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-- 1.0 INTRODUCTION AND INVESTIGATION OBJECTIVES 

A surface geophysical survey was conducted from August 24 to September 3, and December 14 to 18, 
1992, at Marine Corps Base (MCB) Camp Lejeune, Jacksonville, North Carolina. At Site 69 - Rifle Range 
Chemical Dump, the survey objectives were to delineate suspected disposal trenches and to identify areas 
of buried metal. Figure l-l shows the location of Site 69. 

2.0 METHODS OF INVESTIGATION 

Non-invasive geophysical techniques that were utilized to meet the objectives included electromagnetic 
(EM) terrain conductivity, magnetometry, and ground penetrating radar (GPR). 

2.1 Survev Control 

Due to heavy vegetation and understory at Site 69, geophysical traverses were referenced to an old road 
crossing the site and located by compass bearing and taped distance measurements. These east-west 
oriented traverses were subsequently located and stationed at SO-foot intervals by Hoggard-Eure. A second 
phase geophysical investigation at Site 69 was then conducted to further define areas of suspected burial. 
Figure 2-l shows the survey grid and surface conditions noted at Site 69. 

2.2 Electromagnetic Terrain Conductivity 

Electromagnetic terrain conductivity profiling was performed to map the lateral extent of buried material 
and to identify buried metal objects and other debris. Instrumentation utilized for this survey included a 
Geonics model EM-31, with an effective penetration depth of approximately 15 feet when operated in the 
vertical dipole mode (VDM). 

The conductivity of the soil or buried materials is determined by measuring the response of the ground to 
an induced magnetic field. Factors affecting in-situ conductivity include porosity, moisture content, clay 
content, and the conductivity of subsurface fluids and materials. Former excavations or landfill boundaries 
may be detected through measurement of lateral variations in soil conductivity. This method may also be 
used to infer the presence of buried metal objects, such as drums, tanks, or utilities. 

Both the quadrature-phase (terrain conductivity) and in-phase components of the EM field were measured 
in the vertical dipole mode. The quadrature-phase mode provides a measurement of soil conductivity, 
while the in-phase mode is responsive to the effects of highly conductive, buried metallic objects. Terrain 
conductivity is measured in millimhos/meter (mmhos/m) and the in-phase component is measured in parts 
per thousand (ppt) of the primary magnetic field. 

EM-31 data were acquired at .5-foot intervals along each geophysical traverse. Both conductivity and in- 
phase measurements were recorded using a digital datalogger then downloaded to a portable computer for 
data processing and interpretation. 

2.3 Marrnetometry 

Magnetic profiling was performed to complement the EM interpretation of subsurface objects and debris. 
A digital proton precession magnetometer (Geometries model G-856X) was utilized for this geophysical 
investigation. Perturbations to the ambient magnetic field are indicative of nearby ferrous metal. The 
magnitude of these perturbations are a function of the mass of the metal object. The magnetometer 
measures the magnitude of the magnetic field to a resolution of 1.0 gamma. 
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Magnetic data were acquired at lo-foot stations along selected traverses, and a magnetic base station was 
reoccupied at approximately one hour intervals to facilitate adjustment of the data for natural daily 
variations due to solar activity. 

The magnetic data were downloaded to a portable computer, corrected for diurnal drift, and profiled prior 
to interpretation. The magnetic data were then compared to EM conductivity and m-phase data to 
determine whether specific geophysical anomalies were caused by ferrous or non-ferrous buried objects or 
fill. 

2.4 Ground Penetratinp Radar 

Ground penetrating radar is an electromagnetic survey technique that reveals a graphic cross-sectional view 
of subsurface stratigraphy and buried objects (i.e., drums, pipelines, tanks, boulders, etc.). Data 
acquisition is continuous along lines of coverage and a graphic recorder provides an immediate view of the 
data, yielding both horizontal (lateral) and vertical (depth) control information. Penetration (typically 2 
to 8 feet) and resolution are determined by the frequency of the antenna, but the overall effectiveness of 
GPR can be limited by highly reflective materials such as water-saturated clay, salt, slag, or highly 
conductive inorganic materials. 

GPRprofiling was completed with analog instrumentation that consisted of a GSSI SIR-7 mainframe, Adtek 
graphic recorder, and 500 megahertz antenna. This antenna was selected to provide high-resolution 
recordings of buried objects within the landfill. 

GPR profiling was conducted in an attempt to provide further characterization of subsurface conditions and 
buried materials, e.g., to distinguish buried drums from concrete debris with steel rebar and to more 
precisely delineate the limits of any excavation. 

3.0 RESULTS 

The geophysical survey at Site 69 is presented in the following subsection. 

3.1 Site 69 - MCB Rifle Rawe Chemical Dump 

Site 69 is located west of the New River estuary, within MCB Camp Lejeune. The site is approximately 
10 to-12 acres and is heavily wooded. The site was used as a chemical waste dump and materials were 
repo&dly disposed in pits and trenches. These materials may include chemical surety materials (CSM), 
such as blister or nerve agents. The area of investigation and lines of geophysical coverage are shown in 
Figure 2-l. 

EM conductivity and magnetic intensity measurements were obtained along orthogonal traverses extending 
across the site. EM measurements showed background conductivity levels at 10 mmhoslm. A distinct 
increase in conductivity above 10 mmhos/m, representative of a lateral change in conductivity due to buried 
waste and fill material, was measured across two broad areas as shown on Figure 2-l. Within these two 
areas, EM in-phase and magnetic measurements indicated buried metallic and ferrous metallic objects. 

The greater lateral extent of increased conductivity, to that of detected buried metal, may suggest that 
previous widespread burial of non-metallic debris on site may have occurred. Furthermore, zones of 
highest conductivity were not always coincident with the area of buried metal, suggesting widespread 
disposal on site. An alternative explanation for the lateral extent of increased conductivity, primarily to 
the south and north, may be the presence of a conductive contaminant plume. 



4.0 SUMMARY AND CONCLUSIONS 

Conclusions of the geophysical investigations conducted at Site 69 is presented below. 

4.1 Site 69 - Rifle Ranee Chemical Dumr, 

At Site 69, lateral changes in conductivity were observed across two broad areas located in the south and 
north portions of the site. In the central portion of the site and partially coincident with the increased 
conductivities, buried metallic and ferrous metallic objects were detected. The greater lateral extent of 
increased conductivity relative to that of the buried metal locations, may indicate the previous widespread 
burial of non-metallic materials and/or the limits of a conductive contaminant plume. The areas identified 
with geophysics appear to be coincident with burial trenches identified on 1956, 1958, and 1964 aerial 
photographs by EPIC. 
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SAMPLE COLLECIION AND ANALYSIS 

On January 6-7, 1994, TARGET Envimnmentd Sewices, Inc. (TARGET) conducted a 

site screening survey at Site 69, MCB Camp Lejeune, Jacksonville, North Carolina. A total of 

14 groundwater samples were collected at the site. Due to fluctuations in the groundwater table 

the sampling depths varied from 1 to 22 feet and are recorded in Table 1. The sampling 

locations are shown on the attached copy of the field map. 

To collect the samples a van-mounted hydraulic probe was used to advance 3-foot sections 

of l-3/8” OD threaded steel casing (EW rod) to the sampling depth. The steel casing was 

removed and a 5-foot section of I” diameter slotted PVC pipe connected to one or more 5-foot 
- 

sections of PVC riser pipe was inserted to the full depth of the hole. The pipe was allowed to 

sit for a period of time to allow groundwater to fill the pipe. A 21” long by 7/16” OD stainless 

steel bailer was then used to collect the sample. Samples were placed in 40 ml, teflon septum- 

sealed glass vials and acidified to pH 2 using a 50% hydrochloric acid solution, sealed, labeled 

and shipped on ice to the laboratory. .- 

Samples NE-7A and SE-7A were surface samples taken from swampy areas of the site. 

They were collected with clean sampling gloves by submerging clean vials and preserving as 

described above. 

Prior to the day’s field activities and after collection of each sample, the steel casing and 

the bailer apparatus were decontaminated by washing with Alconox (a biodegradable, laboratory 

/--X 
grade detergent), rinsing with distilled water and drying with filtered ambient air to ensure 

discrete sampling. 
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All of the samples collected during the field phase of the survey were prepared for 

analysis according to EPA Method 3810 (modified) by pouring I5 ml of sample into a 30 ml 

EPA clean vial and sealing with a teflon-faced butyl rubber septum. The vial was heated for 10 

minutes to volatilize hydrocarbons from the water. 

The samples were analyzed- according to EPA Method 8010 on a gas chromatograph 

equipped with an electron capture detector (ECD), and using direct injection. Specific analytes 

standardized for the ECD analysis were: 

trans-1,2-dichloroethene (t 12DCE) 
cis-l,2-dichloroethene (cl2DCE) 
trichloroethene (TCE) 
tetrachloroethene (PCE) 

The chlorinated hydrocarbons in this suite were chosen because of their common usage in 

industrial solvents, and/or their degradational relationship to commonly used compounds. 

The analytical equipment was calibrated using a 3-point instrument-response curve and 

injection of known concentrations of the target analytes. Retention times of the standards were 

used to identify the peaks in the chromatograms of the field samples, and their response factors 

were used to calculate the analyte concentrations. 

The tabulated results of the laboratory analysis of the soil gas samples are reported in 

parts per billion (ppb) in Table 1. 

Oddity AssntancelOoality Conhnl (OA/Oc) Evaluation 

Field QA/QC Samples 

Field control samples were collected at the beginning and end of the first day’s field 

activities, and at the end of the last day’s field activities. These QA/QC samples were obtained hd 

2 
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by rinsing distilled water through the decontaminated stainless steel bailer into sample vials. The 

laboratory results of the analysis of these samples are reported in Table 1. Concentrations of all 

analytes except tl2DCE were below the reporting limit in all field control samples. A review 

of the sample collection and analysis orders indicates that the very low concentrations of tl2DCE 

in Samples 1 1 A and 12A should not have affected survey results. 

Lnbol;ltoty QAIQC Samples 

An analysis was performed on the duplicate of every tenth field sample. Laboratory 

blanks of nitrogen gas were also analyzed after every tenth field sample. The results of these 

analyses are reported in Table 1. All duplicate analyses were within acceptable limits. 

Concentrations of all analytes were below the reporting limit in all laboratory blanks. 
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1 TABLE 

ANALME CONCENTRATIONS VIA GC/ECD (ppb) 

SAMPLE 

REPORTING 

LIMIT 

DEPTH (FT) tl2DCE Cl2DCE TCE PCE 

1.0 1.0 1.0 1.0 

NE-1A 22 
NE-2A 22 
NE-3A 15 

NE-4A 15 
NE-5A 4 

NEy6A 7 
NE-7A 0’ 
SE-1A 20 
SE-2A 3 
SE-3A 3 

SE-4A 4 
SE-SA 3 

SE-GA 1 
SE-7A 0* 

FIELD CONTROL SAMPLES 

1OA N/A 

11A N/A 
12A N/A 

3.4 
1.2 

cl .o 

cl.0 

3.2 

1.7 

4 .o 

4 .o 

7.8 
4 .o 

1.3 
cl.0 

<l .o 

cl .o 

cl.0 

1.4 
1.2 

FIELD DUPLICATE SAMPLES 

NE-7A 0* cl.0 
NE-76 0* 4 .o 

LABORATORY BLANKS 

NE-7AB N/A cl .o 

12 1.6 
2.7 2.0 

6.5 1.8 
4.2 cl .o 
19 2.1 

1.5 cl.0 
cl.0 Cl.0 

2.5 cl.0 
30 cl.0 

2.0 cl.0 

cl.0 cl.0 

cl.0 cl.0 
cl.0 cl .o 

Cl.0 cl.0 

cl.0 
<1 .o 
<I .o 

cl.0 
cl.0 

cl .o 

Cl.0 
cl.0 
cl.0 

cl.0 
<l .o 

cl.0 

’ SAMPLE COLLECTED FROM SURFACE WATER (SWAMP) 
-. -- 

4.0 
1.0 

-4 .o 

cl .o 
cl .o 

cl.0 
4.0 

cl .o 

cl.0 
4.0 

Cl.0 

4 .o 

4 .o 
cl.0 

cl.0 

cl.0 
4 .o 

cl.0 

x1.0 

cl.0 

~120CE = cis-1.24ichlomerhene 

PCE = fefrachlonrcfhelle 

?lZDCE = frans-f.2dichlomelhene 

TCE = frichlomethene 
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Introduction 

On March 21-22,1995, TARGET Environmental Services, Inc. (TARGET) conducted a 

soil and gromidwater survey at Camp LeEune, Site 69 in Jacksonville, North Carolina A total 

of 9 soil and 10 groundwater samples were collected at the site from 0 to 10 feet below grade. 

All of the soil and groundwater samples were collected under Health & Safety Level B 

conditions. Sample specific details are recorded in the copies of the field notes and sample chain 

of custody forms included in this report. 

Sample Collection 

Soil 

To collect the soil samples, a truck-mounted hydraulic probe was used to advance a 24” 

long, 1.125” W1.378” OD steel sampling tube (equipped with an acetate liner and a piston stop 

tip) attached to connected 3-foot sections of 1” OD threaded steel casing down to the sampling 

depth. The piston stop was then released and the pipe driven an additional 2 feet, allowing soil 

to enter the sampling tube. The sampling tube was retrieved, and the liner containing the soil core 

was removed from the casing. The sample was immediately relinquished within the liner to the 

on-site BakerEhvimnmental representative. The sampling tube was decontaminated by scrubbing 

with a solution of Liquinox/distilled water, rinsing with distilled water and drying with clean 

paper towels prior to reuse. A new liner was used for each sample. 

Groundwater. 

To collect the grouudwater samples, the hydraulic probe was used to advance a permanent 

drive point connected to the bottom of the casing to the sampling depth within the corresponding 

soil boring. The steel casing was removed and connected 5-foot sections of 3/4” OD PVC slotted 

1 
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screen and riser were inserted to the full depth of the hole. A water level sensor was used to 

detect the surface of the groundwater table and to ensure that a sufficient amount of water had 

entered the pipe to complete a sample. The water level sensor was removed and a 21” long by 

7/16” OD stainless steel bailer was used to collect the sample. Samples were placed in 40 ml 

glass vials which were sealed, labeled and immediately relinquished to the TARGETS on-site 

mobile laboratory for analysis. 

Prior to the day’s field activities and after collection of each groundwater sample, the steel 

casing and the bailer were decontaminated by washing with a solution of LiquinoxMistilled water, 

rinsing with distilled water and allowing to air dry to ensure discrete sampling. All PVC screen 

and riser were removed from the borings at the end of the sampling activities, and the borings 

were backfilled with bentonite. 

Samde Analysis 

All of the groundwater samples collected during the field phase of the survey were 

prepared for analysis according to EPA Method 3810 (modified) by pouring 15 ml of the 

groundwater sample into a 30 ml EPA clean vial and sealing with a teflon-faced butyl rubber 

septum. The vial was heated for 10 minutes at 90°C to volatilize hydrocarbons from the water. 

The prepared groundwater headspace samples collected were then subjected to dual 

analyses. One analysis was conducted according to EPA Method 8010 (modified) on a gas 

chromatograph equipped with an electron capture detector (ECD), and using direct injection. 

Specific analytes standardized for this analysis were: 

1 ,l -dichloroethene (11DCE) 
methylene chloride (CH,C13 
trans-1,2-dichloroethene (tl2DCE). 

2 
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1 ,l -dichloroethane (11DCA) 
cis-1,2-dichloroethene (cl2DCE) 
l,l,l-trichloroethane (IllTCA) 
carbon tetrachloride (Ccl,) 
trichloroethene (TCE) 
1 jl,2-trichloroethane (112TCA) 
tetrachloroethene (PCE) 

The chlorinated hydrocarbons in this suite were chosen because of their common usage in 

industrial solvents, and/or their degradational relationship to commonly used compounds. 

The second analysis was conducted according to EPA Method 8020 (modified) on a gas 

chromatograph equipped with a flame ionization detector (FID), and using direct injection. The 

analytes selected for standardization in this analysis were: 

benzene 
toluene 
ethylbenzene 
meta- and para- xylene 
ortho- xylene 

These compounds were chosen because of their utility in evaluating the presence of fuel products, 

or petroleum based solvents. 

The analytical equipment was calibrated using a 3-point instrument-response curve and 

injection of known concentrations of the target analytes. Retention times of the standards were 

used to identify the peaks in the chromatograms of the field samples, and their response factors 

were used to calculate the analyte concentrations. 

Total FID Volatiles values were generated by summing the areas of all integrated 

chromatogram peaks and calculated using the instrument response factor for toluene. Injection 

peaks, which also contain the light hydrocarbon methane, were excluded to avoid the skewing 

of Total FID Volatiles values due to injection disturbances and biogenic methane. For samples 

with low hydrocarbon concentrations, the calculated Total FID Volatiles concentration is 

3 .. 
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occasionally lower than the sum of the individual analytes. This is because the response factor 

used for the Total FID Volatiles calculation is a constant, whereas the individual analyte response 

factors are compound specific. It is important to understand that the Total FID Volatiles levels 

reported are relative, not absolute, values. 

The tabulated results of the laboratory analyses of the soil gas samples are reported in 

micrograms per liter-vapor &/l-v) in Tables 1 and 2. Although “micrograms per liter” is 

equivalent to “parts per billion (volume/volume)” in water analyses, they are not equivalent in 

gas analyses, due to the difference in the mass of equal volumes of water and gas matrices. The 

xylenes concentrations reported in Table 1 are the sum of the m- and p-xylene and the o-xylene 

concentrations for each sample. With TARGETS analytical run conditions, llDCE/TCTFA and 

CClJ12DCA occur as co-eluting pairs and are reported in Table 2 in concentrations of 1lDCE 

and Ccl,, respectively. 

Oualitv AsswancelOuaMv Control (OA/oc) Evaluation 

Equipment kinseate Blanks 

Equipment rinseate blanks were collected at the beginning and end of each day’s field 

activities. These QA/QC blanks were obtained by rinsing distilled water through the 

decontaminated bailer (groundwater control blank) and soil sampling tube (soil control blank) into 

40 ml vials and sealing them as previously described. Baker Environmental did not select the 

soil sampler rinseate blanks for analysis in the on-site mobile laboratory. The laboratory results 

of the analysis of the bailer rinseate blanks are reported in Tables 1 and 2. Concentrations of all 

analytes were below the reporting limit in all field control samples. 
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Laboratory QA/QC Samples 

A duplicate analysis was performed on every tenth field sample. Laboratory blanks of 

nitrogen gas were also analyzed after every tenth field sample. The results of these analyses are 

reported in Tables 1 and 2. All duplicate analyses were within acceptable limits. Concentrations 

of all analytes were below the reporting limit in all laboratory blanks. 

5 
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TABLE 

.- 1 ANALYTE CONCENTRATIONS IN HEADSPACE 
OF WATER VIA GC/FID (pgil) 

II 
SAMPLE 

ETHYL- TOTAL FID 

BENZENE TOLUENE BENZENE XYLENES VOLATILES 

REPORTING LIMT 10 10 10 10 

ND 28 

ND 200 
ND ND 

ND ND 

ND ND 

ND ND 

ND ND 
ND ND 

ND ND 
ND ND 

ND 
ND 

ND 
ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

10 

935 

881 
ND 

ND 

ND 

ND 
ND 
ND 
ND 
77 

ND 

ND 

ND 
ND 

ND 
ND 

ND 

ND 

HP01 W 

HPOZW 
HP03W 

HPO4W 

HP05W 

ND ND 

ND ND 
ND ND 

ND ND 

ND ND 

1 - 

3 ‘. HPO6W 

HP07W 
HP08W 

HPOSW 

QC 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

-. ; 
. . I 

1 EQUIPMENT RINSEATE SAMPLES 

-P-J ; ; 
101w ND ND 

102w ND ND 

103w ND ND 
104w ND ND 

LABORATORY DUPLICATE ANALYSIS 

. HPOGW ND ND 

HPOGWDUP ND ND 

LABORATORY BLANKS 

BLANK (3-21) ND ND 

BLANK (3-22) ND ND 

.: 
3 .; I 

l CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHOhfATOGRAM P&MS 

AND THE lNSTRUMENT RESPONSE FACTOR FOR TOLUENE 

-ND- INDICATES NOT DETECTED AT OR ABOM 7YfE REPORTING UMlT 

. 
l-l 

. 
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2 TABLE 
ui 

ANALYTE CONCENTRATIONS IN HEADSPACE 
OF WATER VIA GCYECD @g/l) 

.I SAMPLE 11DCE CH2CI2 ti2DCE 1lDCA ci2DCE 111TCA ccl4 TCE 112TCA PCE 

REPORTING LIMIT 10 10 10 1.0 1.0 1.0 

.I HP01 W 

HPOZW 
HPOBW 

HPO4W 
HP05W 

ND ND 

ND ND 
ND ND 
ND ND 
ND ND 

HPOGW 
HP07W 

HP08W 
HPOSW 

QC 

,- 

*I ‘i 

ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

10 

ND 

1,110 
ND 
15 

ND 

ND 
ND 

ND 
ND 

117 

IO 

ND 
ND 
ND 

ND 
ND 

ND 
ND 

ND 

ND 
ND 

102 ND 

850 ND 
11 ND 
12 ND 

ND ND 

ND 

ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 

.I60 

ND 
ND 

ND 
ND 

ND 

ND 
ND 

ND 
ND 

ND 

1.0 

3.2 

389 

ND 
2.3 
ND 

ND 
ND 

ND 

ND 
9.7 

1.0 

ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 

ND 
ND 

ND 
59 

3.3 
ND 
ND 

ND 
ND 

ND 
ND 
1.6 

J EQUIPMENT RINSEATE SAMPLES 

IOIW 

->I 
ND ND ND 

02w ND ND ND 
103w ND ND ND 
104w ND ND ND 

LABORATORY DUPLICATE ANALYSIS 

‘I, 
3 
.:. 

HPOGW 

HPOGWDUP 

ND ND 

.- ND ND 

LABORATORY BLANKS 

BLANK (3-21) ND ND ND 
BLANK (3-22) ND ND ND 

ND 

ND 

ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 

9 :i 1locE - l.l-iiichm~ cH2c/2 - nmthylenechlofida 

:; IlOCA = i,i&bthana d2DCE = cls-1.2-cikh~ 

IliTCA = l.i,+tdeh~thane ccl-4 - G9aonbbach~ 

PI 112TCA = 1,1,2-ttfch~~ne PCE = tdmchknwUmne 

ND 

ND 
ND 

ND 

ND 

ND 

ND 
ND 

ND 
ND 
ND 

ND 

ND 

ND 

ND 
ND 

ND 
ND 
ND 

ND 

ND 

ND 

ND 
ND 

tl2DCE = bansl,24khknuetbene 

TCE = irkhh3mattmfm 

ND 
ND 
ND 

ND 

ND 

ND 

ND 
ND 

ND 
ND 
ND 
ND 

ND 

ND 

ND 
ND 

ND 
ND 

iti -4 

ND 

ND 

ND 
ND 

1bCHTCTPA and CCWl2DCA arm co-duthg pairs andam reportedIn txunmbatlons of 1lDCE and CCl4, respectfvely. 

NOT DETECTED AT OR ABOVE THE REPORTlNG LIMIT 

2-l 
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JOB CODE’ 
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AOOlllONAL HOES: 



AREA. ;URfACi' SWuRfACE PROBE INFO, 
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- I 

1 
! 
: 

I . 

. 

. 

. 

. 

. 

m 

. 

. 
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AREA FURFACE Su*SuRfAcE I PRbBE INFO, 
JO8 CODE' 

CENERi SPECIAL 
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1 
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1 

I 
i 1 1 

. 
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. 
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SPECIAL 

I 
MATERIAL 

SWURFACE 

COUP0 

P ROB& INFO, 
I 

J08..CODE 

II 1 
‘I I I DATE: 3-Z-95 

I AOOlTlONAL 08SERVAnONS 



Sample 
s&j 

Sample Number Depth Time TYPO Contarner Type FIELD NOTES gs2 

Id i/3- 01 
I 

(.JH& 4( ’ 
1111111111111111 I I I 

- * 
I .-. 

r 
1;s 07 Ij7’ I I I I!!!! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !, 1 ‘4. 1 

7' I I HH!! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! i:'.. 

(410) 992-6622 P.O. #: 

NUMBER OF CONTAINERSI 

OF CUSTODY SEALS Y/N/NA] 



(410) 992-6622 

LABORATORY NOTES: 

SEALS INTACT? Y/NINA 

SAMPLE DISPOSAL 1NSTRUCTlONS RECEIVED GOOD CONDJCOLD 
El TECt DlSPOSAL SZ00 each NOTES: 

Ii 
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f 

a_l ,. 

’ 

APPENDIX C 
TEST BORING LOGS 



. 

APPENDIX C.l 
SITE 69 ON-SITE 



!W TEST BORING RECORD 
PROJECT: R-r/FS rqtl 

3t4 (3 
PkffluF, tir. 

5.0. NO.: 6 4-7 - LI ? 
COORDINATES: E:T: 

BORl:G Nb.: 69 - $ D o I 
NORTH: 

ELEVATION: SURFACE: TOP OF PVC CASING: - 

. 

1 

. 

,---- 

. 

,- 

. 

WEATHER 

WATER 
DEPTH 

W-l Tlh 
PROGRESS 

FT) DATE 

XZE (DIAM.) 1 O-l I - - 

.ENGTH I 

1AMMERWT. 1 

:ALL 

iTICK UP 

DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-1586) (Blows10.5’) 

SAMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

RQD = Rock Quality Designation i%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 
ND 

PID 

N = No Sample HA = A 

Lab. 

Class. 

or 

Pen. 

Rate 

;amp 

Rec. 

Ft. 

& 

% 

Depth 

(Ft.1 
rYP& 
and 

No. 

HA 

00 

SPT 

or 

RQD 

Visual Description Eleva: 

1 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

o- Match to Sheet 2- 

DRILLING CO.: BAKER REP.: Ear-. J(~,~;)\<AL~I= id. ti. ?&Key 

DRILLER: M/A BORING NO.: 69 - 3 B o 1 SHEET L OF-4 



:m pR*,:::::s :f?y;: 2::::: 
S.O. NO.: 624-7 
COORDINATES: EASY: 

- Z\Z BORING NO.: 69 
NORTH: 

ELEVATION: SURFACE: TOP OF PVC CASING: - 

. 

E 

. 

RIG: \-pw3 AUGE 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE (F-0 WEATHER (F-0 TIR 

HAMMER WT. 

FALL 

5TlCK UP 

ZEMARKS: 

SAMPLE TYPE 

5 = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

N = NoSample ~4 = , 

Depth 

(Ft.1 

1 

2- 

3- 

4- 

S- 

6- 

7- 

B- 

9- 

3- 

iampl 

Type 
and 

No. 

Sam1 

Rec. 

Ft. 

& 

% 

SPT 

or 

RQC 

Lab. 

Class. 

or 

Pen. 

Rate 

PID 

:fw 

DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-l 586) (8lows10.5’) 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

382 - !.O’ 

. 

Match to Sheet 2- 

Eleva’ 

DRILLING CO.: BAKER REP.: /r.x. ,(L-+JJ<Au&~ /L1. &,,<,~y - eJ,h 
DRILLER: t-l/A BORING NO.: 

I 
69 - 5 R o 2 SHEET r OF- 



ELEVATION: SURFACE: 
NORTH: 
TOP OF PVC CASING: - 

WATER 
DEPTH 

W-l 
SPLIT 

SPOON 
CORE PROGRESS 

CASING AUGERS BARREL DATE (FT) WEATHER 

+I 44 O-l 
I 

iIZE (DIAM.) 

.ENGTH 

‘YPE 

IAMMER WT. 

:ALL 

;TICK UP 

[EMARKS: 

SAMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-1586) (8lowslO.5’) 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

N = No Sample 

Lab. 

Class. 

or 

Pen. 

Rate 

ampl 

‘we 
and 

No. 

HA. 

qc> 

,amp 

Rec. 

Ft. 

& 

% 

Depth 

(Ft.) 

jPT 

3r 

XQC 

Visual Description 

- LO 

1 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

o- Match to Sheet 2- 

DRILLING CO.: 
DRILLER: 



5.0. NO.:’ &4vo - 2 I 2 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

NORTH: 
TOP OF PVC CASING: 

=e 
- 

WATER 
DEPTH 

W-l 
PROGRESS 

(FT) 
SPLIT CORE 

SPOON CASING AUGERS BARREL 

SIZE (DIAM.) 

DATE WEATHER 

LENGTH I 

HAMMERWT. 1 I I I 

-ALL 

STICK UP 

SAMPLE TYPE 

S = Split Spoon A = Auger 

1 = ShelbyTube W = Wash 

R = Air Rotary C = Core 
D = Denison P = Piston 

DEFINITIONS 

SF7 = Standard Penetration Test (ASTM D-1586) (8lovvslO.5’) 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 
N = NoSample 

Lab. 

Class. 

or 

Pen. 

Rate 

iampl 

Type 
and 

No. 

Sami 

Ret 

Ft. 

& 

0% 

Depth 

(Ft.1 

SPT 

& 

Visual Description Eleva 

l--f++ 

2- 

3- 

4- 

5- 

6- 

?- 

B- 

9- 

D- 
Match to Sheet 2- 

DRILLING CO.: _ /A 
-f 

BAKER REP.: E,J: I<~cz/o~(Aof= /&d,& ?EWEL/ 

DRILLER. BORING NO.: fo 9 - SQ cXk SHEET _I OF 



,.,,~*EsJs BJc$y;m, yyy 
5.0. NO.:’ b2’470 - 21 L BORINGNO.: 69- 5.a OS 

COORDINATES: EAST: NORTH: 

ELEVATION: SURFACE: TOP OF PVC CASING: - 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE (FT) WEATHER VT) Tlb 

IZE (DIAM.) I)7 194 0-I’ - - - 

ENGTH 

YPE 

1AMMERWT. 

ALL 

ITICK UP 

SIMPLE TYPE 
S = Split Spoon A = Auger 
T = shelb;Tube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

Depth 
(Ft.) 

1 

2- 

3- 

4- 

5- 

6- 

7- 

B- 

9- 

o- 

N = NoSample I-II 

amplc 
W 
and 
No. 

etA 

0-O 
. 

;amp 
Rec. 
Ft. 
& 

% 

5PT 
or 
RQD 

. .- 
r Lab. 

Class. 
or 

Pen. 
Rate 

PID 
wml 

380 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-l 586) (8lowslO.S) 
RQD = Rock Quality Designation (%) 
Lab Class . = USCS (ASTM D-2487) or AASHTO (ASTM D-3262) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Match to Sheet 2’ 

DRILLING CO.: .~, 
DRILLER: 

--A 

BAKER REP.: ~=.a-. tic.~, tile “iz /“,~i~;~~~ \ 

BORING NO.: 6 9- 5 fi 0.5 - - 



;w TEST BORING RECORD 

3 

PROJECT: RX 1=S 
e 

Mf’ ~~sizi~nJ6, tiG 
5.0. NO.: 62470 - 2, I 2- BORING NO.: boj - scs o b 

COORDINATES: EAST: NORTH: 

ELEVATION: SURFACE: TOP OF PVC CASING: --- 

RIG: I--!AdD AL’G~ 

PROGRESS 
FT1 WEATHER 

WATER 
DEPTH 

VT) 
SPLIT 

SPOON CASING DATE TIR 

SIZE (DIAM.) 1 

LENGTH I 

FALL I 

STICK UP I 

SAMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 
,.*. f-lf+rJx N = NoSample nn= UC 

l- 

DEFINITIONS 

SPT = Standard PenetrationTest (ASTM D-1586) (Blows10.5’) 

RQD = Rock Quality Designation i%) 

Lab Class. = USCS (ASTM D-Z4B7) or AASHTO (ASTM D-3282) 

Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Eleva- 

Lab. 

Class. 

or 

Pen. 

Rate 

PID 

PPn 

3, 

04 

3.4 
PS 

5amF 

Rec. 
Ft. 

& 

% 

Visual Description 
#amp 

Me 
and 

No. 

SPT 

or 

RQC 

Depth 

(Ft.) 

Match to Sheet 2- 

DRILLING CO . . . BAKERREP.: E.J;G(Le,~YA”F/ ldd-t.?a.-~cY 
DRILLER: 

+/A 

hi/A BORING NO.: 6 9-Sa 0 6 SHEET _1, OF 



h 

1 

.  

.  

-- 

.  

. 

TEST BORING RECORD 
PROJECT: ;;dFz 0$*4 CAyP ~-L&Z oti~~; yk 

5.0. NO.: 7 --L BORltiG NO.: - 0 

I 

COORDINATES: EAST: NORTH: 

ELEVATION: SURFACE: TOP OF PVC CASING: - 

iTICK UP II I I I I I 

Z_IiMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

Depth 

(Ft.1 

1 

2- 

3- 

4- 

S- 

6- 

7- 

8- 

9- 

o- 

N = NoSample 

amol 

TYPL 
and 

No. 

r?A 

00 

jamp 

Rec. 

Ft. 

& 

% 

jPT 

3r 

WC 

Lab. 

Class. 

or 

Pen. 

Rate 

PID 

:&pm1 

WEATHER 

WATER 
DEPTH 

(F-0 

DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-l 586) (Blows/O.5’) 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

Match to Sheet 2- 



im. pR*,~mE~y-5 ByyfMP pyy 
5.0. NO.:’ 62 4’7 - LI 2 

COORDINATES: EA& 
BORING NO.: c,q - St3 08 
NORTH: 

ELEVATION: SURFACE: TOP OF PVC 

WATER 
DEPTH 

FT) 
PROGRESS 

(F-0 I WEATHER DATE 

SAMPLE TYPE 

S = Split Spoon A =Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

DEFINVIONS 

SPT = Standard Penetration Test (ASTM D-l 586) (BlowslO.5’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-22 16) Dry Weig ht Basis 

PID 
wml 

N = NoSample 

Lab. 
Class. 

or 
Pen. 
Rate 

amp11 
me 
and 
No. 

H4 

0-P 

iamp 
Rec. 
Ft. 
8 

% 

Depth 
(Ft.) 

;PT 
jr Visual Description Eleva 

- 
1 

2- 

3- 

4- 

5- 

6- 

7- 

B- 

3- 

I- 
Match to Sheet 2- 

DRILLING CO.: ti /4 BAKER REP.: E.-X ~ctad~~~c, r-- /bib I% ?aXe’ 
DRILLER: h, /A BORING NO.: 69 - 5 13 0 d SHEET L OF 



im pRo,~sy; 
5.0. NO.:’ 

5 
dd4-7 0 -a\ ‘2. 

COORDINATES: EAST: NORTH: 

ELEVATION: SURFACE: TOP OF PVC CASING: - 

WEATHER 

WATER 
DEPTH 

VT) 
CORE 

CASING AUGERS BARREL DATE 
PROGRESS 

w-1 Tl! 

’ 7 94 0-C 

iTICK UP I I I I I 

{EMARKS: 

24MPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotauy C = Core 

D = Denison P = Piston 

DEFINITIONS 

SPl = Standard PenetrationTest (ASTM D-1586) (BlowslO.5’) 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

N = NoSample /../A= 

PID 

pm: 

amp1 

me 
and 

No. 

-. 

Samp 

Rec. 

Ft. 

& 

% 

Lab. 

Class. 

or 

Pen. 

Rate 

Depth 

(Ft.1 

SPT 

or 

RQD 

Visual Description 

1 

2- 

3- 

4- 

5- 

6- 

7- 

B- 

9- 

o- 
. 

Match to Sheet 2, 
r  

DRILLING CO.: _ 

DRILLER: 

BAKER REP.: kZ.dI ~~--Wk+.d~ ;h~~~oF +I, 

BORINGNO.: d’3-St3 Ot2 y/A - - 



. 

pRo,~sE~;5 Byy~M, y(y 
5.0. NO.:’ 62% 
COORDINATES: E&T: 

- LIZ BORINGNO.: 69- Se IO 
NORTH: 

ELEVATION: SURFACE: TOP OF PVC CASING: - 

L 

SIZE (DIAM.) 1 

FALL 

STICK UP 

SAMPLE TYPE 

5 = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston ,~“...~ 

Depth 

(Ft.) 

1 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

O- 

N = No Sample 

T amp1 

Type 
and 

No. 

Samr 

Rec. 

Ft. 

& 

% 

SPT 

or 

RQD 

Lab. 

Class. 

or 

Pen. 

Rate 

PID 

(m-r 

: 

I 

WATER 
DEPTH 

(FT) Tlh 

DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-l 586) (BlowslO.5’) 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

Match to Sheet 2’ 

Eleva’ 

DRILLING CO.: fJ/iq 
DRILLER: N/A 



ELEVATION: SURFACE: 
NORTH: 
TOP OF PVC CASING: - 

DATE WEATHER 

WATER 
DEPTH 

(F-0 
SPLIT 

SPOON 1 CASING ( AUGERS j B%RREL 
PROGRESS 

VT) 

SIZE (DIAM.) 1 0-I I 

-lAMMER WT. 11 

STICK UP 

DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-l 586) (Blows/OS’) 

RQD = Rock Quality Designation (%I 
Lab Class. = USC5 (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

a4MPLE TYPE 

5 = Split Spoon A = Auger 

T = ShelbiTube 

R = Air Rotary 

D = Denison 

W = Wa<h 

C = Core 

P = Piston 
94 

N = NoSample l-i 

Lab. 

Class. 

or 

Pen. 

Rate 

amp1 

me 
and 

No. 

Samp 

Rec. 

Ft. 

& 

% 

Depth 

(Ft.1 

SPT 

or 

RQD 

Visual Description Eleva 

HA 
06 

OS 0 - 
1 _ 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

o- Match to Sheet 2 

DRILLING CO.: . 

DRILLER: 

BAKER REP.: E. J: K ~erti i<AoF / IA) t&t 1 PEwE\/ 
BORING NO.: 6?-533 \ I / SHEET h. OF- 



ELEVATION: SURFACE: 
NORTH: 1 

TOP OF PVC CASING: - -4 

IEMARKS: . 7 d-4lG~Ac.. rq 

SAMPLE TYPE 
s = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston . . ..x 

N = No Sample 

Depth 
(Ft.1 

1 

2- 

3- 

4- 

5- 

6- 

7- 

B- 

9- 

3- 

iampl 

We 
and 
No. 

HA 

a0 

Samp 
Rec. 
Ft. 
84 

% 

SPT 
Or 

RQ[ 

Lab. 
Class. 

or 
Pen. 
Rate 

- 

PID 
&pm 

3.0 

DATE 
PROGRESS 

FT) WEATHER 

WATER 
DEPTH 

WI Till 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lows/0.5’1 
RQD = Rock Quality Designation i%) 

. . 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

Match to Sheet 2- 

ileva’ 

DRILLING CO * . . - BAKER REP.: EnJ. ~<~X,AJKAL~F /d,t+ j’aIe+’ 
DRILLER: nrlA BORING NO.: S=I - SU IL SHEET L. OF- 



COORDINATES: EAST: 
ELEVATION: SURFACE: TOP OF PVC CASING: -. 

. 

A--. 
5 

. 

C 

WATER 
DEPTH 

VT) 
SPLIT 

SPOON 1 CASING 1 AUGERS 1 B%%L 
PROGRESS 

Ff) DATE WEATHER Tld 

IZE (DIAM.) 1 I I I 

IAMMER WT. 11 I I I 

TICK UP I 

DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-1586) (Biows/O.5’) 

RQD = Rock Quality Designation i%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

z4MPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 
ti#wB 

N = NoSample +(4= AA 

PID 

wm 

r Lab. 

Class. 

or 
Pen. 

Rate 

amp 
‘we 
and 

No. 

Hn 

OP 

iamp 

Rec. 

Ft. 

84 

% 

I 

iPT 

9r 

WC 

Visual Description Depth 

(Ft.) 

- 

- 

-9-Y 

. 

Match to Sheet : 

DRILLING CO.: _ BAKER REP.: cJ-> &z I ti AUF/M. tit &UC’/ h]l#j 

DRILLER: BORING NO.: 69 - St3 j : y/d SHEET 1 OF-’ - 



ELEVATION: SURFACE: 

NORTH: 
TOP OF PVC CASING: 

WEATHER 

WATER 
DEPTH 

(F-0 
PROGRESS 

FT) 
SPLIT 

SPOON CASING 
CORE 

AUGERS BARREL DATE 

SIZE (DIAM.) 1 

-1AMMERVVT. 1 

;TlCK UP I I 

{EMARKS: 6 ahw4Q.i 

SAMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 

RQD = Rock Quality Designation i%) - - 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3262) 

lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis D = Denison P 

N = No Sample 

= Piston HA~,P 

Ha= I)c C 9,- 

amp1 

We 
and 

No. 

iamp 

Rec. 
Ft. 

& 

% 

iPT 

9r 

WC 

Cab. 

Class. 

or 
Pen. 

Rate 

PID 

wm ileva 

. 

bud 

Depth 

(Ft.) 
Visual Description 

1 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

O- Match to Sheet 2 

DRILLING CO.: /\,A BAKERREP.: c5,= I~(LEIJ%&IF d,b’!, ~%I.xI+ 
DRILLER: Ah BORING NO.: 69-S. r4 

/ SHEET 1 OF - 

- 



TEST BORING RECORD 
PROJECT: IQ&s 00-4 &WW I&T-Wtve . dG 
5.0. NO.: (oz&!o - ZI 2 BORING NO.: &-Sf3 I 5 
COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: - 

DATE 
PROGRESS 

W) 

WATER 
DEPTH 

(F-0 ssP’or!i~ CASING WEATHER 

NIZE (DIAM.) 1 

.ENGTH I 

YPE 

{AMMERWT. 1 

;TICK UP I 

LEMARKS: 

DEFlNlTlONS 

SPT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 
SAMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 8, A-a 
N = NoSample 

RQD = Rock Quality Designation i%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 
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5.0. NO.:’ b 45’ - .ZI 2 
COORDINATES: EASE 
ELEVATION: SURFACE: 

BORING NO.: 69 - 513 I6 
NORTH: 4 

TOP OF PVC CASING: - 

PROGRESS 
VT) WEATHER 

WATER 
DEPTH 

VT) ssPL% 1 CASING DATE 

SIZE (DIAM.) I I I 

,ENGTH 

-1AMMERWT. 

-ALL 

DEFlNtTlONS 
SPT = Standard Penetration Test (ASTM D-l 586) (8lowslO.5’) 

RQD = Rock Quality Designation (%) 

Lab Class, = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

N = No Sample HA = 1 
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TEST BORING RECORD 
PROJECT: a/FS O&+ CAMf=’ L=x-EUAJE: ab 

5.0. NO.: h.2740 - 2\2 BORING NO.: lo9 - S6 17 
COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: - 
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iTICK UP I I I 1 I 
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DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-l 586) (BlowslO.5’) 

RQD = Rock Quality Designation (%) 

Lab Class . = USC5 (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLE TYPE 

5 = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

II = Air Rotary C = Core 

D = Denison 
N = NoSample 

P . 
= P’ston+JB 
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5.0. NO.:’ tri.t+-/ o - z\ z 
COORDINATES: EAST: 
ELEVATION: SURFACE; 

NORTH: 
TOP OF PVC CASING: - 

WATER 
DEPTH 

VT) 
PROGRESS 

VT) WEATHER DATE Tlh 

SAMPLE TYPE 

S = Split Spoon A =Auger 
T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

PID 

wm 

N = No Sample 

Lab. 

Class. 

or 

Pen, 

Rate 

Eleva’ 

. 
Samp 

Rec. 

Ft. 

& 

% 

amp1 

bw 
and 

No. 

Depth 

(Ft.) 

SPT 

or 

W 

Visual Description 

. 
- 

3.0 

1 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

D- Match to Sheet 2- . 

DRILLING CO.: N/A 
DRILLER: IdA 

BAKER REP.: &J; KLE\IL)L(AC)F tJ. Mt f’i9-~4~‘-~ 

BORING NO.: 69 - 33 I 8 SHEET A OF-1 



.;m pRo,Tv Ls Fy;‘;f J=*y: 
5.0. NO.:’ &z..70 - Zi 3 BORING NO.: ,&q: Sr3 I 9 

COORDINATES: EAST: NORTH: 

ELEVATION: SURFACE: TOP OF PVC CASING: - 

ilZE (DIAM.) 

-ENGTH 

I-YPE 

iAMMER WT. 

-ALL 

STICK UP 

WEATHER 

WATER 
DEPTH 

(F-0 
PROGRESS 

(F-0 DATE 

DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-l 586) (Blows/OS’) 

RQD = Rock Quality Designation i%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-221 6) Dry Weig ht Basis 

SAMPLE TYPE 

S = Split Spoon A = Auger 

T = Shelbylrube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

N = NoSample ~4 = i 

jPT 

3r 

WC 

Lab. 

Class. 

or 

Pen. 

Rate 

Visual Description 
amp1 

wpe 
and 

No. 

H4 

00 

jamp 

Rec. 

Ft. 

& 

% 

PID 

wm Depth 

(Ft.) 

- D.0 

1 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

o- 

- 
-” 

. 

Match to Sheet 2- . 
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COORDINATES: EAST: 
ELEVATION: SURFACE: TOP OF PVC CASING: - 
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(F-0 

PROGRESS 
VT) 
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ENGTH 

SPLIT CORE 
SPOON CASING AUGERS BARREL DATE 

hJ94 
I t 
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Tlh WEATHER 

0 -I’ - 

- 

IAMMERWI-. 

ALL 

TICK UP I 

EMARKS: 6 -FAdwARY 1’ 

DEFlNlTlONS 

SPT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLE TYPE 

5 = Split Spoon A =Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

0 = Denison P = Piston 
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.w TEST BORING RECORD 
I PROJECT: !?-r/f=S ou+t- bmf 1. ETf3JAJE, dc 

5.0. NO.: 624’70 - tl 3 BORING NO.: EiR-543 2 I 
COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: - 

.EMARKS: 63 T4tiUuAlZ.‘/ I q 

S;AMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 
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DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-l 586) (BlowslO.5’) 

kQD = Rock Quality Designation i%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

Match to Sheet 2’ 
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I= pRo,~*E~;5 y,R’N,_c, Ip_E&tyJp _ 
5.0. NO.:’ 6.247 0 - Z \ -2 BORING NO.: 69 - S13 23 
COORDINATES: EAST: NORTH: ‘rc) 

ELEVATION: SURFACE: TOP OF PVC CASING: - 

tEMARKS: 

SAMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 
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DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-1586) (BiowslO.5’) 

RQD = Rock Quality Designation (%I 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-22 16) Dry Weig ht Basis 

Visual Description 

Match to Sheet 2- 
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COORDINATES: EAST: NORTH: 

ELEVATION: SURFACE: TOP OF PVC CASING: - 

. 

F-+ 

. 

. 

r- 

. 

IZE (DIAM.) 

ENGTH 
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EMARKS: c; J-&J w p, ix’/ lo194 

DEFlNlTlONS 

SPT = Standard Penetration Test (ASTM D-l 586) (Blows/O.5’) 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

$AMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 
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COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: - 

PROGRESS 
(FT) WEATHER 

WATER 
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AUGERS BARREL DATE 

cl-(’ - - - ilZE (DIAM.) 1 
16 qy 
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[EMARKS: 

SAMPLE TYPE 

5 = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-1586) (BlowVO.5’) 

/,-- RQD = Rock Quality Designation (%) 

Lab Class . = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 
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TEST BORlhlG RECORD 
PROJECT: Rz/FS 034 c/qlw LETEUM, R3c 
5.0. NO.: (bi&‘fO - 21 Z BORING NO.: (,q - SB 25 
COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: - 

WATER 
DEPTH 

F-T) 
PROGRESS 

(FT) 

ilZE (DIAM.) 

,ENGTH 

SPLIT CORE 
SPOON CASING AUGERS BARREL DATE 

18 94 
I / 

WEATHER 

-IAMMERWT. 

!ALL 

iTICK UP I 

IEMARKS: 

;iAMPLE TYPE 

S = Split Spoon A = Auger 

T = Shelby Tube W = Wash 

R = Air Rot,ary C = Core 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 

RQD = Rock Quality Designation (%I 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis I D = Denison P = Piston 

N = NoSample 
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SITE 69 MONITORING WELLS 



2L\z 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

BORING NO.: &Q-c,,& Ed 
NORTH: 
TOP OF PVC CASING: 

- 

PROGRESS 
. m 

%;EHR 
WEATHER (FT) 1 S%&I 1 CASING JPIuGERS( BcAo%iLI DATE TIME 

ZE (DIAM.) I ?43’ko 

\6.0-50.0 
AMMERWT. 1 \-= 1 
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TICK UP 

EMARKS: co,,,~tiv.uc,u~ s.~,w.~\:v. 

