3 
374734 

g/7/94 

1230 

<0.4 

<O.h 

(0.7 

(0.5 

Cl.0 

<0.90 

<n.70 

(r-J.90 

((r.9 

<f,.T 

<U.h 

3650 

<l.C 



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

EU'IIn:'r'"T' T&L 'CIFNCF & EN(;I~lFFRI~dG 12/05/R4 STATUS: P?ELIMINA?Y 

I.XlrJ:C‘ PfIIMGER 04222400 DRDJECT NAME CAVP LEJEllVE 
C I’L’I -?TUF: CLJSl PROJECT MANIC-TR: SDJEV/GEISZLER 
;‘Lnr. tT’rt5: PpD SAMPLES: PART FIELD 690UF LFADEQ: 838 GRLGORY 

SAHOL’ NJM@E?S 
35Sl 3552 7553 

IAqr.4c-TF‘! 5, STORET U 374647 3746.48 374649 
RETHDD # 

lf<TF P/6/R4 R/S/@4 8/6/E4 

TTY’ 1130 1045 1200 

,EAD,rCl' (!"IKG-DRY) 1052 d 6 6 
P 

3]L’r,D,T’,sF”(r~C-/K~- Shl f7 22’0 40 

DPV) 0 
YnlSTi.l?'(~!lCT VT) 703?0 33.6 26.1 26.8 

0 

24;: 1 

P3 , Source: BE, 1984. 
oy 
m 
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Table 2-18. Site 35--Camp Geiger Area Fuel Farm Data Evaluation 

----m----L-- --s-.-,-- _LI-- ---- I_ 

Analytes 
Detected 

Regulatory 
Limits Value (ug/L> 

Samples 
Exceeding 

Limits 
--e--w- -e - - - - -  - *  - - - - -  - - _ I - -  

O&G Organoleptic 

Pb Drinking Water/Ambient Water 

NL" 

50 

35GW2 (Sampling 
personnel 
detected odor) 
35GW1, 35GW2, 
35GW3 

----I_ ---.----.a ------.------4_ ---.-.-------.-------__l__l_ _---_-_ -^--s-e4---m-_y 

N *NL = No numerical limit. I 
z Source: ESE, 1984. 
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SITE 36--CAMP GEIGER AREA DUMP NEAR SEWAGE TREATMENT PLANT (STP) 

Site Investigation 
o Four shallow ground water monitoring wells: 

Well 36GWl-Placed on the southern side of the disposal area. 
Wells 36GW2 and 36GW3--Placed on the east and northeast sides, 

respectively, of the disposal area, between the disposal 
area and Brinson Creek. 

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

west (upgradient) of the disposal area. 

Data Evaluation 

As shown in Table 2-19, the presence of Cd, Cr, Pb, and phenols was 
detected in the four monitor wells. Cr and Pb criteria were exceeded in 

all wells; the criterion for Cd was exceeded in Wells 36GWl 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. Drily 
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 pr;s rice 
-/B 

of contamination at Well 36GW4 (designed as a background 

well indicate T 
4 f 

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 36GW1, 36GW2, and 36GW3 are located on the 

downgradient side of the disposal area and contain elevated levels of 
Cd, Cr, and Pb. The ground water flow carries these contaminants into 

Brinson Creek where they are diluted by the large surface water flow. 
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'Table :I-1Y. Site 30--Camp Geiger Area Dump Sampling nata 

ENVIRONMENTAL SCIENCE & ENGINEERING MULTIPLE FIELD GROUP REPORT 

CAMP LEJEUNE 

REPORT DATE: WEDI DEC 05 19E4 

COLLECTION DATE 

COLLECTION TIME 

ACROLE IN (U6/L) 

ACRYLONITRTLE (UG/L) 

BENZENE (UG/L) 

BROMODICHLOROMETHANE 
(UG/L 1 

1.3 BQOMOFORM (lJG/L) 

-.I 
w BROMOMETHANF (UG/L) 

CARBON TETRACHLORIDE 
(UG/L) 

CHLOROBENZENE tUG/L) 

CHLOROETHANE (UG/L) 

Z-CHL’ETH’VINYLETHER 
(UGIL) 

CHLOQOFORM (UG/L) 

CHLOROMETF’ANE (UG/L) 

DIBROHOCHLOROMETHANE 
(UC/L) 

DICHL’DIFLUO’METHANE 
tUGILl 

lrl-DICHLDROETHANE 
(UG/L) 

lr2-DICHLOROETHANE 
(UG/L) 

l,l-OICHLBROETHYLENE 
tUG/L) 

T-lr2-DICHLOROETHENE 
(UC/L 1 

lr2-OICHLOROPROPANE 

(UG/L) 
CIS-lr3-OJCH’PROPENE 

(UG/L) 

34210 
0 

34215 
0 

34330 
0 

32101 
0 

32104 
0 

34413 
0 

32102 
0 

34301 
0 

34311 
0 

34516 
0 

32106 
0 

34418 
0 

34306 
0 

34668 
0 

34496 
0 

34531 
0 

34501 
0 

34546 
0 

34541 
0 

34704 
0 

STATION 36 

36GWl 3fiGWl 36GW2 36GW2 36Gbl3 36GW3 36GW4 35GW4 
374735 3985C3 374736 398504 374137 398505 374738 398536 

7/31/84 r/31/84 7/31/84 7/31/84 7131189 7131184 7131184 7131184 

1445 1445 1400 

(6 <6 <6 

C6 <6 (6 

<o-2 (0.2 (0.2 

co.40 co.40 (0.40 

(0.90 (0.90 <0.90 

(0.7 <0.7 (0.7 

<0.90 (0990 CO.90 

CO.30 (0.30 co.30 

(1 (1 (1 

<0.8 CO.8 CO.8 

(0.40 (0.40 (0.40 

(0.6 CO.6 (0.6 

co.70 co.70 <cl.70 

(0.7 <0.8 CO.8 

<0.30 (0.40 <0.40 

<0.60 <0.70 <0.60 

<0.70 CO.70 (0.70 

(0.70 <0.70 co.70 

(0.4 <0.4 <0.4 

<0.5 <0.5 (3.5 

1400 1330 

<6 (6 

<6 <6 

(0.2 (0.2 

co.40 (0.40 

CO.90 co.90 

co.7 <0.7 

<0.90 <0.90 

<0.30 co.30 

(1 <l 

CO.8 (0.8 

(0.40 (0.40 

CU.6 (0.6 

(0.70 <a.70 

c0.e (0.8 

<0.40 (0.40 

<0.70 <0.70 

(0.70 (0.70 

<0.70 co.70 

(0.4 (0.4 

(0.5 (0.5 

1330 

<4 

<6 

<0.2 

CO.50 

(1.00 

(0.8 

<l.O 

(0.30 

<I 

<O.A 

<0.40 

<0.7 

<0.70 

CO.8 

<0.40 

(0.70 

CO.90 

(0.70 

<0.4 

<0.5 

2230 

(7 

<l 

<0.2 

<0.50 

<l.OO 

(iI.9 

Cl.1 

CO.40 

<1 

<0.9 

co.50 

(0.7 

<0.80 

co.9 

(0.40 

(0.70 

<0.90 

2.0 
d.. . . 

(0.5 

<0.5 

1030 

C6 

<6 

<0.2 

<0*40 

<Oe89 

<0.7 

(0.90 

<0.30 

<0.9 

(0.9 

co.40 

<0.4 

<0.70 

<0.7 

:c.30 

(0.40 

<0.70 

1.2 

(0.4 

(0.5 



‘l’nl,l c. 2-I 9 . Site 36---Camp Geiger Area Dump Snmpiing Data (Continued, Page 2 of 2) 

ENVIRONMENTAL SCIENCE Iz ENGINEERING MULTTPLE FIELD GROUP REPORT REPORT DATE: UEDI DEC 05 1934 

COLLECTION DATE 

C3LLECTlON TIME 

T-1,3-DICHL*PROPENE 

(UG/L) 
ETHYLBENZENE (UGIL) 

YETHYLENE CHLORIDE 
(UC/L) 

1,1*2,2-TE*CH’ETHANE 
(UG/L) 

p.J TETRACHLOROETHENE 
I (UG/L) 

; lrlrl-TRICHL’ETHANE 
(lJG/L) 

l,lr2-TRICHL’ETHANE 

fUG/L) 
TRICHLOROETHENE 

(lJG/L) 
TRICHL’FLUOROMETHANE 

(UG/L) 
TOLUENE (IJG/L) 

VINYL CHLORIOE~UG/L) 

CADMIUM,TOTALfUG/L) 

CHROMIUM,TOTAL(UG/L) 

LEAD.TOTAL(UG/L) 

OILUGRIIR(HG/L) 

PHENOLS (UGIL) 

34699 
G 

34371 
0 

34423 
0 

34516 

0 
34475 

0 
34506 

0 
34511 

0 
39180 

0 
34488 

0 
34010 

0 
39175 

0 
1027 

0 
1034 

0 
1051 

0 
560 

0 
32730 

0 

CAMP LEJEUNE 
STATION 36 

36LJl 
+ 

36GUl 36GU2 36GU2 3&J3 36613 
374735 398503 374736 398504 374737 398305 

7131184 7/31/84 7/31/84 7/31/84 7/31/84 7/31/84 

1445 1445 

(0.3 <0.4 

(0.6 <0.6 

(0.6 (0.7 

co.5 (0.5 

Cl .l Cl.1 

(0.80 <0.80 

co.70 (0.70 

(0.80 (0.80 

(0.7 (0.8 

(0.3 (0.3 

(0.5 <0.6 

12.0 8.0 

480 510 

324.0 265.0 

(0.9 Cl.0 

3 2 

1400 1400 

<0.4 (0.4 

CO.6 CO.6 

<0.6 CO.7 

<0.5 (0.5 

Cl.1 Cl.1 

<0.80 CO.80 

CO.70 (0.70 

(0.80 (0.80 

<0.8 (0.8 

(0.3 CO.3 

(0.6 <0.6 

14.0 19.0 

420 680 

249.0 346.0 

(0.9 <0.9 

2 6 

1330 1330 

co.4 <0.4 

CO.6 (0.6 

CO.6 <0.7 

co.5 <0.5 

<l.l Cl.1 

(0.80 <0.80 

CO.70 (0.70 

<0.80 <o.eo 

(0.8 <O.A 

<0.3 <0.3 

(0.6 (0.6 

7.0 NA 

280 Y4 

104.0 VA 

(1.0 Cl.0 

3 3 

36h4 35GY4 
374730 398506 

?/31/A4 7/31/04 

2230 1030 

<0.4 <0.3 

(0.7 <0.5 

(0.7 7 

4 3 

<1*3 (1.0 

<t-l.90 CC.70 

(0.80 <0.70 

(rl.90 <O.BO 

<0.8 (0.7 

<0.4 <cl.3 

<0.6 <0.5 

9.0 NA 

510 N4 

217.0 NA 

(l-I.9 (0.3 

2 1 

P4SE 3 

Source: ESE, 1954. 



NAVFAC.l/HTB2-20.1 
01/13/85 

Table 2-20. Site 36--Camp Geiger Area Dump Near Sewage Treatment Plant Data Evaluation 

Analytes Regulatory 
Detected Limits Value (ug/L) 

Samples 
Exceeding 

Limits 

Phenols 
Cd 
CrIIK 
CrVI 

Pb 

T12DCE 
TCLEE 

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

Drinking Water/Ambient Water 

NCA" 
NCA 

300 
10 

170 mg/L 
50 

50 

NLt 
NL 

None 
36GW1, 36GW2 
None 
36GW1, 36GW2, 
36GW3, 36GW4 
36GW1, 36GW2, 
36GW3, 36GW4 
NL 
NL 

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

Source: ESE, 1984. 
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Recommendat 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. 