XAMPLE TYPE 
s = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

DEFiNlTlONS 
SM = Standard PenetrationTest (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
Lab class. = USCS (ASTM D-2487) orAASHT0 (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 
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SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 
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DEFINITIONS 
SPT = Standard PenetrationTest (ASTM D-1586) (Blowsl0.s’) 
RQD = Rock Quality Designation (%I 
lab class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

, . . . 
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TEST. BORING RECORD 
PROJECT: s;hS dq. 74. 6 41 
5.0. NO.: 2\2 BORING NO.: 6 9-~aa20u3 

z\MPLE TYPE 
S = SPkSPoon A = Auqer 
T = Shelb;Tube W = wa;h 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft) 

31- 

~2-32.( 

33- 

34- 3% 

35- 

36 364 

3j- 

38 38.c 

39- 

&) -4-a 

41 - 

+2 42,~ 

+3- 

iampie 

3 
NO. 

Lab. 
3ass. 
or 

Pen. 
Rate 

-- 

- 

PID 
rw 

- 

19 

-- 

.-I 

- 

8 

- 

36 

- 

3G 
- 

*-I 
- 

It.2 
- 

fxl 
--_- 

Ii I 
-- 

DG 
-. - 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-l 586) (8lows/O.s’) I 
RQD = RockQuality Designation (%) 
Lab class. = USCS (ASTM D-2487) or AASHTO (ASTM o-3282) 
lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

I 

Visual Description Elevatior 
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Fe m ,,,x”,“,T;&Byy*G REcoy 
50. la:: 1 - z 
COORDINA& EASE 

BORING NO.: tz,q~ m a2oQ 
NORTH: 

ELEVATION: SURFACE: TOP OF PVC CASING: 
- 

IZE (DIAM.) 

ENGTH 
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IAMMER WT. 

SPLIT CORE PROGRESS 
SPOON CASING AUGERS BARREL DATE (FJ-l 
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WEATHER (rr) TIME 
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ALL 30” 

TICK UP 

;SAMPLETYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary c = Core 
D = Denison P = Piston 

N = NoSample 

DEFINKIONS 
&T = Standard PenetrationTest (ASIM D-1586) (Blows/OS’) 
RQD = RodcQuakyDesignation(%) 
IAl Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 
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TEST BORING RECORD J. c 
PROJEC-C ‘3,b-s 74 
5.0. NO.: 2tz 

CQC!., . . 4 4-l -2 
BORING NO.: dqGhjo7.oo 

DEFlNlTlONS 
sm E Standard Penetration Test (ASTM D-1586) (8lowslo.S) 

SAMPLE MPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

RQD = ~0ck Quality Designation (94) 
Lab Class , = USCS (ASTM D-2487) Or AASlfI.0 (iW-M D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 
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DRILUNG CO.: fl%~&r, - \+&a r’. x,,p 
. 

DRILLER: Ci,qaA c,\,~- 
BAKER REP.: r t!Z. Z-,-Q rvv\o.v\ 

BORING NO.: 69GWo7,ao SHEET 2 OF 3 - 

BG 

BG S-I2 

BG S-\3 



- 
./TEST BOklNG RECORD ’ ;. 3 

PROJECT: s,kos 69. 74- 6 41 
S.O.NO.: z\ 2 BORING NO.: &,~GwQ> by 

. 

;iAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotiiry C = Core 
D = Denison P = Piston 

PI = No Sample 

Depth 
(Ft.) 

iample 
Type 
and 
No. 

31- S-l 5 

32 3m _ 

33- 
S-b 

34 340 

37- 

38- 

39- 

4obo -. . 

4-l - 5-I 8 

+2 4-2.0 

+3- 

44- 

4s 44*o 

@- 5-19 

#.7 47.0 - 

- 

PT 

)I 

ZQO 

2 

: 

2 

-i- 
2 
2 
2 - 

wae 
<a 6 
3 

I3 
CL 

:b 

16 

32 

-- 
7 
-I 
7 

7 
-.- 

Lab. 
Class. 

or 
Pen. 
Rate 

.--_ 

PI0 
Ppml 

&G 

-- 

:G 

-- I 

3G 

SC. 

36 

_-_- 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (~lows~o.s’) 
RQD = Rode Quality Designation ($4) 
Lab Class . = USCS (ASTM D-2487 orAA%-i-0 @!XM D-3282) 
Lab Moist = Moisture Content &STM D-2216) Dry Weight Basis 



SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft) 

Sl- 

52 52.c 

53- 

s4- 

ss 5ss 

56- 

57 57.q 

58- 

49-- 

60 6oa( 

61 - 

62 6% 

63- 

64- 

&j - S!! 

66- 

($7 674 

ample 

%T 
No. 

- 
SPT 
or 
RQD 

F 

Ii- - 

9” 
\-I 

28 - 

-- 
:k 
26 

27 - 

Lab. 
lass. 

Or 

Pen. 
Rate 

PID 

wm 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lowslO.s~ 
RQD = Rod< Quality Designation i%) . 
Lab Class . = USCS (ASFM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist, = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevation 



TEST BORING F&CORD . 3.< 
PROJECT: s;&,ps 69. 74- 

‘E’ 
4-\ :- 

SO. NO.: z\ z BORING NO.: &$j~~~p,~~ 

. 

- 

Sample 
sb. 

Depth 
PT 

2: 

lass. PI0 

O=tI 
)r or bvm Visual Description Elevatio. 

No. 
kQQ0 ‘en. 

tate 

37 

‘1 - S-24 a/ 86 

5” 2 72.0 _ - 

3- 

‘4- 

‘5 7S.Q - - I 

‘6- S-2 5 3 
41’ 

‘, 73.0 _ - 

8- 

7 

7 

7 

7 

7 

7 

7 

7 

7 

a 

2 

a 

8 

8 

8 

6 

< 

t 

t 
c 

;SAMPLETYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Oenison P = Piston 

N = No Sample 

DEFINITIONS 
SPT = Standard PenetrationTest WTM D-1586) (BlowlO5’) I 
RQD = Rock Quality OCSignatiOn (%) 
Lab class . = USCS (ASIM D-2487) Or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight 8asis 

DRILLING CO.: Kad;n - H&w . 3sm c . BAKER REP.: 5. &. z\,\, d rnnam 
DRILLER: &p.c\ c&, ;sw\ BORING NO.: &,QG~oz~~ SHEET 5 OFT 



SAMPLE lYPE 
5 = SplitSpoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C =Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft..) 

ample 

% 
No. 

P-r 
>r 
7QD 

Lab. 
lass. 
or 

Pen. 
Rate 

PI0 

3G 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM O-1586) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
Lab Class . = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist E Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual .Description Elevation 

DRILLING CO.: j-tay.&, - ~,,&,n .t ‘sn c . BAKER REP.: x t?:. 7,ynvn-n 
DRILLER: & cc?;sm BORING NO.: bqGwo?.nfi SHEET & OF z 

- 



TEST BORING RECORD 4. -- 
PROJECT: q&as 69 74 E! 4-r 
S.O. NO.: 2\ 2 

, 1 , 
BORING NO.: C,qG W~-Q 

P DEFlNKtONS 
SPT = Standard Penetration Test (ASTM D-1586) (B~YNs/O.S) 
RQD = Rock Quality Designation (W) 
Lab Class . = USCS (ASTM D-2487) Or AASHTO (ASThl D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

ZAMPLETYPE 
5 = Split Spoon A = Auger 
T = Shelbyl’ube W = Wash 
R = Air Rotawy C = Core 
D = Deniron P = Piston 

r- 

:- 

N = No% 

i 
!3 

Ti 

Samp Lab. 
Class. 

or 
Pen. 
Rate 

LampIe 

% 
No. 

PID 
Depth 

m.1 
Visual Description Elevatio. (Ft. 

& 
96) 

p 
2.0 

So% 

i-32 ll- 

12 
rr2.c 

13- 

t4- 

I5 
1lb.C 

\6- 

17 
\17,( 

\8- 

\g- 

zo 
r2a 

2.1 - 

22 ‘ZZr 

23 - 

,24 - 

‘25 -us 

26- 

127 ‘27a’ 

&3- 

!29- 

TO1 

s-3 3 

. 

5-34 

s-35 



-.m TEST BORlhiG RECORDT . I E I PROJECT: S;~QS 6q -?4- e’ 44 ’ . 
SO. Nd.: BORING NO.: 676 w 0 
COORDINATES: EAST: NORTH: 

‘sl 

ELEVATION: SURFACE: TOP OF PVC CASING: 

c 

iAMMER WT. \ 4-o+t 

:ALL 30” 

iTICK UP 

&AMPLEMPE 

5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rota,ry C = Core 
D = Deniron P = Piston 

N = NoSample 

Depth 
(Ft.) 

l- 

2 2.0 

3- 

4 do 

5- 

6 6.0 

7- 

8 8.0 

9- 

IO IO. c 

amplc 
We 
and 
No. 

. 

;-I.. 

s-2 

i-3 

S-4 

Samp. 
RX. 

Ft. 
& 

3% 

iT 

bo% 

183 

b<% -- 

\,S 

75% 
183 

55% 

Ill 

SSS; 

SPT 

or 
RQD 

f 

-- 

_- 

_- 

Lab. 
class. 

or 
Pen. 
Rate 

BG 

-- 

BG 

6G 

t 

DEFlNmONS 
&T = Standard PenetrationTest&!XM D-1586~(Elows/o.5’~ 
RQD = Rock Quality Designation i%) - . - 
Lab class. = USC5 (A!XM D-2487) orAASHT0 (ASTM D-3282) 
Lab Moist = Molsture Content (ASTM D-221 6) Dry Weight Basis 

Visual Description 

Match to Sheet 2’ 

Elevatior 

DRILLING CO.: -t-[a~ c&n - \-\&xJ r Xmc. BAKER REP.: J; 6. 2!cw\\rv\Q ‘?‘vv\tiu? 

DRILLER: .‘cG,;d ~>L\;s\M BORING NO.: 69-ch303~~Z~..~m_-. SHEET 1 OF .4 

..-- - - --~ 



SAMPLETYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
0%) 

Il- 

16 16.0 

,7- 

8 
f8.C 

19- 

!1 - 

!3 - 

15 - 

)6 26-f 

!7- 

3 28.q 

Lab. 
‘PT Class. 
)r or 
tQD Pen. 

Rate 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lows/O.S’I 
RQD = RockQuaky Designation i%) 

. . 

L&I &SS. = uses (ASTM D-2487) Or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatio 

BAKER REP.: 13, E. 2,-w Q ~-man 

BORING NO.: G\qChx,o3~ SHEET & OF & 



TEST BORING RECORD _ i.f 
PROJECT: S;+e$ &,q, 74, 

~ 
4-r 

S.O.NO.: 3 \? ’ ’ ’ BORING NO.: bqG~&x 

- i 

SAMPLE WPE 
S = Split Spoon A = Auger 
T = Shelbyliube W = Wash 
R = Air Rotairy C = Core 
D = Denison P = P&ton 

NI = NoSample 

Depth 
(Ft.1 

31- 

32-32’c 

33- 

34 3A( 

ss- 

36 36~ 

37- 

38- 

iample 

2: 
No. 

-. 

:-vi3 

Lab. 
Jass. 
or 

Pen. 
Rate 

- 

FID 
vm 

- 

3G 

- 

3G 

- 

36 

-- 

- 

36 

- 

- 

3G 
- 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lows~o.s) 
RQD = Rock Quality Daignation (96) 
lab Class. = USCS (ASTM D-2487) Or AASHTo (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weig ht Basis 



SAMPLETYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Waih 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(FL) 

l- 

2 s2.t 

3- 

4- 

5 55.c 

6- 

, 534 

8- 

9- 

0 
6a.t 

l- 

,2 b2J 

3- 

4- 

s- 

6- 

7- 

8- 

9- 

Al- 

;-2c 

;-2r 

amp 
ReC. 
(Ft. 
II 

%I 

s 
24 

/ 5”o 

r3 

2 

i-5 - 

ab. 
lass. 
or 

‘en. 
tate 

PID 
‘pm 

36 

- 

% 

DEFlNlTlONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (o/c) 
Lab Class. = USCS (A!?l’M D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description . Elevatic 

DRILLING CO.: !-JaT&\n - \A,L \oav T np BAKER REP.: 3. E. &&,, u~Pv./,o~ 
. 

DRILLER: Cb,c& cb\sm BORING NO.: bqGh\ 0 3 3 SHEET &OF 4 



pRo,TeEST BORING RECORD 
5.0. NO.:- ;?I;$ NO.: t&i v/-w ryt 
COORDINATES: EAST: . 

ELEVATlON: SURFACE: TOP OF-PVC CASING: 

JZE (DIAM.) 

.ENGTH 

YPE 

IAMMER WT. 

rrICK’UP 

1EMARKS: &,L-y- &.J,id&\ t< 0*4 

;SAMPLElYPE 
5 = Split Stwon A = Awer 
T = Shelb;Tube W =wiih 
R = Air Rotary C =Core 
D = Denison P = Piston 

Depth 
(Ft.1 

l- 

2 t-0 

3- 

4 q 2 

5- 

6 (J.0 

7- 

8 ‘h 

9- 

c: 
0 ‘0 0. 

iamlpll 

Type 
and 
No. 

i-1 - 
-- 

i-z 
&I-( 
-- 

s-3 

-- 

5-q 

-- 

G-5 
6-m 
-- 

SPT 
or 
RQC 

2 

2 

3 
Y 

- 
3 

Lf 

F 

2 
Lf 

5 

5 

2 
3 

)Y 

IOU- 

'03b 

PID 
km) 

Bc 

AG 

DEFINKIONS 
SPT = Standard Penetration Test(ASTM D-1586) (Blows1057 I 
RQD = Rock Quality Designation i%) - - - 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

Match to Sheet 

DRILLING CO.: b \dJ,\-tuh#. I NC. BAKER REP.: (< \N c- +‘I-‘!-~ 

DRILLER: Aft (I6 \I\~, m BORING NO.: (09 -6wO’=7 SHEET 1 OF - 



&EFlNlTlONS 
SIT = Standard Penetration Test(ASTM D-1586) (8l0~10.5’) 
RQD = Rod< Quaky Designation (%) 
lab class. = USCS (ASTM D-2487) or AASHTO (ASTM D-32B2) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

f  
P n. 
Ra e 

amp 
ReC. 
(Ft. 

a 

ample 

Zn? 
No. 

PID 
Ppm Depth 

(Ft.1 
Visual Description Eievatir 

Il- 

12 ‘zp 

13- 

14 H-v 

15- 

16 
lb-~ 

17- 

,*-w 

19- 

20 ‘ho 

21-- 

22- 

23- 

24- 

25- 

26- 

27- 

28- 

29- 

so- 

DRILLING CO.:-& VIxd- +w IdL BAKER REP.: $ k&&m- 

DRILLER: P. Cd1hih-v.~ BORING NO.: bq-Gwc?q SHEETZ_ OF 

- 



sSpPo’oT~ DATE 
PROGRESS 

W-l 

WATER 
DEPTH 

WEATHER (FT) Tlh 

SIZE (DIAM.) 

LENGTH 

TYPE 

HAMMER\KT 

FALL 

STICK UP 

I I 

I I 

-- 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
1 = ShelbyTube W = Wash 
R = Air Raltary C = Core 
D = Denison P = Piston 

N = No Sample 

DEFlNmONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blowsl0.5’) 
RQD = Rock Quality Designation (%) 
lab Class. = USCS (ASTM D-2487) orAASHT0 (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weig ht Basis 

mlpll 
Type 
and 
NO. 

Samp 
ReC. 
Ft. 
& 
% 

PID 

(rvml SPT 

or 
RQD 

Visual Description Eleva 

>-II 
rlv- 

r,C 

F 

I 
z 

z3 

-- 

I.7 tb’@ l- 
- w 

2 20 

3- 

7- 

8-k 

9- 

0 \a ,() 

j- ZL 

. 

1.3 

(,+I- 
f?L II22 

Match to Sheet 2- 

DRILLING CO.: \b ihN - 

DRILLER: A c w\ G~c,,.I 
BAKER REP.: <, MdFfw 

BORING NO.: d9-6w c 0 SHEET 1 OF 



SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
VU 

‘l- 

i2-- 

13- 

14 ‘\tn 

15- 
- 

l6-= 

17 ‘1*0 

18- 

19- 

20 - 

21 - 

22- 

23 - 

24- 

25- 

26- 

27 - 

28- 

29- 

307 

ample 

% 
No. 

i-b 

;- 8 

PT 
lr 

111-l 

SC 

Ic, 

DEFlNmONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lowVO.5’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USC!5 (Aslhn D-2487) or AASHTO (A!GTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

d 
I- 

DRILLING CO.: &CJ-h\(pl b &&+,.v +& BAKER REP.: \. 

DRILLER: P a-t\c&& .-T BORING NO.: (79 -6~4 Ih SHEET & OF 



TEST BORING RECORD 
PROJECT: 
S-0. NO.: 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

BORING NO.: bq-bti\\ 
NORTH: 
TOP OF PVC CASING: 

-  

m  

.  

D 

, -  

.  

.  

2-4 

.  

WEATHER 

WATER 
DEPTH 

03 TIM ~~~ 
SPLIT 

SPOON CASING DATE 
PROGRESS 

(FT) 

ilZE (DIAM.) 

ENGTH 

NPE 

4AMMER WT. 

:ALL 

XICK UP I 

DEFINKIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blowsl0.S’) 
RQD = Rode Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

ISAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

PID 
bfm: Depth 

m 

Samplc 
Typl? 
and 
No.. 

SPT 
or 
RQ[ 

Visual Description Elevat 

l- 

2 Lb 

3- 

4-s 

5- 

6 L-O 

7- 

8 9.’ 

9- 

0 ‘O*O 

G-1. 

s- 2. 

GWII-I 

5-3: 

-- 

54 
6~ \I,- 
-- 

S-5 
-- 

9.-r 

DRILLING CO.: tbnw Uube’ .x,,t. BAKER REP.: 5. kd$‘c w 

DRILLER: ‘?. (c,\\‘hart BORING NO.: (,& -6 UJ \ \ SHEET 1_ OF 



SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
Ft.) 

.l- 

12 lx0 

13- 

14 ‘%O 

IS- 

16 bo 

17- 

18 - 
I810 

19 “.O 

20 - 

21 - 

22- 

23- 

24- 

25- 

26- 

27 - 

28- 

29- 

SO- 

ample 

27 
No. 

S-7 

S-8 

j-9 

T 

bDl 
r 

5 

P . 

DEFINITIONS 
SPT = standard Penetration Test (ASTM D-1586) (8l0ws10.5’) 
RQD = Rock Quality Designation (%I 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevat 

DRILLING CO.: k.,b+ ~uky. L, c BAKER REP.: 7, buJXn- 

DRILLER: ‘3. cf. \\& i,,‘,^, BORING NO.: W-GuJLt SHEET g OF 



TEST BORWG RECORD 
PROJECT: 
S.O.‘NO.: 
COORDINATES: EAST: 
ELEVATlON: SURFACE: 

BORING NO.: b9- GVJ - \z 
NORTH: 
TOP OF PVC CASING: 

. 

-. i , 

. 

. 

--. c 

. 

l-i CORE PROGRESS 
AUGERS BARREL DATE (FT) WEATHER 

WATER 
DEPTH 

(F-0 TIMI 
SPLIT 

SPOON 
I 

CASING 

;IZE (DIAM.) 

+NGTH 

rYPE 

5AhlPLE TYF’E DEFINITIONS 
SFT = Standard Penetration Test (ASTM D-15861 (Blows/OS’) 
RQD = Rode Quality Designation i%) - . _ 
Lab Class. = USCS (A!irhd D-2487) or AASHTO (ASTM D-3282) 
Lab Moan = Moisture Content (ASTM D-2216) Dry Weight Basis 

5 = Split Spoon A = Auger 
T = ShelbyTube W ti Wash 
R = Air Rotary C =Core 
D = Denisoln P = Piston 

N = NoSample 

ampl 
me 
and 

No. 

Samp 
ReC. 
Ft. 
al 
% 

PID 

[pm Depth 
(Ft.1 

SPT 

or 
RQE 

Visual Description Elevat 

!. 
Z 

$3 

- 

1 

2 
3 

l- 

2 7-Q 

3- 

4 4.0 

S- 

6 ‘a.0 

7- 

8 to 

9- 

0 ~M.Q- 

z 
I 

I 
I S-3 

-- 

5-v 

2.0 

LO&‘. 

I 
2 

I 
I 

5 

3 

‘5 c-5 

-- 

DRILLINGCO.:: &fig& ,u H bm ~,,jc. 

DRILLER: ‘3 (;A\ \ ,;;, 

\) BAKER REP.: ‘5, ~oi=~rfi I 
BORING NO.: jc,q -<w,dt’.x SHEET 1 OF A - 



SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft.1 

Il- 

12 no 

13- 
l3.C 

14- 

15- 

16- 

17- 

18- 

19- 

20- 

21- 

22- 

23- 

24- 

25- 

26- 

27- 

28- 

29- 

307 

ample 
rype 
and 
No. 

amp, 
ReC. 
(Ft. 

4 

P-r 
u 
QQO 

Lab. 
:lass. 
or 

Pen. 
Rate 

PID 
Jpm) 

DEFlNmONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lowslO.S’) 
RQD = Rock Quality Designation (96 ) 
Lab Class. = USCS (MM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Elevati 

DRILLING CO.: ti,yqs,,e.,-&v~.~, c,., c. BAKER REP.: 5. M@&&‘- 

DRILLER: ?, cc&~h, BORING NO.: f&-&d 11 SHEET 2 OF 



,--- m. ;pRo,:.E::q :.yyy: REcoRD ; 
5.0. N6.:. z1\2 BbRlNG NO.: 69- &\2 ow - 
COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: 

&+MPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W =Wash 
R = Air Rotary C = Core 
0 = Den&on P = Piston 

N = doSample 

8 18.0 1 ’ !70%! 2 

Lab. 
Class. PID 

or (Ppml 

Pen. 
Rate 

BG 

BG 

i 

B6 

I I I I 

PROGRESS %F: 
DATE WI WEATHER (FT) TIME 

i-8-94 O-20.0 
su*\r\y, 

c!-b( 3.0 
l-22-94 20.0~do.0 

SPT = Standard Penetration Test (ASTM D-l 586) (Blows/O.5’1 I 
DEFINITIONS 

RQD = RockQuality Designation c%) . . . 
Lab ckts. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatior 

1 

DRILLING CO.: &.Y‘&, i-(0 bcr . I.y\c 

DRILLER: Fat- 

BAKER REP.: 5. M oc$Q ff / c=. kfehnkcwf 
‘&\\ab a m BORING NO.: GQ-GtiIZ0t-J SHEET 1 OF 4- 

- 



SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 
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DEFlNlTlONS 
SPT = standard Penetration Test (ASTM D-1586) (6lows/O.S’) 
RQD = Rock Quality Designation i%) . - 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 
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TEST BORING RECORD 
I 

PROJECT: s;a 69. 147 e 44 
5.0. NO.: 2\x BORING NO.: 69 - Gw\20ti 

SAMPLETYPE 
S = SplitSwon A = Auaer 
T = ShelbiTube W = W&h 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 
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W-1 

31- 

32 32.~ 

53- 

94- 

35- 

S6 36.c 

37- 

~@-3&S 

39- 

v 4w 

e1 - 

&2 4-2*c 

i-3- 

&g 444 

4-s--~ 

+6 e 

d-7- Its 
1 49 

50, c 

S 

< 

,- 

3 -- 

C 

k- 

C 
c 

L 

< 
. 

1 

c 
L 

La 

i c -_ 

c 
1 . 

ample 

22 
No. 

:-rG 

;-1-l 

--.-- 

i-18 

;-tq 

520 

5-2 1 -- 

i-22 

--- 

Lab. 
Class. 

or 
Pen. 
Rate 

- 

PfD 
Ppm 

- 

3c 

- 

- 

3G 

- 

36 

- 

3G 
- 

3G 
- 

BG - 

2G - - 

DEFlNKfONS 
SfJT = Standard PenetrationTest (ASTM D-1586) (6towslO.S’) 
RQD = RockQuality Designation (%) 
lab class. = USC.5 (ASTM D-2487) or AASHTO (NW D-3282) 
Lab Moist = Moisture Content (MM D-2216) Dry Weight Basis 

Visual Description Elevatio 
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SAMPLETYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
0 = Denison P = Piston 

N = NoSample 

-= 
l- 

2 52.0, 

3 ~=O- 

‘4 54.0 

‘S- 

.6 56.0 

:7- 

‘8 580 

;9- 

,. 6&O 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

O-i 

and 
No. 

i-23 

i-25 

;- 2G 

i-27 

sb. 
lass. 
or 

‘en. 
late 

36 

DEFINITIONS 
SPT = Standard PenetrationTest (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
lab Class. = &KS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 
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TEST BORING RECORD:: I 
PROJECT: S;tn. 64. 74 + 4-1 
SO. Nd.: 

. . 
2 I z BORING NO.: 6 QG~) / 3 

COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: 
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DEFINFTIONS 

&T = Standard Penetration Test (ASTM D-1566) (Blows10.5’) 

RQD = Rock Quality Designation i%) 

Lab Class. = USCS (MM D-2487) or AASHTO @W&l D-3282) 

Lab Moist = Moisture Content (A!3M D-221 6) Dry Weig ht Basis 

g,MPLETYPE 

5 = SplitSpoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison . P = Piston 

N = N’oSampie 
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TEST. BORING RECORD 
8 

PROJECT: S;-ka s &9 74. E 44 
5.0. NO.: , 2 I z BORING NO.: (,q&,h 1.2 

SAMPLETYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 
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DEFINfiIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lowslO.S’) 
RQD = Rock Quality Designation (WI 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Welght Basis 

Visual Description 
.I 

Elevatiol 
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pRo,zaE:T. b B,SR’NG. REU@-c 
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SAMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotalry C = Core 

D = Deniron P = Piston 

Depth 

(Ft.1 
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Pen. 
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PID 

:wm 

BG 

DEFINITIONS 

&T = Standard Penetration Test (ASTM D-1586) (BlowsIO.5’~ 

RQD = Rod< Quality Designation i%) . 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatior 

. . . . , I 

Match to Sheet 2- 



SAMPLE TYPE 

5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denlson P = Piston 

N = NoSample 

Depth 
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DEFlNfTfONS 
SPT = Standard Penetration Test (ASTM D-l 586) (810ws10.5’) 

RQD = RockQuality Designation (%I 
lab Class. = USCS (ASTM D-2487) or AASffTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 
PID 

bpm: Elevatior 
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TEST. BORING RECORD Ly < 
PROJECT: s;&Qs 6‘?, 74-: 6 4-1 
5.0. NO.: ‘2.t z BORING NO.: 64Gw 13r 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air RotaIry C = Core 
D = Denisonl P = Piston 

N = NoSample 
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DEFINITIONS 
SIT = Standard Penetration Test (ASTM D-1586) (B~ows/O.5’) I 
RQD = Rock Quality Designation (%I 
Lab Class. = USCS (ASTM D-2487) Or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatio 



SAMPLE TYPE 
5 = Split Spoon A = Auoer 
+ = ShelbyTube W = wa;h 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
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DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-l 586) (8bws/O.5’) 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatior 



COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: 

:EMARKS: 

&9MPLE TYPE 

5 = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C =Core 
D = Den&on P = Piston 

N = NoSample 

Depth 
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DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-1586) (Blows10.5’) 

RQD = Rock Quality Designation (“m) 

Lab Class. = USCS (ASTM D-2487) OrNUHTO (ASTM p-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatior 

DRILLING CO.: 



SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C =Core 
D = Denison P = Piston 

N = NoSample 

DEFINITIONS 
5m = Standard Penetration Test (ASTM D-1586) (Blow/OS’) I 
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Visual Description 
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RQD = Rock Quality DedgIatiOn (%I 
Lab Class. - - uses (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 



ELEVATION: SURFACE: 
NORTH: 
TOP OF PVC CASING: 

IAMMERVK. 

.EMARKS: 

LAMPLE MPE 

s = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 

(Ft.) 

l- 

2 

3- 

4 

5- 

6 

7- 

8 

9- 

o- 

amplf 

We 
and 

No. 

K- 

s-1 ” 

5s 

s-2 

SS 

s-3 

5s 
s-4 

ss 
s-5 

jamp 

Rec. 
Ft. 

~& 

% 

: 
1 
: 
2 

2 
-i- 
2 
I 
I 

Lab. 

Zlass. 

or 

Pen. 

Rate 

PID 

(Pprr 

DEFlNllIONS 

SF7 = Standard Penetration Test (ASTM D-1586) ~B~ows/O.s’l 
RQD = Rode Quality Designation i%) . . . 

Lab Class. = USCS (ASTM D-2487) orAASHT0 (A!irM D-3282) 

Lab Moist. = Moisture Content (ASTM D-221 6) Dry Weig ht Basis 

Visual Description Elevatior 
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TEST BORING RECORD 
PROJECT: fI,,oo “;‘;4 MCR CAM? “~u~k~+#dC 
5.0. NO.: 2 o - 2 BORING NO.: 6 - ; XL& 

SAMPLETYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
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DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lows/O.S) 
RQD = RockQualityDesignation(%) 
Lab Class. = USCS (ASTM D-2487) of AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM O-2216) Dry Weight Basis 

Visual Description Elevatic 
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TEST BORING RECORD 
PROJECT: 
S.O.NO.: &,rd‘IO - 

SJMPLETYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
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TEST .BORlMG RECORD 

SAMPLETYPE DEFINITIONS 

5 = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 

T = ShelbyTube W = Wash RQD = Rock Quality Designation (%) 
R = Air Rotary C = Core Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

D = Denison P = Piston Lab Moist = Moisture Content (ASTM O-2216) Dry Weight Basis 

N = NoSample 
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wm) Visual Description Elevation 
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COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: 
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SPLIT CORE 
SPOON CASING AUGERS BARREL 
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{AMMERWT. \40n 

:ALL 3& 

iTICK UP 21/L” 
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DATE (Fl-‘) WEATHER TIME 

SPT = Standard Penetration Test (ASTM D-1586) (Blowsl0.S’) I 

DEFINITIONS &AMPLE TYPE 

5 = Split Spoon A = huger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

N = NoSampie 

RQD = Rock Quality Designation i%) _ - - 

Lab Class. = USCS (ASTM D-2487) orAASHT0 (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) DryWeight Basis 
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Visual Description Elevatior 
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SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
0 = Oenison P = Piston 

N = No Sample 
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DEFINITIONS 
SpT = Standard Penetration Test (ASTM D-1586) (8iows/OS’) 
RQD = RockQuality Designation (%I 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

---- w----- ---- 

Elevatio 
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TEST BORING -RECORD 
PROJECT: -RI 0 U A L= -vh)e 

i 5.0. NO.: 624m3 - ZI aw- 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelbylrube W = Wash 
R = Air Rotzlry C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
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DEFINITIONS 
SPT = Standard Penetration Test (ASTM O-1586) @lows/OS’) 
RQD = Rock Quality Designation i%) 
Lab class. = USCS (ASTM D-2487) or A4SHTO @STM D-3282) 

. I 
Lab Moist 5: Moisture Content (Asmn D-2216) Dry Weight Basis 

Visual Description Elevatiol 

DRILLING CO.: _ l4mh,h)- tltia Ele.. Trdc.. BAKER REP.: s; t=’ , ?.,,v,vr~ urn Ati 

DRILLER: - cm CQRP19h, BORING NO.: 69- 6bJ I@: . SHEET 3, OF 3 



DEFINITIONS 
sPT = Standard Penetration Test (ASTM D-1586) (8lowslO.S’) 
RQD = Rock Quality Designation ($4) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 

unison P = Piston 
N = NoSample 

De 

Lab. 
3ass. 

or 
Pen. 
Rate 

ample 

%Y 
No. 

PID 
Ppm 

Depth 
(Ft) 

Visual Description Elevatio 

SS 

j-13 

DRILLING CO.: flfi 0 ,a - ~aeL#Q, TLJ C. BAKERREP.: x e, 7ctmmc&mAd 
- -..-. -- . --L 
DRILLER: JAY C‘ORIQAh) BORING NO.: .64-Gldl4Dc3 SHEET 3 OF 1 



TEST BORING RECORD 
PROJECT: Rr 0~ /da, 4 ticn ~WIP kUt5we. tic 
S.O.NO.: 62470 u 21 1 BORING NO.: 6’3 - rq w j4 b m 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft) 

-II- 

12. 

23- 

J4- 

75 

lb- 

17-- 

78- 

79- 

60 
.- 

8\- 

22 

D- 

se- 

iv5 

are - 

37 

30- 

as- 

50, 

Gample 

%Y 
No. 

-4s 

S-16 

5s 

5-1-I 

xx-. 
. 

S-18 

ss 

S-F) 

ItO' 

fd 

- 

SPT 

t+r 
RQC 

4t 

bo( I 
4 

- 

- 

00 
/ 
s’ 

- 

55 

30 
/ d 

- 

3t 

;0 

/ 3’ 
- 

- 

Lab. 
Class. 

or 
Pen. 
Rate 

043 

Elevatior 

DRILLING CO.: __ 



SAMPLE TYPE 
5 = Split Spoon A = Auger 
1 = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 
- 

Depth 
W-1 

\- 

2 

a- 

4- 
5 
L- 

7-- 

6- 

,9 - 

m 

n - 

32-- 

03- 

Q+- 

OS-- 

.%- 

lO7- - 

o& 

WI- 

ample 

%i 
No. 

ZT 

s-20 

ss 

j-21 

ss 

s-21 

SS 

s-2 

amp 
RS. 

W. 
& 

%I 
- 
UL 

SPT 
or 
RQD 

38 
5 
cl 3” 

Lab. 
Class. 

or 
Pen. 
Rate 

PlD 
bpm 

DEFlNllIONS 
SK = Standard Penetration Test (ASTM D-1586) (8lowSIO.S’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASliTO (m D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

WE-i- 
- 

Elevatio 

DRILLING CO.: (-jAQ,B, a- & ~GL.R , rtic . BAKERREP.: ret ~~i~\px~~ /w,qn) 

DRILLER: TAY cotQrE?PN BORING NO.: (99 -G&J 14-a t.d SHEET & OF : 



SAMPLE TYPE 
5 = Split Spoon A =Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft.1 

ample 
amp. Lab. 
RX. PT 

Type 
Class. 

W. vr 
and 

or Visual Description 
PI0 

No. :, 
IQD Pen. 

Rate 

-ss rll’ 28 Oa3 

IO 
‘I 

s-2* 
i’ 

00) 
:&I 

2 

SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) I 
DEFINITIONS 

RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (A5fM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

I 

DRILLINGCO.: /+W&/,J- &aac. nc. BAKER REP.: z E\ ~/~M-&~&~ 

DRILLER: - Y COfQ&AN BORING NO.: 69- Gk;) I43 w” SHEET 2 OF ‘-J 



BAKER WELL CONSTRUCTION LOG 

BOREHOLE NWlEER. 

by-tW15 

SHEET- 1 a 1 

WOXCT NunsER fiz‘vo-212 

PROJECT NAliE: SITE 69 - cwlIcflL STORffiE AREA 

LOCATION HCB CAtU’ LEJEWE, NC 

WILLING COWANY: PAReOTT-Uaff, I= 

RIG TYPE 6 NVttSER hTV ITRACK RIG 

DRILLING MTHW NJGERS 

UEATHR suwf. UhRrl tun10 

GEOLOGIST E. J. KLEINMJF 

ENV SCIENTIST - 

El EGUN 

4 

3 

1 

2. 

3 

4 

5 

6 

7 

8 

9 

II 

1. 

1 

1 

I 

I 

I 

I 

- 

9 
r 
E -IF! 

8 HE 

.o - 

I.0 -- 

!.O -. 

LO -- 

1.0 -- 

0 -. 

0 -- 

a -. 

0 -- 

0 -- 

0 -- 

0 -- 

0 -- 

IO -. 

IO -- 

LO -- 

za -. 

30 -- 

40 -- 

50 -- 

.sa -- 

170 -- 

MO -. 

190 -. 

zoo -- 

zia -- 

220 -- 

no -- 

290 -- 
-c_ 

DATE - 

n 

s 

2 

- 

GROUND SUWhCE ELEVATION 35.70’ al.31 

TOP Of PVC CASING ELEVATION 16 07’ rnal 

WELL DEThILS IF11 

STICKUP : 
LENGTH CF RISER (Z-1 D 1 
LENGTH a SCREEN (2-I 0 I 
THICKNESS OF GROUT 
THIMNESS DF SEAL 
THICKNESS Of SAN0 PACK- 

KSCRIPTION 

No samples collected. Augered to 13’. 

Refer to well 69-GUlSIW log For Iithology 

BOTTOtl OF BOREHOLE 0 13 0’ 

NOTE 
11 Groundwoter encountered @ 3 0’ during drlII!ng 

190 -- 

I50 -- 

lb0 -- 

17.0 -- 

10 -- 

19 0 -- 

zoo -- 

210 -. 

220 -- 

no -- 

290 -- 



BAKER 
BOREHOLE NUIBER 

WELL CONSTRUCTION LOG 6%GLu.SIU 
SHEET: 1 a 3 

PROJECT NWBEA 62470-212 

PROJECT NAK. SITE 69 - CHEMICM STORAGE AREA 

LOCATION: tiCB CAM’ LEJEUNE, NC 

GROUND SURFACE ELEVATION. 35.70’ ..I 
TOP OF CASING REVATIPI. 37.54’ sb.1 

UELL DETAILS IF11 
WILLING COWANY PAFRoTl-UCLFF, INC 

RIG TYPE 6 WrsER ATV ITRACKI RIG 

DRILLING IlETHCYJ. nuo ROTARY 

KATHER: SUNNY. umn, wnro 

EoLGGIsT: E J KLEIhKAUF 

MY. SCIENTIST - 

m 
F 22 
B Hf 

4.0 - 

3.0 -. 

2.0 -. 

1.0 -- 

0.0 -- 

10 -. 

2.0 -. 

30 -. 

4.0 -- 

50 -. 

6.0 -- 

10 -. 

8.0 -. 

9.0 -- 

M.0 -- 

11.0 -- 

120 -. 

l30 -. 

140 -- 

15.0 -- 

160 -- 

110 -. 

In 0 -- 

190 -. 

ill0 -- 

210 -- 

220 -- 

no -~ 

240 -- 

.2 

-3 

-4 

-5 

4 

-i 

-I 

-I 

OAT 

h 

e 
9 

s 

I 
2 

2 

I 
4 
3 

3 
5 

8 

a 
14 

c 

1 
2 

1 

0 
H 

2 

2 
2 

2 

1 
1 

2 
m 
UCH 

ull 
II 

IIH 
NH 

2 
1 

STICNJP- 1.B 
UJTER CASING E-1 0.1. 
LENGTH OF RISER Ii?-1.0.): 45.0 
LENGTH OF SCREEN 12-I 0. I : 15.0 
THICKNESS W GROUT 40.0 
THICKNESS ff SEAL 3.0 
THICKNESS Cf GM0 PACK 17 0 

ED: 3/24/95 

I I 

CLAYEY SILT trace Fine groIned sqond. 

gray/green, damp to wet, medium dense/dense 

SILTY SAND- Fine groined, trace/tattle cloy, 

light green grey, wt. loose/medium dense 

1.0 - 

I.0 -. 

:o -. 

0 -. 

I.0 -- 

0 -. 

:o -. 

,o -- 

1.0 -- 

io -. 

ro -- 

10 -- 

IO -. 

90 -- 

100 -- 

11 0 -- 

uo -. 

130 -- 

14 0 -. 

15 0 -- 

I60 -- 

17 0 -- 

IED -~ 

190 -- 

200 -- 

210 -. 

a0 -- 

210 -. 

240 -- 

- 



BAKER WELL CONSTRUCTION LOG 
BORENOl.E NUIBER 1 

69-GU15IU 
SHEET: 2 OF 3 

200 - 

210 - 

220 - 

230 - 

240 - 

25.0 -’ 

a.0 -’ 

no -. 

T  

280 - 

290 - 

3.0 - 

310 - 

a0 - 

330 - 

390 - 

350 - 

350 - 

370 -- 

30; -- 

330 --- 

00 -. 

91a -- 

QO -- 

a0 -- 

i40 -- 

450 -’ 

50 -’ 

¶O -’ 

480 -- 

490 -- 

a0 -- 

510 -- 

520 -- 

20.0 

21.0 

21.0 

23.0 

24.0 

25.0 

a.a 

z1.0 

28.0 

29.0 

33.0 

31.0 

330 

34.0 

350 

36.0 

3.0 

38.0 

390 

41.0 

410 

&.O 

‘II0 

i-l0 

60 

6.0 

41.0 

¶O 

490 

YIa 

51 0 

920 

grey/green, damp to wet, soft 

SILTY SAND Ftne gralned, shell and 

I imestone fragments, green ond whate, 

moist to wet, dense/very dense 



I 

1 

30 -. 

660 -- 

670 -. 

mu -. 

69.0 -- 

700 -. 

710 -- 

no 

no 

74 0 

no I 

60 

10 

780 

7va 

800 

81 a 

1 
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APPENDIX C.3 
SITE 69 BACKGROUND 



BORING NO.: bc\ -‘6, n- 33 o I 
NORTH: 

ELEVATION: SURFACE: TOP OF PVC CASING: - 

WATER 
DEPTH 

(F-0 AUGERS 
CORE 

BARREL 
I 

DATE 
PROGRESS 

(F-0 
SPLIT 

SPOON CASING WEATHER 

ilZE (DIAM.) 1 I 0-l’ 

-lAMMERWT. 1 

:ALL 

iTICK UP I 
4 IEMARKS: 8 JAEsuAIL-~ Ic1 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston - _ 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/O.P~ 
RQD = Rock Quality Designation i%) - . 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

N = NoSample 

PID 
@pm 

Saml 
Rec. 
Ft. 
84 

% 

Lab. 
Class. 

or 
Pen. 
Rate 

- 

‘amp 
Type 
and 
No. 

HA 

Ob 

Depth 
(Ft.1 

SPT 
or 
WI: 

Visual Description Elev: 

>,O 
PS 

$5 
P5 

314 

PS 

l-- 

2- 

3- 

4- 

5- 

5- 

7- 

3- 

1- 

I- Match to Sheet 2- 

DRILLING CO.: _ 



TEST BORING RECORD 
S.O. NO.: 624’70 - 212 BORING NO.: bq-‘~8 -513 p = 

COORDINATES: EAST: NORTH: r’ 

ELEVATION: SURFACE: TOP OF PVC CASING: - 

WATER 
DEPTH 

W-l cAslNG DATE 
PROGRESS 

VT) WEATHER 

LENGTH I 

TYPE 

HAMMERWT. 1 

FALL 

STICK UP I 

IEMARKS: 

SAMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston _ 

DEFINNIONS 

SPT = Standard Penetration Test (ASTM D-1586) (B)ows/OS’) 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

N = NoSample HA- 1 

PID 
Lab. 

Class. 

Of 

Pen. 

Rate 

Sam) 

Rec. 

Ft. 

& 

% 

iamp 

Type 
and 

No. 

Depth 

(Ft.1 

SPT 

or 

WC 

Visual Description Eleva. 

1 

2- 

3- 

4- 

5- 

6- 

7- 

3- 

3- 

I- 
Match to Sheet 2- 

DRILLING CO.: AJ /A BAKER REP.: ,=I 3% I<- ~ti,l</qdr 13 b/d t ?i. 
DRILLER: rul#l 

I BORING NO.: 69 -Be- 93 od SHEET 1 OF 



5.0. NO.:’ dr+ - 3 I 2 
COORDINATES: E&T: 
ELEVATION: SURFACE: 

BORING NO.: bc1-6~ -sfi 03 

NORTH: 
TOP OF PVC CASING: c__ 

#=-- 

F 

SIZE (DIAM.) 

LENGTH 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE FT) WEATHER F-0 

J/894 o-l’ - - 
I 

TYPE 

HAMMERWT. 

FALL 

STICK UP I 

IEMARKS: 8 J-hdvb4w \494 

SAMPLE TYPE 

5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston __ 

Depth 
(Ft.1 

1 

2- 

3- 

4- 

5- 

6- 

7- 

B- 

9- 

O- 

N = No Sample 

amp1 

we 
and 
No. 

HA 

06 

Samp 
Rec. 
Ft. 
& 

% 

SPT 
or 
RQD 

Lab. 
Class. 

or 
Pen. 
Rate 

- 

PID 
@pm 

DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-l 586) (BlowslO.5’) 
RQD = Rock Quality Designation (56) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

Match to Sheet 2 

Eleva 

DRILLING CO.: BAKER REP.: .!Z,J, \<LEt ti KAU F WI A’!. %“tLU& 

DRILLER: BORING NO.: 69- BB -56 03 ’ SHEET l OF _ 



5.0. NO.:’ &24+70- 212 
COORDINATES: EAST: 
ELEVATION: SURFACE: TOP OF PVC CASING: - 

WATER 
DEPTH 

FT) S;‘diN CASING 1 AUGERS 1 B:%L DATE 

ilZE (DIAM.) 

WENGTH 

iAMMERWT. 1 I 

STICK UP I I I I 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USC5 (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No SampIE 

Lab. 
Class. 

or 
Pen. 
Rate 

iamp 
Type 
and 
No. 

Sam1 
Rec. 
Ft. 
& 
% 

Depth 
(Ft.) 

SPT 
Or 

RQI 

Visual Description Eleva 

010 
PS 

o*it 
PS 

1 

2- 

3- 

Q- 

5- 

;- 

I- 

3- 

)-- 

I- 

DRILLING CO.: BAKERREP.: EeJ. l(cE~/i&@tiF W./li( 1 ‘??=xfzy 
DRILLER: BORING NO.: SCI- 6.6-% 04/ SHEET _1. OF- 
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APPENDIX D 

TEST BORING &,wELL LOG? 
., - . 



pRoJ:.E::z i.0. Nd.:’ 2\z 

:, Jy ‘I,“” 
. 

COORDINATES: EAST: NORTH: -- 
ELEVATION: SURFACE: TOP OF PVC CASING: 

PROGRESS 
m 

SPLIT CORE 
SPOON CASING AUGERS BARREL 

ZE (DIAM.) I 3/s”Lo &g IO 

3NGTH 2.0 f 5.0’ 

YPE ST-D l-\sc3 

AMMERWT. \a~ 

DATE WEATHER TIME 

/-q-44 O-6,0 

6 .Q- IG.Q 

\b.O -5O.C- 

I-/O-% 

l-2 r-74 

ALL 

TICK UP 

EMARKS 

PID 

rwm) 

DEflNlTlONS 

SPT = Standard Penetration Test (AUM D-1586) (Blows/OS’) 

RQD = RockQuality Designation i%) . 

Lab Class. = USCS (A5lM D-2487) orAASfiT0 (ASTM D-3282) 

Lab Moist = Moisture Content (ASTM D-2216) Dry Weig ht Basis 

SAMPLE TYPE 

5 = Split Spoon A = Auger 

T = Shelbyfube W = Wash 

R = AN Roraty C = Core 

D = Dentron P = Piston 

N = NoSample 
Y 

I  

C 

1 ’ 

I  

mb. 

lass. 

or 
?en. 

Iate 

Visual Description 
Rec. 
Ft. ;r 

& 

% RW 

.o J 

53 3 
3 

b% 2 

a2 3 

Depth 

(Ft.1 
We 
and 

No. 

-4 
*01 

l- ‘5 

2 1.0 bWkd 

3- 5-2 

4 4.0 

5-F 
5- “03 

iS 

6 6. o cs’- 

7- 
5-L 

8 8.0 

9- 
s-s 

Elevatior 

3G 

BG 

5.5 

(1 s 

18 

~lOj.!=-t- Match to Sheet 2 



TEST BORING RECORD 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft.1 

ll- 

12 
12.t 

13- 

14 
&( 

15- 

16 
16.t 

17- 

,8 18.~ 

19- 

20 2cL( 

21 - 

22 Izz( 

23- 

24 24’ 

25- 

26 2G.t 

27- 

28 =*’ 

29- 

30 30.1 

5ample 

% 
No. 

5-6 

S=l 

s-9 

s-9 

S-10 

__;1_ 

S-l t- 

5-12 

S-13 

S-14 

SPT 
or 
RQD 

I / 
; ~ I I / I - I I I I - I I 
2 
2 -- 
2 
2 

s - 
2 
2 

: - 
2 
I 

: 

2 
2 

: 

2 
2 
3 
2 - 
2 
2 

2 - 

Lab. 
=lass. 

or 
Pen. 
Rate 

PID 
@pm 

.a 

DEFlNmONS 
SPT = Standard Penetration Test (ASTM D-1586) (BIows/O.S) 
RQD = Ro& Quality Designation (%I 
Lab Class. = USCS (ASTM D-2487) Or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatio 

DRILLING CO.: I-tard~M I-LLbC;_T. &c BAKER REP.: E. ks/cz; 0 /?a uf 
DRILLER: J2v C~crot~\ BORING NO.: 64-Gu02Oti SHEET 2 OF 2 



i BORING NO.: 6 Q-Ctio2.ovd 

F -- 

i 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft.1 

51 - 

52 
3% 

53- 

Q-34. 