4 Ned 2 S&h& A-9 A-- /‘& se 

~~~& & d&--l~& G-+-r- 

soy/% ++& sM’-7+ 
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SITE 41--CAMP GEIGER DUMP 

Site Investigation 

o Four shallow ground water monitoring wells: 

Well 41GWl--Placed at the northern (upgradient) end of disposal 

area. 

Wells 41GW2 and 41GW3--Placed at the southern (downgradient) end 

of disposal area, between the site and Tank Creek. 

Well 41GW4--Placed east (downgradient) of the disposal area 

between the site and an unnamed tributary to Southwest 

Creek. 

Data Evaluation 

As shown in Table 2-21, detectable levels of O&G and phenols were found 

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

found in all wells; the highest concentration was found at Well 41GW2 

(above criterion) (see Table 2-22). Pb was found in all wells except 

Well 41GW4 and is above criterion in the other three wells. Highest Pb 

levels are at Well 41GW2. Four volatile organic compounds were detected 

at Well 41GW2, the only well found to contain detectable levels of 

volatile organics. Although the levels of vinyl chloride and benzene 

did not exceed the 10e5 risk level, they exceeded the 10q7 risk 

level. The level of DCFM exceeded the low5 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. 

2--75 



‘Table Z-21.. Sit:c. 4l--Camp Geiger hmp Samplj.ng l)eta 

MFTHOD # 
7tl1; 

Tl”f 

CC?Z,i’T’ (IJC ‘L’) 342lr: 

c 
ACCYC!‘!IT’ 1~~ (UC/l.) 34215 

9 
3FYJ7=‘r’ !!ll-/I. I 34c30 

1 

32lC;J 

321’4 
3 

34413 
0 

321rz 
0 

343;‘l 
9 

34311 
9 

34576 
0 

321”h 
9 

34419 
il 

34376 
3 

34658 
0 

‘4495 
0 

34531 

9 
345-1 

74546 
c 

34541 
0 

347114 

41 Cl.‘1 41GW7 41GV3 
374739 374740 ?74741 

r/16/84 T/16/84 l/16/84 

1410 16’!U 1635 

<Q c-3 <lo 

<Q (9 <lr) 

(0.3 0.3 co.3 

<t-1.60 <o.flo <‘3.60 

<l.?V <l.?iT Cl.30 

(1 Cl (1 

Cl.1 (1.1 Cl.2 

<9.4c <0.4!! cc.40 

Cl (1 <2 

<1 (1 <1 

<n.qo <o.co <i*.6@ 

<‘J.Q <l (1 

Cl.00 <l.OO Cl.10 

<l P Cl 

<?.5S <?.5? (3.50 

<P.Rh <n.*!l <P.SC 

Cl.0 <1.t <I.1 

(I.0 1.1 (1.1 

<Z.h <!I.6 Ccl.5 

<!I.7 (‘1.7 (0.7 

12 11;5/?4 ?TATI)S: P*cLIPIrdb.?Y 

PROJECT NAME CAFLP LEJEJ’IE 

PROJECT MAN4GER: YOJEN/GEIFZLER 
FIFLD GR3UP LEADEt?: 3JB GREGORY 

SAM?LE FIJMSEqS 

41su4 
374742 

l/16/84 

1725 

<7 

(9 

(0.3 

<!l.bO 

(1.30 

(1 . 

<X.2 

(0.40 

<2 

(1 

<0.60 

<l 

<l.Ccl 

<l 

<0.50 

<Cr.lO 

Cl.1 

<?.i 

<!I.6 

CC.7 



l---Camp Geiger Dump Sampling nata (Cant ‘i’able 2-21. Site 4 inued, Page 2 of 4) 

\liTrYLr*‘t CtlLORTrF 
(I"/L) 

l,l*?*T -TL’Ctd’ETttANE 
(II- ‘L) 

TETRPCiLnDSETt”NE 
(II”/C) 

l,I,!-T”II-I.L’FTHANF 
t IIC. /L) 

1.1,:-1~lChC’FTHANE 
fur IL ) 

TD]C!L^~l~‘Tt’rN~ 
fl’7/L) 

TFJC’:L’c1.lIl’c;!P:FTHANF 
(Ilr/L) 

TnL ‘TUr rllr,/L) 

246O9 

0 
34371 

0 

344P3 
0 

S4516 
0 

54475 

14566 
0 

34511 

0 
3918G 

0 
344”P 

c 

34n10 

7/16/84 

1410 

CC.5 

tn.e 

<I 

<?.-I 

(1.4 

<0.9F 

(1.0 

Cl.1 

<l 

CO.5 

<0.7 

Ch.0 

76 

74.1, 

2 

Cl 

<O.fi~Ocl 

<C.“OlD 

<o.i?‘,013 

<9.9tlOY 

41GU? 
374740 

7/16/84 

16rS 

<?.5 

<“.9 

(1 

cr.7 

<I.4 

<9,9ll 

Cl.0 

(I.1 

(1 

<0.5 

cc.0 

530 

196.’ 

2 

5 

< ,? . (; ra : !  8 

<C.C@lQ 

<D.lI”~lC 

<J.rJb.i3 

41GW3 
374741 

7/16/84 

1635 

CO.5 

(f-J.9 

<l 

CO.@ 

<1.5 

Cl.1 

Cl.1 

(1.2 

<I 

(0.5 

(0.9 

7.1 

230 

119.4 

2 

1 

<“.“OOF 

<~.COl[, 

<@.J~SlO 

<ct.?003 

STATUS: F?FLIMINb?Y 

PROJECT NAE'E CAYiP LEJEIJNE 
DROJECT MANAG’R: BOUENISEISZLER 
FIELD GROUP L:ADE;7: 933 GRFGORY 

SAH'LE NJMSE?S 
41GV4 

374742 

7/lh/c!4 

1725 

CO.5 

<11.9 

(1 

(0.8 

Cl.5 

Cl.1 

Cl.1 

<l.l 

<l 

<0.5 

<n.q 

<h.O 

32 

<4fl*G 

4P 

2 

<?.OO”R 

<0.9@13 

<9.@0113 

<*l.“r,93 



'Table 2-21. Site 41--Camp Geiger Dump Sampling Data 

Trl3’Irl ALrrlrYnF 
fII’/L) 

-iFlTfiCl!L-" !Itf/L) 

34361 
0 

'4356 
0 

34351 

34611 

'4126 

41Gl!l 41r1:2 
374739 374740 

7//h/84 7flh/R4 

1410 16+.'0 

<0.0001(1 <0.0c010 

<O.i-ll'J <0.010 

CU.@03 <0.003 

<0.0008 <F.00?8 

<@.305 <O.OG5 

to.nn1t <c.o013 

<O.C038 <O.@(r08 

(3.302 <fl.c1?2 

c0.005 (0.0'55 

<C.\?02 <0.0"2 

<O.?C4 < 0 . 3 ,3 4 

<G.O007 CO.@ c i 7 

<@.3PL"6 <7.0C:lh 

<O.llfi <0.1;.3 

<C.Jbl? <?.,>.l]o 

< 1 ..I( Ci.9 

(7 (3 

<3 <? 

(4.4 <4.1 

Cl.4 (1.4 

12/CG/@4 i 

41GV'J 

374741 

7116184 

1635 

<0.00010 

<O.OlO 

<Il.003 

<n.oooa 

<0.005 

<a.001cl 

<o.cooe 

<0.002 

<O.G05 

<G.OFZ 

(0.004 

<C.PflO7 

<c'.i)oot 

<?.lOO 

<').no11! 

c5.9 

<3 

<? 

<4.2 

(I.4 

(Cor;tinuec!, rage 3 of 4) 

STATUS: P~FLIMIN~AQY 

PROJFCT NAME CAMP LEJE!JNE 
PROJECT MANtGfR: VOWEN/GEISILER 
FIELD GQOUP LEADEQ: 839 GREGORY 

SAH'LE NJPREQS 
41GLl4 
374742 

7/16/R4 

1725 

<0.00010 

<O.OlO 

<c.c03 

<O.COOR 

<P*005 

<O.O(ll? 

<D.OGOA 

<P.O02 

<F.G05 

<0.802 

<0.0"4 

<O.@C37 

<0."006 

<P.l(IJ 

<O.O"l~ 

<C.Q 

<3 

(2 

(4.3 

(1.4 



Tab1 e E-21. Site 41--Camp Geiger Dump Sampling bata (Continued, Page 4 of 4) 

E\l’/I” l:s:““T ?L SCIFIICE ?. FF’GINEFR It.16 12 /05/P4 STATUS: PRFLIHINAQY 

pr( n,Jr CT t’llMt’,f-‘E P4?224 00 PROJECT NAMF CAMP LEJEilNE 
7 1 CL :_ far. 711p: CLJ’JI PROJECT MANIGIR: 3OJENISEISZLER 
Jp.3?“I TryS: LJ” SAMPLES: PART FIELO G33UP LEADEQ: BIB GQEGORY 

SAH’LE NJMBEQS 
41GWl 41C1’2 4lGYS 41FW4 

J*Q!.qr,:-,‘5 STfiRFT lf 374739 374740 374741 374742 
‘JFTHCIll # 

) ,A T  : 7116184 7/lh/A4 l/16/84 7/16/P4 

TTY’ 1410 1690 1635 1725 

?DX clr’l) R1364 (3.47 (3.23 (3.30 (3.33 
G 

Solirce: ESE, 1984. 



NAVFAC.l/HTB2-22.1 
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Table 2-22. Site 41-- Camp Geiger Dump Data Evaluation 

Analytes Regulatory 
Detected Limits Value (ug/L) 

Samples 
Exceeding 

Limits 

O&G 
Phenols 
Cd 
CrIII 
CrVI 

Pb 

T12DCE 
Vinyl chloride 
Benzene 
DCFM 

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

Drinking Water/Ambient Water 

NCA* 
10s5 Human Health Risk Level 
10-5 Human Health Risk Level 
10s5 Human Health Risk Level 

-- 

300 
10 

170 mg/L 
50 

50 

NLt 
20 

6.6 
1.9 

41GW4 
None 
None 
None 
41GW1, 41GW2, 
41GW3, 
41GW1, 41GW2, 
41GW3 
NL 
None 
None 
41GWz 

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

Source: ESE, 1984. 
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The low levels of volatile orianic 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 more 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. 

2-81 
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SITE 45-CAMPBELL STREET FUEL FARM AND 
MCAS AIR FIELD RAPID REFUELING AREA 

CAMPBELL STREET FUEL FARM 

Site Investigation 
o Three shallow ground water monitoring wells: 

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

POL seeps. -- 

Well 45GW2--Located north of site. 

Well 45GW3-Located east of site between site and deep water 
supply well No. 131 (Well 45GW4). 

o Two deep water supply wells: 
Well No. 131 (Well 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 Z-23). The levels were generally low 

except in Well 45GW2. Pb (above criterion) was detected only in 
Well 45GWl (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. 

2-82 
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Table 2-23. Site 45--Campbell. Street Fuel Farm Sampling Data PP.;: 5 

F’lVIRONktEt.iTAL SCIENCE S F-~‘FINCFRII~6 HULTIPLF FIELD GROUY REPORT REPOk DATE: TUEI DLC 18 Ace+ 

COLLECTIOM DATE 

COLLECTION TIHE 

ACROLEIN (UG/L) 

ACRYLONITRILE (UG/L) 

9ROHObICHLDROWfTHANf 
JUG/L) 

BROMOFORH IUGIL) 

EJROMGHETHANf (U6/L) 

CARBON TETRACHLORIOE 
(UC/LB 

CHLOROBfN3fME tUG/L) 

CHLOROflHANE tUGi) 

P-CHL’ETH’VINYLETHER 
(UC/L # 

CHLOROFORM (UC/L) 

CYLORONETHANE CU6/Ll 

DIBROHOCHLOROHffHANf 
(UC/L) 

DICHL’DIFLUO’HfTHANf 
(UG/L) 

I tl-CICHLOR~ETHANE 
(UG/L) 

1*2-DICHLCROETHANE 
(UGIL) 

lrl-l'ICHLOROfTHYLfNf 
(116/L) 

T-lr2-OICHLOROETHENf 
(IIG/L) 

I r2-DICHLOROPPOPANE 
(UG/L) 

CIS-lr!-DICH'PROPENE 
(llG/L) 

34211 
0 

34215 
I! 

34 30 
n 

321Ll 

321C: 
0 

34413 
6 

32102 

343rf 
0 

34311 
n 

34516 
@ 

321:6 
n 

34418 
c 

34306 
0 

34668 
r 

34496 
G 

74531 
0 

346: 1 
!l 

34546 
0 

34541 
r: 

347.') 

CAUP LEJCUNE 
STATION 45 

45GVl 45GYl 45GY2 .45GU2 45GIJ3 ' 
131 

45GUT 45G’J4 45GiJ4 45' '7 
374743 3965?7 374744 TQ45-9 374745 33P5J9 314746 3'851 1 7 ,, " 4 7 

7/16/?4 811184 C/l/A4 P/l/A4 E/l/@4 8/l /&4 8/l/b4 e/i/b4 f!/l/CS . 

1. 

(7 

(7 

(1.2 

cn.50 

<l.b[I 

cc.9 

<loI 

<0.40 

(1 

(0.9 

<c.50 

(2.7 

<l?.RO 

CO.8 

CO.4C 

<n.70 

(5.03 

<o.ao 

CC.5 

<Il.5 

93 11 1015 

NA (6 

WA (6 

YA <[1.2 

WA (0.40 

NA C".70 

NA <cf.7 

MA <o.qo 

NA <f-.3e 

NA <C*9 

NA CC*0 

NA (ct.40 

NA cf-.t 

NA (0.70 

NA cc.7 

NA (6.30 

FJ A <'.hO 

NA <fi.7F 

MA <1.6I! 

tJ A <1*4 

MA tn.5 

1915 

MA 

NA 

NA 

j r:A 

' NA 

NA 
I 

Y A 

MA 

NA 

NA 

&I A 

NA 

N A 

YA 

NA 

NA 

NA 

NA 

NA 

N A 

113c 

<7 

(7 

c5*2 

<P.50 

<I. 10 

cs.9 

Cl.1 

co.40 

Cl 

C6.q 

co.50 

co.0 

co.90 

(F.9 

crl.41 

<I.00 

<?*90 

<~.0F 

<'.5 

<'*d 

113' 

NA 

YA 

NA 

A! A 

YA 

YA 

NA 

N A 

NA 

NA 

NA 

46, 

NP 

VA 

W A 

NA 

VA 

Nb 

VA 

tJ A 

l? I 

<7 

(7 

<r.2 

<?.50 

<i*!n 

<:.a 

Cl.1 

CJ.40 

Cl 

(i.9 

(0.59 

<a.7 

<i.ElfJ 

<".9 

<..40 

(iI. 

<2.00 

(3.80 

(9.5 

<0.5 

1 l’i 

N I 

N ? 

NA 

WA 

lJ A 

Y A 

YA 

N A 

Nk 

YA 

NA 

N A 

Y A 

NE. 

NC 

N‘ 

NA 

14 A 



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

FIIVI~ONHFNTAL SCIFNCE 

CQLLETTIOM DATE 

rOLLECTI@Y TIVE 93n 

T-1*3-l-!ICHL’PROf’ENE 
(UG/L) 

L THVLBENZENE (UGIL) 

NA 

NA 

pli THVLENF CHLORIDE 
(llG/L) 

lrlr212-TE’CH’ETHANE 
(UG/L) 

TETRACHLDfWETHENE’ 
(lJG/L) 

I.l.l-TRICHL’ETHANE 
(IJG/L) 

lrlr2-TRICHL’ETHANE 
(UG/L) 

T;I ICHL ORDFTHFNF 
(UG/L) 

T~ICHL’FLUOROb+ETHANE 
(UG/L) 

T9LUFNE (UG/L) 

34699 
c 
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Table 2-24. Site 45--Campbell Street Fuel Farm Data Evaluation 

Analytes Regulatory 
Detected Limits Value (ug/L) 

Samples 
Exceeding 

Limits 

O&G Organoleptic NL* 45GW2 

Pb Drinking Water/Ambient Water 50 45GWl 

*NL = No numerical limit. 

10 Source: -ESE, 1984. 

k.2 
WI 



r 
r 
r 
r 
r 
r 
r 
I- I 
r . .-. 
r i 
r’ 
i- 
r 
r 
r 

/ r 
r r- If II- - . -2 

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

Recommendations 
All wells sampled in the initial verification sampling event should be 

resampled in the second sampling event. The same analytes tested in the 
first sampling e ent 

d 
should be re eate 

.+ r;lrw .Ld( 
.=-//fl& 

e A 5-w 
& ~~~~~se~~d~~~~n~ev~~~c 

pCy/h.Ff~~ s"w yGc-&wL, 
MCAS AIR FIELD RAPID REFUELING AREA 
Site Investigation 

o Nine soil borings (hand auger). 

Data Evaluation 
The purpose of the soil boring investigation at the MCAS Air Field Rapid 

Refueling Area was to determine if the extent of underground fuel 

contamination had increased. The extent of fuel contamination is 
documented in the report "Leaked Fuel Inventory Direct Fueling Pipeline 

Marine Corps Naval Air Station Camp Lejeune, North Carolina," Soil & 
Material Engineers, Inc., December 1983. The approximate locations of 

the nine soil borings performed in this investigation are shown in 
Figure 2-2, and the results of the investigation are presented in 

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

underground fuel contamination has not spread and remains in the area 

identified in the previous investigation conducted by Soil 6 Material 
Engineers, Inc. 

Migration Potential 

Due to the lack of significant topographic relief in the Rapid Refueling 
Area, ground water gradients under normal conditions are extremely low, 
and rapid horizontal migration of the fuel floating above the shallow 

ground water is not expected. This is corroborated by the relative 

immobility of the existing underground contamination indicated by the 
soil boring investigation. 

Recommendations 
No further verification,monitoring is recommended. Serious 
consideration should be given to installing a recovery well(s) in this 

area to recover the large volume of fuel currently floating above the 
shallow ground water. 
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Table 2-25. Site 45--t llCAS Air Field Rapid Refueling .4rea Soil Boring 
Investigation 

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

1 7.6 5.4 >2.2 

2 7.4 7.1 <O.l 

3 6.8 5.1 >1.7 

4 5.6 t NFD"k 

5 Boring was filled in during 24-hour ground water 
stabilization period following drilling. 

6 6.6 5.5 >l.l 

7 4.3 3.4 NFD 

8 3.6 1.2 NFD 

9 4.2 3.95 NFD 

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

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 

area of disposal). 

the water table (behind Photo Lab in 

o Four soils samples from materials at soil and ground water contact 
(Samples 48Sl through 4&4). 

o Four sediment 

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

Lab. 

Data Evaluation 
Soil: 

Hg was found in all four soil borings (see Table Z-26). &ues ranged 
from d.009 to 0.02 milligram per kilogram (mg/kg). 

Sediment: 

~g was found in all four sediment samples obtained from 

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 

suggests that Hg may have migrated into the surface 

of the marsh 

water system via the 

shallow ground water. Correlation between Hg levels in solid media 

(1 .e., soil and sediment) and levels in ground water and surface water 
cannot be made using the existing data base. 

. 
. 

Recommendations 
The conceptual design of the verification step specifies that if all 
suspected analytes at a given site are detected in all environmental 

media by the initial sampling effort, then additional sampling is not 
required. Hg was detected in all samples from Site 48. Hg was the only 

suspected analyte; therefore, no additional sampling is recommended at 

Site 48 during the verification step. 
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Table 2-26. Site ~~--FICAS Mercury Dump Site Sampling Data 

:‘,“I<. /  “ f  f  TFL QTIENCE I; FhlGINFEPIh’r. MULTIPLE FIFLD GROUP REPORT RCPDRT DATE: !JFD, DLC t5 199’1 

CAMP LEJFUNE 

STATl?V 49 

4851 4CSl 4852 44s3 4HS:9 49SEl 4ATF2 49SE3 499I4 
574650 3qRt:6 374651 314 652 374653 374654 374655 374656 374557 

C3L.L’CTT”’ TI”C 23f' 1500 0 '1 @ 1515 1520 1525 9b5 

HFi:CU’“,~: r,f”c/K(;- 71921 0.02 0.03 0.02 0.02 0.009 0.02 1.P2 0.33 -. c2 
-li y 1 0 

Y?TcTJ”c’ i.l=T 11‘1) 73320 PA.0 29.1 33.5 27.0 29.5 42.4 44.1 4P.@ 51.7 
0 
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SITE 54--CRASH CKEW FIRE TWINING BUK:~ PIT 

Site Investigation 

o One shallow ground water monitoring well: 

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

well No. 5009 (Well 54GW2) 

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

o 9 soil borings (hand auger) 

Data Evaluation 

Ground water: 

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

detected in the shallow ground water at Site 54 (Well 54GWl). 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 hexavalent Cr. Water supply 

well No. 5009 contained low levels (below criteria) of phenol only. No 

volatile organic compounds were detected in either of the two wells from 

this site. 

Soil: 

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

if 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 Crew Fire Training Burn Pit Sampling Data (Coctinued, Page 
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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 

Phenols 

CrIII 

Organoleptic 

Organoleptic 

Ambient Water 

N-LA* 

300 

170 mg/L 

N-L 

None 

None 

CrIV Drinking water/Ambient Water 50 54GWl 

h, 
A c- *NL = No numerical limit. 

Source: ESE, 1984. 
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Table 2-29. Site 54--Cras!l Crew Fire Trairting aurn Pit joil tiring 
Investigation 

Boring Depth of 
No .* 6oring (ft) 

Depth to 
Liquid (ft) 

Estimated Thickness 
of Fuel Layer (ft> 

Al 10 

A2 4.7 

61 4.6 

82 7.2 

B3 3.4 

Cl 4.4 

9.7 NFDt 

XL -k-k XF D 

NL NFD 

6.8 Fuel Odor 

1.7 Fuel Odor 

1NL Fuel Wor 

c2 4.6 NL NF D 

Dl lo . 9.8 NFL) 

D2 4.4 LNL NFD 

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

tNFD = No fuel detected. 
**NL = No liquid. 

Source: ESE, 1984. 
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From a long-range health or aesthetic viewpoint, significant 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-contaminated ground water into the drainage ditch located east of 

the bum pit was observed. 

. Recommendations 

The shallow monitor well and the deep water supply well (well No. 5009) 
should be resampled for the analytes investigated during the initial 

sampling effort. No further effort regarding soil augering is 
recommended during the verification step. 
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SITE 68--RIFLE RANGE DUMP 

Site Investigation 

o Three shallow ground 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 this site did not 

contain detectable levels of the analytes of concern (see Table 2-30). 

If disposal of solids and/or liquids did occur at this site, the volumes 

were very small and significant movement offsite has not occurred. 

Recommendations 

The second round of sampling in the verification step should include the 

resampling of all five wells at Site 68 for the same list of analytes 

used in the initial sampling. L? \. 
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'i'zhlc Z-30. Site 6%-Rifle Range Dump Sampling Data 
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‘T’al,! c’ 2-30. Si c 6%-Rifle Range Dump Sampliq Data (Continued, Page 2 of 2) 
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SITE 69--RIFLE RANGE CHEMICAL DUMP 

Site Investigation 

o Eight shallow ground water monitoring wells: 

Wells 69GWl and 69GW2--South (downgradient) of disposal area. 

Wells 69GW3 and 69GW4--East (downgradient) of disposal area. 

Wells 69GW5, 69GW6, and 69GW7--North (downgradient) of disposal 

area. 

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

0 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 leve 

of others. Contamination appeared to be limited to the southeast 