35- 

36 364 

3j- 

3B 38.t 

39- 

40 ** 

41 - 

q2-e 

43- 

44-- 

45- 

46-G 

47 - 

ample 
Type 
and 
No. 

Saw- 
ReC. 
(Ft. 

!9/%!2? GO' ENQ oc Gr-;v\q 

DRILLING CO.: I-\ardtm t-\ubQc Te c BAKER REP.: &. /t (c& VI kalA. f 
DRILLER: Tit./ Corr~s~ 

, 
BORING NO.: &4-~~oZO\q SHEET 3 OF 3 - - 

.ab. 
lass. 
or 
‘en. 
Late 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows10.5’) 
RQD = Rock Quality Designation (36) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (MM D-2216) Dry Weight Basis 

Visual Description Elevatior 



FIELD WELL CONSTRUCTION LOG 
PROJECT: ‘%&z-s dq. 74, $ h\ DATE: /-Z/-94 
CTONO.: 2\2 BORING NO.: -69 -GW 02 0~ - 

COORDINATES: EAST: NORTH: 

ELEVATION: SURFACE: TOP OF STEEL CASING: 

Pay Items 

1 Quantity 1 Unit 1 Remarks 

I WELL DIAM. 

I I INFORMATlON (INCHES) 

TOP BOTTOM 

DEPTH (FT.) DEPTH (FT.) 

Cement 

WI 

Cement/ 
Bentonite 

(#O) 

Bentonite 

W) 

Drill ’ 
Cuttings 

- (#3) 

Backfill 
Key 

. . . . 
YLII 

Rubber 

Packer 

(if41 

Sand 

(iw 

Grave! 

(#Cd 

Well Installation Detail 

l- 
/& 

2--o 

3- 

4- 

s- 

6- 

7- 

8- 

9- 

10 - 

- 

$7 

- 

d 
0 

Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

(W 

DRILLING CO.: ,4&c) 1.0 I-hbm. Tiic BAKER REP.: &. ,+?/c;,,&A~ 

DRILLER: Till eovcon BORING NO.: -69-- c,u.> 02 0b.j SHEET /OF 3 



FIELD WELL CONSTRUCTION LOG 
m  - PROJECT. s;& &q;T+ 4 ,$\ 

:. . I . 
CT0 NO.; 

- DATE: /-a-p 

z\‘L BORING NO.: 69-Gti0 2 Oti = 
(J 

Backfill 
Key 

Rubber 
Packer 

(#4) 

Cement/ 
Bentonite 

W) 

Bentonite 

W) 

Drill 
Cuttings 

(#3) 

Sand 

(#S) 

Gravel 

(#6) 

11 - 

I2 -4 
-4 

13 - 

\4 - 

I5 - 

16 - 

I7 - 

!8 - 

19 - 

LO - 

21 - 

L2 - 

23 - 

24 - 

25 - 

26 - 

27 - 

28 - 
. 

29 - 

30 - 
I 

tt 
C 

- -I 

Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

(#8) 

DRILLING CO.: h/ard\‘v~ t&s&~-, i%c BAKER REP.: tZ.klc.;akkaaC 
DRILLER: xq Gccom BORING NO.: &~-G~,QoZON SHEETLOFZ 



FIELD WELL CONSTRUCTION LOG. 
-- DATE: /-Z/-94- 
F 

m :. . I . PROJEm: s,& &Q, 74, g 4-f 
I ~ 

CT0 NO.: 212 BORING NO.: 69-G~doZou 

Backfill 

Key 

- 
_r 

Cement/ 
Bentonite 

(#O) 

Bentonite 

w9 

Drill 
Cuttings 

(#3) 

Rubber 
Packer 

W4) 

Sand 

(#5) 

Gravel 

(#6) 

Well lnsns~la tion . 

31 -g 
,o 

32 - 

33 - 

?4 - 

35 

36 - 
+2 

37 - 

38 - 

39 - 

qo -s- 

41 - 

l-2 - 

+3 - 

M- 

+5 - 

d-6- 

47 - 

48 - 

i9 i- 

50 - 

- 

-! 

- - 

Well 
Key 

- 

- 

- 

- 

- 

= - - - - - - - 

- 

- 

- 

Solid 
Casing 

(#7) 

Slottw 
Screen 

(W 

DRILLING CO.: Mardi r? /-/cuber. 5nC BAKER REP.: E. K/f? ,‘yI#&lfA c 

DRILLER: XV hCCor\ BORING NO.: 69-GUo? WA) sHEET3OF3 



~- m pRo,~E~~;&~,y:J,NG REcoyc 
5.0. No.:* 2 12 ’ BORING NO.: 49 G w Q2aQ 
COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: 

SAMPLE TYPE 

5 = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C =Core 

D = Den&on P = Piston 

N = NoSample 

Depth 

(Ft.1 

l- 

2 2.0 

3- 

4 40 

5- 

6.0 6---.- 

7- 

8 8.0 

9- 

IO -- 1o.c 

Samp. 
#ample RM 

Lab. 

Type. * SPT Class. 

and 
Ft. 

& 
or 

No. % 
RQ,, Pi%. 

Rate 

-F 

I BG 

BG 

BG 

6G 

-- 

6G 

t 

PID 

(PPrr 

SPT = Standard PenetrationTest(ASTM D-1586) (Blows/O.5’) I 

DEFlNlTlONS 

RQD = Rock Quality Designation i%) . . . 

Lab Class. = USCS (ASTM D-2487) orAASHT0 (ASTM D-3282) 

Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

DRILLING CO.: I-k&n - \4&or Xr, c . 

DRILLER: CAad Ch;sm 

BAKER REP.: JTE. 2~rurw\crsn?~v\ 

BORING NO.: &9Gmo2nn SHEET 1 OF 2 - 



TEST BORING RECORD i ..y 
PROJECT: S,~<LS 
5.0. NO.: 

SAMPLE TYPC 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft) 

;ample 

2Z 
No. 

S-b 

SamF 
Rec. 
(Ft 
& 

%I 

z,o 

zo 

& 

2.6 

-z3 

004 

I 
I 
I 

I --- 

- 
d&l 
< 
6 
2 
3 
3 -- 

1 

: - 
2 
2 

: 

I 
I 

3 
2 

2 
2 
2 
2 __ 
2 

2 

-i 
2 

f 
2 

2 
3 
4 
3 - - 

Lab. 
class. 

or 
Pen. 
Rate 

PI0 
@pn 

66 

- 

- 

6G 

c3G 

-- 

06 

- 

BG 

BG 

_- 

6G 

- 

BG 

- 

66 

DEFINITIONS 
SK = Standard Penetration Test (ASTM D-1586) (B1ows10.5’) 
RQD = Rock Quality Designation (%) 
Lab class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

-- - 

Elevatio 

DRILLING CO.: ti?j~-h;~ - \Q&~ r r,,,@ BAKER REP.: 37 E. Z,vv\\rv\o x-v,/,~,m 
. 

DRILLER: Ckar\ ~d\\~- BORING NO.: 69Cb.d oza~ S-HEET ,2 OF 1 



m ,; :TEST BORING RECORD : _ &. .&- 
/“. 

PROJECT: S;;,~OS 69. 74- 

~ 
4-l 

S.O.NO;: 212 BORINGNO.: 6qGm97 ba 
SAMPLE TYPE 

S = Split Spoon A = Auger 
1 = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = De&on P = Piston 

N = NoSample 

Depth 
(Ft.) 

33- 

54 34Q 

IS- 

36 36-o 

37- 

38- 

39- 

%0 4ac 

4-l - 

+2 4-2.c 

t-3 - 

w- 

45-s 

w- 

&7 4?*C 

98- 

49- 

50 5% 

ample 

:lS 
No. 

s-19 

PT 
1 
.QD 

L- 
16 

32 - 

Lab. 
lass. 
or 

Pen. 
3ate 

.-- 

PID 
Ppm 

SG, 

- 

36 

--- 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (6lowslo.S) 
RQD = Ro& Quality Designation (%) 
Lab Class. = USCS (AfJ-M D-2487) OrtiSHTD (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weig ht Basis 

Visual Description Elevatior 

L 
BAKER REP.: r & %,v,.,w, Q-PW~~ 

BORING NO.: 64G’&Za 0 SHEET 3 OF 2 - 

- 



TEST BORING RECORD .; “y .,- 
PROlECk: -s;ks 69 7+ 4 41 am 
S.O.NO.: 217 

I BORING NO.: &qG~>o?~on %& 

M O-1586) (81ows/O.S’) 

IiT (ASTM D-3282) 

2216) Dry Weight Basis 

Visual Description Elevatio 



TEST BORING RECORD . ~ . -‘-‘%- 
PROJECT: S,-&QS, 69. 74- 4-t .‘. 

S.O..NO.: 21 z BORING NO.: CoqG~o2nn 

SAMPLE TYPE 
5 = Split Spoon A =Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Oenison P = Pnton 

N = NoSample 

Depth 
(Ft.1 

71 - 

,2 7z.a 

13- 

74- 

75 7s.a 

Pi- 

,,-22s 

78-- 

79- 

30 8ac 

a1 - 

32 82~ 

93- 

84- 

~cj~85.( 

86- 

87 ax 

SW- 

89- 

7.0 PO*< 

ample 

2:: 
No. 

-2e 

-2s 

. 

;-2% 

i-27 

7 PT 
w i 
:QD 

Lab. 
lass. 
or 

Pen. 
Xate 

-- 

- 
PI0 
‘Prr 

- 

36 

DEFlNmONS 
SPT = Standard Penetration Test (ASTM D-l 586) (8lows/O.5’) 
RQD = Rock Quality D=igMtiOn(%) 
lab Class. = USC5 (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevation 



TEST BORING RECORD .‘..i.. + .< 
PROJECT: S;ks 69. ClLb d &\ 
S.O.NO.: 2\ 2 BORING NO.: &qGmb? n\n -bid 

SAMPLE TYPE 
S = sDtit SDDOfl A = Awer 

Depth 
(Ft.) 

rmple Re;. P-r 

% 
No. 

hD 

L7 

t-20 $8, 

- 

T = ShelbiTube w = Wa;h 
R = Air Rotary C = Core 
D = Denlson P = Piston 

N = No Sample 

Lab. 
Ilass. 
or 

Pen. 

Pate 

- 

- 

!G 

DEFINITIONS 
SK = Standard PenetrationTest (ASTM D-1586) (Blows/OS’) 
RQD = Rode Quality Designation (%) 
Lab Class. = USCS (ASFM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dty Weight Basis 

Visual Description Elevation 



TEST BORING RECORD 
. i.; _ 

PROJECT: q,&.q 69 7 4- ~ 4-r 
S.O.NO.: 2\2, 

I 
BORING NO.: 6qG ~03 00 

SAMPLETYPE 

s = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denlson P = Piston 

N = NoSample 

Depth 
O--l 

u1- 

II2 
ll2.C 

ll3- 

1(4- 

115 I154 

. 
l\6- 

117 !rl,t 

1\B- 

w- 

‘20 
r2a 

121 - 

122 ‘a’ 

123 - 

Q4 - 

125 I25 

126 - 

mple 
Ype 
and 
No. 

-33 

134 

- 
L\ 
13 
-2 

-0 - 

i 
!3 
‘S 
23 

.ab. 
lass. 
or 
‘en. 
late 

-.-L- 

- 

PID 
Ppm 

- 

3t 

- 

- 

1G 

~ 

- 

3G 

- 

86 

- 

- 

Elevatior 

DRILLER: < c ‘\ BORING NO.: SHEET 2 OF z 



FIELD WELL CONSWJCTION LOG , 
1 

PROJECT: S&es by. 74. E 4 I 
CTONO.: ZIZ, 
COORDINAT ES: EAST: 

. 
BORING NO.: 
NORTH: 

‘&QGm 03.n~ 

TOP OF STEEL CASING: - 

DATE: S-lr-‘f+ 

ELEVATION: SURFACE: 

Pav Items 

Remarks 

TOP Boll-OM 
DEPTH (FT.) DEPTH (FT.) 

WELL DIAM. 
INFORMATlON (INCHES) 

TYPE 

\lS.O’ (Jqs) 

12s.o’Cbgs’ Well Screen 2.0. 

Well Installation Detail 
Well 
Key 

Backfill 
Key # 

10‘ 
2- 

3- 

4- 

S- 

6- 

7- 

a- 

9- 

10 - 

I 

Rubber 

Packer 

w41 

Solid 
Casing 

(#7) 

Slotted 
Screen 

(#a 

Cement/ 
Bentonite 

(#a 

DRILLING CO.: Aa&;- - \-\L&QT. X0 c 

DRILLER: C-L\ac\ ChSw\ 

BAKER REP.: x &, ?~IMVV\ CI vv\n GW 

BORING NO.: b~GWqZ0~ SHEET / OF 7 - - 



Cement 

WI 

Cement/ 
Bentonite 

W) 

Bentonite 

be) 

Drill 
Cuttings Gravel 

W3) (44) 

DRILLING CO.: h&m-N& F. T fit 
t 

DRILLER: C.I,,bx Tb\sw\ 

.- FIELD WELL CONSTRUCTION LOG --. .-- 
PROJECT: ‘%Ca S Cn9. 74. f! 4-t - 
50. NO.: 2\ 2 BORING NO.: b9GwoZoo 

d 

Backfill 
Key 

Rubber 
Packer 

(#4) 

Sand 

(#5) 

Solid 
Casing 

(#7) 

Slotted 
Screen 

WI 

-clir 
BAKER REP.: s. E, 2\w\vnevwa~ 
BORING NO.: &%WbZnO SHEETZOF1. 

Well 
Key 



Backfill 
Key 

Rubber 
Packer 

(#4) 

Cement/ 
Bentonite 

WN 

Bentonite 

W) 

Drill 
Cuttings 

(#3) l-l 
W3 

31 

32 

33 

34 

35 

36 

37 

38 

39 

90 

9-l 

4-2 

43 

94 

45 

9-6 

9-7 

98 

49 

I50 

Well 
Key 

- 

- 

- 

- 

- 

= - - - - - - 
= 

- 

- 

- 

Solid 
Casing 

(#7) 

Slotted 
Screen 

W3) 

DRILUNG CO.: tbav&h - \+&,os TII\C BAKER REP.: J; &, 2~b~tLrvwa 
. DRILLER: Cha& Chs\ru\ BORING NO.: 6qGmaZm SHEETJOFZ 



FIELD WELL CONSTRUCTION LOG 1; 
.w-- ..- 

PROJECT: %,cQ$ (eq, 74 2. 4-r 
5.0. NO.: 2\ 2 BORING NO.: s 

r-7. 

-4 

Backfill 
Key 

Cement 

(#1) 

Cement/ 
Bentonite 

(#O) 

Bentonite 

WI 

Drill 
Cuttings 

(#3) 

. . . . . ::::: . . . . . . . . . . . . . . . . . . . . 

Rubber 
Packer 

(#4) 

Sand 

W) 

Gravel 

W) 

51 - 

52 -t: 

i3 - 

;4 - 

55 - 

56 - 

57 - 

3 - 

59 - 

bo - 

bl - 

52 - 

b3 - 

24 - 

65 - 

b6 - 

$7 - 

L8- 

b9 - 

70 - 

Well lm$ation 

- 

I 

- 

Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

W3) 



c 

Backfill 
Key 

Cement 

W) 

Cement/ 
Bentonite 

W) 

Bentonite 

(69 

Drill 
Cuttings 

(#3) 

Rubber 
Packer 

(#4) 

Sand 

W5) 

” -it 
72 -O 

4 

73 - - 

74 - 

75 - 

76 - 

77 - 

,7* - 

79 - 

a0 - 

8’ - 

82 - 

83 - 

84 - 

$5 - 

86 - 

87 - 

88 - 

89 - 

,% - 

Gravel 

(3W 

Well lmmlation . 

I 

#I r Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

W) 

DRILLING CO.: l-h&n- l-4\, &. ~MC 
. 

DRILLER: cha& Ch\tw 
SHEETS OF 1 

- 

/ 
1 

5 



FIELD WELL CONSTRUCTION LOG --. c 
PROJECT: s;+c?Z 69. 14-. $ 4-r 
5.0. NO.: ZIZ BORING NO.: dPG 03 oZD0 i 

-WV 

Backfill 
Key 

Cement 

W) 

Cement/ 
Bentonite 

W) 

Bentonite 

W) 

Drill 
Cuttings 

(#3) 

:;. .tw&y ‘*gF,; : .:2& 

kicj 
i..$$$ 
~,;,J& 

::::. . . . . . . . . . . 
::::. . . . . . 

I 

Rubber 
Packer 

bf4) 

Sand 

w3 

Gravel 

W3 

q2 - 
q3 - 
94 - 
9s - 
% - 
97 - 
q8- . 
ctg - 
Jo0 - 
Id - 
Jo2 - 
Icu - 
(04 
fQS - % 
la6 - 
107 - 
(08 - 
k9 - 
pro --j-iq- 

i 

5 

I+ 
0 

$2 

ys 

Well 
Key 

Solid 
Casing 

(#7) - 

= - - - - - - 
= 

- 

SlOtted 

Screen 

(7%) 

DRILLING CO.: HZ&T&~ - &,.&.s- 1-c. BAKER REP.: J: E. ~,&w\eruv\~.~ =* 

DRILLER: c,&,a.& e!,sun 
I 

BORING NO.: chQ6tiO200 SHEET&OF1 



- m : I . I 

FIELD WELL CONSTRUCTION LOG .+ ‘< 
14. 2 &\ PROJECT: s-,+6 &q; , , 

50. NO.: z\2 BORING NO.: &~G&>Q?,~~ 

r- 

-. 1F 

Backfill 
Key 

Cepent 

(#l) 

Cement/ 
Bentonite 

WJ) 

Bentonite 

W) 

Drill 
Cuttings 

(#3) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I I ‘ 

Rubber 
Packer 

W4) 

Sand 

W5) 

Gravel 

W3 

Well Installation 

(1 - 
-& 

12 - 5 

,I3 - 

14 - 

115 - 

I\6 - 

I(7 - 

I(8 - 

w - 

rzo - 

121 - 

w - 

123 - 

124 - 

125 - 

‘26 - 

127 -- 

128 - 

R9 - 

130 - 

Detail 

- 

5 

- 
3 

- 

& 
c 

- 

; 

- 

Well 
Key 

- 

1 

- 

= - - - - - - 
= 

- 

- 

Solid 
Casing 

W7) . 

Slotted 
Screen 

WI 

DRILLING CO.: \-h&n - tiu\nU T\h C. BAKER REP.: 3 &. ~\‘wMP~o..~ 

DRILLER: C\h aA cL\;Iluv\ BORING NO.: &&tiQlntj SHEETIOFZ 



- m pRo,~eE~Ts bBCI?NF MCOys 
SO. No.:= 

Stb? -- Q, 4. E b\ 
BORING NO.: 67 c w  a3 1 

COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: 

- ;- 

SPLIT 
SPOON 

CORE PROGRESS 
CASING AUGERS BARREL DATE F-0 

IO I1 3%” z 0 S-20-94 o-16,.0 

/7’ 5.0’ S-2r-94 ILo- 63.c 

sccLct NSA 

TIME 

IZE (DIAM.) sgro 

ENGTH 4 2.0 ) 

YPE ST0 

c 

&T = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 

RQD = RockQuality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or AN-IT0 (ASTM D-3282) 

Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLETYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C =Core 

D = Denison P = Piston 

N = No Sample 
- 

Depth 

(Ft.1 

amp1 

ype 
and 

No. 

Visual Description Elevatior 

Lab. 

Jass. 

or 

Pen. 

Rate 

PID 

rw-4 

.- 

l- 

6 6.0 

7- 

8 8.0 

9- 

0 IO.0 

BG 

6G 
--- 

BG 

6G 

BG 

Match to Sheet 2. 

DRILLING CO.: t-hv &tn - \b.h~ T ‘sv\c. BAKER REP.: 

DRILLER: ‘cG\ac\ cL\\q.w\ 

J; &. 2trv\\rv\Q V-&y1 
. 

BORING NO.: 6qGmo3 x SHEET _1. “F 4 



TEST BORING RECORD 4. <- 
PROJECT: 
5.0. NO.: 

SAMPLETYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft.1 

Il- 

12 
l2.C 

t3- 

14 
14.C 

is- 

16 
16.C 

17- 

18 
f&C 

19- 

.& - 20.1 

27 - 

22 2r.c 

23- 

Ls- 

26-s 

27- 

‘8 28.4 

?9- 

f() 3o.t 

Samplc 

2: 
No. 

S-d 

S-3 

S-8 

s-9 

sic 
--- 

5-l \ 

T-12 

S-13 

S-r4 

SPT 
or 
RQ[ 

3 

4” 

3 
-ii- 

: 
5 

I 
2 
I 

I - 

z 
2 

;. 

r 
I 
I 
1 

T 
I 

2 
2 

-i- 

2 
2 
I 

3 
2 
2 
I 

-i- 

2 
2 
2 

Zz 

Lab. 
Class. 

or 
Pen. 
Rate 

PID 
(Ppm 

BG 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM O-1586) (8lowslo.S) 
RQO = Rock Quality Designation i%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM O-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatic 

DRILLING CO.: b-\~vc$,&, - H&Q .r. q--c BAKER REP.: 
. 

DRILLER: C&?o_X c ,i,,,~ ’ 
3, E. 2\~- QJ-W~~ 

BORING NO.: 69Gmo3X SHEET 2 OF 4: - 



TEST BO.RlNG RECORD i. ; 
PROJECT: S;kS bq. 14~ 6 4-i 
S.O.NO.: ?,\x ’ ’ ’ BORING NO.: hqCQ~os31: 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 

I 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft.) 

31- 

322!2a 

33- 

34 3Ac 

35- 

. 36 36.~ 

37- 

38- 

39- 

4O.f 

+1- 

42 42-t 

fP- 

9- 

4-5 45*c 

96- 

ample 
Tm 
and 
No. 

j-15 

i-r8 

S-17 

-- 

Lab. 
Class. 

or 
Pen. 
Rate 

( 

1 

-- 

\ 

-_ 

1 

-- 

I 

I 

3; 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lowslO.5’) 
RQD = Rock Quality Designation (%) 
Lab CkiSS. = Uses (mh4 D-2487) Or#iSi+-fo (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weig ht Basis 

Visual Description Elevatio 

DRILLING CO.: --@v&n c (.aa e xn c BAKER REP.: 
DRILLER: C.G,n & cL\;sm 

, 
BORING NO.: SHEET 3 OF 4 



TEST BORING RECORD i- ;- 
PROJECT: 
5.0. NO.: 

SAMPLE TYPE 
S = SplitSpoon A = Auger 

Depth 
Ft..) 

51 - 

;,$ s2.c 

i3- 

:4- 

;5 5s.c 

;6- 

;7 5% 

;8- 

;9- 

,O 
60X 

>1 - 

r2 b2.c 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

iamplt 
SamI Lab. 
R&Z. SPT 

?I? 

Class. 
(Ft. or Of 
84 

No. 
RQ[ Pen. 

%I Rate 

s-2c 
z 
\O 

12 
- 

3 ic 
i 

s-2 I 24 
\4 
\S 

a lb - 

T = ShelbyTube W = Waih 
R = Air Rotary C = Core 
D = De&on P = Piston 

N = NoSample 
- 

PID 
kvm 

BG 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (~lows~o.S’) 
RQD = Rode Quality Designation (%) 
Lab Class. = USCS (WM D-2487) or AASHtO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatior 

DRILLING CO.: Har&kr\ - alL ~QS. T,~ 
DRILLER: C.&,ac\ c\n,s% \ 

_ BAKER REP.: x E. ? &&,,Q y’vv\an 

BORING NO.: 69G\h- a 3 3- SHEET &OF & 



FIELD WELL CONSTRUCTION LOG iy < . 
DATE: s-2 I-%j- 

BORING NO.: WI GbIh o 3 L 
NORTH: 
TOP OF STEEL CASING: 

Pay Items 

I I I 

Backfill 
Key 

Cement. ’ 

K (if11 - 

i 

Rubber 
Packer 

(#4) 

Cement/ 
Bentonite 

(#O) 

WELL DIAM. 
TYPE 

TOP Boll-OM 

INFORMATION (INCHES) DEPTH (FT.) DEPTH (FT.) 

Well Casing z,~ h.kd;~Q 40 + 2. 5, 
u so. O’CbsS) 

Well Screen 2, o 5c!\hdu\Q 4.Q 
,‘Quc \o q\&. 50*o’Cb9s) 60.a’cfoqr) 

r Well Installation Detail 

#I 
1 -c 

2- 

3- 

4- 

s- 

6- 

7- 

8- 

9- 

10 - 

I 

Well 
Key 

- 

- 

- 

- 

- 

= - - - - - - - - 

- 

- 

- 

Solid 
Casing 

(if71 

Slotted 
Screen 

(+W 
. 

DRILLING CO.: k(arh;n - \-\b ba s. I~c- BAKER REP.; T. c.. ?.\w,w,B wz,,,a\n 

DRILLER: c,ha&j c .L\;sw\ BORING NO.: 6qGm0 ‘3 T SHEETIOFA 



FIELD WELL CONSTRUCTION LOG 

5.0. NO.:: I PROJECT s$c;” C&I, 74; 4 4-l B;i,NG NO,: 6~6~o 3= i- = ~ 

Cement 

(#l) 

Cement/ 
Bentonite 

W) 

Backfill 
Key 

I I I I 
Rubber 
Packer 

M4) 

Sand 

W) 

Bentonite 

W) 

Drill 
Cuttings 

I#31 

I 

l- 

-# 
2 -c 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

LO - 

!l - 

!2 - 

r3 - 

24 - 

ES - 

26 - 

27 - 

Well 
Key 

Solid 
Casing 

W7) 

Slotted 
Screen 

W3) 



FIELD WELL CONSTRUCTION’kOG - ‘< --=T’.= 
BORING NO.: G,QGh\b fr 

Backfill 
Key 

Cement 

wi) 

Cement/ 
Bentonite 

W) 

Bentonite 

km 

Rubber 
Packer 

(#4) 

Sand 

W5) 

Drill 
Cuttings 

(#3) 

I1 - 

2 ,tk 

13 - O 

74 - 

15 - 

:6 - 

:7 - 

;8 - 

9 

w- 

91 -- 

+2 # 
-2 

43- 

44- 

95 - 

- 

*7 

k 

- 

k 
0 

- 

kk 

2 
- 

* 
c 

2 

Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

W) 

DRILLING CO.: Ma&,;\n - (&ha. 3v, c BAKER REP.: T, E, 2\ww\ 0 twam 

DRILLER: C h%$ C&SW\ BORING NO.: bQ&Q 033- SHEETzOF& 



BORING NO.: 69Gh7635 

Backfill 
Key 

Cement 

wi 

Cement/ 
Bentonite 

(#O) 

Bentonite 

W) 

Rubber 
Packer 

(#4) 

Sand 

(#5) 

Drill 
Cuttings 

M3) 

3 -4 
-s 

;2 - 

;3 - 

54 - 

;5 - 
* 

56 - 8 

57 - 

9 - 

9 - 

60 - 
tf 

zal - "5 52 

b2 

23 - 

d4 - 

65 - 

6- 

7- 

8- 

9- 

0 

Well 
Key 

r 

LlJT 

Solid 
Casing 

M7) 

Slotted 
Screen 

w-9 

BAKEd REP.: 
. 

5, &. 3 (v,,r,vy\~~~ 

BORING NO.: &,9- SHEET &OF 4- 



;y;:EsT . 
;ObRDii’lATES: EAST: 
ELEVATION: SURFACE: 

.  

-  

.  

.  

SAMPLETYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

N = No Sample 

Depth 

(Ft.1 

I 
Sample 

Tme 
and 

No. 

SPT 

or 

RQD 

z’g? 

F c . 
or 

2 
P . 

e 

IO22 

PID 

DEFINVIONS 

SPT = Standard Penetration Test (ASTM D-l 586) (BlowrlO.5’) I 

&D = Rock Quality Designation i%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

I 

DRILLING CO.: f&m \dJ,1+b, ItiC. BAKER REP.: <. \W F-f+?-- 

DRILLER: 3,.Cc\16ho* BORING NO.: (cj9 -6~~9 SHEET 1 OF2 
~.- ..-.-. 



TEST. BORING RECORD 
.PilOJECT: 
5.0. NO.: BORING NO.: W - (2~ a9 

..j 

‘. 



FIELD WELL CONSTRUCTION LOG 
PROJECT:. 
S-0. NO.: 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

BORING NO.: bq-Gtir%+ 
NORTH: 
TOP OF STEEL CASING: 

Well Development 

I I I 
I I 1 

WELL DIAM. TYtiE 
TOP BOTTOM 

INFORMATION (INCHES) DEPTH (fl.) DEF’TH (FT.) 

;-- 

Cement 

W) 
I 

Cement/ 
Bentonite 

W) 

Bentonite 

(449 

Drill 
- Cuttings 

(#3) 

Backfill 
lpey 

Rubber 
Packer 

(#4) 

Sand 

(iw 

Gravel 

W3 

Well Casing 2 

Well Screen 2 

Well Installation Detail 

l- 

2- 

3 

4- 

5 ,;I 

6- 

7- 

8 

- 

7 

3 

- 

- 

- 

2 

- 

< 

- 

Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

W) 

DRILLING CO.: & md-tihf- 3=;.r-c 
BAKERREP.: ‘? h@Xr 

DRILLER: -p / &s& P- 
BORING NO.: (9s 4, v\\ act SHEETIOFZ 

J 



. 

Cement 

bY1) - 

Cement/ 
Bentonite 

tm 

Bentonite 

bw) 

Drill 
Cuttings 

(#3) 

FIELD WELL CONSTRUCTION LOG 
PROJ ECX 
5.0. NO.: BORING NO.: b9-6 w~h4 E 

c- 

Well Installation 
Detail 

\l - 

12 - 

(3 - 
-C 

14 - 

(5 - 

16 - 

(7 - 

IB - 

19 - 

Backfill 
Key 

Rubber 
Packer 

(#4) 

Sand 

(#5) 

Gravel 

(433 

DRILLING CO.: ‘&ad -. t-h&~ ; : UC- 

DRILLER: $i Cr, 1 I G rb,, ,, I 

3 

3 - 
5 

- 

- 

1 

Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

(iW 

BAKER REP.: 9, UCIQ-T- pilgf 

BORING NO.: GY --f~wM~ SHEETZOF 2 



= T-EST BORING REtXXD 

. S.6. NO.:. BORING NO.: b=t-G\nl 10 

COORDINATES: EAST: NORTH: 

ELEVATION: SURFACE: TOP OF PVC CASING: 

DATE 1 PR($$ESS 1 WEATHER 1 ‘g 1 TIME 

I I 
SPLIT 

SPOON I I CORE 
CASING AUGERS BARREL 

SAMPLE TYPE 
5 = SolIt Spoon A = Auger 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (56) 
Lab class. = USCS (ASTM D-2487) or AASHTO m D-3282) 
Lab Moist = MoistureContent(ASTM D-2216) Dry Weight Basis 

T = shelbyTube W = Waih 
R = AIrRotary C = Core 
D = Denson P = Piston 

N = No Sample 

1 PT 
or 
RQD 

I 
5ample 
Type 
and 
No. 

PI0 

wm) Depth 

(W 
Visual Description Hevat’ 

1 - ‘9 1-1. 
elo- 

220 - 

3- 5-z 

4 to - 

5-3 
5- 
--- _ Gq-Lawto- 

6 -L*O 

9- 
5-r 

0 IO,0 - 

z 

z3 

3 8 

Jr22 

Match to Sheet 2’ 

DRILLING CO.: _ BAKER REP.: <, k41~(=fa+ 

BORING NO.: @ -6u ~0 SHEET 1 OF - 



TEST BORING RECORD 
PROJECT: 
5.0. NO.: BORING NO.: t&t-&d W 

SAMPLE lYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft.1 

Il- 

12-u 

13- 

14-w 

IS- 
/- 

I6 !‘a 

17 ‘7.u 

18- 

19- 

20 - 

21 - 

22 - 

23 

24 

amplt 

3 
No. 

W. 
& 
%I 

5-b 

i-7 

S-8 

. 

iPT 

tbD 

PID 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-l 586) (Blows/O.5’) 
RQD = Rock Quality Designation (%) 
lab class. = USCS (ASTM D-2487) or AASHTO &!?llvl D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

DRILLING CO.: &\I.~ c kw >t..c BAKER REP.: 

DRILLER: 3 cM\c&&e, 

5, b+%h-t- 

BORING NO.: LS-GV\I lb SHEET e OF - 



FIELD WELL CONSTRUCTION LOG 

Weil Development 

COORDINATES: EAST: 
ELEVATION: SURFACE: 

BORING NO.: (oq-G-w-w 
NORTH: 
TOP OF STEEL CASING: 

Pay Items 

n 

Y- 
; 

Cement 

Wl) 

Cement/ 
Bentonite 

(#a 

Bentonite 

(#a 

Drill 
Cuttings 

(#3) 

Backfill 
Key 

Rubber 
Packer 

(#4) 

Sand 

bw 

Gravel 

I WELL DIAM. 
INFORMATION (INCHES) 

I I 
TYPE 1 DE&&.) / :%y:., 

I -4 3 I 5,s 
Well Screen Z I PK 5*s- rho 

Well Installation Detail 

l- 

2- 2 

3- 

4 

y5- 

6- 

7- 

8- 

9- 

-< 
10 - 

t: 

8 3 

Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

W) 

DRILLING CO.: +4 W, &Jb-d- TLC BAKER REP.: s, MW 

DRILLER: p cA-\.\c.&- BORING NO.: b 9 -Gw K> SHEETLOF& 



FIELD WELL CONSTRUCTION LOG 
m - PROJEm :.. I.. 

5.0. NO.:. BORING NO.: B.-G ti 0 
(*4i 

Backfill 
Key 

-- w Rubber 

k Packer Cement y 

(#I) - 

P 

I (#4) 

Cement/ 
Bentonite 

HO) I-L. ;:*;<ty<z$ 

Bentonite ~ 

(SW 

Sand 

W5) 

Drill 
Cuttings 

W3) 

Gravel 

W3) 

Well lmm!ation 

Well 
Key 

- 

Solid 
Casing 

(#7) 

Slotted 
Screen 

W3) 

DRILLING CO.: i?t-w\d -&Jw jzpf- BAKER REP.: ‘& h&m 

DRILLER: p r&h.-+., BORING NO.: h%-G”.‘\O SHEETJ.OF_t 



pRo,:.EsT BoR’N-~~~,~D 
S.O. NO.:’ . . . - 

COORDINATES: EAST: NORTH: 

ELEVATION: SURFACE: TOP OF PVC CASING: 

llG: Mob‘&./ B-q? 
WATER 

SPLIT CORE PROGRESS DEPTH 
SPOON CASING AUGERS BARREL DATE WI WEATHER (FT) TIME 

IZE (DIAM.) 1 Y8%I) Yh”W l-74ci 0.0 ita r9.o sawi tudccb’~ 

ENGTH LO’ SO 

YPE -9. tkA 

iAMMER WT. \ct’J \\ds 

:ALL 3bM 
TICK UP -. 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/O.53 
RQD = RodcQuality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLE TYPE 
S = Split Spoon A = Auger 
1 = ShelbyTube W = Wash 
R = Air Rotary C =Core 
D = Denison P = Piston 

N = No Sample 

,-. 

. 

. 

PI0 
bpm 

kampl 
Me 
and 
No. 

Depth 
(Ft.1 

SPT 

or 
RQD 

Visual Description Ilevaticy 

l- 

2 2.6 

3- 

LJ 
4 -.Q-‘-? 

6 L-0 

7- 

8 %.o’ 



TEST BORING RECORD 
PROJECT: 
5.0. NO.: BORING NO.: W-GM v\ 

1 Elevatic 

DRILLING CO.: b~\e &b-w. I:, c BAKER REP.: 5, k&b-I- 

DRILLER: ?. cr. \\G ~\a^/ BORING NO.: SHEET 2 OF L 



FIELD WELL CONSTRUCTION LOG 
PROJECT: 
5.0. NO.: 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

BORING NO.: d9 -(,a \.\ 
NORTH: 
TOP OF STEEL CASING: 

Well Development 

I I I 
I I I 

WELL DIAM. 
TYPE 

TOP BOTTOM 

INFORMATION (INCHES) DEPTH (TT.) DEPTH (FT.) 

Well Casing 2 PJC - 8s 
Well Screen t pJc 6.c- 19.0 

Well Installation Detail 
Backfill 

Key 

Cement 

WI 

Rubber 
Packer 

(#4) 

Cement/ 
Bentonite 

(#O) 

Bentonite 

W) 

Drill 

TX Cuttings 

(#3) 

w 

1 
i 

2 

3- 

4-J 

5- 

6 

7- 

8 3 

9- 

10 - 

J-r 

3 

8 

Well 
Key 

- 

- 

- 

- 

- 

- - - - - - - - 
= 

- 

- 

Solid 
Casing 

(#7) 

Slotted 
Screen 

W3) 

DRILLING CO.: &x- ip4 -F-k.’ 

DRILLER: \L C~,L\G~=- r~ 

BAKER REP.: 5. Mdf-&++- 

BORING NO.: bC\ -6 4 \ \ SHEETIOFZ 



FIELD WELL CONSTRUCTION LOG 
m ” PROJECT. :. . I . . 5.0. NO.:. BORING NO.: f&I--cad Ll &I@ 

Bactiil 
Key 

Rubber 
Packer 

(#4) 

Cement/ 
Bentonite 

bw) 

Bentonite 

w9 

Drill 
::::: . . . . . 

Cuttings iifs{ Gravel . . . . . 

(#3) W) 

DRILLING CO.: %\p,-~,, 0.P t&~ +r-.sd-L 

DRILLER: -j’ &I , \&cld 

11 - 

12 - < 

13 - 

‘4 - 

I5 

16 - 

1’ 
-c 

- 

18 - 

19 

20 - 

Zl - 

22 - 

23 - 

24 - 

25 - 

26 - 

c7 - 

28 - 

29 - 

30 - 

- 
s 

e 
- 

- - 

BAKER REP.: ‘5 &m 

BORING NO.: &-6lh) \I 

Solid 
Casing 

(if’) 

Slotted 
Screen 

bF8) 

.-- 

%ld 

SHEETLOF 2 

Well 
Key 



,. ;$gST “““‘““,,“~;~yzD . . 
C’06RDii’JATES: EAST: NORTH: ‘- 

ELEVATION: SURFACE: TOP OF PVC CASING: 

. 

. 

.IG : 
MoBLLe Es-97 

WATER 
SPLIT CORE DEPTH 

SPOON CASING AUGERS BARREL DATE WEATHER VT) TIME 

ZE (DIAM.) \+3” rl) q Y+3 I- b-=tL\ a ,o l-0 \3.h 5Wd-f ,a+f$&36’5 

ENGTH 2.0’ 5.0’ 

YPE 57-d *PI 

IAMMER WT. 1% la. 

ALL 30 ” 

TICK UP 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
1 = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piiton 

N = NoSample 

Depth 
(Ft.) 

l- 

2 7-o 

3- 

4 ‘I.0 

5- 

6 ia.0 

7- 

8 8-O 

9- 

0 -a&-L 

amplf 

-we 
and 
No. 

j-l - 

1-e 

i-2 

j-3 

;amp. 
ReC. 
Ft 
& 
% 

1.S 

7!3* 
1 

20 

1Od. 

1.b 

bu’z, 

- 

5PT 

3r 
RQD 

- 

2 

;3 SW 

IO lb 

w5 

I033 

PI0 

Ppm: Visual Description Elevatir 

I.0 

DEFINMONS 
SPT = Standard Penetration Test (ASTM D-l 586) (Bl0~~l0.5’) 

RQD = RockQuality Designation (%) 
Lab ctass. - - USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

kl 

t.c 

aa 

BAKER REP.: 5. tqo~fc-0 

BORING NO.: joq -<,,p.~12 SHEET 1 OF ; 



TEST BORING RECORD’* 

50. NO.: BORING NO.: 

SAMPLETYPE 
5 = Split Spoon. A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft.1 

Il- 

12 nb 

13- 

14- 

IS- 

16- 

17- 

18- 

19- 

20- 

21 - 

22- 

23- 

24- 

25- 

26- 

27- 

28- 

29- 

30- 

Bmplc 

%i 
No. 

A4 

PT 
br 

Lab. 
Ilass. 
or 

Pen. 
Rate 

OW 

DEFlNlTlONS 
SPT = Standard Penetration Test (ASTM D-l 586) (Blows10.5’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Ilevatior 

DRILLING CO.: ‘&-~-&ub-ec, cd E, BAKER REP.: ~b@&‘- 

DRILLER: ?. c.LLL~~~, BORING NO.: bq-kti 11 SHEET 2 OF - 



FIELD WELL CONSTRUCTION LOG 

Well Development 

COORDINATES: EAST: 
ELEVATION: SURFACE: 

BORING NO.: (,4 - hw \Z 
NORTH: 
TOP OF STEEL CASING: 

Pay Items 

I 0 uantitv I Unit I Remarks 

Cement 

WV 

Cement/ 
Bentonite 

WO) 

Bentonite 

(#2) 

Drill 

_;--‘;. Cuttings 

(83) 

Backfill 
_KeY 

Rubber 

Packer 

(#4) 

Sand 

W5) 

Gravel 

W3) 

I WELL 
INFORMATION 

DIAM. . 
(INCHES) 

I 
TYPE 1 DEF$FK) 1 &i:.: 

1 Well &sing 1 2 

1 Well Screen [ 2. 

Well Installation Detail 

l- 2 

2- 

3 -=c 

4- 

5- 

6- 

7- 

8- 

9- 
-C 

10 - 

Well 
Key 

s 

DRILLING CO.: &XI,. +-CtH.-rdL* 

DRILLER: $. rc\\o,~,,wti,r 

- 
BAKER REP.: 5, \Y&F&-‘f 

BORING NO.: (P4 - bw\ 3- SHEETIOFL 

- 

Solid 
Casing 

M7) 

Slotted 
Screen 

W3) 



FIELD WELL CONSTRUCTION LOG 
PROJECT: 
5.0. NO.: 

Backfill 
Key 

Cemknt 

W)- 

Cement/ 
Bentonite 

(#a 

Bentonite 

W) 

Drill 
Cuttings 

W3) 

.I... 
::::: . . . . . . . . . . 
. . . . . . . . . . 

I 

Rubber 
Packer 

(#4) 

Sand 

(iw 

Gravel 

bH5) 

Well Installation 
Detail 

l- 

2-c 

I3 - 

I4 - 

15 - 

16 - 

1’ - 

18 - 

19 - 

20 - 

11 - 

22 - 

z3 - 

?4 - 

25 - 

‘6 

57 - 

tB - 

29 - 

30 - 

Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

(44) 

DRILLING CO.: h-.-w+~w. T13c I 
DRILLER: P. Lc\lt haa 

BAKER REP.: 5. h,i=‘i=c~Y 

BORING NO.: Ls- GVC, \? SHEETLOF 1 



ELEVATION: SURFACE: TOP OF PVC CASING: 

IAMMERWT. 

ALL 3 0” 

SAMPLETYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C =Core 

D = Denison P = Piston 

N = koSample 

Depth 

(Ft.) 

- 

PT 

x 

{QD 

i- 

I 

2 

2 
- 

I 

2 

% 

4 
2 
2 

I 

z 

:. 

2 - 

i 
2 
2 

- 
- 

DEFINITIONS 

SPT = Standard PenetrationTest (ASTM D-1586) (8lows/O.S’) 

RQD = Rock Quality Designation (“9) 

Lab Class. = USCS (ASTM D-2487) or AASMO (ASTM D-3282) 

tab Moist = Moisture Content(ASTM D-2216) Dry Weight Basis 

Visual Description 

DRILLING CO.: j-/cd&& du-,b cc, Tfi C BAKER REP.: 5. M oc$Q tf / 6. kkh-&u~ 

DRILLER: Fat &~\\cx.l~av\ BORING NO.: 6?-GkdlZOk_) SHEET 1. OF 9 



TEST BORING -RECORD 
PROJECT: 5 *Co-S 69 
S.O.NO.: 2t2 

.,74-, ;;+I. 
BORING NO.: - 

69 Gw,~ow(j 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft.1 

l- 

2 
IZC 

,3- 

,4 14,< 

IS- 

16 
16.c 

17- 

18 
l&c 

19- 

20 
20, 

21 - 

22 22,c 

23 - 

24 -ad 

25 - 

26 -&I&i 

27 - 

28 28-’ 

29- 

30 -3A 

I 
PT C PID 

IhD 
Ppml Visual Description 

I 
I 

mb. 
lass. 
or 

‘en. 
late 

3G 

DEFlNiTlONS 
SPT = Standard PenetrationTest (ASTM D-1586) (8lows/O.S’) I 
RQD = Rock Quality Designation i%) - . 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) DryWeight Basis 

DRILLINGCO.: /-/a~ J;k, l4cAbQ.x. T\>.1C BAKER REP.: E. k&v\fmJ 
. DRILLER: Tiiv Co rco\n BORING NO.: (b9-GLc)l2clW SHEET 2 OF & 



TEST BORING RECORD , 
PROJECT: s;kS 6% 74 e 4-l 
5.0. NO.: 212 BORING NO.: 69 - Gud12Cwd 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

I N=NoSz 

Depth 
W..) 

31- 

32 ?2: 

33-. 

34- 

35- 

36--.36. 

37- 

38--. 

39- 

4-o-& 

4-l - 

4-2-4’. 

4-3- 

amplt 

Type 
and 
No. 

Z-IL 

-- 

5-11 

- - 

:-1e 

.-I - q 

1 
si 

! f 

I 
5 

-1’ 

- _-_ 
2 
/ 

-2 
; 

. 
i 

: 2 
4 

d 

5 -- 

L 

-Ic 

, 

pie - 

PT 
kr 
:QD 

7 
IS 
9 

!S 

= 

- 

Lab. 
Class. 

or 
Pen. 
Rate 

?ID 
Pd 

3c 

- 

SG 

- 

SG 
- 

3G 

BG - 

3G - 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows10.5’) 
RQD = Rock Quaky Designation (%) 
Lab Class . = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab Moist = Moisture Content (ASTM D-221 6) Dry Weig ht Basis 

Visual Description 

1 
DRILLING CO.: lqad;p I-/rsthr, Tvrc 

DRILLER: %/ Car-rc,,q 
I 

I 

BAKER’REP.: E. k.fdm Law-F 
BORINGNO.: &+G1h)/zoh) SHEET 3 OF ,4 



SAMPLETYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C =Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft.) 

l- 
gg 

2 52.0 

3 53-Q 

.4 54.0 

s- 

‘6 54.0 

:7- 

.8 58.0 

9- 

o 6&C 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

$4 

smple 
rype 
and 
No. 

i-23 

i-24 

l-25 

;-2G 

i-23 

Lab. 
lass. 

Or 

Pen. 
Me 

-- 

- 

PI0 
Jpm) 

3G 

3G 

36 

DEFINITIONS 
SpT = Standard Penetration Test (ASTM D-1586) (8iowslO.S’) I 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) Or AASHTO (ASTM O-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

I 

Visual Description 
I 

Elevation 

DRILLING CO.: H’arch tit~\ b~c. 7-o c BAKER REP.: E: K /o,‘vt Jca IA 4 

DRILLER: TiiA, &-f-om ’ , BORINGNO.: 69--GWfZ0l/tl SHEET 4 OF 2 - 



FIELD WELL CONSTRUCTION LOG 
PROJECT: +&2 69. 74, 2 4-l DATE: I-22-94 
CT0 NO.: 212 ’ L --GW\Z~~ 
COORDINATES: EAST: NORTH: 
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TEST BORING RECORD%- I 
PROJECT: S;toc 69. 74-: f 4-f . . 
5.0. N&: 2 I z BORING NO.: 6 QG&) / 3 
COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: 

SAMPLE TYPE 

5 = Split Spoon A =Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

N = N’o Sample 

Depth 
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IO. 0 / 0 - . -.-. . 
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WATER 
DEPTH 

F-0 

DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-1586) (B~ows/O.Sl 

RQD = Rode Quality Designation i%) - - 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-221 6) Dry Weight Basis 

Visual Description 

TIME 

Elevatior 



TEST. BORING RECORD 
I 

PROJECT: S’& s 
S.O. NO.: 2;~ > 1 d 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 
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(Ft. or wml Visual Description Elevation 

No. :I 
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5-6 2 3G 

?oJ I 
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DEFINITIONS 
SIT = Standard Penetration Test (ASTM D-l 586) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
Lab Class . = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-221 6) Dry Weig ht Basis 
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- FIELD WELL CONSTRUCTION LOG 
4. . . -  

PROJECT: 5th” 69. 74; 6 4-i DATE: ‘=4--99 
CT0 NO.: 2\2 BORING NO.: 69 Go\ 3 

COORDINATES: EAST: NORTH: 

ELEVATION: SURFACE: TOP OF STEEL CASING: 
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FIELD WELL CONSTRUCTION LOG 
.--’ -’ PROJECT’ I I . 5.0. NO.:’ r;;tc$s BORING NO.: 64Gw,3 4 69, 74: { 4-1, 2\ 
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:‘--, m pRo,J*E~~ ,yyfy RECoRD,= 
5.0. N& 

I , I 
2 \ 2 BORING NO.: &q~& r 

COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: 

-1. 