quarter of the site; the potential for offsite migration was to the 

south, southeast, and east. Monitor Well 69GW2 contained very high 

levels of T12DCE (no criterion), TCE, TCLEA, and vinyl chloride (above 

criterion as shown in Table 2-32) with moderate-to-low levels of six 

other organic compounds. Well 69GW3 contained very high levels of 

T12DCE with moderate-to-low levels of seven other organic compounds. 

Well 69GW4 contained moderate levels of T12DCE and TCLEA (above 

criterion) and low levels of two other organic compounds. 

IS 

Well 69GWl was the only well found to contain Hg and methylene chloride. 

Wells 69GW5, 69GW6, 69GW7, and 69GW8 did not contain detectable limit 

levels of the analytes of concern. No pesticides were detected in any 

of the ground water samples. 
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Table 2-31. Site 69--Kifie Range Chemical. Dump Sanplinp, Data 

ENVIRONMENTAL SCIENCE & ENGINEERING MULTIPLE FIELD GROUP REPORT REPORT’ DATE: UEO, DEC 05 1984 
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'I'Llhle 1-31. Site 69--Rifle Range Chemical Dump Sampling Data (2oxtinued, Page 2 Of 6) PAST 3 

ENVIRONMENTAL SCIENCE 8 EWGINEERIN6 MULTIPLE FIELD GROUP REPORT REPORT DATE: YE09 DEC 05 1984 

COLLECTION DATE 

COLLECTION TIME 

PENTACHLOROPHENOL 
(UG/L) 

ACROLEIN !UG/L 1 

ACRYLONITRILE tUG/L) 

BENZENE (UG/L 1 

BROMODICHLOROMETHANE 
(UGIL) 

BSOHOFORH (UC/L) 

BQOMOMETHAME (UC/L) 

CARBON TETRACHLORIDE 
(UG/L 1 

CHLOROBENZENE fUG/L) 

CHLOROETHANE (UG/L) 

2-CHL’ETH’VINYLETHER 
(UG/L) 

CHLOROFORM (UG/L) 

CHLOROMETHANE tUG/L) 

DIBROMOCHLOROMETHANE 
TUG/L 1 

OICHL~DIFLUO’YETHANE 
(UG/L) 

lrl-DICHLOROETHANE 
(UG/L) 

lr2-OICHLOROETHANE 
(US/L) 

lrl-DICHLCROETHYLENE 
tlJG/L 1 

T-1.2-DICHLOROETHENE 
(UG/L) 

lr2-DICHLOROPROPANE 
(UG/L) 

39032 
0 

34210 
0 

34215 
0 

34030 
0 

32101 
0 

32104 
0 

34413 
0 

32102 
0 

34301 
0 

34311 
0 

34576 
0 

32106 
0 

34418 
0 

34306 
0 

34668 
0 

34496 
0 

34531 
0 

34501 
0 

34546 
0 

34541 
0 

CAMP LEJEUNE 
STATION 69 

69Gbfl 69GU2 69GU3 69GU4 69GY5 
374755 374156 374157 374758 374759 

7/18184 7118184 7/18/84 7/18/84 l/18/84 

1225 

CO.9 

(10 

(10 

CO.3 

(0.70 

<lo40 

(1 

Cl.4 

co.50 

(2 

<2 

<0.70 

(1 

<1.20 

(1 

CO.60 

Cl.0 

Cl.2 

<1.2 

(0.7 

1200 

<0.9 

Cl0 

(10 

0.7 

CO.70 

Cl.40 

(1 

(1.4 

co.50 

(2 

(2 

CO.60 

(1 

(1.20 

(1 

CO.60 

5.9 

1.6 

9700 

CO.7 

1115 

<a.9 

<lO 

Cl0 

4 

<0.70 

(1.40 

<l 

<1.4 

49 

<2 

(2 

(0.60 

<l 

Cl.20 

<l 

'CO.60 

1.9 

2.7 

4000 

(0.7 

930 

<0.9 

. <20 

(20 

<0.6 

<1.30 

C2.70 

<2 

(2.6 

(0.90 

(3 

<3 

1.3 

(2 

<2.20 

<3 

Cl.1 

(1.8 

(2.4 

410 

(1 

1010 

(0.9 

Cl0 

Cl0 

(0.3 

co.70 

(1.40 

(1 

Cl.4 

<0.50 

(2 

<2 

CO.70 

(1 

Cl.20 

<l 

CO.60 

<l.O 

Cl.2 

(1.2 

<!l.7 

69GU5 69GU7 
374760 374761 

7/ia/B4 7118184 

1025 1430 

(0.9 

(10 

(10 

(0.3 

<o.,ro 

(1.90 

<l 

Cl.4 

<O.-SO 

<2 

<2 

'CO.60 

(1 

<1.20 

<l 

(0.60 

(0.90 

<1.2 

Cl.2 

<0.7 

<0.9 

(10 

(10 

co.3 

<0.70 

(1.40 

<l 

(1.4 

(0.50 

(2 

<2 

(0.70 

(1 

Cl.20 

(1 

C(1.60 

(1.0 

Cl.2 

<1.2 

(0.7 

675iJ8 695111 53SJl 
374762 374763 3?3511 

7118184 B/4/94 a/4/34 

1345 

(0.9 

<ll 

(11 

<u.3 

<0*70 

<1.40 

(1 

(1.4 

(0.50 

(2 

<l 

<0.70 

<l 

<1.20 

<l 

(0.60 

<l.c. 

Cl.3 

Cl.2 

CO.7 

12!iO 

10 

<6 

<6 

c.4 

<0*40 

(0.90 

<U.7 

co.90 

2.1 

<I 

<l-.9 

5.0 

<cl.7 

(0.70 

<U.B 

co.40 

0.30 

<il.!30 

410 

<0.4 



1’;11) 1 e 2-31. Site 69--Rifle Range Chemical !knp Sampl i ng Data (Continued, Page 3 of 6) 

ENVIHCNPFNTAL SCIENCF 4 EYGINCERING MULTIPL’ FIELD GROUP REPORT REPORT 

CAMP LEJFUNE 
STATION 69 

69GLJ1 69GW2 69GU3 69GW4 69GUS 6qGll6 
374755 374756 374757 374754 374759 37476 

COLLECTlO” DATE 7/18/P4 7/18/04 7/18/84 7/18/84 7/1R/RQ 7/lP/04 

COLLECT1 ON TIME 1225 1200 1115 933 IF’@ 

CIS-1*3-DTCH’PROPENE 
flUG/L) 

T-lr3-OICHL’PROPENE 
(1.16/L 1 

ETHYLRCNZCNE (UG/L) 

MFTHYLENE CHLORIDE 
curJ/L) 

‘;‘Irlr2.2-TE*CH*ETHANE 

z (UG/L) 
p TETRACHLOROETHENE 

(UG/L) 

lqlrl-TRJCHL’FTHANE 
(tIG/Ll 

lrlv2-TRICHL’ETHANE 
rut/L) 

TRICHLO9OFTHFNE 
(Ifs/L) 

TR ICHL ‘FLlJflRf’METHANE 
(UG/L) 

TOLUCNF (IIGIL) 

VINYL CHL9RIDF(UG/L) 

CHLGRINE,T.RFS(MG/LI 

34794 

3469; 
r 

34371 
c 

34423 
0 

34516 
0 

34475 
0 

34506 
!I  

34511 
0 

39?PO 
c 

34488 
r) 

34 10 
0 

39175 
0 

5tt60 
n 

<C.8 <O.B 

CO.6 CO.6 

(1 (1 

10 <l 

co.9 44 

(1.7 20 

Cl.2 Cl.1 

Cl.2 7.9 

(1.3 340 

<I (1 

0.7 5 

(0.9 00 

co.010 <“.rllfl 

CC.8 

<!I.6 

<1 

<l 

<Cl.8 

Cl.6 

Cl.1 

(1.2 

4.9 

(1 

14 

2 

<Oe!JlO 

<? 

(1 

<2 

<2 

2 

(3.3 

(2.3 

3.1 

(2.5 

<3 

<l 

<2 

<O.OlO 

<:i.u 

cP.6 

<l 

(1 

(7.9 

(1.7 

Cl.2 

<1.2 

Cl.3 

(1 

<?.6 

<l 

<C.7!0 

1025 

<‘.P 

<*:.c 

<I 

(1 

<-.8 

(1.6 

<I.1 

(1.2 

(1.3 

<I 

(3.6 

C’i.9 

<n. 1” 

PAGE 4 

DATE: TUEg DE’ 18 l”R4 

69GW7 69GWH 69541 basd; 
374761 374762 374 ‘63 3’Rj:: 

1 ‘1 3 

<‘.8 

C.6 

<l 

<l 

cy.9 

(I.7 

<1.? 

<1.2 

(1.3 

(1 

<’ .6 

(1 

<!I.-!? 

1345 

C0.P 

(0.6 

(1 

<l 

<0.9 

(1.7 

<1.7 

(1.2 

(1.3 

<I 

<0.6 

1:’ u 

CU.5 

<‘.4 

3 

< .5 

59 

Cl.1 

<.!.80 

5.9 

FL .I _I 

< .R 

11 

15 

cr. r’ !  9 

VA 

MA 

\]A 

Nin 

NO 

NA 

NA 

ue 

NA 

VA 

N e 

1 



Table 2-31. Site 6S--l<ifLe Range Chemical Dump Sampling Data (Co;l:irmcc:, Page 4 of 6) 

EYVIRONMENTAL SCIENCE t CYGTNEERING MULTIPLE FIELD. GROUP REPORT REPORT DATE: WEDI DEC 05 1984 

COLLECTION DATE 

CSLLECTIOM TIME 

ALDRIN tUG/L) 

BHCIA tUG/L) 

SHCIB (UG/L) 

BHCID (UGIL) 

BHCIG~LINDANF)<UG/L) 

CHLOROANE (UG/L) 

DDD*PP’tUG/L) 

DDEqPP’(UG/L) 

DOTqPP’(UG/L) 

DIELDRIN tUG/L) 

EVDDSULFANIA (IJG/LT 

ENDDSiILFAN*@ (UG/L) 

ENDOSULFAN SULFATE 
(UG/L) 

EVDRIY (UG/L) 

ENDRIN ALDEHYDE 
(UG/L) 

HEPTACHLOR (UG/Ll 

HEPTACHLDR EPOXIDE 
(UG/L) 

TGXAPHENE (UG/L) 

PCBSI UATER (UG/L) 

MERCUQYeTOTAL(UG/L) 

39330 
0 

39337 
0 

39338 
0 

39259 
0 

39340 
0 

39350 
0 

39310 
0 

39320 
0 

39306 
0 

39381) 
0 

34361 
0 

34356 
0 

34351 
0 

39390 
0 

34366 
0 

39410 
0 

39420 
0 

39400 
0 

39516 
0 

71900 
0 

CAMP LEJEUNE 

STATIOY 69 

69SU2 
374764 

B/4/84 

1130 

<0.0008 

<0.0010 

0.005 

0.020 

<0.00010 

<O.OlO 

<0.003 

<0.0008 

<a.005 

<0.0010 

<0.0008 

<0.002 

<0.005 

(0.002 

(0.004 

<a.0007 

<O.@CO6 

<O.lOrJ 

(0.010 

<0.2 



Tah!e 2-31. Site 69--Rifle Range Chemical TIrmp Sampling Eata (Con';inucd, Page 5 of 6) 

E’JVIRONHENTAL SCIENCE & ENGINEERING MULTIPLE FIELD GROUP REPORT REPORT DATE: UEDI DEC 05 1984 

CAMP LEJEUNE 
STATION 69 

CDLLECTION DATE 

COLLECTION TIME 

PENTACHLOROPHENOL 

(UG/L) 
ACROLEIN (UG/L) 

ACRYLDNITRTLE (UG/L) 

BENZENE (UG/L) 

B~OHODICHCOROHETHANE 
(UG/L) 

BROMOFORM fUGILl 

81 OMOMETHANE tUG/L) 

CARBD’J TETRACHLORIOE 
(UC/L) 

CHLOROPENZENE fUG/L> 

CHLOROETHANF (UG/L) 

Z-CHL’ETH’VTNYLETHER 
(UG/L) 

CHLOROFORM (UC/L) 

CHLOROCETHANE (lJG/L) 

01 BROYOCHLOROMETHANE 

(UG/L) 
DICHL’DIFLUO’YETHANE 

tUG/L) 
lrl-DICHLOROETHANE 

(UG/L) 
lr2-DICHLDROETHANE 

(US/L) 
lrl-DICHLOHOETHYLENE 

LUG/L) 
T-lr2-DICHLOROETHENE 

(UG/L) 
lr2-DTCHLOROPROPANE 

39032 
0 

34210 
0 

34215 
0 

34030 
0 

32101 
0 

32104 
0 

34413 
0 

32102 
0 

34301 
0 

34311 
0 

34576 
0 

32106 
0 

34418 
0 

34306 
0 

34668 
0 

34496 
0 

34531 
0 

34501 
0 

34546 
0 

34541 
0 

69SU2 
374764 

8/4184 

1130 

co.9 

<7 

<7 

<0.2 

co.50 

(0.90 

(0.8 

<l.O 

(0.30 

<l 

co.9 

co.50 

co.7 

<o.Elo 

(0.9 

(0.40 

<0.80 

(0.80 

,,' 101 

(0.5 



Frabl.e 2-31. Si te 

ENVIRONMENTAL SCIENCE 

COLLCCTION DATE 

C3LLEtTIO” TIFIE 

CIS-lr’-DTCH’PROPENF 
(UC/L) 

T-lr3-DICHL’PPOPENE 
(116/C) 

ETHYLRENZrNE (UG/L) 

MKTHYLENE CHLORIDE 
(UG/L) 

lrlr2.2-TF’CH’ETHANE 
N 
I (IJG/L 1 

t-2 TETA ACt’LOQOETHENE 
0 
‘-1 fllr,/C) 

lrl*l-TRICHL’FTHANE 
fUir/L) 

l*lt2-T~ICHL’ETHANE 
(llG/L) 

TR ICHL3ROT THEF!E 
(UC/L) 

TRICHL’FLUOROMFTHANE 
(lJC/L) 

TOLUFNE f’JG/L 1 

VINYL CtlL0RTDF(UG/L) 

69--Rifle Range Chemica 1. Eump Samplir,g Ijata (Continued, Page 6 of 6) 

& ENGINEERING MULTIPLE FIELD GROUP REPORT REPORT DATE: TUEI DEr 18 lCR4 

PAGE 7 

347fJ4 
n 

54699 
0 

34371 
0 

34423 
c 

34516 
0 

34475 
0 

34506 
0 

?4511 
0 

3QlBC 
0 

34488 
n 

34.10 

3917: 
" 

SC:60 
0 

CAMP LEJKUNE 
STATION 69 

69SV2 
374764 

B/4/84 

1130 

C0.6 

CO.4 

CO.6 

A 

(0.5 

Cl.0 

(0.80 

CO.80 

1.3 

<R.9 

(C.4 

<0.6 

<C.OlO 

Source: EST:, 19x4. 

4 



NAVFAC.l/BTBL-32.1 
01/14/35 

Table 2-32. Site b9--Rifle Kange Chemical Dump Data Evaluation 

- - - I _  

Analytes Kegulatory 
Detected Limits Value (ug/L) 

Samples 
Exceeding 

Limits 

BHC, B 
BHC,D 

Hg 
1lDCE 
Chlorobenzene 
12DC LEE 
T12DCE 
dethylene Chloride 
TCLEE 

P.2 
I 112TCE 
E TCLEA 
03 

Vinyl Chloride 
Benzene 
Chloroform 
TCE 
To luene 
Pentachlorophenol 

10-5 Human Health Risk Level 
WCA* 
Ambient Water 
li)-5 Human Health Risk Level 
Organoleptic 
NCA 
dCA 
10-5 Human Health Risk kvel 
10s5 Human Health Kisk Ieve 