- 
! -  

IG: R;~ a4% 

EMARKS: Cov\t\nuov.s scaw,o\iv. 

SAMPLE lYPE 

5 = Split Spoon A =Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

N = NoSample 

Depth 

(Ft.1 

l- 

2 2.0 
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4 4.0 
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Lab. 

Ilass. 

or 

Pen. 
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s-21-94 O- 22.0 CQQ’ ~Scs.) 6.5 

‘S-23-94- 22.0 -62,~ 
CL&a r, 4, \ 4 

(&&#-J\S\ 

DEFlNlTlONS 

SPT = Standard Penetration Test (ASTM D-l 586) ~8l0ws10.5’~ 

RQD = Rock Quality Designation i%) . . ’ 

Lab Class. = USCS (ASTM D-2487) orAASHT0 (ASTM D-3282) 

Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

Match to Sheet 2 

Elevatior 
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TE*ST. BORING RECORD 
PROJECT: ’ 
5.0. NO.: 

s,& 9; ,4-, $/&, .~ 
6 

212 BORING NO.: 6 q G b.Jl3K -4 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = De&on P = Piston 

N = No Sample 

Sample 
Depth type 
W-1 and 

No. 

Lab. 
tlass. 

or 
Pen. 
Rate 

DEFlNtTlONS 
SIT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 
RQD = Rock Quality Designation ($4) 
Lab Class . = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 
PID 

bpm: Elevation 

66 
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~_ m pRo,~E~T~~~~~~~~~~~)yRL;)c 
; 5.0. N6.:: 6 24-70 - 2 I z BORING NO.: 69 - G w’ 14~ k) 

COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: 

SPLIT CORE PROGRESS E-&v 
SPOON CASING AUGERS BARREL DATE WI WEATHER WI TIME 

IZE (DIAM.) \3hj” \b 

.ENGTH 2to ’ 

YPE Srll 

iAMMERWI: r40* 
‘ALL 30” 

iTICK UP 2’d 

:EMARKS: 

SAMPLE TYPE 

5 = Split Spoon A =Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C =Core 

D = Denison P = Piston 

N = NoSample 
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I 
bG 

DEFINITIONS 

SPT = Standard PenetrationTest (ASTM D-1586) (BlowslO.5’) 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASIM D-2487) or AASKTO (ASTM O-3282) 

Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

DRILLING CO.: /-hmti- I-lU~FL is C. BAKER REP.: r. c=. &mibj~~QMh+I\) 

DRILLER: Y CO~r9ti BORING NO.: kq-GLA3 I4 rti SHEET 1_ OF + 



SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft.) 

31- 

32 
37.c 

33- 

34 34;c 

35- 

36 36x 

37- 

38 38s’ 
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Zate 

PID 

‘Pm 

3G 
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3G 
- 
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&C 

-_ 

DEFfNmONS 
SPT = Standard Penetration Test (ASTM D-l 586) (Blowrlo.5’) 
RQD = Rock Quality Designation (W) 
Lab Class. = uses (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weig ht Basis 

Visual Description Elevatiol 



TEST. BORING RECORD 
PROJECT: ‘~&OS b9. 74, 6 4-i 
5.0. NO.: 7\2. BORING NO.: b9Gw\3I 

SAMPLETYPE 

5 = Split Spoon A = Auger 

Depth 
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a2 -Aft?2 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

$1 

ample 
amp 
RW. ‘T 

% 
(Ft. 

& 
No. 

bD 
w 

7 
- 
b 

ia2 
is 

: 

;0% 5 
- - 

- - 

IO b 

i-23 ik 
; 

;0X 7 
- 

- 
z- 
7 

i-24 \sR 
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T = ShelbyTube W = wa;h 

R = Air Rotary C = Core 

D = Denison P = Piston 

N = NoSample 

Lab. 

lass. 

or 

Pen. 

Xate 

- 

PI0 

w-n) 

JG 

St 

- 

- 

DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-1586) (810wslo.s) 

RQD = RockQuality Designation (%) 

lab Class. = WCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

DRILLING CO.: \-+a&;, - \-\a&,t.. 10~ BAKER REP.: $1 E, 2~~bmQxvwcL~ 
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FIELD WELL CONSTRUCTION LOG i. .*- 
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5.0. NO.: 2 I 2 BORING NO.: 69Gm I3 5: 

Backfill 
Key 

Cement 

WI- 

Cement/ 
Bentonite 

WN 

Bentonite 

w9 

Drill 
Cuttings 

(#3) 

Rubber 
Packer 

(#4) 

Sand 

(#5) 

Gravel 

W) 

Well Installation 
Detail 

-II 
I1 -3 

12 - 

13 - 

14 - 

\5 - 

\6 - 

17 - 

\8 - 

I9 - 

20 - 

21 - 

22 - 

23 - 

24 - 

25 - 

26 - 

27 - 

28 - 

29 - 

,30 - 

I 

tf 

7 

Well 
Key 

Solid 

Casing 

!#7) 

Slotted 
Screen 

W) 



FIELD WELL CONSTRUCTION LOG P;o,ECT. s;ks (&* ,&* ; &\ 
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FIELD WE.LL CONSTRUCTION LOG 
m- PROJEm S&as &; 14; 4 4, - ;- -“‘ 5 : * . 

5.0. NO.:- 2\2 .., BORING NO.: bQGh> \ 3X 

- = 

Backfill 
Key 

Cement 

Wl) - 

Cement/ 
Bentonite 

W) 

Bentonite 

W) 

Drill 
Cuttings 

M3) 
- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

~ 

. . . . . 

Rubber 
Packer 

W4) 

Sand 

(#5) 

Gravel 

W3 

I1 - 

'2 -"s 

;3 - 

'4 - 

;5 - 

:6 - 

:7 - 

3 - 

;g - 

IO - 

al - 

i2 

,3 - 

94 - 

a5 - 

6- 

7- 

8- 

9- 

O- 

- 

# 
8 

- 

$5 -.. 

- 

- 

tt 
5 

- 

- 

Well 
Key 

Solid 
Casing 

W7) 

Slotted 
Screen 

W3) 

DRILLING CO.: \-h~&;m - &&~vF. T n c 

DRILLER: c/ha& 
, 

C)r\ \SW BORING NO.: SHEET+OF & 

. 



COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: 

:EMARKS: 

SAMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 

(Ft.) 

amp1 
Samp 

Rec. 
lype Ft 
and 

No. 1 i SPT 
’ or & 

% RQD 

Lab. 

Class. 

or 
Pen. 

Rate 

SPT = Standard PenetrationTest (ASTM D-1586) (BlowslO.5’) I 

DEFINITIONS 

RQD = Rock Quality Designation i%) - - 

Lab Class. = USCS (ASTM D-2487) orA4SHTO (ASTM p-3282) 

I 

Lab Moist = Moisture Content (ASTM D-221 6) Dry Wiight Basis WI+ 

Visual Description Elevatior 
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TEST BORING RECORD 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 
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DEFINITIONS 
SPT = Standard PenetrationTest (ASTM D-1586) (8lows/O.S’) 
RQD = Rock Quality Designation (%I 
Lab Class . = uses (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-221 6) Dry Weig ht Basis 
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W) 

5 

DRILLING CO.: HA-, ,,-J - &Qe a, ZU t . BAKERREP.:. x e ti &~,~~~.+4 

DRILLER: Y COe2Ad BORING NO.: 6Cj - c rc3 14 SHEET&OF_1 



SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = AirRotary C = Core 
D = Denlson P = Piston 

Depth 
(Ft.) 

l- 

2 

3- 

4- 

,5- 

16- 

17- 

18- 

19- 

!O - 

!l - 

!2 - 

?3- 

24 - 

25- 

26- 

27 - 

28- 

29- 

307 

N = No% 

ample 

%Z 
No. 

j-6 

amp 
ReC. 
0%. 
& 

“A) 

,,d 

de 

‘T 

bD 

i- 

i 

L 

Lab. 
lass. 
or 

Pen. 
Rate 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 
RQD = Rock Quality Designation (%I 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatio 

DRILLINGCO.: l-j,q~b,~- j-/“fi~~- , Gc. BAKER REP.: 37 E, 2j~ti~~~Ad 

DRILLER: CLhY fh*& An, BORINGNO.: 69- Gw 14 ZW SHEET &OF 4 



SAMPLETYPE 
5 = SplitSpoon A = Auger 
T = ShelbyTube w = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft.) 

3\ - 

3L. 

3a- 

\+- 

s 

it - 

37 

S8- 

39 - 

40 

4\- 

42 

43- 

+I- 

4s 

4- 

47 

44- 

4Ji- 

ample 

YtS 
No. 

ss 

5-B 

,amp 
ReC. 
(Ft. 
& 

“A) 

10’ 

5b)( 

(,3’ 

Ls), 

T1 

PT 

bD 

: 

3 

3 - 

ab. 
lass. 
or 

‘en. 
{ate 

PI0 

DEFINITIONS 
SK = Standard Penetratlon Test (ASTM D-1586) (Blows/O.S) 
RQD = Rock Quality Destgnation (W) 
Lab Class . = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dty Weight Basis 

Visual Description Elevatior 

DRILLING CO.: j-/AUwJ - ~UQEKL, DC. BAKER REP.: J- re, - 2 tMM6rzm’4d 

DRILLER: G’h &~-id BORING NO.: 6Ct - tc3 14 Zd SHEET 2 OF + 



SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
(Ft.1 

amp11 
iamp Lab. 
Rec. )PT 

Type 
Class. PID 

(Ft. )r 
and 

or fvml Visual Description Elevation 
& tQD 

No. 
Pen. 

“A) Rate 

-5s i-7 3- zy 
lb 

Slmj Dw3 : F~tie CRWMD, DE&Z, 1 

;-rr 9 ZS - 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lows/O.S’) I 
RQD = Rock Quality Designation (%I 
lab Class . = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

- 

DRILLING CO.: Y&LAW - &341Q, , SC* BAKER REP.: .r E, 2 /MMI~~ M#& 

DRILLER: c75‘f r,QRR4l\l BORING NO.: 69- Cd 14 32 d SHEET 4 OF 4 



FIELD WELL CONSTRUCTION LOG 

z;zim*TEsa E*si? : Mca E%~Nkzr!!EE;+- PROJECT- a;r 

ELEVATION: S;RFAC;: TOP OF STEEL CASING: 

WELL DIAM. 
TYPE 

TOP BOlTOM 

INFORMATION (INCHES) DEPTH (FT.) DEPTH (FT.) 

Well Casing 4” SrzEL 010 l2a 

Well Screen 2 ‘I -PVC 4sto 6010 

Backfill 
Key 

I I I I 

Cement 

WI 

Cement/ 
Bentoni te 

(W 

Bentonite 

W) 

Drill * . 
Cuttings 

(#3) 

Well Installation Detail 
Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

(#8) 



FIELD WELL CONSTRUCTION LOG 

Backfill Backfill 
Key Key 

Cement Cement 

W) W) 

Cement/ 
Bentonite 

WO) 

Bentonite 

bw 

Drill 
Cuttings 

(#3) 

Rubber Rubber 
21 - 

Packer L2 _ 

(#4) (k41 
-it 

2-3 - 
-0 

24 - 

Sand 

(44 

Grave 

b4W 

Well lmmlation 

26 - 
I -I 

27 - 

I I 
28- 

Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

WI 



,,,EEE l/VJE 
. 0 - +- 5.0. NO.:’ 624-?o-~12 BORING NO.: 

Backfill 
Key 

Cement 

wij 

Cement/ 
Bentonite 

(#O) 

Bentonite 

W) 

Drill 
Cuttings 

(#3) 

Rubber 
Packer 

(#4) 

Sand 

(#5) 

Gravel 

(#6) 

Well lpsllation 

31 - 

32 - 

33 -it 
- 0 

34 
-# 

35 - 2 

36 - 

37 - 

38 - 

39 -* 
- z 

90 

41 - 3 

42 - 

43 - 

44 - 

45 - 

f6 - 

+7 - 

48 - 

19 - 

50 - 

- 

L 
7 

- 

St t I 
- 

?I 

- 

- 

- 

I- 
2 

- 

tt 
5 

- 

Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

W) 

DRILLING CO.: HAR’b,\,- I-hLIz . 5 3&c* BAKERREP.: x (Z, 3, I&I M E&w&d 
DRILLER: JAY COR~Ad BORING NO.: 69 -Gt.J l4JX.l SHEETZOFft 



FIELD WELL CONSTRUCTION LOG ~. 
PROJECT: = 0 U t&, 4 Men ibw~ LL~WOC . 5 - AC 
5.0. NO.: a470- 2-r 1 BORING NO.: &ol c G ti r+ ZZo 

__ 

Backfill 
Key 

Cement 

wj 

Cement/ 
Bentonite 

W) 

Bentonite 

w9 

Drill 
Cuttings 

W3) 

. . . . . . . . . . . . . . . . . . . . . . . . ..L 
M 

. . . . . 

Rubber 
Packer 

(#4) 

Sand 

bf5) 

Gravel 

GW 

Well lmm;lation . 

21 - 

52 -*s 

;3 - 

;4 - 

;5 - 

;6 - 

;7 - 

;B - 

$9 - 

;o - 

; l- 
3 

b2 

L3 - 

64 - 

c.5 - 

$6 - 

d7 - 

68 - 

:9 - 

‘10 - 

Well 
Key 

Solid 
.Casing 

(#7) 

Slotted 
Screen 

WI 

DRILLING CO.: tiA&&u - h&w., rm =- BAKER REP.: T E ’ ZlW-4W2JMA~ 
DRILLER: cm\/ CO6u2Ac, BORINGNO.: 64-cd t+Zd SHEET40% 



COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: 

R 

5’ 

L 

T 

I- 

F 

S 
P 
R 

t 

EMARKS: 

SAMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

N = NoSample 

Depth 

(Ft.) 

l- 

2- 

3- 

4 

5- 

6 

7- 

8 

9- 

O- 

ampli 

rype 
and 

No. 

. 

SS 

S-l 

55 

s-2 

ss 

S-2 

Samp 

Rec. 
Ft. 

& 

% 

)A 

1,s 

E3 
210 

IOO7, 

, iPT 
I 3r 

I TQD 

Lab. 

Class. 

01 

Pen. 

Rate 

PID 

b-vm: 

PROGRESS 
(FT) 1 WEATHER I’g 1 TIME 

I 
DEFINITIONS 

SK = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 

RQD = Rock Quaky Designation (%) 

Lab Class. = USCS (ASIM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatior 

0.1 

(o$ 

DRILLINGCO.: H~m,h;, )&drs&. Itic. BAKERREP.: 3-t E. 71,,~,-ti,qo 

DRILLER: TAV CorQtQFIn, BORING NO.: Gq- b&J I43 K) SHEET h. OF 2 



SAMPLE TYPE 
S 5 Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSamp\e 

Depth 
(Ft.) 

l- 

2 

3- 

14- 

15 

‘6- 

7 

8- 

i9- 

!O-- 

21 - 

!2-- 

23 - 

24 - 

25-- 

26- 

27 -- 

28- 

29- 

307 

ample 
we 
and 
No. 

jS 

j- 6. 

Sr 

j-7 

amp. 
RX. 
(Ft. 
& 

%I 

> ’ .$O 

007 d 

Cab. 
Class. 

or 
‘en. 
tate 

PID 
iwm 

< . - 

! 

SIT = Standard PenetrationTest (ASTM D-1586) (Blow~lO.5’) 
RQD = Rock Quality Designation (%I 
Lab Class. = USC, (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture 

Visual Description 

DRILLINGCO.: kj,qs?a,,~ - ,&&=a, ZC.. BAKER REP.: =r c, &/v\l~\r~MAd 

DRILLER: 3-2~ CotiAN BORING NO.: 69 - 6 ti 1433 k3 SHEET 3 OF 3 



Depth 
(Ft.) 

SAMPLETYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C =Core 
D = Denison P = Piston 

N = No Sample 
- 

ample 
amp. 
ReC. PT 

Type 
and 

(Ft. r 

No. 21 
QD 

K- 2to 2 

I 

w3 -- L!!d 2 - 

Lab. 
lass. 

Or 

Pen. 
Rate 

II - 

iZ 

33 - 

w- 

35 

Kv - 

v-l 

38- 

ss - 

40 

9\ - 

a---- 

93- 

+I- 

+-ii-- 

4&- 

4?-- 

40- 

49- 

GO- 

SS 210’ 5 
16 
20 

s-9 L& 23 - 

ss Z-7 T- 
I1 

. 

3 [oo) I: 

-- 
5s iz -;i- 

\2 

S-l 3 

- 

PID 

DEFlNtTlONS 
SPT = standard PenetrationTest (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
Lab Class. - - USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (A!7M D-2216) Dry Weight Basis 

Visual Description Elevatio 

DRILLING CO.: I-/ h&h,3 - t\d c3 IEke. Tide. 

DRILLER: co &IQ&N iGw 

BAKERREP.: rh , ~.,,v,~w?rnhr3 

BORING NO.: 69 c GW 14bti SHEET 3, OF !l, 



SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbiTube w = w&h 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
(Ft.1 

ample 

% 
No. 

- 

- 

- 

- 

- 

- 

ab. 
.lasr. 
or 

‘en. 
{ate 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (B~ow~lO.5’) 
RQD = RockQuality Designation (%I 
Lab Class. - - USCS (ASTM D-2487) or AASHTO (ASTM O-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatio 

srcry -sAm : /=ttorz G&Qriotz3~, DetiSe, L 

c;IREG. J WE-I- 

DRILLING CO.: /-/A /?& ,a - UdeLttL, 35u c. BAKER REP.: a e, 2 I mm t3 R-M A 

DRIL-LER: 3-k’f CORIQA~ BORING NO.: -64-Ck,fLtDfJ SHE: * OF 2 



I tb 1. BUKlM~- KECORD 
PROJECT: 1 
SO. NO.: 

R 

6Z470 - z I 1 BORING NO.: 69 - (z, 13 14 bw 

SAMPLE NPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
W-1 

f-i\- 
72. 

73- 

74- 

‘Is 
7b- 

‘VI-- 

%3- 
1?- 

80 .- 
81 - 
BL. 

83- 
se- 
0s 

Bb- 

a7 - 

00- 

m- 

qo, 

Sample 
Type 
and 
No. 

45 

S-16 

ss 

s-19 

IlO' 

rem): 

‘NIX 

=i- 

Lab. 
Class. 

or 
Pen. 
Rate 

.- 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) IBlowsl0.57 
RQD = Rock Quality Designation i%) . . 
Lab Class. = USCS (ASrM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

~0 QECOVISCL~ 

Elevatior 

DRILLINGCO.: &wc~,~-/-j~d~~. -&c. BAKER REP.: x cZ. 9 IvI u efiry) rq-,d 

DRILLER: TAxI cor2~Q-A~ BORING NO.: 69- &d/1’+ 3 d SHEET .$ OF 2 



SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube w = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = NoSample 

Depth 
(Ft.) 

ample 

Yn7 
No. 

.ss 

QD 

Lab. 
Class. 

or 
Pen. 
Rate 

PID 
pm: 

DEFINITIONS 
SPT = Standard Penetration Test (ASfM D-1 586) @low~lOS’) 
RQD = Rock Quality Designation (%I 
Lab Class. - - USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatic 

DRILLING CO.: I-(Akl~,t~- k/u be/e , z;Jc. BAKER REP.: x (2 a ,t;l M L R M 

&~~-&d ,‘+; d 

,- An) 

DRILLER: J-m ChzrE?A/u . BORING NO.: SHEET & OF 3 



SAMPLE TYPE 

5 = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

N = NoSample 

Depth 

W-1 

Imple 

rype 
and 

No. 

j-24 

5 -2: 

;QD 

Lab. 

Zlass. 

or 

Pen. 

Rate 

Plb 

w-4 

- 

‘13 

!&I 
- 

DEFINiTIONS 

SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist = MoistureContent (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatior 

DRILLING CO.: /i&?-b I N- k/o 13 c/c . =C 3 BAKERREP.: x rZr ~/MM-@ ~Allf 

DRILLER: v COa.fZAN BORING NO.: 69- Gk;) I43 w” SHEET 1 OF 13 



FIELD WELL -CONSTRUCTION LOG 

Item 

Pay Items 

Quantity 

Cement 

WI 

Cement/ 
Bentonite 

W) 

Bentonite 

(#2) 

Drill * 
Cuttings 

(#3) 

Backfill 
Key 

. . . . . . . . . . . 

%,;i 

. . . . . . . . . . . . . . . . 

Rubber 
Packer 

w41 

Sand 

(#5) 

Gravel 

(#6) 

Unit I Remarks 

WELL DIAM. 
INFORMATION (INCHES) 

TYPE’ 
TOP BOlTOM 

DEPTH (FT.) DEPTH (FT.) 

Well Casing lo” 6 ” SrEEL o,o 0’0 IL’ 9 5.’ 
‘ 

Well Screen 2” lb PVC .! \ LO ’ IZS’ I 
-4 

Well Installation Detail 
Well 
Key 

- 

- 

- 

= - - - - - - - - 

- 

Solid 
Casing 

(#7) 

Slotted 
Screen 

(#8) 



__ 

Backfill 
Key 

Cement 

w j 

Cement/ 
Bentonite 

~?fO) 

Bentonite 

(5442) 

Drill 
Cuttings 

(#3) 

I I 

m 
~$f& 
:s. :/: t 
$&& 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Rubber 
Packer 

(#4) 

Sand 

W5) 

Gravel 

W6) 

Well Installation 
Detail 

- 

Well 
Key 

- 

Solid 
Casing 

(iY7) 

Slotted 
Screen 

bW) 

DRILLING CO.: H&&b I ~j - ti 3oc’lQ, Z&C- BAKERREP.: J; G, a,,,, MG&M 4d 
DRILLER: =4Y coaQtw BORING NO.: Cd-Gw14’DW SHEET&OF 1 



Backfill 
Key 

FIELD WELL CONSTRUCTION LOG 
PROJECT: R=r 0~ ~&,4 Ma3 cA/vl7) &~~-ELI,VE , NC 
5.0. NO.: G U-7 0 - 212 BORING NO.: b 9 -r,U I4bti 

Cement 

wij 

Cement/ 
Bentonite 

(#O) 

Bentonite 

(442) 

Drill 
Cuttings 

(#3) 

Rubber 
Packer 

(#4) 

Sand 

(#5) 

Gravel 

W) 

31 - 

32 - 

33 - 

34 - 

35 - 

36 - 

57 - 

38 - 

39 - 

t-0 - 

91 - 

42 - 

t3 - 

v - 

+5 - 

t6 - 

t7 - 

W - 

P9 -* 

;o - -0 

Well Installation 
Detail 

- 

# 
7 

Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

WO 

DRILLING CO.: bt A a, ti - c-l OBEE, zizLc* BAKER REP.: T-E, Z,MMGn-n,eqh) Lri 
DRILLER: -v CORRAILl BORING NO.: C&- r343 14bW SHEETaOF1 



Backfill 
Key 

Cement 

(#l) - 

Cement/ 
Bentonite 

WO) 

Bentonite 

(#a 

Drill 
Cuttings 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Rubber 
Packer 

(#4) 

Sand 

W5) 

Gravel 

W) 

Well lmm!ation 

51 -“o 

52 - 

53 - 

54 - 

$5 - 

56 - 

57 - 

58 - 

59 - 

O- 

;1 - 

L2 - 

L3 - 

d4 - 

6s z 

66 - 

b7 - 

68 - 

69 - 

70 - 

Well 
Key 

Solid 

Casing 

(#7) 

Slotted 
Screen 

MW 

BAKER REP.: .; e. 2 1~ M~Z#Z/M. Ah) 

BORING NO.: &j- 6 w/+Bb SHEET4OF2 



Cement 

Wl)’ 

Cement/ 
Bentonite 

MO) 

Bentonite 

(442) 

Drill 
Cuttings 

u43) 

Backfill 
Key 

Rubber 
Packer 

W4) 

Sand 

W) 

Gravel 

(iW 

Well Installation 
Detail 

Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

W3) 

DRILLINGCO.: &I&&@- &r+sc~ , 5~3~. t fd -.; 
DRILLER: x-b/ G&#Q#qd 

BAKER REP.: g 

BORING NO.: /09 - G c13 143Lc) SHEETSOF? 



m 

FIELD WELL CONSTRUCTION LOG 

5.0. NO.:- 6 
00 &, 4 MC&I CAMP &xrs~uc, dc I . 

H- -. 
PROJECT. Rx ~ 

70-212- BORING NO.: 6q - C7 ~0 I+ ak) -- 

Backfill 
Key 

Cement 

W) 

Cement/ 
Bentonite 

wo 

Bentonite 

(459 

Drill 
Cuttings 

(#3) 

Rubber 
Packer 

(#4) 

Sand 

w3 

Gravel 

M6) 

Well Installation 
Detail 

93 - 

48 - : 
‘jf 

0 

319 - 

100 

-it- 
to1 - 2 

\02 - 

103 - 

1116 - # 
7 

107 - 

108 -1 

s 
*s 

to9 - 

110 1 I* I 
- 

- 

= - - - - - - 
= 

- - 

Solid 
Casing 

W7) 

Slotted 
Screen 

GW 

DRILLINGCO.: &n4w - &a Q e s c. BAKER REP.: 37 E, &LwmQm4d 

DRILLER: -STAY rofia413 BORING NO.: 6Q -6k) 143ti SHEET&OF? 
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FIELD WELL CONSTRUCTION LOG 
PROJEm NO.:- mv 6 OV tie, 4 :.. I’. 
5.0. 7 0 - 112 M;;NG$~3;q~~~EO&~ 

Cement 

(#ii 

Cement/ 
Bentonite 

WN 

Bentonite 

w 

Drill 

Cuttings 

W3) 

Backfill 
Key 

- . . . . . . . . . . 
. . . . . 
::::. 
. . . . . 

I . . . . . 

Rubber 
Packer 

W4) 

Sand 

(iw 

Gravel 

W-3 

Detail 

I1 - 

u2 - 

\\3 - 8 

114 - = 

II5 - 

116 - 

117 - 

118 - 

119 - 

110 - 

IL1 - 

k2 - 

\23 - 

\L4 - 

115 - 

\16 -*S 

k7 -- 

118 - 

b-9 - 

po -j 

I? 
- 

k 
- 

- 

pS 

k 
- 

- 

Well 
Key 

Solid 
Casing 

M7) 

Slotted 
Screen 

W3) 

DRILLING CO.: j-/&2&~ c HU QE~ . S&c - BAKERREP.: 7, I==. t/~~m~Mhltd Ed 

DRILLER: =Gw Connl4tLJ BORING NO.: lb9 -&J 143 i.d SHEETYOFg 
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BOREHOLE NwlBER 

BAKER WELL CONSTRUCTION LOG 69-GW15 
SHEETS 1 OF I 

PROJECT NUneER : 62470-212 

PROJECT HIwE SIK 69 - CHfttICt’L SlORffiE AREA 

LOCATION ICI3 CAIP LEJEME. NC 

WILLING CaPANy- PmfiuTr-UOLFF, INC 

RIG TYPE (. MlrsER ATV (TROCKI RIG 

WILLING ftETHC0 AUGERS 

UEATHER suwf. Uhf7ll HJnm 

GEOLoGISl : E.J. KLEIN(AUF 

CNV. SCIENTIST: - 
WN- OAT - 

np - 

- 

- 

0 

PI0 

PPHI 

1 

GROVND SURFACE ELEVATION 35.70' "0, 

TOP OF PVC CASING ELEVATION lb 07' ml 

IJELL DETAILS IFTI 

STICKUP 1.7 

OESCRIPTION 

LENGlH OF RISER 12-I D I 
LENGTH CC SCREEN 12-I 0 
THICXNESS ff GFtOUl- 
THICKNESS ff SEAL 

!3/95 
THICKNESS OF SAND PACK 

No samples collected. Augered to 13’. 

ReFer to well 69-GUlSIU log for Iithology 

ElOTTOfi OF BOREHOLE 0 13.0’ 

NOTE 

11 Groundwotcr encountered 0 3 0’ durrng drlII,ng 

4.0 - 

3.0 -- 

2.0 -. 

1.0 -- 

0.0 -- 

10 -. 

20 -- 

0 -- 

0 -- 

0 -- 

D -- 

0 -- 

0 -- 

IO -- 

00 -. 

10 -. 

20 -’ 

130 - 

HO - 

IS0 - 

160 - 

170 - 

LEO - 

1'1 0 
i 

200 - 

210 

220 

210 

210 
- 



BAKER WELL CONSTRUCTION LOG 

PROJECT NumER- 62470-212 
WDJECT NAtE SITE 69 - MEtiICK STORAGE AAEA 
LOCATION tlC8 CAM’ LEJEUNE, NC 
GRILLING COIPMY PhRROTl-UaFF, INC. 

RIG TYPE d -R: AlV ITWICKI RIG 

CIJILLING HETHOO: nuo ROTARY 
ImTKA: SUfwY. unri?l WlIO 
GEOLffiIST E J KLEIN(AUf 
ENV SCIENTIST - 
MlE BESUN- 3/2x95 OhTE COtlPl.ETEO 3/24/9s 

BOREHOLE NLMEER 

69-GW15Iw 

SHEET’ I OF 3 

GROIJNI SURFACE ELEVATION: 3s 70’ an, 
TOP Cf CASING ELEV,+lION. 37.54’ n.1 

NELL OElAlLS (FT) 

slICmJP: IG 
OUTER IXSIffi 1b"I 0 1' 
LENGTH a RISER lZ'I.0.): 45.0 
LENGTH ff SCREEN fZ"1 0 1. IS.0 
THICKNESS CF GROUT 40.0 
THICKNESS CF SEAL: 30 
THICKNESS ff ! jM+O PAM- 17 0 

light green grey, Met, loose/medium dense 

SILTY CLAY- trace fine grolned sand, gray, 

damp to moist, stiFF 



BAKER 
- 

2 
F2 

- 

no 

Ia 

2.0 

3.0 

! I . !3 

5.0 

lb.0 

1.0 

!&a 

190 

a.a 

I1 (I 

P.0 

lx0 

I4 0 

60 

x0 

no 

33a 

390 

QO 

41 0 

aa 

430 

440 

do 

-60 

410 

490 

5¶a 

YJO 

51 0 

520 
- - 

WELL CONSTRUCTION LOG 
EOflEHOLE NWEER: 1 

69-GW15IU 

SHEl. 2 b-3 

l---l 

- 
SILT trace Fine grotned sand. 

grcy/green, damp to wet, s&t 

SILT AND SAND: fine groined. trace clay. 

grey/gresn, damp to moist, soFt 

‘-7‘ 
_i. 
.A. 

L% 
*..c 

. - .  
.L. c: .  I  c SILTY SAND Fine grained, shell and 
. =c /- limestone Fragments, green and uhlte. 

moist to wet, dense/very dense 

i 
- 

7.0 

1.0 

1.0 

3.0 

1.0 

5.8 

6.U 

1.0 

a.0 

9.11 

0.0 

1.0 

2.0 

30 

4.0 

6.0 

x.0 

3.9 

1.0 

39.0 

41.0 

410 

9L.o 

-3.0 

‘II0 

450 

60 

470 

¶O 

490 

%(I 

51 a 

52.0 



1 BDREHOLE NLWER 

WELL CONSTRUCTION LOG 69-GW1SIL-J 
I r BAKER -I”-- 

2.1 

5 

520 

5.0 

54.0 

5.0 

m.0 

5l.a 

50s 

59.1 

60.1 

61.1 

62.1 

63 

64 

I -. 

I -. 

I -. 

I -- 

0 -. 

0 -- 

0 -- 

.a -- 

- 
EG 
- 

SILTY SAN0 fine grained,~heII and 

I imestone fragments, gi-em ond Hhlte. 

au - 

ila -- 

pa 

no 

n.0 

5.0 

56.0 

n.a 

580 

590 

1 -- 

J -- 

0 -- 

0 -- 

0 -. 

0 -- 

0 -- 

0 -- 

0 -- 

T  

1 BLlTTOfi OF BOREHOLE 60.0’ 

NOTES : 
11 Groundwotsr encountered 0 3.0’ 

during drilling. 

65 

66 

67 

68 

6! 

7l 

7. 

z 

/ 
7 

/ 
7 

.a -- 

.o -. 

0 -. 

IO -. 

1.0 -. - 

1.0 -. 

IO -- 

20 -. 

30 -- 

40 -- 

10 -. 

IO -- 

IO -. 

ia -. 

I60 -. 

770 -- 

iE0 -- 

790 -- 

En0 -- 

81 0 
020 il 

-l- 



ELEVATION: SURFACE: 4,4-’ TOP OF PVC CASING: 2674 

PROGRESS 
. m DATE WEATHER TIME 

__ 

EMARKS: 

SAMPLE TYPE 
.s = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Deniron P = Piston 

DEFINITIONS 
SPT = standard PenetrationTestV\STM D-1586) (Blows10.5’) 
RQD = Rock Quality Designation (%) 
Lab Ciass. = USCS (ASTM D-2487) orAASfiT0 (ASTM D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Basis 

N = NoSa Ae 

amp18 
We 
and 
No. 

amp 
RfX 
Ft. 
& 
% 

Lab. 
flax‘ 
or 

Pen. 
Rate 

PI0 
wnl Depth 

(Ft.1 
PT 
lr 
tQ[ 

Visual Description flevatior 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

o- Match to Sheet 2. 

ORILLING CO.: BAKER REP.: 
I 

3% E* Sz1~WE~.~Ati 

DRILLER: &]fLLl hh . t ts BORING NO.: 6=j- Mdozfi c. H SHEET 1 OF 2 

I- --_- T 



SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = De&on P = Piston 

N = NoSample 

Depth 
W-1 

ample 
rvpe 
and 
No. 

+ 

z-4 

j-G 

;PT 

K 

tQD 

Lab. 
3as.s. 

OC 

Pen. 
Rate 

3.q 

- 

149 

DEflNtTiONS 
SIT I Standard PenetrationT&@STM D-1586) @lowslO.S’I 
RQD = R&Quality Designation (%) 
Lab sass. = kJSCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
L& Moist. = MoistureContent&STMD-2216) DryWeight Basis 

Visual Description EJevatior 

DRILLING CO.: p&q/;!m-- lh) vc-F‘F h?C’ BAKER REP.: r, k-a z { ti a E A M hw 
I 

DRILLER: kLilL L, 4, t-v I c.L-x BORING NO.: /rq - /.A cm ?. (;:: c /-I SHEET 2 OF : - 



-- 

SAMPLETYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash _ 
R = Air Rotary C = Core 
D = Denison P = Piston 

Depth 
(Ft) 

N = NoSample 

ample 

!z 
No. 

i-7 

S-8 

s-q 
-. 

5-l c 

.- 

5; 

1 

2 

s 

- 

I 
JO 

- 

- 

. I 
!tO 

- 

- 

4 

- 

- 

I 
10 

- 

- 

! I 
-- 

- 

DEFlNlTlONS 

SIT = standard PenetrationTest( D-158s) @klOsl 
RQD = RodcQuality ch-signation (%I 
Lab Qass. = USCS (A!XM D-2487) orAASliT0 (- D-3282) 
~sb Moist = Moisture ContentfAfXh4 D-2216) DryWeight Basis 

Visual DeWipti& Elevatior 

I ORILLING CO.: - 

___-~ . ..-.-. .___- _.-. -. 



SAMPLE lYPE 
S = Split Spoon A =Auger 
T = ShelbyTube W = Wash 
R = AirRotary C = Core 
D = Deniron P = Piston 

N = No Sample 

Depth 
FQ 

amp1 

% 
No. 

amp 
ReC. 
w- 

:I 

Lab. 
lass. 
or 

Pen. 
Rate 

DEFlNiTlONS 
SPT = Standard Penetration Test (ASTM D-1 586) @~~/Os’) 
RQD = RockQuality DeAgMtiOn (%I 
Lab as. = IjSCS (ASI-M D-2487) orAASHT0 @W-M D-3282) 
Lab~oist. = MdnureContmt(ASTM0-221QOIyWeightB~ir 

Visual Description flevatior 

ORILLING CO.: - 



: 

BORINGNO.: 6’3- Mb) o,~ccI 

=- 

SAMPLETYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denbon P = Piston 

N = NoSample 

and 
No. 

5-N 

amp. 
ReC. 
(Ft 
84 

W 

2.6 

PT 
K 
:QD 

- 
6 

; 
II - 

3 
4 

5 
7 - 

- 

T 

L 

- 
S 
G 
1 

r -- 

r 
I 
< 

I 
I 

-- 

A 

Lab. 
3a.s. 
Or 

Pen. 
Rate 

PID 
Ppm 

m 

w 

019 

DEFINITIONS 
sm = Standard Penetration Test (ASTM D-1 586) (BIows/~.S’) 
RQD = RockQualityDesignation(%) 
l.ab Class. = USC5 (A9-M O-2487) or AASKW (ASTM D-3282) 

Lab M&t = Moisture Content USrhd D-2216) Dry Weight Basis 

Visual Descriptidn 

-SAM= - - 

flevatior 

DRILLING CO.: t+I2&.~71-- (,, ]~LF,=-. rdc, SAKERREP.: a /---. z,,qM~ & /X4 = AU 

DRILLER: id I-L-1 M 1 C-E BORING NO.: b-4 - y \,) 02 Oc u SHEET 5 OF 121 



i, I .  _’ - - .  - . . _  

.  

TEST BORING RECORD 

SAMPLETYPE 

5 = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = De&on P = Piston 

N = NoSample 

L,‘L- ._.- .  . . -- .-  - 

93 - 

M- 

LIP- 

Lq -) 

DRILLING CO.: _ 

- 
iam 

ReC 

(Ft. 
& 

HI 
- 

- 

vi 

- 

- 

7.; 

-- 

-- 

3.1 

I. 

---. 

Ji 

- 

- 

m 
If 
:QD 

- 

z- 

I3 

IL - 

z- 

< 

7 -- 

- 

7 
i 

-- 

-i-i- 

II 

13 

L!i 

- 

Lab. 

=lass. 
or 

Pen. 

Rate 

- 

PI0 

PPW 

- 

- 

1,: 

- 

- 

2,; 

- 

- 

3sc 

- 

-- 

04 

- 

- 

DEFlNlTlONS 

SPT = Standard Penetration Test (ASTM D-1586) (8lows/O.S) 

RQD = Rock Quality Designation (%) 

Lab Class . = USCS (ASTM D-2487) or AASHTO &STM D-3282) 

- I 
Lab Moist = Moisture Content(ASTM O-2216) Dry Weight Basis 

Visual Description 

I 

Elevatior 

-------- ----- 



SAMPLE TYPE 
5 = Split Spoon A =Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Deniron P = Piston 

N = No Sample 

Depth 
W-1 

ample 
Type 
and 
YO. 

-. 

-23 

-. 

-. 

-24 

-. 

‘-q 

-. 

- 

t 

.ate 

T 
- 

- 

‘-6 
- 

- 

1-C 
- 

- 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8kwfs/O.S) 
RQD = RockQuatityDesignation(%) 
Lab Class. = USCS (ASTM D-2487) or AASl-iTO (m D-3282) 
Lab Moist = Moisture Content (ASTM D-2216) Dry Weight Bask 

Visual Description 

I 

Elevatio 

I ’ 

DRILLING CO.: ?/l&.RA- G,h-I-. ride- 8AKER REP.: X E .~~MMc:~~MMAAI 
, 

DRILLER: id+LI 4f-l &I C.& BORING NO.: cq- /*It3 OL@bicrJ SHEET 2 OF I: 



FIELD WELL cONSTRUCTION LOG 

COORDINATES: EAST: 
ELEVATION: SURFACE: 

Pay Items 

Item Quantity Unit Remarks 

] 0 I1 @ Sree.L CA-~G 12 eel 
I 

6” cj srlza- C.ASlr3G 137 f=&u 
a 

Backfill 
Key 

CementJ 
Bentonite 

(aa 

Bentonite 

W) 

Drill ’ 
Cuttings 

Rubber 
Packer. 

(#41 

Sand 

(iw 

Gravel 

W) 

WELL 
INFORMAnON 

DIAM. 

I 
TYPE 

I 

TOP 

(INCHES) DEPTH (FT.) 
I 

BOlTOM 
DEPTH (FT.) 

Well Casing 2’ w/G t &34 720 * 

Well Screen 2” PVG 720 230 

Well Installation Detail 

6- 

7- 

8- 

9- 

10 - 
- ii 

1 

‘? 

“7 

DRILLINGCO.: 

DRILLER: 

!I 

BAKER REP.‘: 

BORING NO.: 

- 

- 

Well 
Key 
- 

- 

- 

= - - - - - - - - 

- 

- 

- 

Solid 
Casing 

(#7) 

Slotted 
Screen 

W3) 



: 

FIELD WELL CONSTRUCTION LOG 
PROJECT: 
5.0. NO.: 

Backfill 
Key 

Cement 

Ml) 

Rubber 
Packer 

M4) 

Cement/ 
Bentonite 

w-v 

Bentonite 

(3w 

Drill 
Cuttings 

(#3) 

Sand 

WI 

Grave 

HW 

\1 - 

12 - 

13 - 

I4 - 

\s - 

16 - 

\7 - 

P - 

19 - 

LO 

21 - 

u- 

L3- 

L-4 - 

15 - - 

~6 

L7 - 

LB- 

!9- 

10 - 

Well Installation 
Detail 

Well 
Key 

Solid 
Casing 

W7) 

Slotted 
Screen 

MB) 



FIELD W.ELL CONSTRUCTION LOG 

Cement 

WI 

Cement/ 
Bentonite 

bw 

Bentonite 

042) 

Drill 
Cuttings 

W3) 

Backfill 
Key 

Rubber 
Packer 

W4) 

Sand 
W5) 

Gravel 

GW 

f 

I31 - 

132 - 

133 - 

I34 - 

I35 - 

I36 - 

137 - 
3 

U8 - 

139 - 
14 

sa -Y- 

?Ql - 

m- 

m3 -it 
- I 

2.94 - 

205 - - 

Q6 - 

to7 

- 
- 

7 

- / 

3 

- 

“2 

- 

: 

Well 
Key 

Solid 
Casing 

(#7) 

Slotted 
Screen 

W3) 



FIELD VVELL CONSTRUCTION LOG. 
m PROJEm -T,s (&+&"el& .&ves~tr,ffr,za : 

S.O:NO.:- 6 A470 e 21 L .. BORING NO.: 6 ‘? M OZ (3 TV. 
*,. 

Cement 

Wl) 

Cement/ 
Bentonite 

(#a 

Bentonite 

(f2) 

Drill 
Cuttings 

(#3) 

Backfill 
Key 

Rubber 
Packer 

W4) 

Sand 

(#5) 

Gravel 

W3) 

Well Installation 
Detail 

J zll - 
212 - 
213 - 
214 -*z 
215 - 
U6 

217 

.98 

219 - 

uo- 

2.zl - 

2x! - 

?-xl - 

a-- 

- 215 - 

da- 

2.27 - 

- 

ic 
7 

- 

$0 

;5 - 

- 

tr. 
2 

- 

% 

t5 

- 

Well 
Key 

. =w . . 

Solid 
Casing 

W7) 

Slotted 
Screen 

W) 

=w 
DRILUNG CO.: ?qRLdA - ~‘IOLFI= _ i!% c. BAKERREP.: 7 =, FZIMM~‘;&~/~ A d 
DRILLER: WPA t #l/VI 

I 
I- BORING NO.: 6;-&0r~cu SHEETQ-OF5 



FIELD W.ELL CONSTRUCTION LOG 
‘m PROJECT’ &- t&9_- : * -. 

5.0. NO.:’ 6214-3 o 
aA- =-.tTQg A;$gRc 

BORING NO.: - 

- 
Ir 

Backfill 
Key 

Cement 

bw 

Cement/ 
Bentonite 

W) 

Bentonite 

W) 

Drill 
Cuttings 

(#3) 

. . . . . . . . . . . . . . . . . . . . M 

Rubber 
Packer 

(#4) 

Sand 

WSI 

Gravel 

W5) 

- 

5 

- 

Well 
Key 

r 

Solid 
Casing 

(87) 

Slotted 
Screen 

W3) 

DRILLING CO.: 

DRILLER: 

BAKERREP.: 3 - *c ’ rtiVcacM43 

BORING NO.: 69 - M dot&-H StiEET&OFS 



ELEVATION: SURFACE: 

:IG: 

IZE (DIAM.) 

ENGTH 

YPE 

IAMMERWT. 

ALL 

TICK UP 

.EMARKS: 

SPLIT CORE 
SPOON CASING AUGERS BARREL DATE 

2? 

30 ‘I 

SAMPLE TYPE 

S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison ..* P = Piston 

Depth 

W-1 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

o- 

N = No Sample 

tmpl 

jpe 

and 

No. 

iamp 

RK 
Ft 

& 

% 

P-r 

X 

IQ0 

Lab. 

Class. 

or 

Pen. 

Rate 

PID 

Ppm: 

r 
PROGRESS 

m I %HR 
WEATHER (FT) TiME 

DEFlNlTlONS 

SF7 = Standard Penetration Test (Anu D-1586) (Blows/OS’) 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description Elevatior 

ORILLING CO.: Pm d/?--n- c tAb t---1=1= , r tVC BAKERREP.: e. T l(cl&.~//(n~~F 

DRILLER: - NC CLI M ( cb BORINGNO.: bq- M&703 @CM SHEET 1 OF 5 - 

. . . . . . . \ . . .._, -.. ..~_ . - 



S.O.NO.: 62-7 o- Zr 3. BORING NO.: 69 - Mm03 

SAMPLETYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube w = Wash . 
R = Air Rotary C = Core 
cl = Denison P = Piston 

N = NoSample 

I Sample 
Depth type 

and 
No. 

;-2 

5-3 

;-C 

5-G 
--- 

amp 
Ret 
(FL 
61 
W 

Lab. 

Of 

Pen 
Xate 

6 
- 

0 
- 

0 
- 

- 

c 
- 

DEFlNflIONS 
SIT = Standard PenetrationTest (ASTM D-1586) (Blow~10.5’) I 
RQD = RodcQuality Designation (94) 
Lab Uass. = USCS (&TM D-2487) orAA!iHTO (ASTM D-3282) 
Lsb Moist = Moisture Content (ASlM ~-2216) Dry Wetght Basis 

I 

Visual Description Elevatic 

DRILLING CO.: BAKER REP.: r!% 8 =iiY j( u=.rcC)K U 
I 

DRILLER: dfL,.I f-JM I? I c-.r% BORING NO.: c, 9 -M hb.3 (T! r /-I SHEET 2OF 5 



SAMPLENPE DEflNlTlONS 

S = Split Spoon A = Auger SIT = standard Penetration Test (ASTM D-1586) (8lowrlO2i9 

T = ShelbyTube W = Wash RQD = ROCkQUalityD~igfIatiOn(%) 

R = Air Rotary C =.Core M as = tJSCS (ASTM D-2487) orAASHT0 (ASN D-3282) 

0 = De&on P = Piston ti joist x Mokture Content fA!ZM O-2216) Dv Weight Basis 

N = NoSample 

Qmp. Lab. 
-Pie Ret SPT aasr PtD 

Depth type (Ft. or or @Pm) . Visual Description 
(RI and RQD Pen. 

No. 2) Rate 

. . 
_- 

w 

-c-M(=‘- 
B 

43- 
_----- - --.- ---- 

~&3zdlLsH GRG‘J f,AJ& Sr4~& - 

S0*Z CcJw ] ~rTcS SrcJ-, /vzOfST,. 

2 
o @kbl~M iJErdSE* 

S-8 ;i ; 

jLJ.7 -r-c’-- -- - 
13 

w- 

M4- 
- - - - 

cy&.cce E3rsJ-f 
y--G<&7 yi-ypq-. 

d,?-r CG SAti ,; ‘L\‘TT US SILT, . _.__---. 

’ ; 0 COAST ] Srcf=/=. 

s-y 2*0 ‘I 

6 

Ei3- 

:54- 

-54 ME- 

_. _ ._ ____-_.-.-- 

Is%- 
____ ___ _- - c_ _-- ----. _-- _- - . . . ._ ..- --- _- 

!S% 7 

()RjLUNG ~0.: ?A f; 4 &n-v ‘&LF F GC. BAKER REP.: E ’ q. KC-t% I dK.4 C’F 

DRILLER: (A.1 fL(--l Of.4 /QI c.1. I BORING NO.: G’? - M t.tj(‘J /,f b/ SHEET 3. OF 3 



TEST BORlh!~ RECORD 
PROJECT: sSrr-rc, 69 - 
50. NO.: G 24-7 o - 21-3 - 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W =Wash 
R = AirRotary C = Core 
D = Den&on P = Piston 

N = No Sample 

Depth 
W-1 

b?- 

7D-- 

,I - 

tt- - 

I.3 - 

Y- 

-s- - 

76 

n-.-- 

78- 

ample 

% 
No. 

i-12 

S-p 

;amp 
ReC. 
(Ft. 