lo-5 Human Health Kisk Level 
10-5 Human Health tisk kvel 

10-z Human Health Risk tivel 
lo- Human Health Kisk Level 
10m5 Human Health Kisk Level 
10-5 Human Health Kisk Level 
Ambient Water 
Organoleptic 

163 rig/L 
NLt 

144 rig/L 
0.33 

20 
HL 
NL 
1.9 
8 
6 
1.7 

20 
6.6 
1.9 

27 
14.3 mg/L 
30 

None 
NL 
69GLJl 
69GW2, b9GW3 
b9c;d3 
NL 
NL 
6YGdl 
69GW2 
6YGW2, 6YSWl 
b9GW2, 69GW4, 

69SiiJl 
b9GW2 
None 
69SWl 
b9GW2, 69Sd1 
None 
None 

---- 

*NCA = No criterion available. 
tNL = No numerial Limit. 

Source: ESE, 1984. 



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

Surface Water: 

Surface water chemical data for Station 69SWl indicated the presence of 

ten volatile organic compounds; T12DCE, TCLEA, and vinyl chloride were 

present in the highest concentration (see Tables 2-31 and 2-32). In 

addition, BHC,B, BHC,D, and pentachorophenol were detected. Detection 

indicated the disposal of these compounds at this site. BHC,B and BHC,D 

were also detected at Station 69SW2, although low levels of only three 

volatile organic compounds were detected.' It appears that the BHC 

isomers may be located at or near the land surface and therefore, may 

move more readily via surface water flow. Although the detected levels 

of the BHC isomers do not exceed the 10m5 risk level, they exceed 

the low7 risk level. 

The occurrence of volatile organics in the surface water roughly 

corresponds to their occurrence in the ground water. The BHC isomers 

were detected in the surface water, but were not detected in the 

underlying ground water. 

Station 69SW3 was dry at the time of sampling. 

Migration Potential 

The ground and surface water contaminated by the waste materials at 

Site 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 with the ground water flow, and have been carried offsite to the 

east, southeast, and south. The extent of this offsite migration cannot 

be determined at this time. 

In addition to ground water migration pathways, contaminant migration 

may also occur via surface water means; standing water was found to 

contain detectable levels of mixed contaminants. High surface water 

flows during rainfall events would allow rapid, although episodic 

migration of contaminants east-southeast toward the New River drainage 

network. 

2-109 
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NHVFAC. l/CL-SITE. 16 
01/09/85 

Recommendat 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. 

. 
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NAVFAC.l/CL-SITE.17 
O1/13/85 

SITE 73--COURTHOUSE BAY LIQUIDS DISPOSAL AREA 

Site Investigation 

o Four shallow ground water monitoring wells: 

Well 73GWl--Upgradient (north) between disposal area and deep 

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

Well 73GW2--Downgradient (south) between disposal area and 

Courthouse Bay. 

Wells 73GW3 and 73GW4--Downgradient (east) between disposal area 

and Courthouse Bay. 

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

Data Evaluation 

As shown in Table 2-33, all downgradient monitor wells contained a 

similar mix of metals and volatile organic compounds which were 

attributed to the reported use/disposal of parent substances at this 

site. Cr and Pb were the metals present; Pb exceeded the criterion (see 

Table 2-34) in all monitor wells. Benzene and vinyl chloride exceeded 

the 10m5 risk level at Well 73GW4. T12DCE appeared to be the 

primary waste solvent present and was found in Wells 73GW4 and 75GW3. 

O&G was detected only in Wells 73GWl and 73GW2 which are farthest from 

the obvious source areas. Supply well No. A-5 (73GW5) was found to 

contain three volatile organic compounds which were not found elsewhere 

at Site 74. Individual levels of DBCM, BDCM, and chloroform exceeded 

the 1O'5 risk level for halomethanes. However, the National Interim 

Primary Drinking Water Standard for total trihalomethanes is 100 ug/L, 

and the sum of the concentrations of DBCM, BDCM, and chloroform 

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

Migration Potential 

Contaminated ground water in the area surrounded by Wells 73GWl through 

73GW4 discharges directly into Courthouse Bay. As noted above, ground 

water at these wells exceeded criteria for several analytes; therefore, 

2-111 



Table 2-33. Site 73--Courthouse Bay Liquids Disposal Area Sampling Data 

7?6Wl 
374766 

7/6/R4 

1035 

<I1 

Cl1 

(0.4 

(F.80 

(1.60 

<I 

(I.6 

(C.50 

(2 

(7 

(0.70 

(1 

<1.3n 

<l 

<0.6(1 

<l.O 

Cl.4 

<l.? 

<U.P 

(b.9 

EYVIf:r f!Fi.‘T/<L bfIFhCE X F”‘GINfERINS 

‘37.1’ CT ‘JllMBLR P4227400 
FICL;’ CR!‘IJP: CLJ!.Il 
: habm,t lFf,s: LJ1 SAMPLES: PART 

73GV7 
374757 

7/5/R4 

11'10 

<I2 

<I2 

<0.4 

<O.ro 

<1.70 

Cl.7 

<u.so 

C? 

(2 

<O.cO 

(1 

<I.40 

c2 

<O.?iJ 

(1.1 

(1.5 

<1.4 

<D.? 

<C.t! 

12/fl5/P4 

73cv3 
374768 

7/h/P4 

1145 

<II 

<II 

0.9 

<q.00 

(1.60 

(1 

Cl.6 

<o.so 

<2 

<2 

cn.70 

Cl 

Cl.30 

<I 

<!.4C 

<l.U 

(1.4 

1.3 

<II.P 

<P.@ 

73GV4 
374769 

l/6/04 

1200 

(14 

(14 

17 

(0.90 

<1.9') 

(3 

Cl.9 

<0.7i) 

<2 

(2 

<O.QO 

<2 

Cl.63 

<2 

cl-l.70 

(1.2 

2.3 

559 

cr.9 

(1 

STATUS: PXFLININAQY 

PROJECT NAM: CANP LEJEJNE 
PROJECT 9ANQGER: 3ilr!EU~GLIsZLEP 
FIFLD GSIUP LEAlIE?: 838 GREGORY 

7 

SnnPiF jNJt4EwS 

73GlJ5 
374770 

7/6/04 

1245 

<I2 

(12 

<0.4 

20.3 

Cl.70 

<l 

Cl.7 

<0.60 

<2 

<2 

38 

<l 

10.0 

(7 

(0.70 

:1.1 

(1.5 

:1.4 

(3.R 

<C.? 



‘i’ab1.e z- 33. Si inued, Page 2 of 2) te 73--Courthouse Ray Liquids Disposal Area Sampling Data (Cont 

TIM- 

T-:c’-nTTbL”ROPFNE '4699 
(Ur’L) 0 

ITrYl.b’r:~i:IE (U?/L) 34371 
c 

‘ICTHYL:‘,, CWl ORIDF 34423 
fllr /L) 0 

I.l*-.<i- ‘L’Ct”CTHAhIF 34516 
(II”/L) I !  

N TET’:::L’L’P?-TftFNE 34475 
I (I!Y/C) 0 

r 
L 1 .I,!-T”Ctl1 (II'-.IL) “THANE 345:16 0 

~,~,--T;‘IC~IL”THANC 34Cll 
(!fr;/L) 0 

TF:Ic.~L’It:ci Tt<‘rIF 39180 
f’f’/L1 3 

T'IC 'L'C!.I':irr~;FTHbYF 344PR 
(I!C/L) 0 

TOL:J-LT ‘!lr/L) 34r?lO 

0 
JI‘IYL C,<I :l~Ir~c(lJG/L) 37175 

0 
C/.3’“1?‘;.TnTn~,(f~r,/L) 1727 

0 
C~t~G’IJ’:,T~T’LtIIG/L) 1534 

n 
L:C*:,T”T;L tlli‘/L) 1051 

I, 
d&T; :“~Y.TrT;~LrUG/L) 10=7 

0 
‘IL, -I,,L(“r,L) 550 

3 
3p: L i’,L’ ‘U’IL 1 3273G 

0 

Source: ESE, 1.984. 

73GMl 
374766 

l/6/84 

1035 

(0.7 

<l 

<l 

CD.9 

(2.3 

<1.4 

(1.2 

Cl.5 

<l 

0.7 

<l 

(5.0 

91; 

109.r 

<54 

2 

l? 

73G’J2 

3747L.7 

7/5/84 

1120 

CO.7 

Cl 

(1 

<2.2 

<1.5 

<1.3 

(1.5 

(0.7 

<I 

ct.0 

46 

t,‘i.n 

< 'r 4 

2 

5 

12/i!5/84 

7'G!sl3 
374760 

716/C4 

1145 

<0.6 

<l 

<l 

<0.9 

<2.fl 

(1.3 

Cl.2 

(1.5 

(1 

CO.6 

(1 

(6.0 

62 

P9.0 

<54 

<?.7 

1c 

?TATUS: D?FLTMTNA?Y 

PRCJJECT NAME CAMP LEJE.?INi 
PROJECT MANAGER: BOtiEN/GEISZLER 

FlFLD GROUP LrAl’FR’: 838 GREGORY 

7 3 c I !  4 

374767 

7/h/84 

1200 

CQ.8 

(2 

(1 

(1 

<2.5 

Cl.6 

Cl.5 

(1.8 

<? 

4 

74 

(6.3 

43 

57.0 

(54 

CO.7 

15 

SAMPLE bJE:!iF?S 
73545 
374771; 

716/94 

1240 

<0.7 

<I 

<1 

(1 

<2.2 

Cl.4 

Cl.5 

<1.5 

<? 

(0.7 

<l 

(6.0 

C6.D 

C4G.C 

<54 

<?.7 

<l 
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Table 2-34. Site 73--Courthouse Bay Liquids Disposal Area Data Evaluation 

Analyte Regulatory 
Detected Limits Value (ug/L) 

Samples 
Exceeding 

Limits 
- - - - - - - - . - - I -  - - - - . .  - - - -  - . - -w--e m - e . - - -  - - - - -a  -  - - . -  - - - . - - - - c . - -  

O&G 
Phenols 
CrIII 
CrVI 
Pb 

DBCM 
10 1lDCE 
L BDCM 
t;: Tl2IKX 

Vinyl chloride 
Benzene 
Chloroform 
Toluene 

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

10-5 Human Health Risk Levelt 
10-5 Human Health Risk Level 
10m5 Human Health Risk Levelt 
NCA** 
10-5 Human Health Risk Level 
10m5 Human Health Risk Level 
10B5 Human Health Risk Levelt 
10-5 Human Health Risk Level 

NL* 
300 
170 mg/L 

50 
50 

1.9 
0.33 
1.9 
NL 
20 

6.6 
1.9 

14.3 mg/L 

None 
None 
None 
73GW1,73GW3 
73GW1, 73GW2, 
73GW3, 73GW4 
73GW5 
73GW4 
73GW5 
NL 
73GW4 
73GW4 
73GW5 
None 

- - - -  .e_m - - . -  - . -v - - -w-  - -  - - . - -  . - - . -  - - - . - -w-P- - . -  - - - - - -  -  

*NL = No numerical limit. 
tFor halomethanes. 

**NCA = No criteria available. 

Source: ESE, 1984. 
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it can be assumed that the discharge into Courthouse Bay also exceeded 

criteria. Once in Courthouse Bay, the contaminants can migrate quickly; 

however, they may disperse quickly to levels below criteria. 

DBCM, BDCM, and chloroform contamination at well No. A-5 (73GW5) may be 
attributed to the use of chlorine to disinfect the ground water prior to 

use as the drinking water supply. No migration of these compounds is 
expected because formation of these compounds occurs after the ground 
water has been withdrawn from the aquifer. 

Recommendations 
All four monitor wells and the single deep supply well should be & 

resampled during the second sampling effort. The analytes of concern 
should be those investigated during the initial verification step 