:I 

PT 
w 
IQQO 

\I 

lb 

(8 
2L - 

Lab. 
a=. 
or 

Pen. 
Rate 

PlD 
MM 

0 

DEFINKIONS 
spy 3 Standard Penetration Tti(A!XM D-l 586) (8lMO.S’) 
RQD = RockQualityDesignation(%) 
L& class. = tJsC!G (ASTM D-2487) or-0 tJW-M D-3282) 
ad,~o~t=~MdstureContent{ATrM~2216)DryW~htBarls 

DRILLING CO.: t/arpIQd71- - Cth~-(=. F. LIC. BAKER REP.: E ’ T /<t-Z /d [LA U 6- 

If-J A cc-t% 
I 

DRILLER: fCL’r4t-w BORINGNO.: 6%M(JU~~CH SHEET 3 Of ‘1 



BORING NO.: 6 9- Mk) a.3 (3 cy 

SAMPLETYPE 
5 = Split Spoon A =Auger 
T = ShelbyTube W = Wash 
It = AirRotary C = Core 
0 = Denlson P =pbton 

N = No Sample 

Sample 
Depth m 
(Ft) and 

No. 

b3- 

H- 

at- 

as- 

%Q- .- 

Q- 

v- 

qs- ---. 

%- 

x 47- ..-_ 

:%- 

I%- 

4s ’ s’ 

AC: 

-. 

5- I’ 

--- 

S-IF 

& c 

Lab. 
cla.u. 

or 
Pen. 
Rate 

- 

- 

- 

PJD 
‘pm 

- 

3 

- 

- 

0 

- 

- 

c 

- 

- 

C 

- 

- 

DEFlNtTlDNS 
SK = Standard PenetrationTestmM D-1586) @lowslOs) 
RQD = RockQualIty Deslgnadon (%I 
lab Class. = WCS (ASM D-2487) or AASHTO m 03282) 

Lab waist. = Molstun Content (ASTM D-221 6) Dry Weight Basis 

Usual Description 

- 5;9F4G - 

Elevatior 



SAMPLE TYPE 
5 = Split Spoon A =Auger 
1 = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Deniron P = Piston 

N = NoSample 

Depth 
(Ft) 

iamplc 

z 
NO. 

;-x 

-.. 

i-?-l 

.--- 

-- 

EL2 

DRILLING CO.: _ 

?.eQ’ 

1-2 

- 

3.4 
___ 

- 

‘PT 
K 

1QD 

Lab. 
class. 

Or 

Pen. 
Rate 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-lS86) (skws/O.S) 
RQD = Rock Quality Designation (%) 
Lab Cks. = USCS (A!G’M D-2487) or-0 &.STtvl D-3282) 
Lab Moist = Moisture Content &STM D-2216) Dry Weight Bask 

Visual Description Elevatior 
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SAMPLETYPE 
S = Split spoon A = Auger 
T = ShelbyTube W = Wash 
R = AirRotary C = Core 
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DEFINITIONS 
SpT = Standard PenetrationTestfASTM D-1586) (8~owslOS) 
RQD = Rock Quality Designation (H) 
lab Class. = m (ASTM D-2487) of AASHTO (Asmn D-3282) 
Lab Moist = MoistureContent (ASTM D-2216) Dry Weight Bask 
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FIELD WELL CONSTRUCT-ION LOG I 

Pay Items 

Quantity Unit 

\2 

Remarks 

1 I I I 

Cement 

WV 

Cementi 
Bentonite 

WI 

Bentoni te 

WI 

Drill . 
Cuttings 
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F. 
5 

Backfill 
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. . . . . . . . . . . . . . . . . . . . l!!!!lJ . . . . . . . . 

I WELL OIAM. 

I I 
INFORMATlON (INCHES) 

TYPE 
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DEPTH (FT.) DEPTH (FT.) 
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Rubber 
Packer 

(#4) 

Sand 

(#S) 

Gravel 

WY 

230 I230 

Well Installation Detail 

2 

3 

4 

1 h Al 

-$ 
I 

6 

7 

8 

Well 
Key 

So!id 
Casing 

(#7) 

Slotted 
Screen 

(#f3) 

ORILLING CO.: I!%/;,,AT- o\)OC-I=&; 3-rNC. BAKERREP.: E,T )(L=,,u,(~\I~--- 

DRILLER: df--lfM ctl% BORINGNO.: 69-/qlnlo3 &U-r SHEETI0F-S - 

_. .  .  .  .  .  . . - .  k - . x , \ -  .  .  .  .  . . > .  .  .  .  .  .  _. .  .  _. _. , .  i 



BORING NO.: C9-, IyLi)O.I+ 4 

Backfill 

Key 

Cement 

(91) 

Cement/ 
Bentonite 

W) 

Bentonite 

(#a 

Drill 
Cuttings 

Ii+31 

Rubber 
Packer 

(#4) 

Sand 

(iw 

Gravel 

LL-U W-3 

)4-i II 
. . . 
-i II 

i- 

w-l II’ 
\7 

u) 
Well 
Key 

- 

- 

- 

- 

= - - - - - - 
= 

- 

Solid 
Casing 

W7) 

Slotted 
Screen 

W3) 

DRILLING CO.: 
-. 

&I& PIT - &A=/- r .dC. BAKER REP.: e I J; /<LE 10 k.4 of 

DRILLER: Lfllul Ah AC c c=-’ BORING NO.: 6% M*33& SHEETLOFS 



Cement 

W) 

Cement/ 
Bentonite 

W) 

Bentonite 

W) 

Drill 
Cuttings 

(#3) 

FIELD WELL CONSTRUCTION LOG 

01 - 

\3? - 

133 - 

u4 - 

us - 

R6 - it I 

Backfill 
Key 

Rubber 
Packer 

(#4) 

Sand 

W) 

Gravel 

(86) 

- \ 
137 - 

t&8 - 

I39 - 

x-1 - 

ro2 - 

IQ3 -fl 

-224 - 

205 - - 

is - 

297 - 

2n8 32 
‘Lp9 - 

210 - 

- - 

f7 

- 

- 

I 

#I 

d 

#I 

- 

#z 

- 

Well 
Key 

Solid 
Casing 

W7) 

Slotted 
Screen 

(#8) 

DRtLLlNG CO.: F ~\--ny&c~~. Ttic. BAKERREP.: es% h-&w+W*f 
I 

( DRILLER: cdfCLlA1*2 /Q I is.= BORING NO.: c19 - flri3 o.-~c?I c Y SHEET&OF& 



Cement 

WI) 

Cement/ 
Bentonite 

(#O) 

Bentonite 

(aa 

Drill 
Cuttings 

(if31 

Backfill 
Key 

Rubber 
Packer 

w41 

Sand 

w3 

Gravel 

(5%) 

Well Installation 
Detail 

211 - 

212 -* 

- 2 
213 - 

2\4 - 

25 - 

a6 - 

2J7 - 

u8 -‘ps 

u9 - 

23-O- 

w- 

2x2 - 

Z.-.x3 - 

34- 

ug-- 

226 - 

2.. - 

DRILUNG CO.: ?A&Qj II- h--FF z-c* 
DRILLER: 

I 
(C-LI &+I A cs% 

- 

‘fi 

- 

23 

‘s - 

if 2 

- 

*s 

“5 

- 
BAKER REP.: 

BORING NO.: 

Well 
K@Y 

Solid 
Casing 

(#7) 

Slotted 
Screen 

WO 



Backfill 
Key 

Cement 

WI 

Cement/ 
Bentonite 

MO) 

Bentonite 

w9 

Drill 
Cuttings 

)I f (#3) 

Rubber 
Packer 

(#4) 

Sand 

W5) 

Gravel 

W) 

3l- 

32 -% 

33 

34- 

35 - 

36 - 

!37 - 

u8- 

q9 - 

w- 

q-1 - 

B2 - 

+ - 

w- 

w+- 

36 - 

w- 

‘248 - 

49 - 

ZJO - 

- 

5 

- 

Well 
Key 

Solid 
Casing 

(dc7) 

Slotted 
Screen 

W3) 



/-.: 
5 t470-ZIZ 

COORDINATES: EAST: t47tz54-. 9 NORTH: 3 s 60 4 

ELEVATION: SURFACE: 364Lo I TOPOFPVC&tlG: l 38, 63 t 

24 
i 

ZIG: 

SPLlT CORE PROGRESS 
SPOON CASING AUGERS BARREL DA-I-E (FT) WEATHER (FT) TIME 

IZE (DIAM.) 2” 

ENGTH 30’ __ 

YPE 

iAMMER WT. 140’ s 

:ALL 30” 
iTICK UP 

:EMARKS: 

SAMPLElYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W &Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 
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DEFINITIONS 
SPT = Standard PenetrationTest (ASTM D-1586) (Blows/O.57 
RQD = Rock Quality Designation i%) - . e 
Lab Class. = USCS (ASTM D-2487) or AASHTO (A.VM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

Match to Sheet 2- 

Elevatio 

DRILLINGCO.: %RRA-% - do Lf=+! 6 cs BAKER REP.: EeT &ztti~AoF 

DRILLER: ti1ctmcA~ f? ICC BORING NO.: 67 -M*3 15 8 W-f SHEET 1 03 - 

. . . . . . . . . ._ _. . . . -. 
~~ 



DEFlNlTlONS 
SIT = Standard Penetration Test (ASTM D-1586) (Bl~/0.S’1 I 

SAMPLE TYPE 
5 = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = AirRotary C = Core 
0 = Oenison P = Piston 

N = No Sample 

RQD = Rock Quality Designation ii/o 
lab class. = USCS (ASrh4 D-2487) Or AASHTO h!TM D-3282) 

- I 
Lab Moist. = Moisture Content (-M D-22161 DryWeIght Basis 
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DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) @~ws/OS) 
RQD = Rock Quality Oeslgf’WlOn (%) 
Lab cbss. = lJscS (A!XM D-2487) or AASHTO (KfM D-3282) 
Lab MOM. = Moisture Content (ASTM D-2216) Dry Weight Bask 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W =Waih 
R = Air Rotary C = Core 
D = De&on P = Piston 

N = No Sample 
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SAMPLE TYPE 
5 = Split Spoon A = Auger 

1 = ShelbyTube W = Wash 

R = Air Rotary C = Core 
D = Denison P = piston 

N = NoSample 
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DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-l 586) (8 tows/O.S’) 

RQD = RockQualityDesignation(??) 

Lab Class. = USCS (ASTM D-2487) of AASHTO (&l-M D-3282) 

Lab Moist = Moisture Content (ASTM D-2216) Dry Weight 8asls 
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SAMPLE TYPE 
5 = Split Spoon A = Auser 
T = ShelbiTube W = Wash 
R = Air Rotary C = Core 
D = De&on P = Piston 

N = No Sample 
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DEFINITIONS 
SK = Standard PenetrationTest (ASTM D-1586) @kws/O.S) 
RQD = RodcQuality Designation (%) 
Lab US. = USCS (ASTM D-2487l Or AASlffO (A!47kl D-3282) 
Lab hlokt = Moisture Content (AfXM D-2216) Dry Weight Basis 
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SAMPLE TYPE 

5 = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = AirRotary C = Core 

D J Denison P = piston 

N = No Sample 
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DEFlNmONS 

SpT = Standard PenetrationTest (ASTM D-1586) (Rlows10.5~ 

RQD = Rock Quality Designation (%) 

Lab Class. = USCS (ASTM D-2487) or tiStiT0 (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLE IYPE 

5 = Split Spoon A = Auger 

T = ShelbyTube w =wash 

R = Air Rotary C = Core 

D = Denison P = piston 

N = No Sample 
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SAMPLE TYPE 
S = Split Spoon A = Auger 

T = ShelbyTube W = Wash 

R = Air Rotary C = Core 

D = Denison P = Piston 

N = NoSample 
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DEFlNtTlONS 

SPT = Standard Penetration Test (ASTM D-1 96) (B~owsl0.S~ I 

RQD = Rock Quality Designation (56) 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

- I Lab Moist = Moisture Content (ASTM D-221 6) Dry Werg ht Basis 
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FIELD WELL CONSTRUCTION LOG 

I PROJECT: smz 69 - &m&Ziw AL =VcSr. 
CT0 NO.: 6 6?470-t12 

DATE: 4/af!9~ 
BORING NO.: 6 9 - k w ( $ &u 

I 
COORDINATES: EAST: 24-7 22.541? NORTH: 3oszta 4 
ELEVATION: SURFACE: ?f,l z 

I TOP OF STEEL CASING: 3 8 (6 3 ’ 

I Pay Items 
-- 

Item Quantity Unit Remarks 

\O 
If 

a5 Srt\=G P,A WL S(JG 12’ Fr, 

I WELL DIAM. 

I I 
INFORMATION (INCHES) 

TYPE 

.  

p=- 
I  

Cement 

Gw 

CemenV 
Bentonite 

(#O). - 

Bentonite 

W) 

Drill ’ . 
Cuttings 

W3) 
- 

Backfill 
Key 

. . . . . . . . . . . . . . . . . . . . l!!li- 

Rubber 

Packer 

(#4) 

Sand 

(#S) 

Gravel 

TOP BOlTOM 
DEPTH (FT.) DEPTH (FT.) 

Well Casing 2 7wG + 2143 220 

Well Screen 2 P \JG 220 230 

Well Installation Detail 
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DRILLER: lCCl #?fi I c.(=;. 

Well 
Key 
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FIELD.WELL CONSTRUCTION LOG . 
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Backfill 
Key 

Rubber 
Packer 

W4) 

Sand 

WS) 
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FIELD WELL CONSTRUCTION LOG 

B&kfill 

Cement 

WI 

Cement/ 
Bentonite 

(m 

Bentonite 
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(#4) 

Sand 

W) 

Gravel 
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;2 - 
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/ 
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r1 - 

22 - 
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Cement 

WI 

Cement/ 
Bentonite 

MO) 

Bentonite 

W) 

Drill 
Cuttings 

M3) 

Backfill 
Key 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . w 

Rubber 

Packer 

(#4) 

Sand 

WI 

Gravel 

(#6) 

31 -kc 
d 

,2 - 

13 - 

M- 

:5 - 

16 - 

17 - 

)8 - 

19 - 

P- A 
J 

s1 -% 

L42 - 

s3 - 

M4 - 

-2% - - 

L46 - 

L47 - 

-88 - 

rq9 -*5 

50 

Well Installation 

- 

“1 

7 

- - 

Detail 

-5 

Well 
Key 

. -4 . . 

Solid 
Casing 

(#7) 

Slotted 
Screen 

(544) 



APPENDIX E 

CHAIN OF CUSTODY FORMS 
. 



2p P&ryParkwiyC~ 1 Contract #/Billing Reference II 
Gaithersburg, Maryland 20877 
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Matrix 

DaWlime 

#yl m&7 

Date/Time 

1 ..g 

‘. Date/Time 

Initials 
COMMENTS 

,’ 
et&&d By: I 

Relinquished By: 
I Received for L&oratory By: Date/Time 

Received By: k 
Date/lime Shipper: 

I 

Received By: Lab Comments: Temp: 



,..-w:, “‘,111 . ;’ . , -. 

5 

; ” m,,, 

GP ENVIRONMENTAL SERVICES. INC. 
) CC‘ 

202 Perry Parkway 
Gd?hersbwg, hbryhnd 20877 

(301) 926-6802 

=I 

93 
I /-. / / / / / 

I 

Turnaround Time //f?3.$& 
/ / I 1 / 

/ / / / / / 
# of Container 

2 of 2 Pgs. 

Address: 

COMMENTS 

Rfnqy By: 
I 

Datellime 
I 

Received By: 
I I Relinquished By: I Received for Laboratory By: 

I 
Date/Time 

I 

I I I / I I I-. .~R -. . 1 _ . . . . 
Relinquished By: I I 

Datemme I Received By: I vale/ 1 ime 
I 

snipper: I Airbill No.: FW--a 

Relinquished By: 
Date/Time 

Received By: Lab Comments: Temp: 



QP ,ENVIRONMENTAL SEJWIC~~; SC.: : .I’ + ? I 202 Perry Parkway 
i ._ Gaithersburg, 
:: 

Maryland 20877 
(301) 926-6802 

/!!d 
/ / / / / / / / / / 

! Project: Gz*m - ztz s,Ic 69 Turnaround Time 

Client nAGa? Ehiv 
# of Container / / / / / / / / / / . , 

Send Results To: flarr Fiske,,,, h d 
&ntainer Type 

, Preservative / / 

I  I  I  

Received for Laboratory By: Date/Time 

Relinquished By: Datemme Received By: 
Date/lime Shipper: Airbill No.: 

Relinquished By: Lab Comments: 



Gaithersburg, Maryland 20877 
(301) 926-6802 g&w%7 -x/?l x of x I I Pgs. 

/ / / cL.:rAa. /- I, -Y- - .7 1 Turnaround Time /bd>P y,’ ,’ / 
/ / / / . . I I 

/ / / / / / 
rl”,‘bk. @ & &hf[>-&X/& 

Client z#ti&( . 
p # of Container 

- &ntainer Type 
Send Results To: 

Address: 

Phone: 

SemplelOil 

Sample 
Matrix 

Datemme 

Relinquished By: ! Date/Time 

Relinquished By: 
Date/lime 

--.-. - . 
Initials 

COMMENTS 

! EKf/l KIXIKlKl I I I I 

Received By: 

Received By: 

Received By: 

Relinquished By: 

Date/Time Shipper: 

Lab Comments: 

Received for Laboratory By: Date/Time 

. _ 

Airbill No.: 

~fQ~g~/~~q~ 
I-. 

Temp: 

1 I . 
‘Y-J 



/ / / / / / / 
/ / / / / / / I 

I 1 -I>..---. I Used / / / 
I I I / / / I 

Relinquished By: 
Date/Tme 

Received By: Lab Comments: 

I 







;, ‘I : 2@ P&y Parkway 

Turnaround Time 

Phone: 

Sample ID# Date Time 

Sample Sampler’s 

Matrii Initials 
CLIENT 

COMMENTS 

- 

cx.. 

‘{ 

k htdTime 1 Received By: 1 Relinquished By: 1 Received for Laboratory By: 1 Date/lime 

By: 
Datemme Shipper: I &bill No.: tw-er( 

Relinquished By: 
Date/Time 

Received By: Lab Comments: Temp: 



202 Perry Parkway 
Gaithersburg, Maryland 20877 

(301) 926-6802 

Conlrad #/Billing Reference II 

“’ Sample ID# Date Time 

Relinquished By: / 1 DateIrime 

I Initials 

Turnaround Time 

# of Container 

/ / COMMENTS 1 

-.a 

‘. 
: 

Received By: Relinquished By: Received for Laboratory By: Datemme 

Received By: 
Date/lime Ship&: Airbill No.: f+D-G~ 

0 825 s46qld 
Received By: 



1 

~“~NVIR~NMENTAL SERVICES, INC. 
202 Perry Parkway 

Gahrsburg, Maryland 20877 
(301) 926-6802 1 WY To -d’ot ” II of Pg! 

Turnaround Time / 
/ / / , / ?/,/ I 

# of Container 

RelinquiShed By: I I Date/lime 1 Received By: I Relinquished By: 1 Received for Laboratory By: I Date/Time 

&-‘a #,&&y/fY;J/ &;/A ,;-A 
4 

Relinquished By: .“. Date/Time Received By: 
Date/Time Shipper: Airbill No.: &+d--e& 

‘: 

flz&M-g4 &?25’ 
Relinquished By: 

r 

Date/lime 
Received By: Lab Comnients: Temp: 

I: _‘. . 

:, :;,L- ,. ; 
1. .:,:;;r,;~,5,~::~ 



GP ENVIRONMENTAL SERVICES, INC. c.o/G.~ qe.;x/ 
202 Perry Parkway Conmu #/Billing Reference 

Gaithersburg, Maryland 20877 IelI/-+- - .- 
(30-i) 926-6802 [ 6o’YF -/c/x. of / Pgs, ,I 

Project: 6 ;i#* - 2 /a A 57, I?? ?- 
Turnaround Time 

Client /r?@&J ~‘n/~,/&~&&w Ye&?. # Of c0ntainer / 
I . _  

hd I 
4G &taineiType / 

Preservative 
Used 

Phone: 

Sample Sampler’s 

I- , Date/Time Received By: 

Relinquished By: Y 

Relinquished By: 

Date/Time 

Datemme 

Relinquished By: Received for Laboratory By: Date/Time 

Received By: 

Received By: 

Date/Time Shipper: 

Lab Comments: 

Airbill No.: p,Q - 04 

m253wom2 
Temp: 

‘. C’ 
i 

III c, /: 



_ . . ,, ., :,.: ;* .’ ,,I r , /_, ;, 1 ,‘.,_ 

NVIRONMENTAL SERVICES, INC. 
202 Perry Parkway 

Gahhersburg, Maryland 20877 
. . (301) 926-6802 

Project: k& +FO - a/ ;t Turnaround lYrne J,‘re 6.9 

/ 
/ 

/ 
/ ‘/ 

/ / 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ / 

/ / 
Client 

/ 
Send Results To: M A ~/J//7&&t/ 

/ / / / / / / / / 

Preservative / 

Address: 

Phone: 

COMMENTS 
I I I 

Relinquished By: 

Rece’v* By: I 

Received for Laboratory By: Datemme 

Relinquished By: Date/Time Received By: 
Date/Time Shipper: Airbill No.: /%?o- a 

Relinquished By: 

rlmw~wa 
Date/Time 

Received By: Lab Comments: Temp: 

I 
I I I I I I 

‘s, i/ d 



GP ENVIRONMENTAL SERVICES, INC. 
-:: -: ” 

. C.&c.#od/3 

Phone: 

Sample ID# Date Time 

Sample Sampler’s 

Matrix Initials 

202 Perry Parkway 



. . . 

,, ,... -. .: :..,, r. : .,I,., 
..:..n.. .,I’ 

j  ..’ Gp 

I 

&++, *,,,.n r. 8 

& 

) ,’ ---,-- . ” 

1 

NVIRONMENTAL SERVICES. INC. c.ac.# c=wM 
I I 

202Pexr$ixkway 
Gaithersburg;Ma+nd 20877 

(301) 926-6802 

I 

3erlo neSulIS 10: /y/#/y /5i4/r//);l/yR) 

Address: 

Turnaround Time 

. , #of Container 

- Container Type 

Phone: 

Sample ID# / Date / Time 

I I 

Relbquished By: ,. ,Date/Time Received By: 1 Relinquished By: 

Relinquished By: Date/lime Received By: Date/Time Shipper: 

Relinquished By: 
Date/Time 

Received By: Lab Comments: 

_~~ ~ 
Received for Laboratory By: 1 Date/lime 

Airbill No.: 
/?l&-4% 



GP E NVIRONMENTAL SERVICESANC. 
202 Perry Parkway I Co&act #/Biilim Reference : 

Gaithersburg, Maryland 20877 
(30-l) 9264802 C;1fF&-A/2 1 of / Pgs. 

Turnaround Time 

% nf Ccmtainer 

Send Results To: M@fi /3&&&7&y. 
Address: 

Phone: 

Sample ID# Date Time 

Sample Sarnplerk 

Matrii Initials 

Received By: 

Received By: 

Relinquished By: Received for Laboratory By: Date/Time 

0 . . . 

Date/Time Shipper: Airbill No.: FikB=~ - 
-I 

I 
p 

,a’ OBZS846'?~i 

Relinquished By: 
Datemme 

Received By: Lab Comments: 



I l’h, 
;.\ . . . . 2 

1 I-.., 
1 

NVIRONMENTAL S INC'F .' .a"\ / c. a&*~@~yoJg 
202 Perfy Parkway 

Gaithersburg, Maryland 20877 
(301) 926-6802 . . - 

/j%%&& 
/ 

P ime / / / / / / / / / , I / I / / / I / / 

Relinquished By: 
Date/lime 

Received By: Lab Comments:x h’i!b F%!?%fff~d Tyy: 

I 
I I I I I 

.  



br JSNVIRONMENTAL b33~VIcES,"x~c. 
202 Peq Parkway 

Gaithersburg, Maryland 20877 
(301) 9266802 

Proiect: 

Client PM&7& 

Send Results To: 

Address* 

Turnaround Time Turnaround Time /&l& /&l& 
. # of Container . # of Container 

- Container Type / - Container Type / 

_ Preservative _ Preservative 
Used Used 

Relinquished By: Date/Time Received By: Relinquished By: Received for Laboratory By:. Date/lime 

Relinquished By: I Datelllme 
I Received By: I bate/rime Shipper: 

I 

Kished’By’ j (“, . 1 Oatere 1 Redwd BY: (,, 1 Lab Cornmen; 



T 
I sT;;.oN 1 DATE 1 TIME’ 1 COMP 1 GRAB 1 STATION LOCATION 

REMARKS 

UISHED BY (SIGNATURE): 

, 
‘\ 

1 

NUS440REVISED0891 . .' 
', '. .; 

i . . . 

‘ 

* 

‘, 
’ 

/  

.  

‘.., 

.  



@ Microbac Laboratories, Inc. 
CHAIN-OF-CUSTODY RECORD 

Mid-Athlic Diviric.n 
604 Morris Drive. Newpi News, VA 23605 
804/825.1ooO Fu: 804B2.51200 

Au l Fuel l Water l Food l Wastes & 

w/ok 

# of Bottles: 

Special Instructions: 
Job Number 

Special Instructions: 

Possible Hazard Identification: (Please indicate if sample(s) are hazardous materials and/or suspected of containing levels of hazardous substances.) 

wonhazard 0 Flammable Cl Shin Irritant •i Highly Toxic q Biological 0 Other 
P!UK Specify 

Tbmaround Time Required: (Rush must be approved by appropriate Manager and is subject to surcharge.)* 

Normal *Rush 24- 4g- Other 3 cl&$ 

Sample Disposal: Return to Client or Disposal by Lab (Laboratory reserves the right to return hazardous samples to client) 

Relinquished By: Siprut 

YJzzAdwo. T%-ee$/ Cows /zYkkrA 
Duenii 

-. - r /I-L:G 
Received By: Sipatuc . C-WY DuJlim 

Relbiauished Bv: 
Received By: * 

Relinquished By: Sipbnc 

Received By: Si*muurc 

------____ 



m@ Microbac Laboratories, Inc. 
Mid-Allah Division 
WI Morris Drive. Ncwpon News. VA 23605 
SO4/825.looO Fax: 804/825-1200 

Air l Fuel l Water l Food l Wastes 

w/o!+ 

# of Bottles: 

Special Instructions: 

1 

CHAIN-C '"a'T')US~~~~ mzom 

l 

Special Instructions: 

Possible Hazard Identification: (Please indicate if sample(s) are hazardous materials and/or suspected of containing levels of hazardous substances.) 

0 Nonhazard Cl FlammabIe 0 Skin Irritant q HighlyToxic 0 Biological 0 Other 
p*ue spcity 

Turnaround Tie Required: (Rush must be approved by appropriate Manager and is subject to surcharge.)* 

Normal *Rush 24- 48- Other 3d4g9 

Sample Disposal: Return to Client or Disposal by Lab (Laboratory reserves the right to return hazardous samples to client) 

Relinquished By: Signature .$&s-d?a*-/ compally 
RHL? 0 u=J==J.>Z-9f /JOG 

Received By: Signmum H -WY DudlIme 

Relinquished By: 
Received By: 

Relinquished By: SiglWLW cowY EUWTII 

Received By: Sipuwc C-VW Ducmnr 
_ _ -T------z7 - -- -- - ____I ._-.- ---. ----- - - -L--- -- 

. - - I .  

. . “ .  



Due Date 

w/w 

# of Bottles: 

Special Instructions: 

CHAIN-OF-CUSTODYRECORD 

i%~~Isc:ploAr Jgl /,-Tog 
Phone&Fax ’ 

WI-2 se -+cac c 
Billing Address 

J-AA& 

Job Number 
~~*,~~-Z.r-oGuc -ccC~G 

Purchase Order No. 

Possible Hazard Identification: (Please indicate if sample(s) are hazardous materials and/or suspected of containing levels of hazardous substances.) 

0 Nonhazard 0 Flammable Cl Skin Irritant 0 Highly Toxic Cl Biological Cl Other 

Turnaround Time Required: (Rush must be approved by appropriate Manager and is subject to surcharge.)+ 
Pkne spxxy 

Normal *Rush 24- 48 Other Jd2 

Sample Disposal: Return to Client or Disposal by Lab (Laboratory reserves the right to return hazardous samples to client) 

Relinquished By: SigMlluc Jfdw%Ao &-4-+i&,/ hWY 

R> 
---=J-2l-Sr /6-‘co 

Signme COW-Y Mm 

Relinquished By: Siprurw CMnponY ht&iillt 

* 1 Receivid By: SipLlUC Comwv Dawrime 

Relinquished By: Sigmkue CornpvlY DUdlie 

Received By: signarm CQW-Y ! 
- - --r----w-- - _- --- - ---- 



/’ “‘7 
CHAIN-O- XJSTODY RECORD 

Due Date 

w/CM: 

# of Bottles: 

Special Ir~~tructions: 

fiL%&vc//s , 
Phone & Fax 

q/r . 2 d;p -t.$-tee 

Billing Address 
/A4 +- 

Job Number 
42 Y25 - a./2 . ou*u - &cr2Q 

Purchase Order No. 

Special Instructions: 

Possible Hazard Identification: (Please indicate if sample(s) are hazardous materials and/or suspected of containing levels of hazardous substances.) 

Cl Nonhazard Cl Flammable 0 Shin Jrritant cl Highly Toxic 0 Biological 0 Other 
p(urc Specify 

Tbmaround Tie Required: (Rush must be approved by appropriate Manager and is subject to surcharge.)* 

Normal 

Sample Disposal: Return to Client oratory reserves the right to return hazardous samples to client) 

Relinquished By: Gww &&4- mmm;r..., pqr /p dJ 

Received By: Cm-v mwlime 

Relinquished By: 
Received By: 

Relinquished By: Siptwwc COmp”y mwlim 

Received!!$- /T”YT C-Y fhl@l-ll 
-- - _ 7 _.._ _ ______-- _- -_ _- - _ - ___ .._- 



Due Date 

w/oil: 

# of Bottles: 

Special Instructioris: 

Phone &Fax 
$4.2 -2 a’77 -&CC0 

Billing AddressfAJLlp 

Job Number 
&*//I4 -2/x -&cL.Lc. *aor(cjCI 

Purchase Order No. 

Special Instructions: 

Possible Hazard Identification: (Please indicate if sample(s) are hazardous materials and/or suspected of containing levels of hazardous substances.) 

0 Nonhazard 0 Flammable Cl Skin Irritant 0 Highly Toxic q Biological 0 Other 

Turnaround Time Required: (Rush must be approved by appropriate Manager and is subject to surcharge.)* 
Please Spcify 

Normal *Rush 24 @ kfd$3- 48 

Sample Disposal: Return to Client or Disposal by Lab (Laboratory reserves the right to return hazardous samples to client) 

Relinquished By: Sipmlurc ,+4%&&4~~# C-Y /gY+, -I+ . .) p,l’;- .‘k- .T G 
Received By: si$lulururr v tfY* MY oaullmc 

Relinquished By: si*lmlm -W-Y Dawlimc 

I 

.( 
Relinquished By: SigNlure .! d C--T-Y 

/II Received% -- _ sipnuUrc _ _ _ - - ---- -__- - --1 -- . - - 



@ Microbac Laboratories, Inc. 
Mid.Atlanlic Division 
604 Morris Drive. Ncwp~n News. VA 23605 
804/825-1000 Fax: W/825-1200 

Air l Fuel l water l Food l Wastes 

Due Date 

W/Ok 

# of Bottles: 

Special Instructions: 
Job Number 

&? Y7G -3/J -LsoCG -c;t<3G 
Purchase Order No. 

t 

Special Instructions: 

Possible Hazard Identification: (Please indicate if sample(s) are hazardous materials and/or suspected of containing levels of hazardous substances.) 

0 Nonhazard 0 Flammable 0 Skin Irritant 0 Highly Toxic 0 Biological Cl Other 

Tornaround Time Required: (Rush must be approved by appropriate Manager and is subject to surcharge.)* 
plcuc Spxify 

Normal *Rush 24 

Sample Disposal: Return to Client or Disposal by Lab right to return hazardous samples to client) 

Relinquished By: SipnUWC 
.,&+.+0@~ * Darnime 7.)7.f/ f5/ cc 

Received By: 
Spawn ’ W/’ Cows Dawnme 

t 

Relinquished By: 
Received By: 

Relinquished By: 

Rec_eived By: _ 



GP ENVIRONMENTAL SERVICES, INC. 
202 Perry Parkway 

Gaithersburg, Maryland 20877 
(301) 9264802 

I 

cot ---($9 40 0 

Contract #/Wing Reference 

Relinq; By: 1 Datere 

II 

Received By: Lab Comments: 

Received By: D&e/Time Shipper: Airbill No.: 
b 

Temp: 

i-- IN 



‘i Environmental Services No. 58’7 -, 
CLIENT CODE 

QUOTE / SAR NUMBER 

Chain-of Custody Record 

0 1) WANTERRA, INC. 
4101 SklUFFLE DR. N.W. 
NORTH CANTON, OHIO 44720 
PHONE (216) 497-9396 FAX (216) 497-0772 

#$2) QUANTERRA, INC. 
450 WILLIAM Pll-f WAY 
PITTSBURGH, PA 15238 
PHONE (412) 626-5477 FAX (412) 626-5571 

(- ()f- -;r (.-J ‘-; q C,l/ 
’ 0 3) QUANTERRA, INC. 

5910 BRECKENRIDGE PKWY., STE. H 
TAMPA, FL 33610 
PHONE (813) 621-0764 FAX (813) 623-6021 

PROJ. NO. 1 PROJECT NAME/LOCATION , 

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

Date I Time Received by: (Signsture) Relinquished by: (SignatureJ Date / Time 

,/qrh c+ ,y’ 

Relgquisheh by: (Signature) u Date 1 Time Received by: (Signature) Relinquished by: (Signature) Date / Time 
-.. 

_.I 

Relinquished by: (Signature) Date / Time Received for Laboratory by: 
(Signature) 

Date / Time Remarks 

Distribution Original Accompanies Shipment. Copy returned with Report. 
I 

REMARKS 

Received by: (Signature) 

Received by: (Signature) 

FORM 004 I 



CLIENT CODE 

QUOTE I SAR NUMBER 
cl 1) 

Chain-of Custody Record 

I 

i- 

QUANTERRA, INC. 
4101 SHUFFLE DR. N.W. 

t!a 2) 

NORTH CANTON, OHIO 44726 
PHONE (216) 497-9396 FAX (2161 497-0772 

Environmental Services 

QUANTERRA, INC. 
450 WILLIAM PITT WAY 
PITTSBURGH, PA 15238 
PHONE (412) 826-5477 FAX 14121 826-5571 

cl 3) 

No. 58854 “: 
cot d,+ 0 5 

QUANTERRA,~Nt% 
5910 BRECKENRIDGE PKWY., STE. H 
TAMPA, FL 33610 
PHONE I8131 621-0784 FAX (8131 623-6021 . , . . . , . , 

PROJ. NO. PROJECT NAME/LOCATION 
624vo* WCC3 CAMP C~?rEV~cz 

LIZ St-r-i = 64 PARAMETER 

Relinquished by: (Signature) 

2y /$g.&( 

Date I Time Received by: (Signaturo) Relinquished by: (Signature) 
. 

Date I Time Received by: (Signature) 

Relinquished by: (Signature) ” Date I Time Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature) 

Relinquished by: (Signature) Date / Time Received for Laboratory by: 
(Signature) 

Date / Time Remarks 

FORM 004 
Distribution Original Accompanies Shipment. Copy returned with Report. 



” / 

) 
~YU~n~efy~ Environmental Services 

CLIENT CODE 

QUOTE / SAR NUMBER 

Chain-of Custody Record 

0 1) QUANTERRA, INC. 
4101 SHUFFLE DR. N.W. 
NORTH CANTON, OHIO 44720 
PHONE (216) 497-9396 FAX (216) ,497-0772 

@ 2) QUANTERRA, INC. 
450 WILLIAM PI-l-f WAY 

0 3) QUANTERRA, INC. 
5910 BRECKENRIDGE PKWY., STE. H 

PITTSBURGH, PA 15238 TAMPA, FL 33610 
PHONE (412) 826-5477 FAX (412) 826-5571 PHONE (813) 621-0784 FAX (813) 623-6021 

Relinquished by: (Signature) 

F/&L/-8 

e 

.  .  

Relinquished by: (Signature) u 

Relinquished by: (Signature) 

Date / Time 

Date / Time 
h 

Date / Time 

Received by: (Signature) 

Received by: (Signature) 

Received for Laboratory by: 

(Signature) 

Distribution Original Accompanies Shipment. Copy returned with Report. 

PARAMETER 

REMARKS 

Date / Time Remarks 

Received by: (Signature) 

Received by: (Signature) 



GP E NVIRONMENTAL SERVICES, INC. 
dl 

.y 202 Perry Parku?y 
Gaithersburg, Maryland 20877 

m-II \ Q3MRIY) 

I I .w 
Date/Time. R&eived By: 1 Relinquished By: 1 Received for Laboratory By: Datemme Relinquished By: 

Relinquished By: 

Relinquished By: 

Date/Time 

Date/Time 

Received By: 

Received By: 

DateIllme Shipper: 

Lab Comments: 

Airbill No.: 

Temp: 



,, 

CLIENT CODE 

QUOTE / SAR NUMBER 

Chain-of Custqdy Record 

q 1) y;“y;;-&J;\w c] 2) QUANTERRA, INC. 0 3) %“?NkRZ ,iiq4 O 3 . 

NORTH CANTQCI, bHiO.44720 
450 WILLIAM Pll-f WAY 5910 SRECKENklDGE PKWY., STE. H 
PIlTSSURGH, PA 15238 TAMPA, FL 33610 

PHONE (&16) 497-9396 FAX (216) 497-0772 PHONE (412) 826-5477 FAX (412) 826-5571 PHONE (813) 621-0784 FAX (813) 623-6021 

REMARKS 

STATION LOCATION 

.” 

. 

Date / Time Received by: (Signature) Relinquished by: (Signatu;e) 

F./.J@&y #..)& /m.Y /qe E>(r 
” 

Relinquished by: (Signature)’ ’ Date I Time Received by: (Signature) 
.-. 

Relinquished by: (Signature) 

* 

Relinquished by: (Signature) 

Date / Time Received by: (Signature) 

Date / Time Received by: (Signature) 

Relinquished by: (Signature) 

I 

Date I Time Received for Laboratory by: Date / Time Remarks 
(Signaim) 

FORM 004 

I  I  I  

Distribution Original Accompanies Shipment. Copy returned with Report. 



‘i ; ,.c 

cot * 69- 4-04 

GE’ ENVIRONMENTAL SERVICES, WC. 
202 Perry Parkway 

Gaithersburg, Maryland 20877 
(30-I) 926-6802 

Turnaround Time /14-Iwi4-M/ / / / 
0 of Container / ,/ I/ 

I  /f=J / / / / / / / 
Client 

. . -. --.._- . ..-. I 

Send Results To: 6 K ctz:rLvtisuP 

. 

roZ2QoV*L,f 3s 1S)OR 

Phone: 4( r /z~q, - 4~ $ e 

Sample Sampler’s 

Sample ID# Date Time Matrix COMMENTS 

6q-Ctit5- 
u3 

I r 

Of a\u * bb 1740 t2z3atz 4 e 
I 

Relinauished BY: 

I I I - I I I I I 
Date/Time Received By: Relinquished By: Received for Laboratory By: Datemme 

- 3)j /&j ,690 fg-& ~>c. “1,. 

\) 
Relinquished By: Date/Time Received By: 

Date/Time Shipper: Airbill No.: 

Relinquished By: 
Date/Time 

Received By: Lab Comments: Temp: 



-- 

APPENDIX F 
WELL DEVELOPMENT RECORDS 



DATE: 2- 15-94 



FIELD WELL DEVELOPMENT RECORD 

: - I -. DATE: 5- 250?4- 

-0 
EOLOGIS ENGINEER: 1, (5, ~\‘vvw,,,o.~~~,~. 

b I 

I TIME START DEVELOPMENT DATA 
0805 

TIME FINISH 

0935 

I INITIAL WATER LEVEL (Fl-) 

32&+ 

I I I I 
CUMUlATlVE 

TIME VOL”“= -.I 

(gal 

I t I 

TEMP 
.“I.IL 

Ions) 
I 

Pn 

(“) (pmhoslcm) 1 

SPEC. 

COND. I 
TEMP 

YC) , 
COLOR AND TURBIDITY 

I 

TOTAL WELL DEPTH (TD) 

BOREHOLE VOLUME 

(1-l) cz.6\9=44.353 

DURING DRILLING 

DEVELOPMENT METHOD 



DATE: 5 - 24-94 

TIME START 

0800 

TIME FlNlSH 

09 35 
WATER LEVEL (FT) 

33. (0 

TOTAL WELL DEPTH (TO) 

bQ.Q 

WELL DIAMETER (INCHES) 

2,Q 

CALCULATED WELLVOLUME 

- 

BOREHOLE DIAMETER (INCHES) 

8.0 

BOREHOLE VOLUME 

p.5) (2.6lC) = 43.0 

AMOUNTOF WATER ADDED 

DURING DRILLING 

N0mQ - 

DEVELOPMENT METHOD 

A ;v L.;Ck - 

PUMPTYPE 

RT co~pvctT;sor 

TOTAL TIME (A) 

\ hr. 35 b-i-\-4-k 

AVERAGE FLOW (CPM)(B) 

.G gcl\ka\ns 1 V.&Y 

TOTAL ESTIMATED 

WITHDRAWAL AxB = 

60 qa\kav\T 

“NV/OVA READING 

DEVELOPMENT DATA 

CilLOR AND TURBIDITY 



TIME START 

Los” 

TIME FlNtSH 

lrlooH 

INITIAL WATER LEVEL(R) 

9134’ 
TOTAL WELL DEPTH (TD) 

WELL DIAMETER (INCHES) 

3 ” 

CALCULATED WELL VOLUME 

BOREHOLE DIAMETER (INCHES) 

42 

BOREHOLE VOLUME 
V=12,82 % 2,GII = 

AMOUNT OF WATER ADDED 
DURING DRILLING _ 

DEVELOPMENT METHdD 
04~ VALUE A-3 

7;ZAs.r-r Pun? P 

PUMP TYPE 

TOTAL TIME (A) 

55 WItiS. 

AVERAGE FLOW (GPM)(B) 

TOTAL ESTIMATED 
WITHDRAWAL AxB= 

40 yq4LS. 
HNUlOVA READING 

TIME 
CUMULATIVE 

VOLUME 
(gallons) 

DEVELOPMENT DATA 

PH 
TEMP 

[“Cl 

I 
7102 - z 8so - 

109 - 

es - 

Y 

T 

OBSERVATIONS/NOTES 

SPEC. 
COND. 

(pmhoslcm) 

TEMP 

(u) 
COLOR ANDTURBIDITY 



FIELD WELL DEVELOPMENT RECORD 

GEOLOGIST/ENGINEER: &, pg;c,<(zy 

rlME START 

rlME FINISH 

1 14SH 
NlTlqL WATER LEVEL (F-r) 

I 

12178. 
rOTAL WELL DEPTH (TD) 

NELL.dlAMETER (INCHES) 

- 11 

ZALCULATED WELLVOLUME 

BOREHOLE DIAMETER (INCHES) 

Es Ir 

BOREHOLE VOLUME 
L/z !$.,?.L’ rC 2.6fl = 

14tc1.3 O)AL- 
AMOUNT OF WATER ADDED 
DURING DRILLING _ 

DEVELOPMENT METHoD 

scr@&cz Bu>cu f+CliECIC 

VQWL -I- = -f-Wi=ru PUMP 

PUMPTYPE 

TOTALTIME (A) 

AVERAGE FLOW (CPM)(B) 

TOTAL ESTIMATED 
WITHDRAWAL AxB = 

5 GALS 

HNUlOVA READING 

DEVELOPMENT DATA 

TIME 

CUMUIATJVE 
VOLUME 

(gallons) 
PH 

TEMP 
SPEC. 

COND. 
TEMP 

COLOR ANDTURBlDlTY 
(“cl 

(pmhoskm) WI 



FIELD WELL DEVELOPMENT RECORD 

rlME START 

w+sH 

rlME FINISH 

1535tl 
INITIAL WATER LEVEL (FlJ 

%SS 

TOTAL WELL DEPTH fl0) 

21,G8’ 

WELL DIAMETER (INCHES) 

3” 

CALCULATED WELL VOLUME 

13-t GALS. 

BOREHOLE DIAMETER (INCHES) 

8” 

BOREHOLE VOLUME 
LIZ 12, I’ x ZIG(I = 

31859 GAL. 
AMOUNT OF WATER ADDED 
DURING DRILLING 

N/A .- 

DEVELOPMENT METHoD 

SwrQGe QLOUC 
/ 

CHCdC 

V&LUG + ‘T4QbJ.i PVMP 

PUMPTYPE 

-_ 

TOTALTIME (A) 

so &IQ), 

AVERAGE FLOW (GPM)(B) 

ot 7 yp’y) 

TOTAL ESTIMATED 
WITHDRAWAL AxB= 

35 34&S 
HNUlOVA READING 

GEOLOGIST/ENGINEER: G I KGIE.J/,JKJQJ/= / (h71 f eL/.cQJ 

DEVELOPMENT DATA 

CUMULATIVE CDFr I I 

TlME VOLUME 
TEMP 

(gallons) 
PH (OQ ’ 

(pmhoslcm) (-cl 

I I 

EG. I TfiMp I COLOR ANDTURBIDITY 

I I I I I I I 



GEOLOGIST/ENGINEER: E, t&=~ti K 4 v F / f/d , p GLC<EY 
/ 

TIME START 

13d 
TIME FINISH 

\415H 
INITIAL WATER LEVEL (Fl-) 

4dm’ 
TOTAL WELL DEPTH (TD) 

ISI 96’ 

WELL DiAdETER (INCHES) 

2’ 

CALCULATED WELL VQLUME 

I, 84 tALS- 

BOREHOLE DIAMETEE‘(INCHES) 

8 ” 

BOREHOLE VOLUME 
V> 11~~6’ x 21611= 

298423 944. 

AMOUNT OF WATER ADDED 
DURING DRILLING _ 

N/A’ 

DEVELOPMENT METHoD 

su4c& 49uxx/ c.Hcu< 

Vtb/E -+ T’tc).khf ?‘JMp 

PUMP TYPE 

- 

TOTALTIME (A) 

60 M/*35. 

AVERAGE FLOW (GPM)(B) 

o,a3 plPm 

TOTAL ESTIMATED 
WITHDRAWAL AxB= 

5 GALS 

HNUlOVA READING , 



m PROJECT: S;kaS 69; 14 $ 4-t 

FIELD WELL DEVELOPMENT RECORD 
. 

CT0 NO.: 2t-l WELLNO.: 6%ti- \20ti b 

DATE: Z- lb-qd- 



DATE: 5-73-94 

TIME START 

1010 

TlME FINISH 

\I I4 

WATER LEVEL (FT) 

%-IS 

TOTAL WELL DEPTH (TD) 

\ 3.5 

WELL DIAMETER (INCHES) 

200 

CALCULATED WELL VOLUME 

- 

BOREHOLE DIAMETER (INCHES) 

6.0 

BOREHOLE VOLUME 

:10 (ZLiA)= 28.72 

AMOUNT OF WATER ADDED 

DURING DRILLING 

Ncr4nQ” _ 
. 

DEVELOPMENT METHOD 

AL%- L’8C-t; - 

PUMP TYPE 

TOTAL TIME (A) 

f, l-97 

AVERAGE FLOW (GPM)(B) 

. i9 ywcm 1 w\;* 

TOTAL ESTIMATED 

WITHDRAWAL AxB = 

\c. 5 gaelw2 

- ‘NUIOVA READING 

DEVELOPMENT DATA 

CUMULATIVE 

COLOR AND TURBIDITY I 



I-IME START 

IO 2.5 

rlME FINISH 

\2?& 

WATER LEVEL (FT) 

29.6 2 

rOTAL WELL DEPTH (TD) 

&cl .Q 

@IJELL DIAMETER (INCHES) 

2.0 

CALCULATED WELLVOLUME 

BOREHOLE DIAMETER (INCHES) 

8.0 

BOREHOLE VOLUME 

:\I) ‘3.6(L) = 44.38 

AMOUNTOF WATER ADDED 

DURING DRILLING 

NoncL - 
. 

DEVELOPMENT METHOD 

l=l;;r Lax - 

TOTALTIME (A) 

2 \nTS 

AVERAGE FLOW (GPM)(B) 

-8-I yL\lovA ( tv;\v 

TOTAL ESTIMATED 

WITHDRAWAL/& = 

105 ga\wHns 

HNUlOVA READING 

DATE: 5- 24--94 

c~ZOLOGIST$GINEE~ X E. 2 ;w\bW2XVdlXA 

DEVELOPMENT DATA 

TIME 

CUMULATlVE 
VOLUME 

(gallons) 

TEMP 
SPEC. 

pH (‘a 
COND. 

TEMP 

(uohmr) 
(‘Cl 



FIELD WELL DEVELOPMENT RECORD 

GEOLOGIST/ENGINEER: rtt? -z / ,VI MFRM Ad 

TIME START DEVELOPMENT DATA . 

101s 
TIME FINISH CUMUlAlTVE SPEC 

TIME VOLUME 

(gallons) 
PH 

TEMP TEMP 
COL0RANDTURBIDfl-Y 

1230 (-3 $;A) WI 

INITIAL WATER LEVEL (F-r) 

f&so’.. 
102s ‘5 S&j-J. 17,o 190 -I -. - - v&Q Glw,‘h?&f slc3-y 

- , 
TOTAL WELL DEPTH UD) . I%; IO 5, II I%0 (+‘0. mo &*y :‘.g&f SlL+y 

OBSERVATIONS/N,OTES 



FIELD WELL DEVELOPMENT RECORD - ;“yi 

GEOLOGIST/ENGINEER: Tg t 21 MM E 72 4~ Au 

TIME START 

0035 

I-lME FINISH 

I W5 
INITIAL WATER LEVEL(Fl-) 

TOTAL WELL DEPTH (l-D) 

WELL DlAMEl’ER (INCHES) 

y rt3-, 

CALCULATED WELLVOLUME 

5s5 6AL 

BOREHOLE DIAMEI-ER (INCHES) 

BOREHOLE VOLUME 

32131 d. 
AMOUNT OF WATER ADDED 
DURING DRILLING 

DEVELOPMENT MEMOD 

j; \ A IK 

PUMP TYPE 

TOTALTIME (A) 

2 HR 10 Ml/al 
AVERAGE FLOW (CPM)(B) 

04-Z GPM 
TOTAL ESTIMATED 
WITHDRAWAL AxB= 

55 GALS. 
HNUlOVA READING 

CUMUlATlVE 

TIME VOLUME 
(gallons) 

I 

PH 

DEVELOPMENT DATA 

TEMP 
SPEC 

TEMP 

m SEA) (-4 
COLOR ANDTURBIDITY 

OBSERVATIONS/NOTES 



. 

FIELD WELL~EVELOPMENTRECO,RD 
PROJECT: MC@ _ CAmp .&mc)m= * ‘iJc;. 

CT0 NO.: 2.131 WELLNO.: 69 - GLO l++ -bc3 

DATE: 19 ~cEt4QER \qoi.+ 

GEOLOGIST/ENGINEER: J7Ea Z/,MM~w+4/u 

COLOR AND TURBlDilY 

BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

DURING DRILLING 

DEVELOPMENT METHOD 

AVERAGE FLOW (GPM)(B) 

-FE GP/bl OBSERVATIONS/NOTES 
TOTAL ESTIMATED 
WITHDRAWAL AxB = 

[ 25 GALS. 

HNUlOVA READING 

012 ppm 



FIELD WELL DEVELOPMENT RECORD 

. . . 
DATE: ts M4QCH ./994- 1. 

GEOLOGIST/ENGINEER: e I ;r: KLE I d y&U /= 

TIME SJART 

.t+ zs”- 
TIME FINISH 

INITIAL WATER LEVEL (FT) 

219s’ -* 

TOTAL WELL DEPTH (TO) . 

WELL DlAMETER (INCHES) 

2’ I;a., 

CAL&A?ED WELL VOLUME 

BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRILLING 

DEVELOPMENT Ml3IjOD 

- 

‘UMP TYPE 

rOTALTlME (A) 

0173 CPM 
rOTAL EnIMATED 
NITHDRAWAL AxB= 

4-o GALS 
iNUfOVA READING 

DEVELOPMENTDATA . . 

COLOR ANDTURBlDflY COLOR ANDTURBlDflY 

OBSERVATIONS/NOTES 



FIELD WELL DEVELOPMENT RECORD’. 
PROJECT: McbCFtM9 ./,--mcu.n).E . ML,’ . . . . 

CT0 NO.: 212 WELiNO.: &-~Q:~Szbj 
. . 

DATE: ZS fl ,qm-’ ( 994 ‘: 

GEOLOGIST/ENGINEER: /--‘,‘J-, KL~,! ,U KAU i= 

rlME START DEVELOPMENT DATA 

070d 
IIME FINISH , CUMULATJVE SPEC 

I4 I4 ‘-I 

TlME VOLUME PH 
TEMP TEMP 

c9 $Z&) WI 
COLORANDTlJRBlDllY 

(gallons) 

lNlTi+L WATER LEVEL (FlJ 
- .- - 

.- 2847 I -- ’ 0733 ,- Plv53 /6,5 h750 1810 

.- .- ‘- ‘. TOTALWELLDEPTH (TO) . 0755 4-o 12871 IL3 (@ 00 (6 (5 -. I,# 

6.3 I 0 I 0813 SS 12~01 16,O 5% l&O 
WELL DlAMRTR (INCHES) 

2.” s,-J., Fs37 7s 11149 ISa7 4-30 \‘I, 0 

CALCULATED WELL VOLUME 605 2 90 11130 IS& 4-G 1712 

516 64’. ato loo I&t4 lit7 420 1745 

BOREHOLE DIAMETER (INCHES) 
ob 

SI’ITlb, ’ 

I s 

2 

1 * JS,$ 330 ylt5’ 

BOREHOLEVOLUME 
,I035 Iso ,:#lp3 I,, 0 340 1’1 I 5 

47 6ALs- ,I\01 16, %49 1710 3% I%5 

AMOUNTOF WATER ADDED 
DURING DRILLING ,I142 /90 IlliS 1719 3ss ZOlO 

: It20 230 lo,04 22lfJ , 19,s 3so 

DEVELOPMENT MEQiOI? ,I302 250 9169 2115 34s 2115 

SL)lQGIhjG 
1414 26s lOtI 

PUMPTYPE 
1912 340 20,s - 

._ 
TOTALTIME (A) 

7HR l4hlkl. 
AVERAGE FLOW (GPM)(B) 

of61 6Plu\ OBSERVATIONS/NOTES 
TOTAL ESTIMATED 
WlTHDRAWALAXB= 

265 GALS. 
HNUlOVA READING 
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APPENDIX G 
INVESTIGATIVE DERIVED WASTE 



April 13, 1994 

Commander 
Atlantic Division 
Naval Facilities Engineering Command 
1510 Gilbert Street (Building N-26) 
Norfolk, Virginia 23511-2699 

Attn: Ms. Linda Berry, P.E. 
Code 1823 

Re: Contract N62470-89-D-4814 
Navy CLEAN, District III’ 
Contract Task Order (CTO) 0212 
Sites 41, 69, and 74 IDW Handling and Disposal 
MCB Camp Lejeune, North Carolina 

Baker Environmental, Inc. 
Airport Office Park, Building 3 
420 Rouser Road 
Coraopolis. Pennsylvania 15108 

(412) 2696000 
FAX (412) 269-2002 

Dear Ms. Berry: 

This letter report describes a summary of investigative-derived waste (IDW) disposal 
activities at Sites 41, 69, and 74, Marine Corps Base, Camp Lejeune, North Carolina. 
The IDW was contained in roll-off boxes, tankers, and 55-gallon drums t.hat were 
generated during the period of January 3, 1994 through March 3, 1994. 

The primary objective was to characterize the contents of the generated wastes. Listed 
below are the three container types with corresponding media and respective analytical 
characterization: 

Container Type Analytical* 

*Note: all requested analytical parameters were chosen for the purpose of determining 
appropriate handling/disposal requirements. 

bee: APPajak/CP; WDTrimbath/JWMentz/PROG P; RPWattras; Daily File 
S.O.#62470-212 I .-. 

A Total Quality Corporation 



Ms. Linda Berry 
April 13, 1994 
Page 2 

In a meeting/conference call conducted on March 16, 1994, between Ms. Katherine 
Landman, Mr. Tom Morris, Mr. Neal Paul, and myself, it was agreed that all 
nonhazardous solids could be disposed of on site, and that all liquids generated would be 
taken off-site by a licensed subcontractor to a TSDP. In addition, it was decided that 
the hazardous liquid being stored Site 41 would also be disposed off-site. 

DISPOSAL 

Nonhazardous Wastes 

Based on LANTDIV/MCB Camp Lejeune approval, Baker arranged for a subcontractor 
(Four Seasons Environmental Inc.) to dispose of all of the decontamination fluids, and the 
tankers at Sites 69 and 74. Ccpl,, •a~ of the nonhazardous waste manifests are provided in 
Attachment A. These events took place on March 22, 1994. A second subcontractor 
(Wills Trucking Inc.) was utilized on March 23, 1994 to dispose of soils-contained in the 
three roll-off boxes. The IDW soil was disposed of within the respective site boundaries. 

Hazardous Wastes 

The analytical results from the tanker at Site 41 showed a lead concentration of 11.2 
ppm. The USEPA regulatory limit for lead is 5 ppm. The tanker of wastewater was 
classified as a hazardous waste by characteristic for lead, and was given the USEPA 
Hazardous Waste Identification Number of 0008. On March 23, 1994 Four Seasons 
Environmental Inc. was brought in to remove the wastewater and transport it to a 
permitted TSDF operated by Laidlaw Environmental Services located in Reidsville, North 
Carolina. Copies of the hazardous waste manifests are provided in Attachment A. ‘Irs 

These events conclude the handling and management of IDW generated during the 
remedial investigations at Sites 41, 69, and 74. A second round of groundwater samples 
is scheduled to be collected at Site 41 in late April, During this event, additional IDW 
will be generated and will need to be properly disposed. Unfortunately, the liquid IDW 
may be characteristically hazardous due to lead in groundwater. Samples will be 
collected of the liquid IDW in order to characterize the waste for proper disposal. 

If you have any questions, please do not hesitate to call me at (412) 269-2016. 

Sincerely, 

Raymond P. Wattras 
Project Manager 

cc: Mr. Neal Paul 
Ms. Lee Ann Rapp (w/o attachments) 
Ms. Beth Hacic (w/o attachments) 

RPW/jc 
Attachment A: Nonhazardous and Hazardous Waste Manifests 



Attachment A 

Nonhazardous and Hazardous Waste Manifests 



~nvtronman’raL 
A CLEAT LAKES CHEMICAL CoutwaAtlOu COMPANY 

P.O. Box 16590 l Greensboro, NC 274,l6-0590 l (919) 273-2718 

NON-HAZARDOUS WASTE MANIFEST 

Manifest # f=.S.I.S.JOB# ‘.\‘+ -:. k;\ Date: $-3.c-Pi 

Process which generated waste: \,.I , tt .Q . . < \. +5x S \\- 

I certify that thk materials described below are properly described, classlfied,~packaged, mad@ & labeled, 
.and are In proper condition to be transported In commerce under the applicable .regylaUons of, ths .Sfate, 
the Envirorimental Protection Agenky and the Department of Transportation. I certify’that Uii wastt de- 
s&ibed below Is rwn+mrdous. i certi~ that the specific waste was deliver@ to thq carrier named below 
for legal treatment, storage, or dispkl at the site Indicated. 

I Circle I QUtMtity 
I 

Circle 
tl 

Container 

Unns NO. 

I certify that the spedfied material was transferred in a registered (licensed) vehicle tMhe diiposal treatment, 
storage, or disposal~fadlity named below and was accepted. 

Pii-up Drive&Signature . Date Delivering Driver’s Signature Date 
.- . . . . 

. 5 . . __ . 
i , . A.*._ i.. . . ._. - 

------__--_--------- --------_---___-_--_----~ 

A 
Facility: i:’ \ ..‘\.A.,. ..-, .., ‘1: \. ‘\ : -;,. \\t :; . . phone No.. : : : ‘) : .: 1, >. .‘1 \ .I 

‘“!, . , q?. -. ?,:.. c i . \; 

. . 

, ‘: .- 
.- i if ', Contact: \!i. i\'... : r __ 

Handling Method: 

I certify that the transportei above delivered the specified material to this TSD facility and was accepted 

- 
-. 

-.-’ 
and property handled in the above manner. We are authorized and qualified by the State of 

to handle this material. 

Date Signature: 

^̂ .̂  . I ., I _ COP” 7. “*turn 10 Csnar.to, cow 3 - Tr.“.pc.rlsr “dd” COPY 4 _ C.o.r.,or “4.l 
- 



Please 

I. Genoralor’s Phone I 1. : 
, Transnfnicr I Cnmnanv Name US EPA ID Number 

I . . (’ 

1 C.Stafe frar 

I I I I I I I-i I I I I ;.:-. * . , .,.,. : I i,!. I 
12. Conteinerr 

I 1. US DOT Description (Including Proper Shipping Name. Hazard Class, amilD Numbed T% 
No. Type Quantity 

I. I 

: 
: . 

% . 
16. GENERATOR’S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by 

proper shipping name and are classified. packed, marked, and labeled, and are in all respects in proper.condition for transport by highway 
according to applicable international and national government regulations. 

If I am a large quantity generator. I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined 10 ’ 
econornkallypracticable and that I haveselected thepracticablentethodoftreatment,storage.ordisposalcurrently available tomewhldrminimbesthepraM~ta~ 
f~urethreattohumanhealthandtheenvironment:O~Hlam~sma~quantl~gemKator,l~~madeagoodfaitheHorttominimizemy~Mgen~t~na~~~~ 
the b&t waste management method that is available to me and that I can afford. 
Printed/Typed Name 1 signature 

I  .  :  .’ 

17.Tramer 1 Acknowledgement of Receipt of Materials 

Printed/Typed Name 

Month Day 

.- . 

lS.Discrepancy Indication Space 

7 

16.Transporter 2 Acknowtedgement of Receipt of Materials 

PrinWAyped Name 

.  - , .  .  
.  .  

,j. 1 I I I I 

I Signature Month Day 

I I I I I I 

I . I I.1 I C’ 4. I 

Signature Monfh Day 

MFacility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest OXCCPI as noted in ttom 1% 

Printed/Typed Name Signature Month-Day 

EPA Form 6700-22 (Rev. 1 l-00) Previous editions are obsotolo. 

INSTRUCTlONS ON BACI< SHEET 





- ..- . ,___. _.. - . .-. --‘i. . . . . . --. 
..- .- 

WASTE MANIF EST 
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Baker Environmental, Inc. 
Airport Office Park, Building 3 
420 Rouser Road 
Coraopolis, Pennsylvania 15108 

(412) 269-6000 
FAX (412) 269-2002 

--. - 

May 19, 1994 

Commander 
Atlantic Division 
Naval Facilities Engineering Command 
1510 Gilbert Street (Building N-26) 
Norfolk, Virginia 23511-2699 

Attn: Ms. Linda Berry, P.E. 
Engineer-in-Charge 
Code 1823 

Re: Contract N62470-8.9-D-4814 
Navy CLEAN, District III 
Contract Task Orders (CTOs) 0212 and 0231 
Sites 41 (CT0 0212), 1, 28, and 30 (CT0 0231) 
Recommendations for the Disposal of Investigation Derived Waste 
MCB, Camp Lejeune, North Carolina 

Dear Ms. Berry: 

Raker Environmental, Inc. (Baker) is coordinating the disposal of investigation derived 
waste (IDW) generated during the second round of groundwater sampling for Site 41, and 
the field investigations conducted under CTO-0231. In addition, Baker is also taking this 
opportunity to dispose of small quantities of IDW generated during field investigations 
associated with CTO-0160, CTO-0177, and CTO-0133. 

Table 1 presents a summary of IDW with respect to: (1) site locations; (2) IDW media; (3) 
estimated quantity; (4) RCRA characterization ; and (5) recommended disposal option. 

IDW disposal activities are tentatively scheduled for the week of May 23, 1994 as 
follows: 

l Tuesday, May 24, 1994 - Non-hazardous IDW soils will be disposed of and graded 
at Storage Lot 203. 

l Wednesday, May 25, 1994 - Non-hazardous and hazardous IDW liquids will be 
removed by a licensed waste hauler to an offsite TSDP. 

bee: APPajak/CP; WDTrimbath/JWMentz/PROG P; RWattras/PJT File; RBonellWJT 
File; Daily File 

S.O.# 62470-212 and 231-SRN 
Subfile: 6 
Initials: m 

A Total Quality Corporation 



Ms. Linda Berry 
May 19, 1994 
Page 2 

Offsite disposal of liquid IDW will require MCB Camp Lejeune personnel to sign waste 
profile forms. All non-hazardous liquid IDW can be identified on one waste profile form; 
however, each liquid IDW that has been characterized as hazardous must have it’s own 
waste profile form. In addition to the waste profile forms, MCB Camp Lejeune personnel 
are required to sign three waste manifests for the removal, transportation, and final 
disposal of the non-hazardous and hazardous liquid IDW. Baker will prepare both the 
waste profile forms and manifests. Costs associated with IDW disposal have been 
estimated to be $11,053. Although 231 and 212 do not have negotiated tasks for IDW 
disposal, both CTOs have budgetary funds available to cover IDW disposal costs. 
Therefore, this additional work wilI not require additional funding. 

If you have any questions, please contact me at (412) 269-2016. 

Sincerely, 

BAKER ENVIRONMENTAL, INC. 

Raymond P. Wattras 
Activity Coordinator 

RPW/jc 

cc: Ms. Katherine Landman 
Ms. Lee Anne Rapp 
Ms. Beth Hacic 
Mr. Neal Paul 
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Baker Environmental, Inc. 
Airport Office Park, Building 3 
420 Rouser Road 
Coraopolis. Pennsylvania 15108 

(412) 269-6000 
FAX (412) 269-2002 

June 29, 1994 

Commander 
Atlantic Division 
Naval Facilities Engineering Command 
1510 Gilbert Street (Building N-26) 
Norfolk, Virginia 23511-2699 

Attn: Ms. Linda Berry, P.E. 
Code 1823 

Re: Contract N62470-89-D-4814 
Navy CLEAN, District III 
Contract Task Order (CTO) 0212 
Disposal of Investigation Derived Waste at Site 69 
MCB, Camp Lejeune, North Carolina 

,- 

Dear Ms. Berry: 

Baker Environmental, Inc. (Baker) is coordinating the disposal of investigation derived 
waste (IDW) generated during the installation of additional shallow and deep monitoring 
wells at Site 69. During the installation and sampling of these wells, approximately 
440 gallons of development/purge water and 11 cubic yards of soil cuttings were 
generated and containerized in drums. A composite sample of the liquid IDW was 
collected and analyzed for full TCL organics and TAL metals (total metals). A 
composite sample of the solid IDW was also collected and analyzed for full TCLP, 
flammability, reactivity, and corrosivity. 

The liquid IDW exhibited low levels of acetone and di-n-butylphthalate, which are 
possibly present due to laboratory contamination, and the pesticide beta-BHC 
(0.310 ug/L). Manganese was detected above North Carolina Water Quality Standards at 
a concentration of 97 pg/L. The soil IDW did not exhibit RCRA hazardous waste 
characteristics. All analytical results are attached to this correspondence. 

Based on the analytical results, it is recommended that the soil and liquid IDW be 
disposed of on-site, since the IDW presents little to no risk to human health or further 
degradation of the environment. This action is consistent with EPA and LANTDIV 
guidance. Baker will arrange for a subcontractor to dispose the IDW at Site 69. The 
empty drums will then be stored at Lot 203 for future use. 

Baker proposes to conduct the IDW disposal activities during the week of July 11, 1994, 
pending your verbal approval. Baker estimates two days of site operations to complete 
the disposal of IDW at Site 69. 

- s bee: APajak/CP; WTrimbatNJMentz/PRGM P; RWattras; RBonelli(ck); Daily File 
S-O. #62470-212-0000-00550 
Subfile: 8 
Initials: LJDT 



Ms. Linda Berry 
June 29,1994 
Page 2 

If you have any questions, please contact me at (412) 269-2016. 

Sincerely, 

BAKER ENVIRONMENTAL, INC. 

Activity Coordinator 

RPW/mp 
Attachment 

CC: Mr. Neal Paul 
Ms. Lee Anne Rapp (w/o attachments) 
Ms. Beth Hacic (w/o attachments) 



GP Work Order # 9405220 

SAMPLE ANALYSIS REPORT 

Prepared For: 

Baker Environmental, Inc. 
420 Rouser Road, Bldg #3 

CoraopoliB, PA 15108 

Prepared By: 

GV Environmental Services, Inc. 
202 Perry Parkway 

Gaithersburg, Maryland 20877 

! 

Albert Ellis, Laboratory Director 

- 
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I 
Pr ..ect: IP 

! 

GP ZNVIRONMENTAL S~RVICZS 
ANALYTICAL RESULTS 

i Pdect: /P 

Baker Envirmnenta\, Inc. 

420 Rouser Road, sldg #5 

Corabpc4lis, PA 15108 

Atten: Hat Barman 

SAWLE IDENTIFICAIION 

+3fl18401289 Pa9e l-6 

Paso 1 

Cc' ENVlRONYNTRl PFRVICES 

202 Perry Parkmy 

taithcrsburg, HO 20&'-I 

Atten: Client SCrViCeS 

Fl,ww: {XDl> 9x MO;’ 

certified by: 

EP ID 

9405220-0th 

QLi5220*016 

9405220-OlC 

PLOSZZO-010 

9405220-01E 

9205220-OIF 

9405220-016 

9405220:02A 

9405220-02s 

Client ID 

69*DUcMP 

HOLDIHC BLANK 

. 

. 



*eject: /P GP ENVIRO~ENTAL SERVICES 
ORGANIC ANALYSIS RESULTS 

pcgc 4 

CP ID: 9405220-OlA 

Client ID: 69-6WdP 

Collected: 0209194 

Dilution: 1 

Mstrix: LIQUID 

Method: CLP SW 390 

Units: ug/L 

VOLATILC TARGET COHPflIN~~ 

Analyst: HI 

helyred: 06/01/94 

Preparcd: 

parameter Result Det .Lim. Qualifier 

Chlorcmethanc Mu. 10.0 

Brcw+than~ BClL 10.0 

Vinyl chlori'de 8QL 10.0 

ChloractheG 8QL 10.0 

Hethyknc chloride 8QL 10.0 

Acetone 5.6p 10.0 JB 

Carbon Disulfide EOL 10.0 

l,l-Dichloroethenc 8QL 10.0 

l,l-Dichlarocthsne 801 10.0 

l,2-Dichlar&thene(tatal) EQL 10.0. 

Chloroform BPL 10.0 

1,2-Dichloroethcne 8QL 10.0 

2-tlutanone BOL 10.0 

l,l,l-Trlchtoroethane B9L 10.0 

Carbon tctrechlorlck EOL 10.0 

fkamodich~orcsncthsn RPI 10.0 

l,Z-bichloroprapwz EQL 10.0 

cis-l,3-Dichloropropene BPL 10.0 

Trichloroethenc BaL 10.0 

Dibromoch(orctnethanc 8OL 10.0 

1,1,2-Trichtoroetham EOL 10.0 

Benzene EOL 10.0 

trans-l,3-DIchloropropene BP1 10.0 

Brwnoform IlOL 10.0 

4-Methyl-2-pentanone BPL 10.0 

2-Hekwne i- SQL 10.0 

fetrachtorobthene IXIL 10.0 

1,1,2,2-Tetrachlarocthane BPL 10.0 

Totuene BOL 10.0 

Ch Larobenzene WC 10.0 

Ethylbenzene. BOL 10.0 

Styrene fiOL 10.0 

Xylem (rotal) BQL 10.0 



JUN t)Y ‘Y4 u/:tl1 rn liv tNVlKUMtNlAL •3~1Lf4tllzuY 
rage II 

-. / 

v< - .: /P GP ENVIRONKMTAL BERVICES 
ORGANIC &NALYSIS RESULTS 

Page 2 

! 

I I 

I 

- 

GP IO: 9405220-01D 

Client ID: 6,9-0WCMP 

Cot Iceted: 0,2119/94 I 
DiLutlcn: ; 1 

Paranalal. : 

Phenol 

bis(2-Chloroethyl) ether 

2-Chlorophenol . 

1,3-DichLorobwuene 

1,kDichlorobenzene 

1,2-oichlorobenzene 

2-Methylphenol 

2,2’-oxybis-(l-chloropropene) 

C-Methylphenol 

N-Nitroso-di-n-propytamine 

Hexechloroethane 

Nitrobenzene 

lsophorone 

2-Nitrophenol 

2,4-Dimethylphenol 

bis(2-Chloroethoxy) methane 

Z,4-Dichlorophcnol 

1,2,4-Trichlorulmlr~lle 

Nephthelenc’ 

C-Chlorosni(ine 
I 

Hexaehlorobutodicnc 

4-Chloro-3-(cthylphenot 

2-HethytnephtheLene 

Hexachlorocyclopentadiene 

2.4.6.Trichl&ophcnol 

2,4,5-Trichlorophenoal 

2-Chloronaphthalenc 

2-Nitroeniline 

oimethyl phthalatc 

Acenaph thy1 eT)(: 

2,6-DinitrotoLuene 

3-Nitrosniline 

Matrix: LlWID Anafyht: MB 

Method: CLP SW 390 Analyzed: 06/06/94 

units: ug/L Preporcd: 05/28/?4 

SEMIVOLATILE TARGET coMP0UNDS 

RCDUI t uor.Llm. Quallrlcl- 

BPL 10.0 

EQL 10.0 

BQL lD.O 

BPL 10.0 

BQL 10.0 

BPL 10.0 

6dL 10.0 

WL 10.0 

EOL 10.0 

EQL 10.0 

BQL 10.0 

BQL 10.0 

BPL 10.0 

BQL 10.0 

B9L 10.0 

EOL 10.0 

BQt 10.0 

EQL 10.0 

BQL 10.0 

BPL 10.0 

BOL 10,n 

BOL 10.0 

BQC 10.0 

BOL 10.0 

l3OL 10.0 

BOL 25.0 

BPC 10.0 

BQL 25.0 

EPL 10.0 

BQL 10.0 

B41 10.0 

BOL 25.0 - 



wJect: /P !  GP ENVIRONMEWUU SERVICES 
ORGANIC ANALYSTS RESULTS 

GP ID: 9405220-OlD 

Client ID: 6?-DUMP 

Collected: 02/19194 

Oilution: 1 

Matrix: LIQUID 

Method: CLP SDU 390 

Units: ug/L 

SEflJVOLhTIlE TARCEI CMPWN’S 

Anatyst: NB 

Analyzed: D6106/94 

Prepared: 05f2am 

paMTt8t@r Result Det.Lim. ouatifier 

Acenaphthene 

2,4-Di11itrylher&l 

4-M trophenol 

oitxnzofurm 

2,4-Dlnitrotoluene 

Diollr&hthalste 

4-ChIorophenyl phenyl ether 

Fluorcnc 

4-Nitrpanilipe 

4,6-Dinitro-2-methytpheno,l 

N-nitrosodi+mylsmine 

4-gromop(lcnyfl-phenylethcr 

Hexachlorob~nzene 

Pentechlcrqkenol 

Phenenthrene 

Anthtacene 

Carbaro~e 

di-n-lutylphths\ete 

Fluoranthene 

Pyrene 

Eutyl benzyl phthalatc 

3,3*-Dichlorobenzidine 

Eenzolal anthracene 

Chrysenc 

bis(Z-EthylhPxyl)phthalare 

di-w0Ctylphthalete 

Eenzo[bJf luoranthenc 

BenroIklfluorenthene 

Eenzotalpyrene 

widcnocl,Z,3-cdlpyrmc 

Dibenzta,hlanthracenc 

Benzo[g,h,ilperyLene -- 

BQl. 10.0 

BQL 251n 

BQL 25.0 

UPL 10.0 

BQL 10.0 

fl!L 1n.n 

SQL 10.0 

BQL 10.0 

891 25.0 

891 25.0 

BOL 10.0 

BPL 10.0 

m. 10.0 

BPL 25.0 

BPL 10.0 

BQL 10.0 

BQL 10.0 

1.60 10.0 

BtlL 10.0. 

BPI. IO.0 

EPL 10.0 

BOL 10.0 

BQL 10.0 

BOL 10.0 

BPL 10.0 

BQL 10.0 

64L IO.0 

891 10.0 

BP1 10.0 

ml. 10.0 

BDL 10.0 

BOL 10.0 

. 
,J 



JUN 09 '94 07:53, PH GP EH.VI.R~?HEHTA~ 

I 
F. 

e- 
I 

[ 

I 

I 

c: /P 
1 

CP ID: 9LOSZZO-DIF 

Client ID: 69-DUMP 

ColLected: 02/w/94: 

Dilution: 1 

l 3t310491209 

GP ENVIRONMENTAL SERVICES 
ORGANIC ANUYSLS RESULTS 

Hatrir: LIQUID Analyst: TT 

MrlmJz 9Du z/w ArmrlyIcdr oc.joQ/or 

udtsr ug/L Prfqwcd: 05/28/9b 

CC TARGET COMPOUNDS 

tJlphe-BHC 

beta-EHC 

de1 ta-BHC 

Lindmc (gwIlwEHC) 
lleptachlor 

Aldrln 

Heptechlor ewxide 
Edofulfan I 

Dieldrin 

4,S'-DDE 

En&in 

Endosulfcn fl 

4,4'.-DDD I 

Er&tsulfan +fate 

4,4’.-DOT f  I -- Meth'oxychloti 

E&in ketok 

Endrin atdehyde 

alpha-Chlordane 

1 Aroclor gems-chlordene 1016 

Toxaphene 

ArOClor 1221 
Arc&or 1232 

!  Aroclor 1242 

Aroclor 1248 

Aroctor 125c 

Arwlor 1260 

- 

EQL 0.050‘ 

0.310 0.050 

BPL 0.050 

BPL 0.050. 

EPL 0.050 

BQL 0.050 

BbL 0.050 

BClL 0.050 

BQL 0.100 
BQL 0.100 
BQL O.lOD 

ml. 0.100 

80L 0.100 

BPL 0.100 

BP1 0.100 

BOL D.SOQ 

EQL 0.100 

8OL . 0.100 

BQL' o.oso 

BQL 0.050 

BOL 5.00 

BQL 1.00 

BPL 2.00 

BQL 1.00. 

BQL 1.00 

EOL 1.00 

BQL 1.00, 

BQL 1.00 

Page 21 

Page 6 



Projects /P GP ENVIRONMENTAL SERVI.CES 
METALS ANALYSIS RESUL’rS 

Page 7 

GP ID: 9405220-01 

Client ID: 6%DWCMP 

Matrix: LIQUID 

Coltected: 02/19/94 

Parameter i HethOd Result Oet,L.!rn, Units oil. Prepared Analyzed BY 

Antbony 

nrronic 

Lead 

Mercury 

Potassiuin 

Selenik 

Silver 

sodilkll 

rhalliua 

I- 

Almirum 

Bariwn 

Beryllium 

i Calcim 

j 

Cadmiun 

Cobalt 

Chrcxniun 

capper 

I rnn 

Maencsiwn 
mnganesa 

Nickel 

Vanadim 

Zinc 

; HCAUU204.2 EPL 

XCAWLI 206.2 2.94 

!  XCAUU 239.2 6.34 

I XCAW 245.1 BQL 

NCAW 258.1 36.0 -' 

HCAW 270.2 BQi. 

tl~lrw 272.2 ISUL 

WCAW 273.1 30.0 

tKAW 279.2 BQL 

XCAUU 200.7 972.0 

HCAW 200.7 45.4 

ncAw zoo.7 BOL 

XCAWU 200.7 49600.0 

HCAW 200.7 BOL 

HCAW 200.7 BQL 

HCAW 200.7 21.3. 

XCAW 200.7 BQL 

xc&u am.7 7940.0 

XCAW 200.7 1900.0 

MCAW 200.7 -97.6 

MCAUU 200.7 BQL 

MCAW 200.7 BPL 

HCAUU zoo.7 59.3 

. I 

j- 

5.50 ug/L 

2.10 U!J/L 

1.00 ug/L 

O.lDO ug/L 

0.243 mg/L 

1.50 w/L 

4.506 WL 

0.339 mg/L 

3.70 ug/L 

112.0 UgfL 

9.20 WI/L 

0.648 ug/L 

94.2 w/L 

2.11 w/L 

13.1 q/L 

7.89 ug/L 

15.9 WL 

36.6 WI 

59.1 us/L 

4.14 q/L 

22.3 ug/l 

10.5 us/L 

5.85 lJg/L 

06/01/94 FU 

06/02/94 FIJ 

06/02/94 tA 

06/02/94 l4CP 

06/01/94 RA 

06/01/94 FU 

Uhf 01/V& RA 

06/01/94 RA 

06/01/94 RA 

06/02/94 XB 

06/02/94 tta 

M/02/94 MB 

06/02/94 MB 

06/02/94 MB 

06/02/94 MB 

06/02/94 HB 

O&02/94 HB 

06/02/94 MB 

06/02/94 HB 

06/02/94 136 

06/02/94 HB 

06/02/Q& flB 

06/02/94 MB 



.JlJN 09 ‘94 . 07:53 PH. GP Et~VfROHENTAL 
I - 

GP E~IRONMENTAL SERVKES 
OKGAIfIC AWLIBYSIS HL’SUL’l.3 

Cllcrt ID: tj ‘“C”lUlj BLANK 

Collected: 02/22/~~ 

Dilution: 1 

Hethod: CLF EOU 390 

unilb; WL 

VOLAllLE TARGET CDMPWHDS 

ArlnalylPdr M/01/94 

Properod: 

Paramcttr RP~GIII f Pet aLI1 n. Pyalifier .- 

Chlorometha~e 

sromanethane 

Viny{ chloride 

Chloroethane 

Hethylene chloride 

Acetone 

Cerbon Disulfide 

I,l-Dichloroethene 

I,l-bichtoroetham 

1,2-Dlchloroethene(total) 

Chloroform 

1,2-Dichloroethene 

2-Butanone 

l,l,l-Trichloroethanc 

Carbon tcrr&hlorlde , 

- Brcmodichloyomethme 

1,2-bid,l”r~~~a~no 

cis-1,3-Dic(loropropene 

Trlchtorocl(tnw 

Dibrcmchlorcmethene 

1,1,7-lrichloroethanc 

Benzene 

trbna 1,3-Dichloropropone 

Ebwnoform 

4-Hethyt-Z-@tenone 

2-Hexenonc 

TetrechloroethPne 

1,1,2,2-letrechloroethene 

Tolwne 

Chlorobenzene 

Ethylbenzene 

Slyl~rrlc 

Xylerw <tote\) 

BP1 

BPL 

8QL 

BP1 

1.9s 

BpL 

W-IL 

84L 

BQL 

EQL 

BPL 

EOL 

EQL 

BPL 

BclL 

891. 

Q4L 

BOL 

EQL 

BOL 

riac 

BOL 

ROI 

BQC 

BQL 

BOL 

BQL 

EQL 

EQL 

EQL 

BQL 

841 

BCIL 

10.0 

10.0 

10.0 

10.0 

10.0 JE 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

Page ‘zu 
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GP Work Order # 9405219 

SAMPLE ANALYSIS REPORT 

Prepared For: 

Baker Environmental, Inc. 
420 Rouser toad, Bldg #3 

Coraopolis, PA 15108 

Prepared By: 

GP Environmental Services, Inc. 
202 Perry Parkway 

Gaitheysburg, Maryland 20877 

- 

! Albert Ellis, Laboratory Director 
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:-. 

project: 

Baker Enviromcntat; Inc. 

420 ROUSCC Rod. S&J #3 

caraopo~ls,'PA 15lOb 

Atten: Hat Bnrtman 

GP EN’V~RONMENTAL SERVICES 
ANALY'l!IC!AL RESULTS 

Psgc 1 

cp EWVIRMH~AL SERVICES 

202 perry Parkwhy 

Caithctsbure, w 20877 

Atten: Client Services 

Phone: (301) 926-6802 

Certified bv: 

$&PLE IOENTIFICA'lION 

$P ID 

9405219-OlA 

9405219.018 

9105219-OlC 

9405219-OlD 

9405219-02A 

Client IO 

69-DRMCW 

TCLP BLANK 

. 

- 



I  .  . . . “ .___ 

CP ID: 94os219-OlA 

Climl ID; fD%rlREIlxP 

cuflc~lFJ. OS/X/94 

Oflutica: 10 

Analyst: HY 

wmLyzcd: I%/06191 

prepbred: 

~arametel RocUl t Det.Ck PU$\~ 

l,l-DiLhlorobthenc BQl 1w.u 

1,2-Dizhkwbethane tIPL 100.0 

I,&-Dichlotobenrenc tlu1 100.0 

2-flutenone BP1 100.0 

Oenrtnc BOL 100.0 

Copbon totrxhlwidr 891 1w 

Chlorobenzcnc fNL 100.0 

thlorbform- BQL 100.0 

TetrachIowcth~~k 801 100.0 

Trlchlorw~hene BCL 1OD.O 

Vinyl chloride BQL 100.0 



0.. s JLIN 09 #-94 07:44 PH 

I 

’ GP ENVIROHENTAL +3010401209 paste 4 

I 
GP EWIROl?MF.NTAL SERVICES 
ORMUJIC ANALYSIS RESULTS 

Pew 2 

GP ID: 9405219-OlA 

C\iMt IO: 694RMCMP 

Collcctcd: 05lXf94 

pitution: 1 

Hatrix: soLm 

Hethod: 8270 TCLP 

Unite: ug/L 

SEMIVOLATILE TARGET COHPWNOS 

Anatyst: lbl 

Analyzed: @J/06/94 

,Preparcd: 06/02/94 

parimcter Result Det.Lim. Oualificr 

1,4-oichlombenzcnc BQL 50.0 

2,4,5-1rkhl0ro@lcnono( BP1 SO.0 

2,4,6-Trichloropfkwl BP1 50.0 

2,4-Dinitrotoluene BQL SO.0 

Hexachlorobenzene BOL 50.0 

Hexachlorobutedienc w 50.0 

Hexachioroethsne SQL 50.0 

m + p-Cresol flPL 50.0 

Ri trobcnrcne BP1 50.0 

o-C&sol 891 50.0 

Pentachlorophenol BQL 250.0 

Pyridinc BQL 50.0 



GP ENVIRONMENTAL SBRVICES 
ORGANIC ANALYSIS RESULTS 

Psge 6 

cp ID: 9&05219-OIA 

client ID: 69-DRHCKP 

colLected: 05/25/C'S 

bilutlon: 1 

natrix: SOLID 

Method: 8080 TCLP 

Units: up/L 

CC TARGET COMPUJNDS 

Analyst: PH 

dialyzed: 06/O9/94 . 

Prepred: 06/02/94 

parsmeter 

Chlordane 

Endrin 

gaimwBHC (tindane) 

Heptechlor 

Heptachlor epoxide 

Methoxychlor 

Toxephene 

I Result Det.Lim. oualifier 

BOL 0.140 

BP1 0.060 

BQL 0.040 

BQL 0.030 

BQL 0.830 

ml 1.76 
: . 

BQL 2.40 

-- 



.JUN OS ‘94 0?:46 PH . , GP ENV I ROHENTAL +3RlS401209 

GP ENVXRONMEN!l!AL SERVLCES 
I ORGANIC ANALYSIS RESULTS 

CP IO: 9405219-01A 

client ID: 69-DRHCHP 

collected: 05/25/9t 

Dilution: 1 

tlatrix: SOLID 

Hethod: 8150 TCLP 

urdts: ug/L 

CC TAROET C0t4PMlHDS 

Analyst: PH 

Analyzed: 06/O3/94 

Prepared: 06/D219( 

parameter 

2,4-D 1 

SiIWK I 

Recut t Dct.lim. WeIffier 

BPL 60.0 

W- 0.50 

PaQe 9 

Pene 7 

- 



GP ENVIRONMENTAL SERVICES 
METALS ANALYSIS RESULTS 

I 

GP 10: 9iO5219-dl 

CLient ID: 69-9 MCMP d 

Matrix: SOLID 

collected: U/25/94 

earmeter 

TCLP Silver 

TCLP Arsenic 

rap &ari~ 

TcLP Cadmium 

TCLP Chrmknn 

TCLP Mercury 

TcLP Lead 

TCLP Seleniun 

method 

SUti6 6010 

SUB46 6010 

sUa466010 

SW846 6010 

SW846 6010 

SW346 7r70 

sJ846 6010 

SU846 6010 

kasut I lkl.C;t.. units 

BPL 34.8 w/L 

WL 93.0 WL 

317.0 110.0 W/L 

WL 23.6 UglL 

6% 20.4 911 

EQL 0.100 q/L 

BQL 139.0 WfL 

BQL 165.0 W/L 

Oil. 

1 

1 

1 

1 

1 

1 

1 

1 

m 
Q6/02/91 Ha 

06/02/94 ne 

06/02/94 HE 

06/02/94 ME 

Q6/02/94 NE 

Quo2194 MCP 

06/02/94 us 
06/02194 us 

GP IO: Y&u>zlY-u2 Katrix: EXTRACT 

Clfwr tn- Trip RIANY Collected: / / 

Parameter 

TCLP Silver 

TCLP Arsenic 

TCLP Bariun 

TCLP Cadmiun 

TCLP Chromic 

TCLP Ksr.curv 

TCLP Lead 

TCLP Seleniw 
. 

Kethod Result 

SU846 6010 8QL 

SW846 6010 EQL 

SW46 6010 BOL 

SW846 6010 BaL 
6U846~6010 BCIL 

~846 7470 BOL 

SW346 6010 B9L 

Su84.5 6010 BQL 

Det,Lim. 

34.8 WC 
93.0 ug/t 

110.0 us/l 

23.6 us/L 

20-4 WA 

0.100 ug/L 

139.0 ug/L 

165.0 u9fL 

Dil. Prerurcd AtmLYZed BY 

1 06/02/94 MB 

1 06/02/94 MB . 

1 06/02/94 MB 

1 Q&02/94 ns 

1 M/02/94 HE 

1 06/02/94 HCP 

1 06/02/94 MB 

1 06/02/94 MS 
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GP ENVIRONMENTAL SERVIC'ES 
ORGANXC ANALYSIS RESULTS 

Paoe 10 

Page a 

GP ID: 9405219-01 

Client ID: 69.DRHCW 

Parsmater 

Flash paint 

Method 

1010 

Hatrix: SOLID 

cottcctcd: 05/25/94 

Rebut t Dct.Lim. Uni tc Oil. Pramred Analyzed BY 

II 100.0 deg. C 06/Q8/9C BS 

- 



QP DNVInO~WrAL SPRVICEG 
WET CHEMISTRY ANALYCIB REWLTS 

Paw I2 

i 

GP ID: 9405219+ 

Clin,C IO. LI D~NCHF 

Hatrix: SOLID 

Callcctcd: O5/25/94 _ 

Paranwter ' 

ReactlYe cyanide 

PH 

Reactive sulfide 

Percent Solids 

Method Result Dct.lim. Units Oil. Prewred AnalYmxl By 

su a46 7.3.3 BQl 0.038 rag/Kg 1 iWW94 Js 

m8469O45 11.4 0.001 pi 1 05/31/94 MC 
SW a46 7.3.4 BOL 7.43 mg/Kg 1 / / MC 

HCAW 160.3 67.9 x 06/02/94 VHH 

I 

- 



r.’ .LlUN 09.‘94> u1:45 rn GP ENV 1 ROHENTAL. 

=- 
GP EFJVIRONMENTAL GERVXCES 
ORGANIC ANALYSIS RESULTS 

0~ ID: 9405219-02A Hatrix: EXTRACT Ancr\V6t: HY 

Client ID: TCLP BLANK Method: 8240 TClP Analyzed: 06/06/94 

Collected: / / Unitb: w/L Prepared: 

Di Lution: 10 

VOLATILE TAROET’CWWJNDS 

!  

parameter i Resu\ t Det.Lim. Qualffig 
6 

l,l-Dichtorqthene 8aL 100.0 

1,2-Dichlorc$thene BQl 100.0 
1,4-Oichtor{benzene BPI. 100,o 

2-Butanone BQL 100.0 

Benzene BQL 100.0 

Carbon tctrachloridc BPL 100.0 

Chl orobcnzene BiL 100.0 

Chloroform tw 100.0 

Tetrechloroethene BQL 100.0 

Trichloroethene BQC 100.0 

vinyl chloride EPL 100.0 

- 

p--se 7 

page 5 

- 



QP ENVLRONMENTAL SERVICES 
ORGANIC ANALYSIS RESULTS 

Analyst: It4 

Andyredr 06/06/94 
Prep-wed: 06/02/94 

GP IO: 9405219~024 Hatrlx: EXTRACT 

cltent ID: TCLP BLANK Method: 8270 TCLP 

ColIccted; : / / Units: w/l 

Otlurronl : 1 I 
I 

I 

SEf4lVOLAllLE TARGET CCHPUJNDS 

p r mete !  2 Lib auati ier 

1,4-bichtor&enzene BQL 50.0 

2,4,5-TrIchiorophml EQL 50.0 

2,4,6-Trlchlorophmot BPL 50.0 

2,4-D~nitrotoluene .' EQL 50.0 

Hexw.hloro&nzene BP1 50.0 

HeKachlorokitedicnc BQL 50.0 

Hcxachloroethano BCiL 50.0 
m + p-Cresol EPL 50.0 
Nitrobenrme BPL 50.0 
o-Cresol BQL 50.0 

Pentechlorophcnol BOL 250.0 

Pyridine BOL 50.0 

Page 3 



GP F&VIRONMENTAL SERVICES 
ORGANIC ANALYSIS RESULTS 

GP lb: 9405219.OZA 

Client ID: TCLP BLANK 

collected: / / 
oflutfon: 1 

fiatrix: EXTRACT 

Method: 8080 TCLI' 

udts: w/L 

CC TARGET CotU'OUNDS 

Analyst: PH 

Anelyzdr M/09/94 
Prcporcdl 04/02/94 

Parameter 

ch Lordane 

Endrin ' 

~arnna-BHC (!.Indone) 

Hcptachlor j 

Xeptachlor &oxide 

Hethoxychlok 

Toxaphene 

I 

Result Det.lim. auallfier 

8aL 0.140 

IIOL 0.060 

BaL 0.040 

8OL 0.030 

BQL 0.830 

BN. 1.76 

EOL 2.40 

. 

Page -9 

.- 
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GP ENVIRON-MENTAL SERVICES 
ORGANIC ANALYSIS RESULTS 

Page 10 

GP IO: 9405219-02A 

Client ID: TCLP BLANK 

Collected: / / 

Dilution: 10 

. Hotrix: EXTRACT 

Method: 8150 TCLP 

Units: t.g/L 

GC TARGET CWV’CW~S 

Analyst: H'Y 

'Andyred: 06/06/94 

Prepared: 

Parameter 

2,4-o 

Sllvex 

RcsuLt Det.Lim. Qualifier 



July 1, 1994 

Baker Environmental, Inc. 
Airport Office Park, Building 3 
420 Rouser Road 
Coraopolis, Pennsylvania 15108 

(412) 269-6000 
FAX (412) 269-2002 

Corn mander 
Atlantic Division 
Naval Facilities Engineering Command 
1510 Gilbert Street (Building N-26) 
Norfolk, Virginia 23511-2699 

Attn: Ms. Linda Berry, P.E. 
Navy Technical Representative 
Code 1823 

Re: Contract N62470-89-D-4814 
Navy CLEAN, District III 
Contract Task Orders (CTOs) 0212 and 0231 
Sites 41 (CT0 0212), 1, 28, and 30 (CT0 0231) 
Investigation-Derived Waste (IDW) Disposal 
Marine Corps Base (MCB), Camp Lejeune, North Carolina 

Dear Ms. Berry: 

,-. 
This letter provides a summary of IDW disposal activities at those sites referenced above 
within Operable Units (OUs) No. 4 and No. 7, Marine Corps Base, Camp Lejeune, North 
Carolina. Both liquid and solid IDW were generated during remedial investigation 
activities. In addition, small quantities of IDW generated during field investigations 
associated with CTOs 0133, 0160, and 0177 were also disposed. The characterization 
and disposal of the IDW was performed in accordance with our recommendation letter 
dated May 19, 1994. 

Disposal activities that occurred during the week of May 23, 1994 were: 

l Approximately 40 cubic yards of non-hazardous IDW soil from Sites 1 and 28 were 
transported to Storage Lot 203 and graded onto the surface. 

l Approximately two cubic yards of non-hazardous IDW soil from Sites 35 and 78 
were graded onto the surface at Storage Lot 203. 

l Two 55-gallon drums containing characteristically hazardous waste liquids were 
transported from Sites 6 and 41 by a licensed waste hauler to an offsite treatment 
storage and disposal facility (TSDP). 

l A total of 6,154 gallons of non-hazardous waste liquids, generated during field 
investigations at Sites 1, 28, 30, and 41 were transported by a licensed waste 
hauler to an off-site TSDP. 