sampling effort. 

- ..zJS~~~/ 4fd fa _. 
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P L-l- 
SITE 74--MESS HALT, GREASE ?XE+?%AL AREA 

Site Investigation 

o Two shallow ground water monitoring wells: 

Well 74GWl--Within disposal area. 

Well 74GW2--Between disposal area and deep water supply well 

No. 654 (Well 74GW3). 

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

o Two shallow soil borings in pest control area. Composite sample from 

0- to l-foot depth, l- to 2-foot depth, and 2- to 3-foot depth at each 

boring. 

Soil boring 74Sl 

0- to l-foot depth (Sample 74SlA) 

l- to 2-foot depth (Sample 74SlB) 

2- to 3-foot depth (Sample 74SlC) 

Soil boring 74S2 

0- to l-foot depth (Sample 74S2A) 

l- to 2-foot depth (Sample 7452B) 

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 



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

3tic,4 Cfl,.lL) 3?337 
0 

3HC.I !’ r/L) 39338 
9 

?clc*7 C”‘L) 39259 
0 

3tiCt̂ (LI\‘r\CMr)(lt~/L) 39343 
P-3 
I c 

3931J 

‘) 

3932i) 
0 

393ro 

‘NIl:‘LfL’.‘, , I !  (Irk/L) 34356 
c 

!".O'?:!,Lf:"' CllLF,lTE 343'1 
(lI“lL) ? 

:h,g?I" (I':,[, 3939ii 

t 
‘,4. -T :Tr? (!I( /L) J"74,! 

74GWl 
374771 

l/Y/A4 

1040 

<0.0008 

<n.r010 

<o.(1(1cl10 

<o.roo:! 

<0.0001t 

CG.ClC 

<cl.003 

<0.0008 

<cl.005 

<o.o01t 

<o.r OOR 

<U. 'JO? 

<a.305 

<c.q@2 

<o.r04 

<G.nP07 

<n.nnoC; 

<C.lOP 

< i! . 0 a ‘J 

<r'.04 

7 4 s '*I ? 
374772 

711184 

1140 

<0.00"8 

<7.coln 

<0.00c10 

<d.OciU3 

<O.OC@lO 

co.310 

<il.?03 

F.OLlO 

O.Od7 

<0.0315 

<3.@018 

<o.r,2 

<n. I?5 

(0. ??2 

<o.r!J4 

<3.7Oj7 

<" . 11 a :! 6 

<".lCG 

<O.(l’li 

<Il.‘4 

12/u5/84 

,g; y 

74GV3 
374773 

7/4/94 

1200 

<o 

<‘).COlO 

<9.00010 

<0.0003 

<0.0001(1 

(0.010 

<0.003 

<P.COOA 

<!I.005 

<l?.QOlO 

<n.t-tOOA 

<?.002 

<1.005 

<r).OG2 

~O.Ofl4 

<“.?097 

<C.r;006 

C’i.lCO 

<O.CRC 

<Il.04 

STATLIS: FQFLIMINP?Y 

PROJECT NAR: CAMP LEJELlNE 
PROJECT MAN4G:R: 30UE~/?EIS7LfP 
FIELD GQDUP LEADEQ: 839 GQEGORY 

SAH’LE NJMBEQS 

‘4;; 15 

a 



Table 2-35, Site 74--Mess Iiall Grease Disposal Area Samp ling I)ata (Continued, Page 2 of 4) 

746!!1 7 4 r, 1.f 7 74CY3 

3 (. 7 6, ‘*1 r 1 r t: > 5TnRFT ff 574771 374712 374773 
MFTH(ID # 

1 ” T  : 7/4 lP4 714194 7/4/04 

T  IV’ 1040 1140 1200 

1,1. i-Tt”sILvfy 3976C <@.02 (0.92 (C.02 
( (17 /I- 1 c 

lCPC* , :TFQtlfr./L) 39516 <0.010 <0.n10 <O.@lO 
0 

STPTUS: P?‘LlYINA?Y 

PROJECT NAME CAMP LEJEUNE 
PROJECT MAh’4G:K: SOYEN/;EIS?LER 
FIELD GSJUP LFAUE?: 839 GREGORY 

SPMDLE NJMRE?S 



Table 2-35. Site 74--Mess Hall Grease Disposal Area Sampling Data (Continued, Page 3 of '1) 

E\IVI'- I~'?‘TAL SCIEA'CE 9 t+IT.Ih'EFRING 

-C’-J: CT P’llVEf-R P42224C’C 
rl:L” f-ft!!F: rLJS1 

>CC? iTEI:S: LS31 SAMPLES: PAP1 

12/G5/B4 

74SlA 
37465f' 

P/T/@4 

1730 

<F.OA 

<ct.05 

<cl.04 

<0.04 

(0.10 

<1.9 

8.4 

44 

260 

CO.2 

< 9 . c 5 

<o.q 

C3.R 

(3.4 

cr.4 

<n.1)7 

((1.1 

<19 

(1.4 

<3.t 

74SlP 
374659 

R/S/t!4 

1750 

<f-l.:)8 

(0.26 

(0 .05 

<!I.25 

cc.1 

<l.? 

<Ir.h 

6.0 

A.6 

<G.2 

CO.16 

iG.6 

< R.8 

CO.5 

(7.6 

<?.“7 

c,. 1 

<I9 

Cl.9 

(3.4 

74?1C 74574 

374660 374661 

H/3/R4 B/S/R4 

1730 1730 

<Q.OB <O.OR 

<ct.06 <0.05 

(0.05 (0.04 

<0.05 <O.G4 

tn.1 <O.lO 

(1.9 <IOR 

0.6 2.9 

7.2 5.1 

11 (1.2 

(t-t.2 c0.2 

CO.06 ('t.05 

(0.6 CC.5 

(0.8 <n.H 

<0.5 (0.4 

<3.6 (0.5 

<?.(I7 <O&6 

co.1 <?.l 

<19 <lA 

(1.0 <1.3 

<3.4 c3.2 

STATUS: P?ELIMINA?Y 

PROJECT NAMC CAMP LEJEUNF 
PROJECT MAN4G:R: SOWENIGEISZLER 
FIELD GROUP LEADER: 838 GREGORY 

SAM'LE NJMPF')S 

74S2R 
374663 

9/3/e4 

173il 

cn.08 

CO.06 

<0.04 

<0.04 

(I-f.1 

(1.9 

0.6 

1.3 

<I.2 

<F.P 

<0.06 

<O.b 

< 7.9 

<a.4 

CO.6 

<n.n7 

<T.l 

<In 

<l.Q 

(3.3 

74S2C 
374663 

9/T/84 

1730 

<,O.OB 

<O.Cb 

<0.05 

<0.05 

cn.1 

<2.0 

9. 6 

".4 

Cl.3 

cc.2 

<l-l.05 

< 3.6 

<?.9 

<u.5 

tn.6 

<r.07 

< 'd . ) 1 

(20 

(2.0 

cs.5 



'I'al)l e 2-35. Site 74--Mess Hall Crease Pisposal Area Samplin% Data (Continued, Page 4 of 4) 

EYVI- ' ', *.: t , , A L ZClEP!CF ?. FMCIF'FERIr'G 12/C5/R4 TTATUS: PRFLIMINAQY 

I??,Ji CT i~lllr:nrR Q422240C PROJECT NAM: C4HP LEJEllNE 
',FL', r,n PIIP: CLJSI PROJECT YAYAGIR: JOiEVtSEISZLER 

-‘F.JI 'ITLRS: LS31 SAPPLES: PART FIELD GQDUP LEADCQ: 538 GREGORY 

SAM"LE NJMPEQS 

74SlA 74SlB 74SlC 74s24 74529 74S2C 
: A 3 L L, ,y 1 [ r c STf'RFT ti 37465P 374659 374660 374661 374662 374663 

PFTHOD tr 
‘)bT' P/3/84 R/3/54 e/3/94 E/3/84 A/3/84 P/3/84 

r 1,:: 1730 1730 173ll 173.b 1730 1730 

?,4*--19 'I.F'(IIG/KG- 39741 (1.1 (1.1 (1.1 <la1 Cl.1 (1.2 
PJY) 0 

s IL\‘: “. -rCtIIG/KG-f-), 39761 (0.5 <P.6 CO.6 (0.5 (0.6 (C.6 
0 

??T',TLI"~~'JFT UT) 70320 A.2 11.4 11.3 7.4 10.3 14.8 
0 

34;: lti 

t-3 Source: ESE, 1984. 

13 
0 
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control area north of Pump House 654 (Well 74GW3), verifying the 

disposal of pesticides in that area. As noted above, the presence of 
pesticides in the soil has not resulted in similar levels of pesticides 

in the shallow ground water, although no ground water samples were 
obtained in the immediate area of the soil samples. 

Migration Potential 

The differences between the ground water chemistry data and the soil 
chemistry data suggest that migration of the detected soil analytes has 

not occurred. However, the shallow ground water in the pest control 
area has not been sampled. 

No contamination was detected in the grease pit area; this suggests that 

if wastes were buried in this area as reported, migration of these 
wastes has not occurred to any significant degree. 

The zero relief topography at the site indicated that ground water 

gradients are very low, further suggesting that migration potential is 

low. 

Recommendations 

The two shallow monitor ~11s and the deep water supply well should be 

resampled during the second round of sampling. The analytical 

procedures should be identical to those utilized during the initial 
sampling effort. 

No further soil investigation is recommended as part of the verification 

step. 

- @fY WekJ &fLY?c / 
/ LLAx 

/ 
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SITES 75 AND 76--MCAs BASKETBALL COURT AND CURTIS ROAD SITES 

Site Investigation 

o Five shallow ground water monitoring wells: 

Well 75GWl--In suspected drum burial area. 

Well 75GW2--Between burial area and deep supply well No. 

(Well 75GW4). 

Well 75GW3--Between burial area and deep supply well 

No. S-TC-1251 (Well 75GW5). 

Well 76GWl--In suspected drum burial area. 

Well 76GW2--In suspected drum burial area. 

.l 75GW4), S-TC-12 o Three deep water supply wells, Nos. 106 (We1 

(Well 75GW5), and 203 (Well 76GW3). 

106 

51 

Data Evaluation 

A total of eight wells (five monitor wells and three supply wells) were 

sampled in this area. The analytes of concern, volatile organic 

compounds, were not detected in any of the wells (see Tables 2-36 and 

2-37). The ground water samples were not analyzed for chloropicrin as 

P 
planned because the analytical method proposed [purge and trap volatile 

JL, f ,y,': ', 
organic analysis by gas chromatograph/mass spectrometer (EPA 

; $ "')j Method 624)] did not prove to be successful. Al though records indicate 

.+-that drums of waste fluids were buried at these sites, there is no 
[lc"' Jv* chemical data to support the burial. Additionally, a geophysical survey 

was conducted prior to installation of the monitor wells, and no targets 

were identified. If drums do exist in the subsurface, they do not 

represent a human health hazard at this time. 

Recommendations 

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

All analytes investigated during the initial sampling effort should be 

included in the second effort. 

2-122 



Table 2-36. Site 7S--PICAS Basketball Court Site Sampling Data 

E\VIF’ ?""TfiL SCIFNCF I( FNTIvFFRI"G 

‘)rrJ: CT “‘llMI(TR "4?224OC 
-irL: 'v 7kIF: CLJVl 
'17t' t.TFt-'S: LJ7 SAMPLES: PART 

75GWl 
374774 

7/16/R4 

1nclo 

<ll 

<I1 

CO.’ 

<O.-IO 

<I .40 

<l 

(1.4 

(0.50 

(2 

<1 

<P.70 

<I 

<I.20 

<I 

<[I.62 

<l.rI 

(1.3 

<1.2 

<cl.7 

<C.R 

75GU2 

374775 

7116184 

1PEq 

(11 

Cl1 

co.3 

CO.70 

Cl.40 

(1 

Cl.4 

<0.50 

(2 

Cl 

<0.70 

(1 

<I .23 

<l 

<fJ.CO 

(1.0 

(1.3 

<1.2 

<3.7 

<r.9 

12/~5/A4 

756c13 75GY4 75GU5 75GUb 
374776 ‘74777 374778 374779 

7/16184 7/16/Rf1 7/15/84 7116104 

1045 935 11PO 1433 

(11 <ll <ll (11 

<II <ll (11 (11 

(0.3 <c.3 CO.3 CO.3 

(3.70 <0.70 (0.70 CO.70 

Cl.40 <1.40 Cl.53 (1.40 

(1 (1 (1 Cl 

(1.4 Cl.4 Cl.4 Cl.4 

<I-!.50 <o.!il-l co.50 <0.50 

<2 (2 (2 <2 

<l <l (2 Cl 

cn.70 <p.7(r CO.73 <0.70 

(1 (1 Cl Cl 

<? .20 <l.?O :1.20 <1*2D 

Cl (1 (1 (1 

<“.hO <?.I50 (9.60 <o.;o 

<la0 <I .3 <1.0 Cl.0 

Cl.3 <1.3 C1.S <1.3 

Cl.2 (1.2 (1.2 (1.2 

CR.7 cc.7 <?.7 <n.7 

<O.P <F.P <“.P (0.9 

STATUS: D?CLIMTNA?Y 

PROJECT NAME CAMP LEJELJNE 
PROJECT MAN4GZR: 30JENI5ETSZLER 
FIELD G?3UC L~ADF~: BJe GSEGORY 

SAM=LE NJMRE?S 



7’al,l c 2-35. Site 75--MChS Basketball Court Site Sampling Data (Continued, Page 2 oE 2) 

Fjj”,‘<’ ‘,‘*:-’ T”,L CCI!-INCE a. Ff~GINCFRING 12/b5/P4 FTATUS: P?ELl!IINP?Y 

;r?.!. CT “tlb’PEP f’42224 00 PROJECT IJAME CAMP LEJCJNE 
-1;L: !rl,l:P: CLJ’dl PROJECT MANAGER: 3OWEY/GEIS7LEH 
‘,‘d F-T’iy: LJ7 SAVFLES: PART FIELD GROUP LEAI)ER: 939 GREGORY 

SAM’LE NJM3E?S 
751;!Jl 75GV? 75GW3 75 r,lJ4 75695 73GU5 

STnRCT # 374774 374775 374776 374777 374778 314779 
F1ETt’OD # 

7/16lR4 7/16/P.4 7/lh/A4 7/l b/F!4 ?/I5104 7/16/S4 

TIY' 1900 1029 1045 935 1110 1437 

T-19 ‘-3Ift’L’~FOI,Fr!F 
f!‘C/L) 

ZT!iYLf~~i”iP.f (llS/L) 

74699 
D 

34371 
0 

34473 
‘C 

‘4516 

C 
34475 

0 
345"6 

0 
34511 

0 
3QlOC 

344PB 
u 

34@10 
r 

39175 
9 

(0.6 (0.5 

(1 (1 

<I ? 

(I.9 <0.7 

Cl.8 <l.P 

Cl.2 <1.2 

(1.2 Cl.2 

<1.3 (I.4 

<l (1 

(ii.6 <U.S 

<!I.9 (1 

CO.6 

(1 

<l 

(0.9 

<l.A 

<I.2 

(1.2 

(1.4 

(1 

<O.h 

<0.3 

cn.6 (3.6 (0.6 

<l <I <l 

<l <l <l 

CO.9 co.3 (0.9 

<l.A <l.R <1.7 

Cl.2 Cl.2 <1.2 

Cl.2 <I.? (1.2 

(1.4 <1.4 <1.3 

(1 <l <l 

<O.h < I;.6 < .I! . 6 

<l <l <0.9 

Source: ESE, 1984. 



Table 2-37. Site 76--Curtis Road Site Sampling Data 

76r.41 

374703 

7/16/84 

1llP 

Cl1 

(11 

Cb.3 

(0.70 

(1.40 

Cl 

Cl.4 

(P.50 

c2 

(1 

<0.70 

<I 

(1.20 

Cl 

<C.6? 

<l.C 

Cl.3 

Cl.? 

(3.7 

<?.P 

13/15/84 

7 6 c- V 2 

3747= 1 

7/16/84 

1227 

(11 

(11 

co.3 

crJ.70 

<1.4@ 

(1 

Cl.4 

<o.;!? 

C? 

Cl 

<Q.7C 

(1 

Cl.20 

Cl 

c3.r” 

<l.C 

(1.3 

Cl.? 

<!I.7 

c:.a 

STATUS: F’~ELIMINA9y 

PROJECT NAK: CAFIP LEJEilNE 
FROJECl ‘lAYtiGER: BOrfEVIGEIszLER 

FIELD G90UP L’AOES: 839 GREGORY 

SAMPLE NjMf=iE?S 



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

EVVT?“I~“L TP,L ;CItf!CC !7 F*!GINZEPINs 12/05/R4 STATUS: P%ELIMINA'?Y 

In-',1 CT PIlvt '!I P42224Ou PROJECT h'AM5 CI\MP LEJEUVE 
-*FL- c?r(JP: CLJWI PROJECT YAYAGER: 3OJEVIGEISZLER 
2 $-. 3 f, ' L T  : p, r : L J7 SAMPLES: PART F~ELO GR~UF LEADER: a38 GREGORY 

SAMPLE N.IMFFSS 
76C'Jl 766V2 

,2?J4: Tr’-q, STnRFT # 374789 374781 
F"FTHnll tt 

?FTC 7/16/R4 7f16/84 

34609 

(I 
34371 

@ 
74423 

0 
74516 

74475 

b 
34526 

34511 
C 

3QlRO 
0 

?144QfJ 
0 

34blO 

0 
59175 

0 

<G.h 

<I 

<l 

<C.9 

(1.7 

Cl.3 

Cl.2 

Cl.3 

<I 

(0.6 

CO.9 

cn.6 

Cl 

(1 

(0.9 

Cl.7 

(1.2 

<1.2 

(1.3 

<I 

(0.h 

CO.9 

Source: CSE, 1954. 
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3.0 SUMMARY OF RECOMMR,NDATIONS 
A summary of the recommended sampling and analysis efforts described in 

Section 2.0 is presented in Table 3-l. Information in this table is 
presented on a site-by-site basis relative to the number of ground water 

monitoring wells to be installed, the total number of wells to be 
sampled, the number of surface water and sediment samples to be 

collected, and the analytical constituents for each sample type. .411 of 
the recommended sampling and analysis shown in this table are for the 

Verification Step of the Confirmation Study, with the exception of that 
for Site 22, the Industrial Area Tank Farm. As discussed in 

Section 2.0, no additional verification monitoring is recommended for 

this site; rather, more intensive monitoring under the Characterization 
Step of the Confirmation Study is recommended. 

3-l 



LEJEUNE.l/DATA/VTB3-1.1 
01/13/85 

Table 3-l. Summary of Recommendations 

.-. .--.-- 

Surface / 
Site Wells To Be Total Wells Water Sediment Analytical 0 

No. Installed To Be Sampled Samples Samples Constituents* 

1 

2 
w-6 

9 

21 

22 

24 

28 

- 2r 
36 

41 

45 

-s-z -s-z Cd, Cr, Pb, 
Sb, O&G, VOA, 
T. Phenols 

Y sp 

0 

0 

2 -- 

2s 

4 SW 

2s 

-9 
2 
0 

“4 

O&G, VOA, 
T. Phenols 

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 

$' yppy+ 

O&t& V;A, 
, 

T. Phenols 

Cd, Cr, Pb, 
VOA, OCP, O&G, 
T. Phenols, 
Mirex, 
Ordnance 
Compounds 

A‘&s' Pb, O&G, VOA, 
: z-so w- 
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Table 3-l. Summary of Recommendations (Continued, Page 2 of 3) 

Surface 
Site Wells To Be Total Wells Water Sediment Analytical 
No . Installed To Be Sampled Samples Samples Constituents* 

r t 

r 54 z “r 
5 

8 

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

68 

69 

0 

0 

/o 0 

3” 
s- 92 

VOA 

OCP, PCB, PCP, 
VOA, Hg.Resi- 
dual Chlorine 

73 -4Y3 03 Cd, Cr, Pb, 
Sb, O&G, VOA, 
T. Phenols 

31 L/ 0 0 

6 0 0 

2 0 0 

OCP, OCH, PCB \/a+ 
/ 

VOA 

74 --w 

75 0 

76 0 VOA 

-- = 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 zin c 
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. 
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Table 3-l. Summary of Recommendations (Continued, Page 3 of 3) 

Organochlorine Pesticides (OCP) 

Aldrin 
a-BHC 
b-BHC 
d-BHC 
g-BHC 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Toxaphene 

Organochlorine Herbicides (OCH) 

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

DDT-R 

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

Volatile Organic Analysis 
(VW 

Acrolein 
Acrylonitrile 
Benzene 
Bromomethane 
Bromodichloromethane 
Bromoform 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dichlorodifluoromethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethylene 
T-1,2-Dichloroethene 
1,2-Dichloropropane 
Cis-1,3-dichloropropene 
T-1,3-dichloropropene 
Ethylbenzene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Toluene 
Vinyl Chloride 
2-Chloroethylvinylether 

Source: ESE, 1984. 
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ACRONYMS AND ABBREVIATIONS 

As 

BDCM 
BHC,A 
BHC,B 
BHC,D 

CCL3F 
Cd 

Arsenic 

Bromodichloromethane 
alpha-hexachlorocyclohexane 
beta-hexachlorocyclohexane 
delta-hexachlorocyclohexane 

Trichlorofluoromethane (~/-fl:,L.' 
Cadmium / 

Cr III Chromium, trivalent 
Cr VI Chromium, hexavalent 
Cr Chromium, total 
cu Copper 

DBCM. 
DCE 
DCFM 
DDD 
DDE 
DDT 
DDT-R 

Dibromochloromethane 
Dichloroethene . . 

[e; ,.+ _..I' : ) 
Dichlorodifluoromethane .,,- , 

1,1-dichloro-2,2-bis(p-chlorophenyl)ethane 
1,1-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. 

EPA 
ESE 

J-Q 

IAS 

MC 
MCAS I/#) 
MCB Camp Lejeune 
&kg 
w/L 

NCA 
NFD 
w/L 
Ni 
NL 

O&G 
OCH 
OCP 
1lDCE 
1lDCLE 
12DCLP 

Mercury 

Initial Assessment Study 

Methylene chloride 
Marine Corps Air Station, A,,//& L‘.,aJi: 

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

no criteria available 
no fuel detected 
nanograms per liter 
Nickel 
no liquid 

Oil and grease 
Organochlorine herbicides 
Organochlorine pesticides 
l,l-Dichloroethene/dichloroethylene 
l,l-Dichloroethane 
1,2-Dichloropropane 

A-l 
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12DCLEE 
1llTCE 
112TCE 

Pb 
PCB 
PCP 
POL 

Sb 
Se 
SNARLS 
STP 

T. Phenols 
TCE 
TCLEA 
TCLEE 
T12DCE 
TNT 

u&L 

VOA 

WP 

Zn 

ACRONYMS AND ABBREVIATIONS 
(Continued, Page 2 of 2) 

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

Lead 
Polychlorinated biphenyls 
Pentachlorophenol 
Petroleum, oil, and/or lubricant 

Antimony 
Selenium 
Suggested No Adverse Response Levels - 
Sewage Treatment Plant 

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

micrograms per liter 

Volatile organic analysis 

White phosphorus 

Zinc 

A-2 
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J Al'PENDIX B 
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GROUND WATER LEVEL ELEVATIONS 

Well 
Number Date 

Relative 
Elevation* 

lGW1 
lGW2 
lGW3 

. lGW4 
lGW5 
lGW6 
2GWl 
9GWl 
9GW2 
21GWl 
22GWl 
22GW2 
24GWl 
24GW2 
24GW3 
24GW4 
24GW5 
28GWl 
28GW2 
28GW3 
30GWl 
36GWl 
36GW2 
36GW3 
36GW4 
41GWl 
41GW2 
41GW3 
41GW4 
45GWl 
45GW2 
45GW3 
54GWl 
68GWl 
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-l-84 
8-l-84 
8-l-84 
7-16-84 
7-17-84 
7-17-84 
7-17-84 

95.10 8.1 
95.60 9.7 
99.53 14.6 

102.28 16.0 
101.27 14.0 

93.61 " 
89.29 
91.45 
94.28 

102.07 
103.29 
102.47 
102.2,o 7 

Q 
3- 

1 .82 
102.61 
102.56 
108.18 
105.98 
98.00 

102.62 
95.39 

101.21 
103.11 
102.73 3 e 
f 
Is2 .35 
71.94 
79.98 

B-l 

10.5 
9.6 
9.7 
3.6 
5.1 
8.5 

12.4 
4.6 
2.8 
3.5 

10.2 
5.0 
4.8 
4.9 
5.7 
9.12 
6.21 

12.70 
7.09 
3.0 
3.4 
5.6 
9.0 
8.67 

20.37 
19.14 

87.00 
85.90 
84.93 
86.28 
87.27 
90.40 

95.83 
93.04 
94.74 
95.10 
93.25 
83.91 
85.69 
86.35 
85.78 
89.67 
98.69 
99.67 
98.70 

97.82 
97.81 
97.66 

102.48 
96.86 
91.79 
89.92 
88.30 
98.21 
99.71 
97.13 

91.68 
51.57 
60.84 
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APPENDIX B Fd # 
GROUND WATER LEVEL ELEVATIONS (FEET) 

(Continued, Page 2 of 2) 
//*&$-?I c k 

J P1 
I'% 

0.3 -, 

/ 

Well 
Number I Date 

Relative 
Elevation* 

Water Elevation of 
Levelt Water Level** 

69GWl 7-18-84 97.05 8.93 r. 69GW3 69GW2 7-18-84 7-18-84 101.72 101.09 8.30 7.40 
69GW4 7-18-84 105.17 8.94 

t- 
t, 

69GW5 7-18-84 99.34 11.45 
69GW6 7-18-84 93.46 27.75 
69GW7 7-17-84 82.41 17.7/dG 

r 69GW8 73GWl 7-17-84 7-6-84 
10.52 

. 
73GW2 7-6-84 

103.36 102.84 97.03 4.3 3.1 Md6 

73GW3 7-6-84 " 100.60 4.9 95.70 r 73GW4 74GWl 7-6-84 7-4-84 103.12 96.70 3.4 7.0 93.30 96.12 
74GW2 7-4-84 9.1 93.41 102.51 
75GWl 7-16-84 111.60 7.05 104.55 