,- 
bee: APPajak/CP; WDTrimbath/JWMentz/PROG P; RPWattras/PP(212); 
REBonelli/PP(231); TPTrebilcock; PAMonday( Daily File 
S.O. #62470-212 bc 231 
Subfile 8 
Initialsve 

I 
A Total Quality Corporation 

- 



Ms. Linda Berry 
July 1, 1994 
Page 2 

Table 1 provides the source site, actual quantity, and disposal method for each 
investigation-derived waste streams discussed. Copies of the hazardous and non- 
hazardous waste manifests associated with these activities are included with this letter 
as Attachment A. 

If you have any questions regarding this submittal, please do not hesitate to contact me 
at (412) 269-2016. 

Sincerely, 

Raymond P. Wattras 
Activity Coordinator 

Attachments 

RPW/TFT/jc 

cc: Ms. Katherine Landman, LANTDIV 
Mr. Neal Paul, Activity 
Ms. Beth Hack, LANTDIV (w/o attachments) 



TABLE 1 
SUMMARY OF IDW AT MCB CAMP LEJETJNE 

Site Location 
I 

IDW Media 
I 

Actual 

I 

BCRA 
Bua=Y Characterization 

Site 41 I Liquid 250 Gallons 1 Non-Hazardous 

Site 41 Liquid 

Site 1 
I 

Soil 

Site 28 
I 

Soil 

Sites 1, 28, 30 Liquid 

Site 6 Liquid 

Site 35 
I 

Soil 

10 Gallons 

20 Cubic Yards 

20 Cubic Yards 

5,464 Gallons 

55 Gallons 

.5 Cubic Yard Non-Hazardous 

Hazardous by lead 
(0008) 

characteristic 

Non-Hazardous 

Non-Hazardous 

Non-Hazardous 

Hazardous by 
trichloroethylene 

(D040) 
characteristic 

Site 18 Soil 
I 

1.5 Cubic Yard 
I 

Non-Hazardous 

I I I 

Sites 1, 28, 30 Liquid I 440 Gallons Non-Hazardous 

Offsite TSDP 

Offsite TSDP 

--I Offsite TSDP 

Onsite disposal at 
Lot 203 

Onsite disposal at 
Lot 203 

I Offsite TSDP 



Attachment A 
Manifests 



; 
UNIFORM HAZARDOUS ’ 1. Generator’s US’EPA ID No. -“- . . Manifest 

W~sn= MANIFEST. ‘. 
*Document No. 

.k~C~6~1~7~0~0~2~2,5ti~t~~~~~~8~~ 15 
2. Page 1 Id01 

is 
,mation in the shaded areas i 

of 1 I.... 
not required by Federal 

, law. 

3. tiencrator3 Name and Mailing Address M- - 1Leje-e 
2 

Atnt Real Paul ~.Di&sion Bid. 67 .A 4 5. 
._ .:: -,~'CAmp&ej&ne, NC 28542 

Generator’s Phone f gJ9: ) &I-j.725‘ 

5. Transporter 1 Company Name ’ . 6. I ‘:.’ USEPAIDNumber 

pour seasfns Environinental, xnc: 
7. Transporter 2 Company N.ame ‘. ,. 

_I 

9. Designated Facility Name-and Site Address : 

Laidlaw Ex$ropemntal &rviceq,.I+ 3 -: ...v 
208 =J+wi-,.In~y+~W Road. ; ..I.. '_._ ; :: 

: ,Reidsvill .a ._ 
I NC, -27320 -.: -- 

: -: : 
11. US DOT Description (lncluding.Proper.shippjng N&k, Hazard G/ass;‘$nb ID Number) I 

.I -  .  .  -- - 
1 4 

'- 'Ha&$ddus .Waste .Liquid, N.6.S.; (Was&wit& c/ ;:;- . . ' '.... ,l$ ' : "':'_, 
Lead .@llppm), 9, NAA@%! NA3082; III - 01 01 '1 -'j)l:M ~olOl$O p 

d. ..’ . . ! /  

- 

6. - 

if4 

.T - 

: . 

-. 

‘, 

-. 
a 

. 

.i 

:. i 
. . 
; .; .: 

: . . 

Hazardous W&te.Liquid, N.O.S... (Wastewater wl : I;,-.&I 

15. Special Handling Instructions and Additional Information 

.' -Bill tc$:i FSE i ::.v: ..‘:.' :: : .A- 

P-b, Box 16590 24 Hiz Rmergency #i-9$0-273-2718 
Greensboro, NC 27418 HpIch.ide #t 31 .. 

16. GENERATOR’S CERTfFICATlON: I hereby declare that the contents of this consignment are fully and accurately described above by 
propershipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway ; 

’ -.according to applicable international and national government regulations. 

\ If.1 am a large’quantity generator, I certify that I have a program in place to reduce the volume and toxicity of.waste generated to the degree I have determined to be 1,. 

19. Discrepancy Indication Space. 
. 

I 

20. Facilitv Owner or Ooerator. Certification of receiot of hazardous materials covered by this manifest exceot as noted in item 19. ‘, 
7. 

% &rintemyped Name igna 
9 I \l 

htonfh Day y”.“; 

I 
.’ EPA F&n 8700-X Rav. 11-88) Previous editions are obsolete. . . 

rC’ INSTRUCTIONS .ON BACK SHEET 
I 

I _- 



L ~Fclur !iiH~50# 1s- 
e2nvlronmenTsL A GREAT LAKES CHEMICAL CORPORATION COMPANY 

P.O. Box 16590 l Greensboro, NC 27416-0590 l (919) 273-2718 

NON-HAZARDOUS WASTE MANIFEST . 

Manifest t :.OOO12 F.S.I.S. JOB # g4-5ogg4 Date: Y- 
._ .i ..’ 

Generator: Hc3 camp Legenne Phone No.: 9194$1-w5 

IR l&i&&n - B&$67 EPA ID Nq.: HQEi126Q22Li80.. 
I 

r&act:- 

Prqcess which generated waste: oroandwacat Assesf35ent - 

I.cecti.~-thak!he.materials ..ry..y-s*.y:~;-. .. :< :.: , t .1’.- --.. . . 

- and are in proper cond’iio 
loy.me pro~~l~~es~i~.~.c!a~l~~~~~9~~.~~~~~~1~1~~~.~ 

n-sported in commerca under the applicable regulations of the State, 
the Environmental Protection Agency and the Department of Transportation. I certify that the waste de- 
scribed below is non-hazardous. I certify that the specific waste was delivered to the carrier named below 
fo?l@jal treatment, storage, or-Sal at the site indicated. b 

Date* 25. f?s y 
i 

Descrtotion Of material Circle 

_..“_ -. - - -- ------ ---Lie----------- _---_--- --- 

Transporter: Po?3rh%3ai3ons Rll~nalental, Inc. Unit Number(s) 

3107 s. Elm-mga street .-_. Phone No.: 910-273-2718 
i.-. 4 

Greensboro, LJC 27406 EpAIDNo.: l!XS999277732 
\. 

yechicle License;Tag Number(s I : i -y&G+ f:. .ys ‘_, 1 , : 

I certify that the specified materfal was transfenkd in a registered &en&f) vehicle to the disposal treatment, 
storage, or disposal facility named below and-was accepted. 

Pick-up Driver’s Signature Date Delivering Driver’s Signature Date 

k s>A.&qy +ai-a? ( --------------F&--F- ------ -----.----- 
Facility: Four Sea8ons XIW~~OD=?LU~~~, Inc. 

519 i?ntton Avwnae 

Phone No.: 910-273-2718 
I ! 

Greensboro, lUC! 27406 Contact: 

Handling Method: 

I certify that the transporter above delivered the.specified material to this TSD facility and was accepted 
ner. We are authorf , 

fi*bytheStateof- :; i& 

I 

ORIGINAL-Destlnstlon Add,, COPY 2 - htum to GamcDtor COPY 3 -Tr*n~pwter Ftddn 

. .-. .._ . 

COPY 4 - Genwntcn btaln 



Iv? 4083 ; 
>( 

=r-. 

Manif&\# 00013. 

,L ?!!i%aur sjlasorls 
mz n v I t 0.n m a n 7 b L 

A GREAT LAKES CHEMICAL CORPORATlON COMPANY 

P.O. Box 16590 l Greensboro, NC 274160590 l (919) 273-2718 

NON=HAZARDOUS WASTE MANIFEfT _. -. 
F.S.I.S. JOB #. 94-50094 Date: Slav s. 1994 

. . .: 

Generator: m8 camp Lejuene Phone No.: 910451-1725 
z : 

IR Division - Bldg. 67' EPA ID No.1 IC6170022580., 
5 

X P 

* Camp Lejeune, UC. 28542 Contact: Neal Paul.' 

Process which generated waste: 
i 

Grondwae a8s438fnuent 

the ‘Eiivfronmental Protection 
scribed below is non-hazard0 
for legal treatment, storage, or 

..%. _ t.LL~~s+ -- : 
.- 

and the Department of Transportation. I certify that the waste de- 
ify that the specific waste was delivered to the carrier named below 
al at the s?e@tiited. 

__-_-__--__--w-e--- ‘LL&-.--------- ___----__---- 

Transporter: Four sea8ons Ellhrironemmcal, Inc. Unit Number(s) fi 76 

.3107 S. Elm-Xugene Phone No.: 910-273-2718 
. ; 

Gmro, UC 27406 EPA ID No.: END999277732 'a 
I . '1 

;. -;. 
Vechicle License Tag Number(s) t i 

,. ‘?t.. . . . . . :. ., .. ; :._ I - ; : ~ .(‘, (mtainer:-. . -_ - 1.:. . . _, + 

I certify that the specified material &as transferred in a registered (licensed) vehicle to the>isposal treatment, 
storage, or disposal faciliQ named below and was accepted. 

Pick-upDriver’s ignature 

&Yd! 

Date Delivering Driver’s Signature Date 

I s-a-y : b&J@ 1 5 -26~?1p 
I ---- -_____--- ---- ---A-------- --------- ----__- 

Facility: Pour Siwrsons Rnvironme, Inc. PhoneNo.: 910-273-2718 

529.Pattan Avenue 
. . . . .,: 

Green&ro,-UC- 27406 

. . 
.' ._ 

Contact: 

Handling Method: 
I 

K--., I certify that the transporter above delivered the specified material to this TSD facility and was accepted 

Date 
s’&- f{ 

I 



Baker Environmental, Inc. 
Airport Office Park, Building 3 
420 Rouser Road - 
Coraopolis. Pennsylvania 15108 

March 14, 1994 
(412) 269-6000 
FAX (412) 269-2002 

Commander 
Atlantic Division 
Naval Facilities Engineering Command 
1510 Gilbert Street (Bldg. N-26) 
Norfolk, Virginia 23511-2699 

Attn: Ms. Linda Berry, P.E. 
Code 1823 

Re: Contract N62470-89-D-4814 
Navy CLEAN, District III 
Contract Task Order (CTO) 0212 
Investigation-Derived Waste Summary and Recommendations 

Dear Ms. Berry: 

Investigation-derived wastes (IDW) were generated during the recent field investigations 
. at Sites 2, 6, 41, 69, and 74 located at Marine Corps Base (MCB), Camp Lejeune, North 

’ Carolina. These IDW included soil cuttings and drilling mud (solids), well development 
and purge water, and decontamination fluids (liquids). Presently, the solids are being 
stored in 20 cubic yard capacity roll-off boxes and the liquids are being stored in tanker 
trucks and steel 55-gallon drums. Table 1 provides a summary of the various IDW and 
estimated volumes. 

Samples were’ collected from the various IDW streams for laboratory analysis for 
purposes of determining proper disposal options. For the solids, a single composite 
sample .{composed of three grab samples) from each roll-off box was submitted for 
Resource Conservation and Recovery Act (RCRA) hazardous waste characteristics (i.e., 
leachability, corrosivity, reactivity, and ignitability). The liquid IDW samples were 
analyzed for full Target Compound List (TCL) organics and Target Analyte List (TAL) 
inorganics in accordance with CLP protocols. 

CONCLUSIONS AND RECOMMENDATIONS - SOLID IDW 

As shown on Table 2, the soil IDW analytical results were compared to RCRA hazardous 
waste criteria in order to determine whether any of the IDW are characteristically 
hazardous. No contaminants were detected at concentrations which exceed the 
regulatory level as defined by RCRA. Therefore, the soil is not characteristically 
hazardous. 

Based on the analytical results of the IDW solids, several disposal alternatives are 
available. These alternatives include on-site disposal, off-site disposal in an “industrial” 

A Total Quality Corporation 



Ms. Linda Berry 
Naval Facilities Engineering Command 
March 14, 1994 - Page 2 

--ii 

type landfill (i.e., Subtitle D) or treatment at a licensed TSDP. The most feasible option, 
however, is to return the solid wastes to the site. This alternative is acceptable (and 
encouraged) at Superfund sites per U.S. Environmental Protection Agency (EPA) 
guidelines for the management of IDW. If this option is approved, the soil could be 
disposed of within the areas where it is presently being stored. 

CONCLUSIONS AND RECOMMENDATIONS - LIQUID IDW 

Tables 3 and 4 summarize the organic and inorganic contaminants detected in the liquid 
IDW samples, respectively. All liquid IDW samples exhibited some organics and/or 
lnorganics that exceeded Pederal and/or State Drinking Water Standards. Lead levels in 
sample 41-TK-01 exceeded the EPA regulatory standard for lead and therefore, liquids in 
the tanker at Site 41 should be disposed as a RCRA hazardous waste. Also, there are 3 
gallons of waste that were generated by field screening test kits at Site 6 (Lots 201 and 
203). This small quantity of wastes are RCRA hazardous waste by characteristic due to 
its acidic pH reading (~2 pH). No other contaminants were detected at concentrations 
above the regulatory level as defined by RCRA (see Table 2) for the remaining liquid 
IDW samples. Therefore, the liquid IDW from Site 2,Site 6, Site 69, and Site 74 are not 
characteristically hazardous. 

. 

Results of liquid IDW sample analyses have been forwarded to Mr. Thomas Morris, of the 
Camp Lejeune Environmental Management Division @MD). Only the liquid IDW from 
Site 74 (74-TK-01) should be considered for on-base disposal at the HPIA STP. EMD will 
coordinate with base wastewater treatment plant personnel to determine if the liquid 

. IDW can be treated on base. If the liquid IDW from.Site 74 cannot be disposed of at the 
HPIA STP, then this waste will be disposed of at a TSDF. The remaining liquid IDW will 
require transport to a licensed off-base TSDP. 

IDW DISPOSAL SCHEDULE AND COSTS 

Upon receiving direction from LANTDIV and EMD, Baker will coordinate IDW disposal 
activities. It would be advantageous to dispose of the IDW before March 21, 1994 in 
order to take full advantage of turning the roll-off boxes and storage tankers over to 
CTO-0231, which will utilize them for IDW storage at Sites 1, 28, and 30. At present, 
Baker is planning to begin CTO-0231 operations the week of March 21, 1994. 

Transportation and disposal costs associated with IDW were not included in the original 
budget estimate. Baker is currently obtaining cost estimates to dispose the solid IDW at 
the originating sites, transport one tanker to the HPIA STP, and to dispose of the 
remaining liquid IDW at an off-site TSDP. 

There will be some cost savings associated with disposing liquid IDW from Site 74 at the 
HPIA STP. Also, by coordinating the disposal of the four roll-off boxes and two tankers 
with CTO-0231, Baker is able to provide LANTDIV with a cost savings of $3,800. This 
will be accomplished by not having to pay mobilization charges incurred by the 
subcontractor since the equipment is already located at MCB Camp Lejeune. 



Ms. Linda Berry 
Naval Facilities Engineering Command 
March 14, 1994 - Page 3 

If you have any questions, please do not hesitate to contact me at (412) 269-2016. 

Sincerely, 

BAKER ENVIRONMENTAL, INC. 

f6~mk4U& 

Raymond P. Wattras 
Project Manager 

RPW/lmn 
Attachments 

cc: Mr. Neal Paul (MCB Camp Lejeune) 
Ms. Lee Anne Rapp (w/o attachment) 
Ms. Beth Hacic (w/o attachment) 

- 
z 

- 



TABLE 1 

SUMMARY. OF INVEmGATION-DERIVED WASTE VOLUMES 
’ MCB, CAMP LEJEUNE, NORTH CAROLINA 

Sample 
Number/ 

Site Number 

I 41-TK-01 

I- 
I 212-DW-01 

Site 41 Solids 1 1 Roll-Off Box 10 cubic yards 

Site 69 Solids 1 1 Roll-Off Box 5 cubic yards 

Site 74 Solids 1 1 Roll-Off Box 5 cubic yards 

Site 41 Liquids 3 1 Tanker Truck 1,500 gallons 

Site 69 Liquids 2 12 55-gallon Drums 600 gallons 

Site 74 Liquids 2 1 Tanker Truck 600 gallons 

Sites 41, 69, Liquids 5 9 55-gallon Drums 450 gallons 
- &74 

HPIA-GW-24-1 Site G/Lot 203 Liquids 2 1 55-gallon Drum 50 gallons 

Site G/Lot 203 Liquids 2 11 55-gallon Drum 550 gallons 

Site G/Lot 203 Liquids 5 1 55-gallon Drum 50 gallons 

Site G/Lot 203 Liquids 6 1 5-gallon Drum 3 gallons 

Notes: (1) Groups are defined by contamination potential and content. 
Group 1 - non-hagardous soil 
Group 2 - non-contaminated water 
Group 3 - contaminated water 
Group 4 - excess water pumped from drums containing drilling mud 
Group 5 - decontamination fluids 
Group 6 - waste fluids from field screening kits 

I Site 6 

Location of 
IDW 

Medium Group (1) Quantities Containment 
Estimated 

Volume 
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TABLE 2 

COMPARISON OF SOIL AND LIQUID IDW ANALYTICAL RESULTS 
TO RCRA HAZARDOUS WASTE CHARACTERISTIC PARAMETERS 

EPA HW 

No. 
Contaminant 

Regulatory 

Level 
4.RB-om * 69-RB-01(l) ?4-RB-01(l) 41-‘J&01(2) 69-T&01(2) 74-TK-Ol(2) 2?2-DW-O?(x) HP&GW24-l(s) Site 2(2.a) 

DO04 

DO05 

DO18 

DO06 

DO19 

DO20 

DO21 

DO22 

DO07 

DO26 

DO16 

DO27 

DO28 

DO29 

DO30 

DO12 

DO31 

DO32 

DO33 

DO34 

DO08 

DO13 

DO09 

Arsenic 

Barium 

Benzene 

Cadmium 

Carbon tetrachloride 

Chlordane 

Chlorobenzene 

Chloroform 

CbIOKOiUlll 

Cresol 

2,4-D 

1,4-Dichlorobenxene 

1,2-Dichlomethane 

l,l-Dichloroethylene 

2,4-Dinitrotoluene 

Endrin 

Heptachlor 
(and ita epoxide) 

Hexachlorobenxene 

Hexachlombutadiene 

Hexachloroethane 

Lead 

Lhlane 

Mercury 

5.0 .09u .09u .09u ,077 .002u .012 .0029u -0097 .023 

100.0 .22 .27 .24 2.00 .030 .255 .062 .078 1.42 

0.5 .OOlU .OOlU .004 .OOlU .OOlU .OOlU .5OOU(4) .051 U 

1.0 .02u .02u ,02u ,143 ,003lU .005 .0031u .005u .007 

0.5 .OOlU . .OOlU .OOlU .OOlU .OOlU .OOlU .5000(4) .0005u U 

0.03 .0007u .0007u .0007u .0002u .00006u .00006u .00003u .00002u U 

100.0 .OOlU .OOlU .OOlU .OOlU .OOlU .OOlU .SOOU(4) .0005u U 

6.0 .OOlU .OOlU .OOlU .OOlU .OOlU .OOlU 5OOU(4) .0005u U 

5.0 .02u .02u .02u ,859 ,009lU ,154 .036U ,032 .075 

200.0 .005u .005u .005u NA NA NA NA NA NA 

10.0 .006U .OOBU .006U NA NA NA NA NA NA 

7.5 ’ .OOlU .OOlU .OOlU .041u .013u .0014u .034u .005u U 

0.5 .OOlU .OOlU .0038 .OOlU .OOlU .OOlU .5OOU(4) .005u U 

0.7 NA NA NA NA NA NA NA NA U 

0.13 .005u .005u .005u .041u .013u .014u .034u .005u U P 

0.02 .0003u .0003u .0003u .0004u .OOOlU .00012u .00007u .00005u U 

0.008 .00015u .00015u .00015u .0002u .00006U .00006U .00015 .00002u U 

0.13 .005u .005u .005u .041u ,013u .014u .034u .0005u U 

0.5 .005u .005u .005u .041u .013u .014u .034u .0005u U 

3.0 .005u .005u .005u .041u ,013u .014u .034u .0005u U 

5.0 .139u .139u .139u 11.20(3) .004 .094 .021 .022 .027 

0.4 .0002u .0002u .0002u .0002u .00006u .00006u ,00003u .00002u u 

0.2 .00015 .00016 .00015 .00019 .OOOl .00033 .00013 .0002u U 



TABLE 2 (Continued) 

COMPARISON Ol? SOIL AND LIQUID IDW ANALYTICAL RESULTS 
TO RCRA HAZARDOUS WASTE CHARACTERISTIC PARAMETERS 

DO37 

DO38 

Pentachlorophenol 

Pyridine 

100.0 25u .25U .25U .104u .034u .014u 

5.0 .005 .005u .005u NA NA NA 

DO15 Toxaphene I 0.5 .0012u .0012u .012u .02ou .0006U .0061U 
, I I 

DO40 

DO41 

Trichloroethylene 
CrCE) 

2,4,5-Trichlorophenol 

0.5 .OOlU .0016 .OOlU .OOlU .OOlU .OOlU 

400.0 .005u .005u .005u .104u .034u .035U 

DO42 1 2.4.6.Trichloronhenol I 2.0 .005u I .00&J .OlSU -1 .oGJ 
DO17 

DO43 

2,4,5-‘I!P (Silver) 

Vinyl Chloride 

1.0 .0085U .0085U .0085U NA NA NA 

0.2 .OOlU .OOlU .OOlU .OOlU .OOlU .OOlU 

DO03 Reactivity 
Sulfide (mg/lcg) 
Cyanide (m&g) 

40 CFR 6.680 6.35U 6.52U NA NA NA 
261.23 0.033u 0.032U 0.032U NA NA NA 

All liquid concentrations expressed as mg/L. . 
(1) Analyzed for full TCLP and RCRA hazardous waste characteristics. 
(2) Samples analyzed for full XL organicsA’AL inorganic5 per CLPprocedure. 
(3) Metal fraction analyzed at 200 x dilution 
(4) Volatile organic fraction analyzed at 50 x dilution 
(5) Positive detections from O-0174 (the first round of ground water sampling) are listed. All other contaminants were not detected. 
U = Not detected at Contract Required Quantitation Limit (CRQL) 
NA = Not Analyzed 
J = Estimated concentration 

B = @ed below Contract Required Detection Limit (CRDL) 

.mI, 

212-DW-01(x) HPIA-GW24-10) site 2(2, 5, 

NA I NA I NA 

.0038U .0025U U 

.5OOU(4) .0005u .005 

NA 
I 

NA 
I 

NA 

11 c I 



TABLE 3 

ORGANIC CONTAMINANTS DETECTED IN LIQUID INVESTGATION-DERIVED WASTE SAMPLES 

I I Groundwater, Criteria 
I Sample Identification I 

Contaminant 

NCWQS 
Federal 

MCL 41-TKl-01 69-TKl-01 74-TK-01 212-DW-01 HPIA-GW24-1 Site 2 

I Acetone I NE I NE 1 0.013B 1 0.138B 1 0.014B 1 8.OB I - I-I 
NE NE - 0.001 ’ 

0.015 0.002 -- 0.097 - 

Bromomethane 

Vinyl Chloride 

Ethylbenzene 0.029 0.7 -- 0.190 

Xylene 0.4 10 -- 0.007J 0.001 1.8OJ 

I Trichloroethene 1 0.0028 1 0.005 1 -- 1 -- 1 - ] - 1 - 1 0.005 1 

Methylene Chloride 

1,2-Dichloroethene 

l,l-Dichloroethene 

I Toluene 

0.005 NE 0.003BJ 0.003J 0.007J 0.399BJ - 

0.07 0.07 -- 0.010 - 3.40 - 

NE NE -- - - - 0.007 - 

I 1.0 I 1.0 I -- I. - I I I 0.002 1 - I 
bis(2-ethylhexyl)phthalate 

Di-n-butylphthalate 

Diethylphthalate 

Di-n-octylphthalate 

NE NE ’ _a -- - 0.003J - 0.0025 
.I 

NE NE 0.004J 0.0025 0.003J 0.009J - 

NE NE -- -- - 0.029J - 

I NE NE I 
-- a- 0.007J - 

I 

Concentration expressed in mg/L 
Only compounds detected above CRQL are listed. 
J = Estimated concentration 
B = Detected in lab blank 
- = Not detected above CRQL 
NE = Not Established 
NCWQS = North Carolina Water Quality Standards 
MCL = Maximum Contaminant Level (USEPA) 



TABLE 3 (continued) 

ORGANIC CONTAMINANTS DETECTED IN LIQUID INVESTGATION-DERIVED WASTE SAMPLES 

Contaminant 

Heptachlor 

Acenaphthene 

Naphthalene 

P-Methylnaphthalene 

Aldrin 

2.4-Methylphenol 

alpha-BHC 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Fluorene 

Phenanthrene 

Endosulfan I 

Endosulfan II 

Xethoxychlor 

Groundwater Criteria Sample Identification 

NCWQS 
Pederal 

MCL 41-TKl-01 69-TKl-01 74-TK-01 212-DW-01 EIPJA-GW24-1 Site 2 

0.00007 0.0004 - 0.0001 

NE NE 0.0035 - 0.002J 

NE NE 0.022 0.015 

NE NE VW 0.027 - 0.017 

NE NE -- - -- 0.0001 

NE NE -- -- 0.006J 

NE NE -- -- 0.0003 - 

NE NE -- -- we 0.0006 -- 0.004 

NE NE -- O.OOOOlJ - I 
NE NE -- I. 0.000165 0.0006 0.010 

NE NE -- 0.0035 

NE NE 0.003 J 
4 

NE NE -- 0.00002J - 

NE NE -- 0.000025 - 0.00009 

NE NE -- 0.00005J - - 

Concentration expressed in mg/L 
Only compounds detected above CRQL are listed, 
J = Estimated concentration 
B = Detected in lab blank 
-- = Not detected above CRQL 
NE = Not Established 
NCWQS = North Carolina Water Quality Standards 
MCL = Maximum Contaminant Level (USEPA) 



TABLE 4 

INORGANIC CONTAMINANTS DETECTED IN LIQUID INVESTIGATION-DERIVED WASTE SAMPLES 

I Groundwater Criteria 

Contaminant 
tNCW$S 

3eryllium I NE I 0.004 

3arium 

selenium 

1.0 2.0 

0.01 0.05 

Aluminum NE NE 

Arsenic 0.05 0.05 

Zapper 

Iron 

1.0 1.3 

NE 0.3 

Lead 0.05 NE 

Magnesium NE NE 

?otassium NE NE 0.0021 0.002 0.004 0.014 2.33 187.0 

sodium NE NE 0.0039 0.043 0.007 0.034 8.62 103.0 

:obalt I NE 1 NE 

Sample Identification I 

41-TKl-01 69-TKl-01 74-TK-0 1 212-DW-01 Hl?IA-Gw24-1 / Site 2 ) 

0.023 0.0007u 0.002 0.001 0.001 0.003 

2.00 0.030 0.225 0.062 0.078 1.42 

0.0016U 0.0016U 0.0016U 0.002 0.001 0.004 .- 

394.0 2.87 111.00 14.00 25.90 56.30 

0.077 0.002u 0.012 0.002u 0.009 ’ 0.023 

0.143 0.003u 0.005 0.003u 0.005U 0.007 
I  

1,740 I 85.90 I 23.80 I 36.80 I 18.60 I 
I I 1 I I 

0.859 0.009 0.154 I 0.036 I 0.032 I 

1.43 I 0.016U I 0.071 1 0.019 1 0.014 I 0.025 I 

504 I 4.62 1 73.30 1 17.60 1 26.40 1 42.00 1 

11.20 1 0.004 1 0.094 1 0.021 1 0.022 I 0,027 I 

48.00 1 3.06 I 4.03 I 1.36 1 3.10 I 9.98 1 
3.76 I 0.098 1 0.366 1 0.355 1 0.084 I 0.290 I 

0.0001 0.0001 0.0003 0.0001 0.0002 NA * 

0.648 0.017u 0.080 O.Olrl. 0.022 0.025 

0.910 0.020 0.114 0.029 0.073 0.086 

7.94 0.031 0.362 1.17 0.040 0.146 
~ - 

NA NA NA NA NA NA 

0.111 0.016U 0.056 0.016 0.008 0.012 1 

Concentrations expressed in mg/L. 
U = Not detected at CRDL 
NE = Not Established 
NA = Not Analyzed 

NCWQS = North Carolina Groundwater Standards 
MCL = Maximum Contaminant Level (USEPA) 
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AQTBSOLV RESULTS 

Version. 1.10 

05/16/94 07:46:26 

------------------------------------------------------------------------------- --------_--------------------------------------------------------------~-------- 

TRST DESCRIPTION 

Data set.. . . . . . . . . . B:69G#09R.DAT 
Data set title..... 696809 RISING HRAD TBST 

Knowns and Constants: 
No. of data points.. ................ 36 
Radius of well casing ............... 0.083 
Radine of well ...................... 0.333 
Aquifer saturated thickness ......... 14.22 
Bell screen length .................. 10 
Static height of water in well ...... 14.22 
Log( Re/Rw) .......................... 2.789 
A, B, C ............................. 0.000, 0.000, 1.970 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 

ANALYTICAL METHOD 
m 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 

RESULTS FROM STATISTICAL CURVE HATCHING 

STATISTICAL HATCH PARAHBTBR ESTIHATBS 

- Rstimate Std. Error 
K = 1.4582R-003 t/- 2.6666B-005 
y0 = 3.1619BtOOO t/- 2.47111-002 

ANALYSIS OF HODEL RESIDUALS 

residual q calculated - observed 
weighted residual = residual t weight 

- 
d 

Weighted Residual Statistics: 
Number of residuals ............... 36 
Number of estinated parameters .... 2 
Degrees of freedom.. .............. 34 
Residual mean ..................... 0.006361 
Residual standard deviation ....... 0.05695 
Residual variance ................. 0.003244 

bode1 Residuals: 

Tine Observed Calculated Residual Weight 



0.0833 2.789 2.7863 0.0026681 
0.0916 2.776 2.7514 0.024556 

0.1 2.682 2.7166 -0.03458 
0.1166 2.625 2.649 -0.023976 
0.125 2.562 2.6154 -0.05341 
0.15 2.468 2.518 -0.050008 

0.175 2.367 2.4242 -0.057234 
0.2 2.279 2.334 -0.054952 

0.225 2.191 2.247 -0.056032 
0.25 2.115 2.1633 -0.048349 

0.275 2.034 2.0828 -0.048783 
0.3 1.964 2.0052 -0.041217 

0.35 1.826 1.8586 -0.032644 
0.4 1.7 1.7228 -0.022784 

0.4333 1.618 1.6379 -0.019857 
0.5 1.473 1.4801 -0.0071315 

0.55 1.373 1.3719 0.0010603 
0.6 1.278 1.2717 0.0063436 

0.65 1.196 1.1787 0.017297 
0.7 1.108 1.0925 0.015455 

0.75 1.039 1.0127 0.026316 
0.8 0.97 0.93866 0.031339 
0.9 0.844 0.80645 0.037549 

1 0.737 0.69286 0.044137 
1.2 0.554 0.51143 0.04257 
1.6 0.328 0.27865 0.049347 

2 0.195 0.15182 0.043175 
2.6 0.095 0.06106 0.03394 

3 0.063 0.033269 0.029731 
4 0.025 0.0072901 0.01771 
5 0.013 0.0015974 0.011403 

5.6 0.006 0.00064246 0.0053575 
6 0.006 0.00035004 0.00565 

1 
1 

: 
1 
1 
1 
1 
1 

! 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

: 
1 
1 
1 

______-_____________---------------------- ____________________---------- _____--- ____________________------------------------------------------------------------ 

RESULTS PRO1 VISUAL CURVE HATCRING 

VISUAL HATCH PARAHBTifR BSTIHATIS 

Estimate 
K = l.l817B-003 
yo = 2.23863tOOO 

<<<(<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>~>>>>>~>>>>~>>>>>>>>>>>~>>>>>>>~>>>>> 
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AQTKSOLV BKSULPS 
Version 1.10 

05/16/94 07:54:06 

- - - _ - _ - T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

TM DKSCRIPTION 

Data set.. . . . . . . . . . B:IOGRlOB.DAT 
Data set title..... 69GRlO RISING HRAD TRST 

Knowna and Constants: 
No. of data points.. ................ 56 
Radius of well casing.. ............. 0.083 
Radius of well ...................... 0.333 
Aquifer saturated thickness ......... 10.5 
Hell screen length .................. 10 
Static height of water in well ...... 10.5 
Log(Re/Rw) .......................... 2.602 

A, 1, C ............................. 0.000, 0.000, 1.970 

____________________------------------------------------------------------------ ____________________------------------------------------------------------------ 

ANAIJTICAL MKTHOD 
F-- 

Bower-Rice (Unconfined Aquifer Slug Teat) 

____________________----------------------------------------------------------- ____________________------------------------------------------------------------ 

RKSULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL HATCH PARAMPTRR BSTIMATBS 

-Estimate Std. Error 
I = 9.6937Ik005 t/- 8.10661-006 
yo = 2.2832KtOOO t/- 5.14813-002 

ANALYSIS OF HODRL RKSIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Beighted Residual Statistics: 
Number of residuals ............... 56 
Nunber of estimated parauetera .... 2 
Degrees of freedom ................ 54 
Residual mean ..................... -0.006081 
Residual standard deviation ....... 0.2456 
Residual variance ................. 0.0603 

Hodel Residuals: 

. 

Time, Observed Calculated Residual Weight 

- 
_- 



“.“““” L. U’L” d..LW.” “.““I)*” 

0.0916 2,572 2.2607 0.31128 
0.1 2.491 2.2587 0.23233 

0.1166 2.327 2.2546 0.072385 
0.125 2.258 2.2526 0.0054329 
0.15 2.139 2.2465 -0.10748 

0.175 2.083 2.2404 -0.17742 
0.2 2.025 2.2344 -0.20937 

0.225 2 2.2283 -0.22833 
0.25 1.981 2.2223 -0.24132 

0.275 1.969 2.2163 -0.24731 
0.3 1.962 2.2103 -0.24833 

0.35 1.944 2.1984 -0.25441 
0.4 1.937 2.1866 -0.24955 

0.4333 1.931 2.1787 -0.24769 
0.5 1.918 2.163 -0.24503 

0.55 1.912 2.1514 -0.23936 
0.6 1.906 2.1398 -0.23376 
0.7 1.9 2.1167 -0.21674 
0.8 1.887 2.094 -0.20696 
0.9 1.881 2.0714 -0.19044 

1 1.874 2.0492 -0.17515 
1.2 1.856 2.0053 -0.1493 

2 1.793 1.8391 -0.046072 
2.6 1.749 1.7235 0.025491 

3 1.717 1.6505 0.06647 
4 1.635 1.4813 0.15368 

4.4 1.598 1.4186 0.17941 
5 1.497 1.3295 0.16755 

5.6 1.371 1.2459 0.12509 
6 1.302 1.1932 0.10884 

6.4 1.233 1.1426 0.090367 
7 1.139 1.0706 0.068167 

7.4 1.076 1.0255 0.05051 
8 0.981 0.96105 0.019949 
9 0.855 0.86252 -0.0075232 

10 0.749 0.7741 -0.025097 
12 0.566 0.62351 -0.057512 
14 0.434 0.50222 -0.06822 

.- 16 0.333 0.40452 -0.071523 
18 0.264 0.32583 -0.061831 
20 0.201 0.26245 -0.061447 
22 0.157 0.21139 -0.054393 
24 0.119 0.17027 -0.05127 
26 0.094 0.13715 -0.043148 
28 0.075 0.11047 -0.035468 
30 0.057 0.088979 -0.031979 
32 0.05 0.07167 -0.02167 
34 0.038 0.057728 -0.019728 
36 0.025 0.046498 -0.021498 
38 0.012 0.037453 -0.025453 
40 0.012 0.030167 -0.016167 
42 0.006 0.024299 -0.018299 

i 
1. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

,l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-----------_________------------------------------------------------------------ ---------_-_____________________________--------------------------------- ___---- 

RESULTS PROH VISUAL CURVR KATCHING 

VISUAL HATCH PARAHETBR ESTIHATES 

Estimate 
I z i t$in:-rind 

-4 

W 
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AQTBSOLV RBSULTS 
Version 1.10 

05/16/94 06:02:20 

-------------------------------------------------------------------------------- ----_--_--------̂ __------------------------------------------------------------- 

TEST DESCRIPTION 

Data set . . . . . . . . . . . B:69GW12RDAT 
Data set title..... 69GW12 RISING BRAD TEST 

Knowna and Constants: 
No. of data points.. ................ 58 
Radius of well casing ............... 0.063 
Radius of well.. .................... 0.333 
Aquifer saturated thickness ......... 11.27 
Well acreen length .................. 10 
Static height of water in well ...... 11.27 
Log( Be/h). ......................... 2.646 
A, B, C.. ................ . .......... 0.000, 0.000, 1.970 

____________________------------------------------------------------------------ 
-------------------------------------------------------------------------------- 

AHALYTICAL HBTHOD 

Bower-Rice (Unconfined Aquifer Slug Teat) 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 

RRSULTS FROM STATISTICAL CURVB HATCEING 

STATISTIGAL HATO PARAHBTKR BSTIMATBS 

- Estimate Std. Brror 
K = 1.3567b004 +/- 9.0365R006 
yo = 2.3151Bt000 t/- 3.74921-002 

ANALYSIS OF HODEL RBSIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residual8 ............... 56 
Number of estimated parameters .... 2 
Degrees of freedon ................ 56 
Residual nean ..................... 6.05511 
Residual standard deviation ....... 0.1635 
Residual variance ................. 0.02674 

Hodel Residuals: 

Tiue Observed Calculated Residual Weight 



0.075 2.492 2.2894 0.20262 1 

0.0833 2.422 2.2865 0.13545 1 

0.1 2.404 2.2809 0.12314 1 

0.1166 2.378 2.2752 0.10278 1 

0.125 2.366 2.2724 0.093624 1 

0.15 2.334 2.2639 0.070076 1 

0.175 2.303 2.2555 0.047499 1 

0.2 2.278 2.2471 0.03089 1 

0.225 2.259 2.2388 0.020249 1 

0.25 2.24 2.2304 0.0095772 1 

0.275 2.221 2.2221 -0.0011256 1 

0.3 2.209 2.2139 -0.0048594 1 

0.35 2.171 2.1974 -0.026419 1 

0.4 2.127 2.1811 -0.054101 1 

0.5 2.051 2.1488 -0.097826 1 

0.6 1.976 2.117 -0.14103 1 

0.7 1.907 2.0857 -0.1767 1 

0.8 1.838 2.0546 -0.21684 1 

0.9 1.775 2.0244 -0.24944 1 

1 1.718 1.9945 -0.27648 1 

2 1.353 1.7182 -0.36525 1 
3 1.215 1.4803 -0.26528 1 

4 1.095 1.2753 -0.18026 1 

5 0.995 1.0986 -0.10364 1 

6 0.9 0.94648 -0.046483 1 

7 0.812 0.8154 -0.0033974 1 

8 0.737 0.70247 0.034533 1 
9 0.667 0.60518 0.061823 1 

10 0.605 0.52136 0.083638 1 

12 0.51 0.38695 0.12305 1 

14 0.435 0.28719 0.14781 1 

16 0.378 0.21315 0.16485 1 

18 0.334 0.15819 0.17581 1 

20 0.372 0.11741 0.25459 1 

22 0.328 0.08714 0.24086 1 

24 0.321 0.064674 0.25633 1 

26 0.302 0.048 0.254 1 

28 0.302 0.035625 0.26637 1 
.- 30 0.271 0.026441 0.24456 1 

32 0.24 O.ql9624 0.22038 1 

- 34 0.221 0.014565 0.20644 1 

36 0.189 0.01081 0.17819 1 

38 0.164 0.0080228 0.15598 1 

40 0.145 0.0059544 0.13905 1 

42 0.126 0.0044193 0.12158 1 
44 0.107 0.0032799 0.10372 1 

46 0.095 0.0024343 0.092566 1 

?!a 0.076 0.0018067 0.074193 1 

50 0.063 0.0013409 0.061659 1 

52 0.051 0.00099521 0.050005 1 

54 0.038 0.00073864 0.037261 1 

56 0.032 0.00054821 0.031452 1 

58 0.019 0.00040687 0.018593 1 

60 0.013 0.00030197 0.012698 1 
62 0.013 0.00022412 0.012776 1 

-----_______________------------------------------------------------------------ -----_______________------------------------------------------------------------ 

RESULTS FROH VISUAL CURVE HATCHING 

VISUAL HATCH PARAHETER ESTIHATES 
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AQTKSOLV RBSOLTS 
Version 1.10 

05/16/94 06:09:23 

____________---_--__---------------------------------------------------- -------- ---_---------------------------------------------------------------------------- 

TBST DESCRIPTION 

Data set ........... B:69GWOZDR.DAT 
Data set title ..... 69GR02D RISING BXAD TKST 

Knowus and Constants: 
No. of data points.. ................ 40 
Radius of well casing ............... 0.063 
Radius of vell.. .................... 0.333 
Aquifer saturated thickness ......... 22.1 
Pell screen length .................. 10 
Static height of water in well ...... 22.1 

hz(WW .......................... 3.051 
A, B, C.. ........................... 0.000, 0.000, 1.970 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 

ANALYTICAL MRTEOD 

- Bower-Rice (Unconfined Aquifer Slug Test) 

--__-__-___--------------------------------------------------------------------- ---_-_---_---------------------------------------------------------------------- 

RKSOLTS FROM STATISTICAL CORVB MATCEING 

STATISTICAL MATCH PARAHBTRR BSTIHATES 

. 
Estimate Std. Error 

I q 2.02563-004 t/- 1.99141-006 
y0 = 2.9546BtOOO t/- 1.01333-002 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Nunber of residuals ............... 40 
Number of estimated parameters .... 2 
Degrees of freedom.. .............. 36 
Residual mean ..................... 0.005365 
Residual standard deviation ....... 0.03096 
Residual variance ................. 0.0009565 

Hodel Residuals: 

Time Observed Calculated Residual Weight 
-------T-m__- __________-_- _------------ ------_______ ____--------- 

n ?‘i?? fl 0’17 ? R-717 l-l fl3QO 
- 



0:;; 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 

1 
1.2 
1.4 
1.6 
1.8 

2 
2.6 

3 
3.6 

4 
4.4 

5 
5.4 

6 
7 
8 
9 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 

L.UJL 6.~0UU 

2.812 2.7619 
2.761 2.7354 
2.711 2.6631 
2.642 2.6319 
2.579 2.5817 
2.523 2.5324 
2.46 2.484 

2.409 2.4366 
2.303 2.3445 
2.214 2.2550 
2.126 2.1705 
2.038 2.0864 
1.963 2.0094 
1.755 1.7899 
1.629 1.6571 
1.453 1.4761 
1.353 1.3666 
1.252 1.2652 
1.126 1.127 
1.044 1.0433 
0.944 0.92939 
0.799 0.76644 
0.673 0.63206 
0.56 0.52125 

0.472 0.42986 
0.327 0.29234 
0.245 0.19882 
0.176 0.13521 
0.113 0.091957 
0.088 0.062538 
0.069 0.042532 
.0.037 0.028925 
0.025 0.019672 
0.006 0.01337tl 
0.006 0.0090985 

U.U96301 

0.050135 
0.045627 
0.027851 
0.010079 

-0.0026725 
-0.0093829 
-0.024034 
-0.027609 
.-0.041457 
-0.04179 

-0.044477 
-0.05039 

-0.046407 
-0.034935 
-0.028105 
-0.023112 
-0.013571 
-0.013159 

-0.00097551 
0.00065642 

0.014813 
0.032559 
0.040936 
0.038753 
0.042142 
0.034659 
0.046183 
0.040787 
0.021043 
0.025462 
0.026468 

0.0080748 
0.0053284 

-0.0073784 
-0.0030985 

1 
1 

: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

RESULTS FROM VISUAL CIJRVR HATCRING 

VISUAL MATCR PARAHRTER RSTIHATKS 

Estimate 
K = 2.0256B-004 
y0 = 2.9546EtOOO 
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Data set.. . . . . . . . . . b:69gwOZdf .dat 
Data set title..... 69GW02D FALLING IIKAD TKST 

KIIMIIJ and Constants: 
No. of data points.. ................ 124 
Radius of well casing ............... 0.083 
Radius of well.. .................... 0.333 
Aquifer saturated thickness ......... 22.1 
Xell screen length.. ................ 10 
Static height of water in well.. .... 22.1 
Log(Re/Rw) .......................... 3.051 

A, 1, C ............................. 0.000, 0.000, 1.970 

_______-----________---------------------------- ---------------_---------------- ____--------------_----------- ---__--------_____-------------------------------- 

ANALYTICAL MKTEOD 

Bower-Rice (Unconfined Aquifer Slug Test) r 

_-____-------_____-------------------------------------------------------------- -------------_____--------------------- -------___----__------------------------- 

RESULTS PROM STATISTICAL CURVE IiATCEING 

STATISTICAL MATCH PARAHKTKR KSTIKATKS 

- Rstinate Std. Krror 
K = 2.5592K-004 t/- 2.8930lk005 
yo = 3.0799KtOOO t/- 9.40681-002 

ANALYSIS OF MODEL RKSIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 124 
Number of estimated parameters .... 2 
Degrees of freedom ................ 122 
Residual mean.. ................... 0.07425 
Residual standard deviation ....... 0.66 
Residual variance ................. 0.4356 

Hodel Residuals: 

Time Observed Calculated Residual Weight 



“ . “ I ”  

0.0333 
0.0416 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.3666 
0:3833 

-0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5;i; 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 
0.7666 
n 7~74 

‘.A** 

4.13 
4.105 
4.092 
4.067 
4.055 
4.03 

3.973 
3.916 
3.041 
3.734 
3.576 
3.564 
3.538 
3.52 

3.501 
3.482 
3.463 
3.444 
3.419 

3.4 
3.375 
3.35 

3.324 
3.299 
3.274 
3.243 
3.211 
3.186 
3.154 
3.117 
3.085 
3.047 
3.018 
2.978 
2.947 
2.903 
2.659 
2.821 
2.77 

2.733 
2.682 
2.832 
2.581 
2.531 
2.474 
2.411 
2.355 
2.285 
2.223 
2.153 
2.084 
2.002 
1.92 

1.832 
1.744 
1.643 
1.637 
1,624 
1.618 
1.605 
1.593 
1 58 

“.““A&. ..“U”” 

3.055::; ; j.075 ::y:;;~. 
3.0489 .-:‘:,t . ::;1$561 ,J;:“!. 
3.0365 ,,‘I 4: 

po555 “L”;; .!,’ 

3.0303 , ;::d. . . 1.0367 “:; ‘,;;;: 

3.0242.‘: 1’;9308 :‘i. f‘, 

3.918 ;, ‘:. 1.912; 2:i:‘: y,’ 

3.012 0.96105 ‘. : 
3.0058 ‘< 0.9102 ” ::. 
2.9997 
2.9937 
2.9876 
2.9815 
2.9755 
2.9694 
2.9634 
2.9574 
2.9514 
2.9454 
2.9395 
2.9335 
2.9276 
2.9216 
2.9157 
2.9098 
2.9039 
2.898 

2.8921 
2.8883 
2.8804 
2.8746 
2.8688 
2.8629 
2.8571 
2.8513 
2.8455 
2.8398 
2.8282 
2.8168 
2.8054 
2.794 

2.7827 
2.7714 
2.7602 
2.7491 
2.7379 
2.7268 
2.7158 
2.7048 
2.6938 
2.6829 
2.672 

2.6612 
2.6504 
2.6397 
2.629 

2.6184 
2.6077 
2.5972 
2.5867 
2.5762 
2.5554 

7 545 

0.84127 ” 
.0.74033 
0.58845 
0.58248 
0.5625 

0.55058 
0.53758 
0.52456 
0.51161 
0.49857 
0.47951 
0.46852 
0.44745 
0.42836 
0.40833 
0.38922 
0.31009 
0.34503 
0.31888 
0.29972 
0.27362 
0.24244 
0.21824 
0.1841 

0.15888 
0.12665 
0.10148 

0.063227 
0.030754 

0.0041652 
-0.035401 
-0.061014 
-0.10074 
-0.13945 
-0.1792 

-0.21806 
-0.2639 

-0.31579 
-0.36079 
-0.41976 
-0.47079 
-0.52992 
-0.58803 
-0.65918 
-0.73044 
-0.80769 
-0.88497 
-0.97536 
-0.97074 
-0.97315 
-0.96867 
-0.97117 
-0.96237 
-n wm 

.l 
1 
1 
1 
1 
1 d 
1 
1 

i 
1 
1 
1 
1 
1 
1 
1 
1 
1 

: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

(1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



F- 
0.9333 ;.-I : 

0.95 1.;. 
0.9668 ..” 
0.9833 

1 
1.2 
1.4 
1.8 
1.8 

2 
2.2 
2.4 
2.6 
2.8 

3 
3.2 
3.4 
3.6 
3.8 

4 
4.2 
4.4 
4.6 
4.8. 