75GW2 7-16-84 114.25 8.0 106.25 
75GW3 7-16-84 114.54 9.16 105.38 
76GWl 7-16-84 111.25 9.29 101.96 

r 76GW2 7-16-84 102.55 4.74 97.81 
I 

r 

*Elevation of top of well casing relative to lOO-foot reference datum. 
tDepth to water from top of well casing. 

**water level elevation relative to lOO-foot reference datum. 

f 
Source: ESE, 1984. 
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APPENDIX C 

SOIL GAS METHOD 



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-s pumping a small amount of soil gas out of 

the ground through a hollow probe driven a few feet into the 

ground and analysing the gas for the presence of volatile 

contaminants. The presence of contaminants in the soil gas 

usually means that there is contamination from the observed 
compound either in the soil near the probe or in the ground- 
water below the probe. The soil gas.analysis is performed in 

the field so that samples do not have to be packed or shipped. 

Even more importantly, the analytical results are available 
immediatkly 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. 

C-l 



The samples would then be packed and delivered to a laboratory 

and the results would be available in 4 to 20 days. Only 

after receiving the results could plans be made for the next 

phase of the investigation. 

By contrast, using the TRC method 15 to 30 soil gas samples 

can be collected and analysed in one day. Thus, much more can 

be learned about the contaminant distribution in one day than 
from 3 bore holes. Most inudstrial plant sites of less than 

10 acres can be thoroughly covered in 3 days. 

The cost to investigate underground leakage of volatile 

contaminants using conventional drilling and sampling methods 

is likely to be about 5 times greater than by soil gas sampling 

in an area where the depth to water is about 30 feet. The 

method becomes even more cost effective relative to conven- 

tional methods as the depth to water increases. (Soil gas 

sampling has been successful for mapping groundwater contami- 

nants at depths up to 125 feet). 

TRC Method of Operation 

Soil gas samples are collected by driving a hollow probe 
into the ground and evacuating a small amount (10 to 20 liters) 

of air. The sample is collected in a syringe during the 

evacuation step by inserting the needle through the evacuation 

line and drawing the sample from the gas stream. The sample 

size may range from 1 ul to 1 ml depending on the requirements 
of the analysis. The sample is analyzed immediately in the 

TRC mobile analytical van. Probes are typically driven 3 to 

20 feet into the ground. Most soil gas plume mapping operations 

are performed with probes driven to a depth of 5 feet. The 

complete operation of sampling to a depth of 5 feet, soil gas 

analysis, and probe removal takes 15 to 20 minutes. 
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*Typically, 26 probes will be measured in a 10 hour day. Probes 

can be installed in landscaped areas, through concrete or 
asphalt covers or inside buildings with relatively little dis- 

turbance to the immediate area. Probes can be driven by hand 

if vehicular access is not possible. 

Analytical Capability 

The TRC analytical van is equipped with a Varian Vista 6000 

series gas chromatograph. The instrument is set up to make 

analyses on both packed and cappillary columns. It is equipped 

with the following detectors: 

a> electron capture (ECD) for measurement of halogenated 

compounds: industrial solvents, pesticides, etc. 

b) flaime ionization (FID) for all hydrocarbons: methane, 

gasoline components, as well as total hydrocarbon 
measurements. 

c> photo ionization detector (PID) for measurement of 

aromatic compounds: benzene, toluene, etc. 

d) thermal conductivity detector (TCD) for measurement of 
major gas components: Nz, 0 ?, 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 shown in Figure 1. 
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1.13 (MINUTES AFTER INJECTION) 
lchloroethylene 

1.81 l,l,l trichloroethane 

2.22 trichloroethylene 

2.77 bromochloromethane 

3.51 perchloroethvlene 

3.94 1.3 transdichloropropene 

richloroethane 

4.82 chlorodibromomethane 



Measurements made for only a few compounds take less time, 

typically 1 to 2 minutes. The sensitivity and precision are 

typically as good as conventional methods, but the speed of 

analysis is about a factor of 10 better. 

The rapid analysis is extremely beneficial to the TRC soil 

gas operation. It allows the analysis to be performed in about 

the same period of time required to drive, sample and pull the 

probe. Thus, the TRC soil gas sampling operation proceeds very 

efficiently. 

Reproducibility 

The standard deviation for repeat probes in a small area 

(within a 5 foot radius) made within a few days of each other 

is typicalily 21% + 18%. Table 3 shows the repeat sampling data. 
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Table 3 - Repeat sampling within a 5 foot radius of selected 

points to test reproducibility. 

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

Day 1 Day 2 s Day 1 Day 2 S 

1 - 5 Feet 1.9 1.8 + 4% 4.0 4.1 + 2% 

2 - 5 Feet 2.9 3.2 2 7% .a5 .99 i 11% 

3 - 5 Feet 2.9 2.7 f 5% 3.6 3.3 2 6% 

4- 5 Feet 315 200 f 32% 675 360 * 43% 

5 - 5 Feet 220 172 + 17% 240 200 + 13% 

TCE ug/l 

6 - 4 Feet 

7 - 4 Feet 

a - 2 Feet 

a - 5 Feet 

a - 7.5 Feet 

Day 1 Day 2 

.049 .061 

.072 .ll 

90 137 301 2 63% 

520 880 520 + 32% 

800 970 620 + 22% 

Day 3 S 

.052 + 12% 

,047 f 42% 
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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 area1 extent of the contamination; then conventional 

bore holes or observation wells are used to verify both the 

presence and absen'ce 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. 
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All site investigation plans in which TRC1.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 llsourcett and the above ground atmosphere 

acts as a llsinkl'. 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 110 C) and low solubility in water. The gas-liquid 

partitioning coefficient is the best single parameter to assess 

the tendency of the compound to vaporize into the soil gas. By 

definition, this coefficient is the gas/liquid concentration 

ratio of the chemical at equilibrium in a closed system con- 

taining only air and water. The tendency of a chemical to 

partition into the air enhances its ability to be detected in 

the soil gas. The partition coefficients or air/water concen- 

tration ratios for a variety of common solvents are listed in 

Table 1. 
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Table 1. Air/Water Concentration Ratios For Some Common 

Industrial Solvents at 2YC. 

Air : Water 

1,l dichloroethylene (DCE) 
1,2 transdichloroethylene 
methylenechloride 
l,l,l trichloroethane (TCA) 

trichloroethylene (TCE) 

carbontetrachloride 

tetrachloroethylene (PCE) 

chloroform 

F-113 

1 : 1 
1 : 3 

1 : 12 
1 : 1.5 
1 : 2.6 

1 : 1 
1 : 1.7 
1 : 9 

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 3 

or more halogens (bromines or chlorines) on the molecule are 

easily detectable in concentrations of 0.001 ug/l in soil 

gas and thus are particularly adaptable to this technology. 

Detection sensitivity decreases with fewer halogens on the 

molecule. 
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Hydrocarbon liquids are also detectable in the soil gas by 

their vapors. TRC has done some very useful soil gas investi- 

gative work at sites where hydrocarbons are the principal 
contaminants. But there are some limitations in the method 

applied to hydrocarbon mapping. Hydrocarbons are degradable 

in the subsurface and are particularly susceptible to degrada- 
tion in the upper portions of the soil profile where oxygen is 

present. As a result, soil gas measurements will only reliably 
detect hydrocarbon product vapors when the samples are collected 

near the surface of the water table. TRC is equipped to drive 

probes 20 feet in most soils and deeper in soft silty soils. In 
areas where the groundwater contamination is significantly deeper, 
vapors from hydrocarbon decomposition products in the soil gas 

such as carbondioxide or methane may be used for mapping the 

extent of 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. 
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iable 2. Hydrocarbon Variation With Depth 

Sample A - 3 Feet 

Sample A - 5 Feet 

Sample B - 2 Feet 6 ND 2.3 3.5 
Sample B - 3 Feet 3 ND 1 1 

Sample B - 5 Feet .3 64 700 1800 

111 TCA 

.057] 

.035 

PCE 

Sample C - 5 Feet .006 

Sample C - 10 Feet .012 

Sample C - 15 Feet .028 

Benzene 

ND2 

420 

Methane 
Total 
Hydrocarbons 

280 283 
54,000 56,000 

Benzene Toluene 
Total 
Hydrocarbons 

ND ND ND 

ND ND ND 

225 31 600 

1) All samples are expressed in ug/l 

2) ND Not detected, <O.l ug/l 
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