5 
5.2 
5.4 
5.6 
5.8 

6 
6.2 
6.4 
6.6 
6.8 

.- 7 
7.4 
-7.6 
7.8 

8 
8.2 
8.4 
8.6 
8.8 

9 
9.2 
9.4 
9.6 
9.8 
10 
12 
18 

0.8666 
0.8833 . . . . 

0.9 .‘I’; 
0.9166 .;<.. 

- 

1.53 2.4939 
1.523 2.4838 
1.511 2.4737 
1.505 2.4637 
1.492 2.4537 
1.486 2.4437 
1.473 2.4339 
1.46 2.424 

1.454 2.4142 
1.442 2.2994 
1.429 2.1901 
1.423 2.0859 
1.41 1.9866 

1.397 1.8923 
1.385 1.8024 
1.372 1.7167 
1.366 1.6351 
1.353 1.5573 
1.341 1.4833 
1.328 1.4128 
1.318 1.3456 
1.309 1.2816 
1.29 1.2207 

1.278 1.1627 
1.271 1.1074 
1.253 1.0547 
1.246 1.0046 
1.227 0.95683 
1.215 0.91134 
1.208 0.66802 
1.202 0.62675 
1.196 0.78744 
1.19 0.75001 

1.183 0.71435 
1.171 0.68039 
1.164 0.64804 
1.158 0.61723 
1.152 0.58789 
1.139 0.55994 
1.127 0.50796 
1.12 0.48381 

1.114 0.46061 
1.108 0.4389 
1.095 0.41604 
1.089 0.39816 
1.082 0.37923 
1.07 0.3612 

1.064 0.34403 
1.057 0.32767 
1.045 0.3121 
1.038 0.29726 
1.032 0.26313 
1.026 0.26967 
0.982 0.16569 
0.793 0.038429 

i 1 .  

-0.96388 1 
-O.iJtiO76 1 
-0.96268 :.’ 

l 

-0.9587. 
-0.9617 ’ 

-0.!5?74 
-0.96088 

-0.964 
-O:!SOlS 
-0.85739 
-0.76107 
-0.66295 
-0.57678 
70.49532 
-0.41736 
-0.34467 
-0.26905 
-0.20432 
-0.14228 

-0.084764 
-0.029598 
0.027374 
0.069306 
0.11534 
0.16362 
0.19826 
0.24141 
0.27017 
0.30366 
0.33998 
0.37525 
0.40856 
0.43999 
0.46865 
0.49061 
0.51596 
0.54077 
0.56411 
0.57906 
0.61904 
0.63619 
0.65319 
0.6691 

0.67696 
0.69084 
0.70277 
0.7088 

0.71997 
0.72933 
0.7329 

0.74074 
0.74687 
0.75633 
0.81631 
0.75457 

: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

,1 
1 

: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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RKSULTS FROM VISUAL CURVE HATCHING 

VISUAL HATCH PARAHBTER ESTIHATES 
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AQTKSOLV RBSULTS 
Veraion 1.10 

05/16/94 06: 16:50 

------_------------------------------------------------------------------------- -------------------------------------------------------------------------------- 

TEST DKSCRIPTION 

Data set.. . . . . . . . . . B:69GW12DRDAT 
Data aet title..... 69GW12D RISING HRAD TKST 

Kncms and Constants: 
No. of data points.. ................ 33 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.333 
Aquifer saturated thickness.. ....... 53.83 
Well screen length .................. 10 
Static height of water in well.. .... 53.83 

Log(WM .......................... 3.547 
A, B, C ............................. 0.000, 0.000, 1.970 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 

ANALYTICAL HBTROD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 

RBSULTS PROH STATISTICAL CURVE HATCRING 

STATISTICAL HATCH PARAHRTBR KSTIWTES 

Jstimate Std. Error 
K = 3.0118X-002 +/- 6.744211-004 
yo = 7.7611BtOOO t/- 2.91376-001 

ANALYSIS OF MODEL RESIDUALS 

residual q calculated - observed 
weighted residual - residual * weight 

Weighted Residual Statistics: 
Number of residuals.. ............. 33 
Number of estinated parameters .... 2 
Degrees of freedom ................ 31 
Residual mean ..................... 0.01125 
Residual standard deviation.. ..... 0.04012 
Residual variance ................. 0.001609 

Zfodel Residuals: 

Time Observed Calculated Residual Weight 
--_------____ 



U.U13 l.LdI I.LLlY u.U~3UUr 

0.0833 0.991 0.99586 -0.0048569 
0.0.91s 0.814 0.81161 0.0023934 

0.1 0.644 0.65982 -0.015817 
0.1083 0.511 0.53774 -0.02674 
0.1166 0.404 0.43825 -0.034249 
0.125 0.322 0.35629 -0.034286 

0.1333 0.259 0.29037 -0.031367 
0.1416 0.209 0.23684 -0.027644 

0.15 0.171 0.19239 -0.021386 
0.175 0.108 0.10388 0.0041157 

0.2 0.083 0.056095 0.026905 
0.225 0.07 0.03029 0.03971 
0.25 0.064 0.016356 0.047644 

0.275 0.051 0.0088318 0.042168 
0.3 0.045 0.004769 0.040231 

0.325 0.045 0.0025751 0.042425 
0.35 0.045 0.0013905 0.043609 
0.4 0.032 0.00040544 0.031595 

0.45 0.032 0.00011822 0.031882 
0.5 0.026 3.44691-005 0.025966 
0.6 0.02 2.93041-006 0.019997 
0.7 0.02 2.49133-007 0.02 

0.7666 0.013 4.82481-008 0.013 
0.8 0.013 2.1181-008 0.013 
0.9 0.013 1.80071-009 0.013 

1 0.013 1.53091-010 0.013 
2 0.007 3.0196Jk021 0.007 

2.6 0.001 1.14021-027 0.001 
3 0.001 5.9562x-032 0.001 

i 
1 
1 
1 
1 
1 
1 
1 

t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-------------------------------------------------------------------------------- -------------------------------------------------------------------------------- 

RBSULTS FROH VISUAL CURVR MATCHING 

VISUAL HATCH PARAMBTKR KSTIHATES 

- Estimate 
x = - 4.6275E003 
y0 = L6017B-001 
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Version 1.10 

05/19/94 07:22:51 

____________________------------------------------------------------------------ 
------------------------------‘-””’--’---------------------- 

TEST DESCRIPTION 

Data set . . . . . . . . . . . b:69gwl2df.dat 
Data set title.. . . . 69GW12D FALLING HEAD TEST 

Knowns and Constants: 
No. of data points .................. 58 

Radius of well casing ............... 0.083 
Radius of well ...................... 0.333 
Aquifer aaturated thickness ......... 53.83 
Well screen length .................. 10 

Static height of water in well ...... 53.83 

h#ePW .......................... 3.547 

A, B, C ............................. 0.000, 0.000, 1.970 

___________-______-------------------------------------------------------------- _________________--------------------------------------------------------------- 

ARALYTICAL MKTHOD 
=-. 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

____-_-_----_------------------------------------------------------------------- _________-_--------------------------------------------------------------------- 

RESULTS FROM STATISTICAL CURVE MATCBING 

STATISTICAL MATCB PARAtIETER ESTHATES 

_ Estimate Std. Error 
K = 2.3234E-005 t/- 3.98611-006 
po = 4.9941EtOOO t/- 7.60663-002 

ANALYSIS OF MODEL RXSIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Reaidual Statistics: 
Nuaber of residuals ............... 56 
Number of estimated parameters .... 2 
Degrees of freedom ................ 56 
Residual mean ..................... -0.0002922 
Reeidual standard deviation ....... 0.3813 
Residual variance ................. 0.1454 

Hodel Residuals: 

Time Observed Calculated Residual Weight 



0.125 4.943 41iai2 
0.15 4.943 4.9799 

0.175 4.943 4.9775 
0.225 4.943 4.9728 
0.275 4.943 4.968 

0.3 4.943 4.9657 
0.325 4.943 4.9633 
0.35 4.943 4.9609 
0.4 4.943 4.9562 

0.4333 4.829 4.9531 
0.5 4.829 4.9466 

0.55 4.823 4.9421 
0.6 4.623 4.9374 

0.65 4.823 4.9327 
0.7 4.623 4.928 

0.75 4.823 4.9234 
0.B 4.616 4.9187 

0.65 4.816 4.914 
0.9 4.816 4.9093 

0.95 4.816 4.9047 
0.9666 4.81 4.9031 

1 4.81 4.9 
1.2 4.81 4.8814 
1.6 4.804 4.8444 

2 4.804 4.8077 
2.4 4.797 4.7713 

3 4.791 4.7172 
3.2 4.765 4.6993 
3.8 4.785 4.646 

4 4.778 4.6283 
4.6 4.772 4.5758 
4.8 4.772 4.5584 

5 4.766 4.5411 
5.6 4.759 4.4896 
5.8 4.753 4.4726 

6 4.747 4.4556 
6.2 4.74 4.4387 
6.4 4.728 4.4219 

-6.6 4.722 4.4051 
6.8 4.709 4.3884 

7 4.69 4.3717 
7.2 4.671 4.3551 
7.4 4.646 4.3386 
7.6 4.627 4.3221 
7.6 4.589 4.3057 

a 4.545 4.2894 
a.2 4.468 4.2731 
a.4 4.425 4.2569 
B.6 4.343 4.2407 
8.8 4.242 4.2246 

9 4.122 4.2086 
9.2 3.946 4.1926 
9.4 3.638 4.1767 
9.6 3.573 4.1608 
!.a 1.692 4.145 

. . . ..- 
-0.039218 
-0.036851 
-0.034484 
-0.029754 
-0.025028 
-0.022667 
-0.020307 
-0.017!4! 
-0.013234 

-0.1241 
-0.11782 
-0.11912 
-0.11442 
-0.10973 
-0.10504 
-0.10036 
-0.10268 

-0.098007 
-0.093337 
-0.088672 
-0.093124 
-0.090011 
-0.071413 
-0.040426 

-0.0037204 
0.025707 
0.073832 
0.085737 
0.13905 
0.14968 
0.19618 
0.21355 
0.22485 
0.26937 
0.28041 
0.29139 
0.3013 

0.30615 
0.31693 
0.32065 
0.31831 
0.3159 

0.30743 
0.3049 
0.2833 

0.25565 
0.21493 
0.16815 
0.1023 

0.017401 
-0.066564 
-0.24659 
-0.33668 
-0.58782 

-2.453 

1 
1 
1 
1 
1 
1 
1 

: 
1 
1 
1 
1 
1 
1 
1 

; 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

‘1 
.I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-----------------___------------------------------------------------------------ -------------------_------------------------------------------------------------ 

RWJLTS FROH VISUAL CURVB HATCHING 

VISUAL HATCH PARAHETER ESTIHATES 
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APPENDIX 1. 
SAMPLING SUMMARY 



SOIL - SITE 69 

CTO-19212 

I Analysis Requested I Analysis Received 1 
I I I I I I I I I I I I I I I I 

l/8/94 )69-CSA-SB21-00 x x x x x x xxxxxxx X 2w94 301 1 I 

l/8/94 (69-CSA-SB22-00 x x x x x x xxxxxxx 1 1 x 1 218194 1 301 1 1 

1 I8194 I69-CSA-SB23-00 x x x x x x xxxxxxx I I I X ) 2l8194 1 301 1 1 

l/8/94 169-FB-01 x x x x x x 1 218194 1 1 1 30 1 Potable Water 

l/8/94 69-GWl l-02 x x x x x x x x x X 

l/8/94 69-GWll-04 x x x x x x x x x X 

1 I8194 69-CSA-SBO l-00 x x x x x x xxxxxxx X 

l/8/94 69-CSA-SB04-00 x x x x x x xxxxxxx X 3/u94 54 3 ree 201/94-nopatfpib 

l/8/94 69-CSA-SB06-00 x x x x x x xxxxxxx X 3lU94 54 3 rec2/21194-nnopedpcb 

l/8/94 69-CSA-SB07-00 x x x x x x xxxxxxx X 3i2.t94 54 3 reo2’21/94- nopdpcb 

69-CSA-SB09-00 x x x x x x x x 

69-CSA-SB05-00 x x x x x x x x 

69-CSA-SB08-00 xxxxxx x x 

69-CSA-SB08-OOD x x x x x x x x xlxlxlxlxl 

X’ 

X GE X 

X 

312194 1 54 ] 3 1 rec2’21/94-nopedpcb 

3/2/94 54 3 rcc2’2104-nopcst/pcb 

3/u94 1 541 3 IMS/MSD (recY21/94-nopedpcb) 

J/2/94 54 3 rec2/21/‘94-no~~~thcb 

Page 1 of 3 s/4/94 13:38 PM 



SOIL - SITE 69 
CTO-19212 
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X 

X 

- 

X 

X - 

X 
- 

X 
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

P 
d l.2 
X - 

X - 

X - 

X - 

X - 

X 
- 

X - 

X - 

X - 

X 
- 

X 
- 

X 
- 

X - 

X - 

X - 

X - 

X 
- 

X 
- 

X 
- 

X 
- 

X - 

X 
- 

X - 

- 

X 
- 

X 
- 

x 

B 

- 
- 

- 
- 
- 

8 
2 
B 
Q 

- 

- 

- 

- 

- 
- 

- 

- 
2 

! 
tz 
zi - - - - - - - - - - - - 
- - - 
- - 
- - - 
- 

X 
- 

- 

- 

DATE 
RECD 

3l2l94 

3m94 

DATE 
SHIPPED SAMPLE ID 

3 rccZ21/94-nopuu’pcb 

3 rcc 2f21f94 - no pat&b 

3 rec2/21/94-nopcrt/pcb 

3 TripBlank 

3 MSIMSD (xc 20 l/94 - no pcst/pcb) 

3 mcY21/94-nopc+cb 

4 rccV.N94,nopat/pcb 

4 ret 2121l94. no Perypcb 

4 ret 2/21/94. no pcstlpcb 

4 ret 21X/94, no pcrt/pcb 

4 rcc 2t21/94, no pest&b 

4 mX?1/94.nop&cb 

4 ret 2i21t94, no put’pzb 

X 
- 

- 

X - 

X 
- 

X 
- 

X - 

X - 

X 
- 

I/8/94 169CSA-SBl l-00 
l/8/94 169-GSA-SB14-00 

- 

X 
- II8194 169-GSA-SB25-00 

2 

4 Sample reexnct exceeded 7 days. 2-l-94; ret 2-21 no pe+b 

4 nc2/21/94.nopat@cb 

4 sample reexnct exceeded 7 hp. 2-I-94; rcc 2-21 no put’pcb 

4 sample recxmct ucccedcd 7 days. 2-l-w; rcc 2-21 no pcst’pcb 

5 mV23nopestIpcb 

5 rcc 2.~23 no pest/pcb 

5 sample rexn.ct otceedcd 7 dayi. (2-l-W); ICC 203 no p’pzb 

X - 

X - 

X 

l/10/94 /69-BB-SB02-00 

X 
- 

- 

- 

3nl94 

3nl94 

3nl94 

3nl94 

5 Sample rcemxt exceeded 7 days. (2-I-94) MSIMSD, ret &23 no p/F 

5 rcc 2J23. no pcst’pcb 

5 h Parameters - TCC 

5 TripBlank 

5 ret 2I23. no put&b 

i/10/94 t69-GW10-01 

3nl94 

3m94 

2123194 

2123194 

3nl94 

Pay 2 of 3 

6 II 

s/4/94 I3:38 PM 

(, 1, 
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SOIL - SITE 69 

CTO-19212 

Isis R r - 

9 
5 0 
- 

c 

leceived - 

w  

$ 

5 
- 

- 

43 

1 DATE 
SHIPPED SAMPLE ID 2 

l/l l/94 69-l-B-08 X 

DATE 
RECD 

2/23/94 

c0LJN-r 52 

coh4MxNTs 

- 

52 

- 

46 

- 

35 

- 

35 46 46 

Page 3 of 3 s/4/94 !3:38 PM 



GROUNDWATER - SITE 69 
CTO-19212 

I Analysis Requested I Analysis Received I 
IIIIlIIIIIIIlIII1lllI” I I I 

DATE 
SHIPPED SAMPLE lD COMMENTS 

l/21/94 69-GW12-01 xxxxxxx X X xxxxxx X 3/l 6194 55 11 VOA-7 day him: rcc 3i7.-no pdpcb 

l/21/94 69-GWl l-01 1 VOA-7 day nnn; ICC 3i2-no pcdpcb 

l/21/94 69-GW09-01 xxxxxxx X x x x xlxlxlxl 1 

l/21/94 69-GWlO-01 x x x x x x x X xxxxxxx X 3/l 6194 1 55 1 11 IVOA-7 day turn; ICC 312-m pw’pcb 
I 

VOA-7 day arm: rcc 31’2410 pcdpcb 

xxxxxxx X xxxxxxx I I I x 1 1 3116194 55 1 

X X ! ! 3116194 55 1 

1 Ftinute-tcflon Mlcrscc 3R-no pdpcb 

Mp Blank m 3~740 pdpcb 

CA, 11 -._.#--_-__r,-_L 

<Al 11 I-.rl -----r,-^L 

40 11 Trip Blanki rcc 3i2.no pe.dpcb 

1 I24194 69-GW02-0 1 D xxxxxxx X IX xxxxxx X 4/l 5194 ii; 

1-r ,rcG >,,-n”r~o IITbP 

13 1 rcc 3&noPE~~-Q “ . I ‘ “ ”  

1 I24194 69-GW07-01 xxxxxxx X xxxxxxx X 4115194 81 1: 3 Irec 3&no PESTO’SB 

l/24/94 69-GWO3-01 xxxxxxx X xxxxxx X 4115194 81 1’ J rcc >,>a0 I-GO III-JP 
1/24/94 69-GWO1-01 xxxxxxx X X xxxxxx X 4115194 81 13 rec3&noPEST/PSB 

1 I24194 69-TB-11 X X 313194 39 13 TripBlank 

l/24/94 69-GWO4-01 xxxxxxx X xxxxxxx X 4/15/94 8 1 13 ree 3/3-no PESTIPSB 

l/24/94 69-RS-05 xxxxxxx X xxxxxxx X 4115194 81 13 Rinwdc-TeilonBailer 

2/18/94 69-GW02DW-01 x x x x x x x x x x x x x x X X X 4115194 57 35 MS/MSD;rec4n-noPA’CB 

2/18/94 69-GW02DWD-01 X X 4l7l94 49 35 MSMSD 

2/l S/94 69-GW02DW-01D x x x x x x X x x x x x x X 4115194 49 ret 47-no PFCB 

2/18/94 69-GW02DWD-OlD X X 4r7/94 49 

2/18/94 69-GW12DW-01 x x x x x x X X x x x x x X 4115194 57 35 m4n-noP/PcB 

2/18/94 69-GW12DWD-01 X X 4nt94 49 35 

2/l 8194 69-RS-06 x x x x x x X x x x x x x X 4115194 57 35 rec4mno PIPCB 

, 2/18/94- 69-lB-12 X X !  I 4t7/94 49 35 rcc4hoPKB 

Page 1 of 2 Y4l94 /3:35 PM 



GROUNDWATER - SITE 69 
CTO-19212 

- 

!i 
k 
6 k 
- 

- 
- 
- 

- 
- 
- 
G 

- 

2 
F! 
ii 
- 
X 

- 

- 

- 

- 

- 

- 

- 

20 

i al’ 

E 

s 

!ii 

2 
1 
X - 

- 

- 

- 

- 
- 

- 

- 

i;j 

is I - 

x 
ii!. 

- 

- 

- 

- 

rs 

cei - 

? 
d 
!2 
- 
- 
- 
- 

- 
- 
- 
- 

24 

2 
!i 
a l2 
- 
X 

- 

- 

- 

- 

- 

- 

- 

u 

lalvs - 

c 

9 

b 

a 
k 
X - 

- 

- 

- 

- 

- 

- 

- 

20 

is Reauested 

w 

8 

6 
- 
X 

21 

z 
d k! 

- 
z 

x 

8 
- 

0 

DAlJZ 
RECD 

4l7l94 

4/l/94 

DA-I-E 
SHIPPED 

.2/18/94 

COMMENTS 

35 1 
35 Reservation Blank 

SAMPLE ID 

i9-RSD-06 

2/l 8194 !12-PB-01 

C 

c 

c 

c 

-i 

( 

-? - 

Page 2 of 2 

e : bl 



SURF‘ACE WATER - SITE 69 

CTO-19212 

l- , 
r A - 

[ 

CL 

6 
k 
X 
- 

X 

X 

X 

X - 

X 
- 

X 

X 

X 

9 

Rt - 

z 

B 
X - 
X - 
X - 

- 
X - 
X - 
X - 
X - 
X - 
X - 

- 

- 

- 

T - 

:d 

- 

0 

P 
d k 
X 

- 

X 

X 

X 

X 

X 

X 

X 

X 

8 
%I 
i: 
k 
X 

X 

X 

X 

X - 

X 

X 

X 

2 

2 
X 

X 

X 

X - 
X 

X 

X 

X 

s 

:eil 
- 

8 

2 

8 

$ 

B 

X 
- 

X 
- 

- 

- 

X 

X - 

X - 

X - 

X 
- 

X 
- 

- 

- 

- 

a 
- 

Ll - 

x 

B 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

0 - 

3 
h 
a k 
X - 

X 

X 

X 

X 
- 

X 

X 
- 

X 

X 
- 

- 

9 

ue! 
- 

8 

g 

d 

E 

E 

X 
- 

X 
- 

X 
- 

- 

X 

X - 

X 
- 

X 
- 

X 
- 

X 
- 

- 

- 

- 

9 
- 

5 
?I 
E 
X - 

X 

X 

X 

X 
- 

X 
- 

X 

X 

X 
- 

- 

9 

SDG 
NO. 1 

DATE 
RECD 

2/l 7194 

2/l 7194 

2/I 7194 

2/l 7194 
2/I 7194 

2/l 7194 

2117194 

2/l 7194 

2117194 

2/l 7194 

DA-I-E 
SHIPPED 

1 /s/94 

COMMENTS SAMPLE ID 
2 

2 

2 Hold - Equip F&se (DO NOT ANALYSE) 

2 TripBlank 

2 
2 Dualicate 

9-DA-SW01 2 

2 

2 
g-DA-SW02 

g-DA-SW04 

g-DA-SW03 2 

Page 1 of 1 s/4/94 I3:37 PM 



“‘lr, 
1 

,n,. 
4 

1 

SlWlNl6Nl-311J!ibY 

CTO-19212 

l- - 

$ 
8 kL 
X 

- 

X 

X 

X - 

X 

X - 

X - 

X 
- 

X - 

- 

- 

- 

- 

z CA d l2 
X - 

X 

X 
- 

X 
- 

X - 

X 
- 

X - 

X 
- 

- 

- 

- 

- 

nal - is 1 

s 

!i 

a 
k 

X - 
X - 
X - 
X - 
X - 
X - 
X - 
X - 

- 

- 

- 

- 

-ii- 

: uest’ 

8 
5! 

8 

2 
z” 

~ 

3 E 
x x 

x x 

x x 

x x 

x x 
x x 

0 

d l2 
X 

- 

X 
- 

X - 

X 
- 

X 
- 

X 
- 

X 

X - 

X - 

- 

- 

- 

9 

4 
: 
g 
X 

X 

X 

X 

X 

X 

X 

X 

- 

s 

Analvsis Received 

Y 
5 
B - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
0 

+ - 

8 
2 
6 k2 
X 

- 

X 

X - 

X 
- 

X 

X 
- 

X 
- 

X 
- 

- 

- 

- 

- 

s 

L 

i! 
!i 
* k 
X 

- 

X - 

X - 

X 
- 

X 
- 

X 
- 

X 
- 

X - 

- 

- 

- 

- 

s 

,: 
5 

X 

X 

X 

X 

X 

X 

X 

X 

- 

- 

s 

- 

8 g ti 
$ 
E 
X 

- 

X 
- 

X - 

X - 

X - 

X 
- 

X 
- 

X 
- 

- 

- 

- 

- 

s 

- 

x 

iii - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

0 

SD0 
NO. 

DATE 
SHIPPED 

DATE 
RJXD 

3l2l94 

3/2/94 

317194 

3r7l94 

SAMPLE JD 
3 xc XW94 - no pcrt’pcb 

3 ret ZIzlIW - no pest/pcb 

4 Includes MSMSD; ret 201, no pcstlpcb 

4 Duplicate; rcc y21, no pert/pcb 

4 rcc 2C!li94 -no put/pcb 

4 ret 2/21194 -no pest&b 

4 ret 2’2 1194 - no pest/pcb 

4 Sample dap reexract exceeded 7 2-l-94; ret 2121. no pest’psb 

2 TripBlank 

X 
- 

X - 

X 

57 
57 

X 
- 

X 
- 

x x 

+ 

x x 

2/l 7194 

$ 8 8 

- 
s - :ouN-r 1 
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APPENDIX J 
ENGINEERING PARAMETERS SUMMARY 



I’,,, 

) 

ROUNDWATER ENGINEERING RESULTS 

EMEDIAL INVESTIGATION CTO-0212 

ICB CAMP LEJEUNE, NORTH CAROLINA 

ample Identification 

lkalinity 

iological Oxygen Demand 

hemical Oxygen Demand 
otal Phosphorus 

otal Dissolved Solids 

otal Kjeldahl Nitrogen 

otal Suspended Solids 

,tandard Plate Count 

lotes: 

ig/l - milligram per liter 

:FU/ml- 

: - less than 

I - nondetected 

Units 

w/l 

w/l 

w/l 

mg/l 

w/l 

w/l 

w/l 
CFU/ml 

69.GW02-01 

Cl.0 

5.65 

131 
<O.OlO 

26 

3.46 

1950 

9980 

69-GW02Db’+01 

107 

<2 

23.7 

0.042 
234 

0.445 

232 

74.GW05-01 

Cl 

3.53 

36.7 
0.02 

60 

0.739 

937 

30700 

‘(,I, 
) 

41-GW04-01 

136 

3.57 

76.6 

0.01 u 

151 

5.59 

540 

132 

$I-GWO4DW-0 

169 

<2 

11 

<O.lO 

162 

0.104 

179 

5.74 

-. - -_.. -_ - 
-. - .-.-. .- - -._,.__, ,__ 



,  .  .  .  
- 

- :  
‘. :  

.  .  
..;+.’ 

: . ; .  .  
i;.: j 

.i 

GP ENVIRONMENTAL SERVICES 
WET CHEMISTRY ANALYSIS RESULTS 

GP ID: 9402153-02 Matrix: LIPUID 

Client ID: 69-GWO2-W-01 Collected: 02/17/94 

Parameter 

Alkalinity 

Biological Oxygen Demand 

Chemical Oxygen Demand 

Phosphorus, Total 

Total Dissolved Solids 

Total Kjeldahl Nitrogen 

Total Suspended Solids 

Method 

HCAW 310.1 

HCAWW 405.1 

HCAMJ 410.4 

HCAW 365.2 

HCAWW 160.1 

HCAUW 351.3 

HcNW 160.2 

Result Det.Lim. Units Oil. 

107.0 1.00 mg/L 1 

EPL 2.00 rag/L 1 

23.7 3.00 l&L 1 

0.042 0.010 rag/L 1 

234.0 10.0 mg/L 

0.445 0.100 mg/t 1 

232.0 5.00 lag/L 

Prenared Analyzed 8y 

02122194 MG 

02/22/94 JS 

03/01/94 YS 

03/07/94 VHM 

02/22/94 JS 

03/01/94 MPC 

02/22/94 JS 

- 



GP ENVIRONMENTAL SERVICES 
WET CHEMISTRY ANALYSIS RESULTS 

GP ID: 9402153-01 Matrix: LIPIJID 

Client ID: 69-GWO2-DU-01 Collected: 02/17/94 

Parameter 

STANDARD PLATE CCXJHT 

Method Result Det.Lim. Units Dil. Prepared Analyzed By 

ASA x9 20 ED 2.90 ES 1.00 CFU/ml 1 02/21/94 SA 

. 

ia .  
. ,  .-.a 

. - .  f  

‘! :  

1.. : .  
. . : :  

. .  .1 



GP ID: 9402121-03 
Client ID: Cl-MK)6-Ci 

Parameter 

Alkalinity 

eiologlcsl oxygen Demand 

Chemicd olcygen Demand 

SWIDARD PLATE COUNT 

Phosphorti, TOtbI 

Totat Dlscotvcd Solids 

Total KJcldahl Nitrogen 

Total Suspended Sotfd$ 

GP ENVIROWNTAL SERVICES 
WET CHEMISTRY ANALYSIS RESULTS 

Hethod 

HCAW 310.1 

ncAwJ 405.1 

ncnw 410.4 

ASA #9 20 ED 

UCAW 365.2 

MCAW 160.1 

HcnlJu 351.3 

HCAUU 140.2 

Result Det.Lim. Jhits 
136.0 1 .oo W/L 

3.57 2.00 w/L 
74.6 3.00 mS/L 

132.0 30.0 cfujml 

O.OlOU 0.010 W/L 

151.0 10.0 W/L 

5.59 0.100 WL 

540.0 5.00 lIU/L 

Matrix: LIQUID 

Collected: 02/15/91 

Dil. Prepared Analvzcd BY 

1 02/17/94 HG 

1 02/17/94 Ys 

1 02/18/94 YS 

02/2V94 Ys 

1 03/07/9c VHM 

02/18/94 VH 

1 03/01/94 HPC 

oula/94 w 

WR 27 '94 14:53 + PFIGE.007 



GP ENVIRONMENTAL SERVICES 
WET CHEMISTRY A.NALY8Is RESULTS 

CP ID: 9402159-01 

Client IDt 41-CvocOU-01 

Matrix: llWID 

Collected: 02/19/9L 
* 

Paratnetct Hethod 

Alkalinity HeAlhi 310.1 

8i0lo~ical Oxygen Denrend MCAUU 405.1 

Che111ics1 Oxygen bemend MCAUU 410.4 

STANDARD PLATE COlM ASA W 2D ED 

Phosphorus, Tote1 ntWU 365.2 

Tout Oissolved Solids WAUU 160.1 

Total Kjetdaht Nitrogen HCAUU 351.3 

Total Suspcndcd Solids HCAWU 160.2 

Result Dct.Lim. Units 

169.0 1.00 lm/L 

BPL 2.00 wag/L 

11.0 3.00 mg/L 

5.M E4 1.00 CFU/d 

BQl 0.010 ing/L 

162.0 10.0 mQl1 

0.w 0.100 ins/r 

179.0 5.00 lug/L 

Dil. Prebared Anelvwd Bv 

1 02/23/94 HPC 

1 W/22/94 JS 

1 03/01/94 IS 

1 02122/94 SA 

1 D3/07/94 VW 

02R4f9.4 JS 

1 03/01/94 HPC 

02124194 JS 

W’R 27 ‘94 14:53 
PQGE. 009 



GP ENVIRONMENTAL SERVICES 
WET CHEMISTRY ANALYSIS RESULTS 

GP ID: 9402137-01 Matrix: LIQUID 

Client ID: 74-GUOS-01 Collected: 02/l&94 

Parameter 

Alkalinity 

Biological Oxygen Demand 

Chemical Oxygen Demand 

STANDARD PLATE COUNT 

Phosphorus, Total 

Total Dissolved Solids 

Total Kjeldahl Nitrogen 

Total Suspended Solids 

Method 

HCAW 310.1 

HCAW 405.1 

MCAW 410.4 

ASA #p 2D ED 

MCALIU 365.2 

HCAW 160.1 

MCAW 351.3 

HCAW 160.2 

Result Det.tim. Units Oil. Prepared 

BOL 1.00 mg/L 1 

3.53 2.00 mg/L 1 

36.7 3.00 mg/L 1 

30700.0 1.00 CFU/ml 

0.020 0.010 mg/L 1 

60.0 10.0 WI/L 

0.739 0.100 mg/L 1 

937.0 5.00 mg/L 

AnaIyzed By 

02/22/94 MC 

02/18/94 JS 

03/01/94 YS 

02/21/94 SA 

03/07/94 VHM 

D2/18/94 VM 

03/01/94 MPC 

02/18/94 VM 

- 
( 



GP Environmental 
483.9522.01 
February 15, 1994 

LABORATORY TEST RESULTS 

Sample I.D. %Gravel %Sand %Silt %Clay 

3 

9401052 5A 60.7 6.9 12.4 

d94UJC)ZPui) . . 

Liquid Plastic Plasticity 
Limit Linit Index . 

NP 

_ . . . . . . . 
-4 

m 27 ‘94 14:51 
+ PQGE -003 
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PROJECT i GP Environmenkal ; 
PROJECT NUMBER : 483.9522.01 

, DA'fiE f 3-10-94 

LABORATORY TEST RESULTS 

Sample T.D. . . 9402071 . . 
OlC 

% SAND 

% SILT 

: * 
- - 

i 
f 

USDA CLASS 

..a&2 

6.3 

8.5 

940207.1 
01D 

85:4 

6.4 

8.2 
A! / .4 

Vf? 
9402cwr : 9402wEY 

02c 02D. 

80.5 79.4 

5.2 8.4 

14.3 12.2 

. 

LOANY 
*&$ 

_ .SMD/ SAND/ 
LOAMY SAND . L6AMY SAND SAND SAND 

-. . 

.s-w---.--ww----.bYIc ---~------yrs----C----~~------------.~--------- 

. . 

LIQUID LIIHIT 12 . 13 15 16 

~PLWJ?XC'LIMIT . .NP NP . NP NP . _ . . . . . . . . . . 

PI&X'IC~t'PY INDEX ' W ' NP NP NP 

Manager 
Laboratory 5~fvices 

FIPR 27 ‘94 14:52 

- 



. 
:. 

: ,.. .: 
;-I 

., . 

LAW ENGINEERING J . 

? I GEOTECHM~EM~RONMNTAL 
6 CON!3RKlMN kt41ERlA1.S 
CoNWm 

GP Environmental 
483.9522:Ol 
February 15, 1994 

LABORATORY TEST RESULTS 

Sample I.D. %Gravel %Sand %Silt %Clay 

9401095: 

_ SElEOOlA 44.0 21.2 20.5 14.3 

SElEOOlM 24.3 30.2 25.4 20.1 

. SElEOOlS 4.1 

SElE002A 14.4 51.2 21.0 13.4 

9401052 5A 80.7 6.9 12.4 

9401066 6B 77.9 8.8 13.3 
----________________-------------------------- ______________ 

Liquid Plastic Plasticity 
Limit Limit Index 

9401052 5A 16 NP NP 

9401066 6B 16 NP NP 
-- ________________________ __ 

.  I  

. 

Total Dry Moisture 
Density Density 3 0 . 

PCF PCF 

: . . . 9401082 3A 121.1 114.1 6.1 . . 

Note : Sample contains significant amount petroleum or 
coal tar distillate. I 

Greg Hamadock 
Manager 
Laboratory Services -4 



APPENDIX M_ 
FIELD DUPLICATE SUMMARY 



DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

CHEMICAL STORAGE AREA SURFACE SOIL 

’ I MC6 CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

Percent Solids 

6%CSA-SB03-00 69-CSA-SB03-OOD 69-CSA-SBO&OO 68CSA-SBO&OOD 69.CSA-SB16-00 64CSA-SB16-000 
9401041-05A 9401041-06A 9401041-14A 9401041-l5A 9401041.20A 9401041.21A 
01107194 01107/94 OllQ7l94 01107/94 01/08/94 01/08/94 

92.7 91.3 92.8 91.4 92.0 

SFMlVOl ATll Fs 

1 ,P-Dichlorobenzene UGIKG 

1,2&Trichlorobenzene UGIKG 

1 &Dichlorobenzene UGIKG 

1 ,ItDichlorobenzene UG/KG 

ZChloronaphthalene UG/KG 

2-Chlorophenol UGIKG 

2-Methylnaphthalene UGlKG 

2-Methylphenol UGIKG 

2-Nitroaniline UGIKG 

2-Nitrophenol UGIKG 

2,2oxybis-(lchloropropane) UGlKG 

2+Dichlorophenol UG/KG 

2,4-Dimethylphenol UGIKG 

2,4-Dinitrophenol UGlKG 

2,-%Dinitrotoluene UGIKG 

2.4,5-Trichlorophenol UGIKG 

2,4,6-Trichlorophenol UGIKG 

2,bDinitrotoluene UGlKG 

3-Nitroaniline UGIKG 

3,3’-Dichlorobemidine UGIKG 

4-Bromophenyl-phenylether UGlKG 

4-Chloro-3-methylphenol UGlKG 

CChloroaniline UGIKG 

4-Chlorophenyl phenyi ether UGIKG 

CMethylphenol UGIKG 

4-Nitroaniline UGlKG 

CNitrophenol UGIKG 

4,6Dinitro-2-methylphenol UGIKG 

Acenaphthene UGlKG 

Acenaphthylene UGIKG 

Anthracene UGIKG 

Benzo[a]anthracene UGIKG 

Benzo[a]pyrene UGlKG 

, 

x/14/94 

356.0 u 

356.0 U 

366.0 u 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

884.0 u 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

864.0 U 

356.0 U 

864.0 U 

356.0 U 

358.0 u 

864.0 U 

358.0 u 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

356.0 u 

864.0 U 

864.0 u 

864.0 U 

356.0 U 

356.0 U 

356.0 U 

356.0 u 

356.0 U 

363.0 u 

363.0 U 

363.0 U 

363.0 U 

363.0 u 

363.0 U 

363.0 U 

363.0 U 

880.0 u 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

880.0 U 

363.0 U 
880.0 u 

363.0 u 

363.0 U 

880.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 
880.0 u 

880.0 U 

880.0 u 

363.0 U 

363.0 U 

363.0 u 

363.0 U 

363.0 U 
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367.0 u 367.0 u 

367.0 U 367.0 U 
367.0 U 367.0 U 

367.0 U 367.0 U 

367.0 U 367.0 U 
367.0 U 367.0 U 

367.0 U 367.0 u 

367.0 U 367.0 U 

889.0 u 889.0 U 

367.0 U 367.0 U 

367.0 U 367.0 U 

367.0 U 367.0 U 

367.0 U 367.0 U 

889.0 U 889.0 U 
367.0 U 367.0 U 

889.0 u 889.0 U 

367.0 U 367.0 U 

367.0 U 367.0 U 

889.0 U 889.0 u 

367.0 U 367.0 U 

367.0 u 367.0 U 

367.0 U 367.0 u 

367.0 U 367.0 U 

367.0 U 367.0 U 

367.0 U 367.0 U 

889.0 U 889.0 U 

889.0 u 889.0 u 

889.0 u 889.0 u 

367.0 u 367.0 U 

387.0 u 367.0 U 

367.0 U 367.0 u 

367.0 u 367.0 U 

367.0 U 367.0 U 

383.0 u 
363.0 u 

363.0 U 

363.0 U 

363.0 u 
363.0 U 

363.0 U 

363.0 U 

880.0 u 

363.0 U 

363.0 u 

363.0 U 

363.0 U 

880.0 U 

363.0 U 

880.0 u 
363.0 U 

363.0 U 

880.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

880.0 u 

880.0 u 

880.0 u 

363.0 U 

363.0 u 

383.0 u 

363.0 U 

363.0 u 

363.0 u 
363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 U 

363.0 u 

880.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 U 

880.0 u 

363.0 U 

880.0 u 

363.0 u 

363.0 u 

880.0 u 

363.0 u 

363.0 u 

363.0 u 
363.0 u 

363.0 u 

363.0 u 

880.0 IJ 

880.0 u 

880.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 
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DUPLICATE SAMPLE SUMMARY 
OPERABLE UNIT NO. 4 (SITE 69) 

CHEMICAL STORAGE AREA SURFACE SOIL 

MCB CAMP LEJEUNE, NORTH CAROLINA 
* 6 REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 69-CSA-SB03-00 69-CSA-SB03-OOD 69.CSA-SB08-00 69-CSA-SBO8-OOD 69CSA-SBl6-00 69CSASB16-00D 
Laboratory Sample ID: 940104l-OSA 9401041.06A 9401041.14A 9401041-l 5A 9401041-20A 9401041-21A 

Date Sampled: 01107t94 0 1 lO7l94 01107l94 01/07/94 OllO8l94 OlPw94 
Percent Solids 92.7 92.8 91.3 99.6 91.4 92.0 

SFMlVOl ATIt Fs Cont. 
Benzo[b]fluoranthene 

Benzo[g,h,flper$ene 

Benzo[k]tluoranthene 

bis(2-Chloroethoxy) methane 

bis(2Chloroethyl) ether 

bis(2-Ethythexyl)phthalate 

Butyl benzyi phthalate 

Carbazole 

Chrysene 

Diberuofuran 

Dibenr[a,h]anIhracene 

Diethylphthalate 

Dimethyl phthalale 

dt-n-Butylphthalate 

di-n-Octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorccyclopentadiene 

Hexachlorcethane 

Indeno[l,2$cd]pyrene 

lsophorone 

Naphthalene 

Nitrobemene 

N-Nitroso-di-n-propylamine 

N-nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

UGlKG 

UGlKG 

UGIKG 

UGlKG 

UGlKG 

UGlKG 

UG/KG 

UGlKG 

UGIKG 

UG/KG 

UG/KG 

UGlKG 

UGIKG 
UGlKG 

UGIKG 
UGlKG 

UGlKG 

UG/KG 

UGlKG 

UG/KG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGtKG 

UGlKG 

UGIKG 

UG/KG 

UGlKG 

UGlKG 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

356.0 u 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

51.0 J 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

356.0 u 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

356.0 U 

864.0 U 

356.0 U 

356.0 U 

356.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 u 

363.0 U 

363.0 U 

363.0 U 

363.0 U 
363.0 U 

130.0 J 

363.0 U 
363.0 U 

363.0 u 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

880.0 u 

363.0 U 

363.0 U 

363.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 
367.0 U 

37.0 J 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 u 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 u 

367.0 u 

367.0 U 

367.0 U 

367.0 u 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

210.0 J 

367.0 U 

367.0 U 

367.0 U 

367.0 u 

367.0 u 

367.0 u 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

367.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 u 

363.0 u 

363.0 u 

363.0 U 

363.0 u 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

363.0 U 

160.0 J 

363.0 U 

363.0 U 

363.0 u 

363.0 u 

363.0 U 

363.0 u 

363.0 U 

363.0 U 

363.0 U 

363.0 U 
363.0 U 

363.0 u 

363.0 U 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

200.0 J 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 
363.0 u 

363.0 u 

363.0 u 

363.0 u 

363.0 u 

263.0 u 
889.0 u 889.0 u 880.0 u 880.0 u 

367.0 U 367.0 u 363.0 U 363.0 u 
367.0 U 367.0 u 363.0 U 363.0 u 
367.0 U 367.0 u 363.0 u 363.0 u 
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DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

CHEMICAL STORAGE AREA SURFACE SOIL 

* , MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

Percent Solids 

69-CSA-SB03-00 69.CSA-SB03-000 69-CSA-SBO8-00 6Q-CSA-SBOB-000 69CSA-SB16-00 69-CSA-SB16-OOD 

9401041-05A 9401041-06A 9401041-14A 9401041.15A 9401041-20A 9401041-21A 

01107/94 01107l94 01/07/94 01107/94 01108/94 01/08/94 
92.7 92.8 91.3 90.6 91.4 92.0 

Chloromethane UGIKG 

Bromomethane UGlKG 

Vinyl chloride UG/KG 

Chloroethane UGIKG 

Methylene chloride UGIKG 

Acetone UGIKG 

Carbon Disulfide UGlKG 

1 ,l -Dichloroethene UG/KG 

1 ,I -Dichloroethane UG/KG 

1,2-Dichloroethene(total) UGIKG 

Chloroform UGIKG 

1,2-Dichloroelhane UGlKG 

2-Butanone UGIKG 

1 ,l ,l -Trichloroethane UGlKG 

Carbon tetrachloride UGIKG 

Bromodichloromethane UGlKG 

1,2-Dichloropropane UGlKG 

cis-1 ,3-Dichloropropene UGlKG 

Trichloroethene UG/KG 

Dibromochloromelhane UGlKG 

1 ,1,2-Trichloroethane UG/KG 

Benzene UGlKG 

trans-1,3-Dichloropropene UGIKG 

Bromofoorm UG/KG 

6Methyl-2-pentanone UG/KG 

2-Hexanone UGIKG 

Tetrachloroethene UGlKG 

1 ,I ,2,2-Tetrachloroethane UGlKG 

Toluene UGlKG 

Chlorobenzene UGIKG 

Ethylbenzene UGIKG 

Styrene UGlKG 

Xyienes (total) UGIKG 

06/14/94 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

9.0 J 

11.0 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 
10.8 U 

10.8 U 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

8.0 J 

17.0 J 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 UJ 

10.8 U 

10.8 u 

10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 
10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 

10.8 U 
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11.0 u 

11.0 u 

11.0 u 

11.0 u 

Il.00 u 

107.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 UJ 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

10.0 J 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

12.0 

11.00 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

l!.O u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

8.00 J 

11.00 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 
11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

2.00 J 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

10.9 U 

10.9 U 

10.9 U 

10.9 u 

48.0 

11.00 u 

10.9 U 

10.9 u 

10.9 u 

10.9 U 

10.9 u 

10.9 U 

10.9 U 

10.9 U 

10.9 U 

10.9 U 

10.9 U 

10.9 U 

10.9 U 
10.9 u 

10.9 tJ 

10.9 U 

10.9 u 

10.9 u 

10.9 U 

10.9 u 

10.9 U 

10.9 u 

10.9 u 

10.9 U 

10.9 U 

10.9 U 

10.9 U 
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DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

CHEMICAL STORAGE AREA SURFACE SOIL 
- 1 MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 69-CSA-SE0300 6QCSA-SB03-000 69-CSA-SBQ8-66 69-CSA-SBO8-OOD 69-CSA-SBI 6-66 6%CSA-SBlmD 
Laboratory Sample ID: 9401041-OSA 9401041-06A 9401041-14A 940104b15A 9401041-20A Q401041-21A 

Date Sampled: 01107/94 01107l94 01/07/94 01107tQ4 OllO8r94 O1lOWQ4 

Percent Solids 92.7 92.8 91.3 90.6 91.4 92.0 

PFSTICIDFIFCEE 

alpha-BHC 

beta-BHC 

delta-BHC 

Lindane (gamma-BHC) 

Heptachlor 

Aldrin 

Heptachtor epoxide 

Endosulfan I 

Dieldrin 

4,4-DDE 

Endrin 

Endosulfan II 

4.4’.DDD 
Endosulfan sulfate 

4,4’-DDT 

Methoxychlor 

Endrin ketone 

Endrin aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor 1016 
Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Arcclor 1260 

UGlKG 

UGXG 

UGIKG 

UGlKG 

UGIKG 

UGIKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGIKG 

UGIKG 

UGlKG 
UGlKG 

UGlKG 

UGlKG 

UGIKG 

UGlKG 

UGlKG 

UGIKG 

UGIKG 

UGlKG 

UGIKG 

UGlKG 

UGlKG 

UGlKG 

UGtKG 

UGtKG 

1.83 UJ 

1.83 UJ 

1.83 UJ 

1.83 UJ 
1.83 UJ 

1.83 UJ 

1.83 UJ 

1.83 UJ 

3.55 UJ 

3.55 UJ 

3.55 UJ 

3.55 UJ 

3.55 UJ 
3.55 UJ 

3.55 UJ 

18.3 UJ 

3.55 UJ 

3.55 UJ 

1.83 UJ 

1.83 UJ 

183.0 UJ 

35.5 UJ 

72.0 UJ 

35.5 UJ 

35.5 UJ 

35.5 UJ 

35.5 UJ 

35.5 UJ 

1.82 UJ 

1.82 UJ 

1.82 UJ 

1.82 UJ 
1.82 UJ 

1.82 UJ 

1.82 UJ 

1.82 UJ 

3.53 UJ 

3.53 UJ 

3.53 UJ 

3.53 UJ 

3.53 UJ 

3.53 UJ 

3.53 UJ 

18.2 UJ 

3.53 UJ 

3.53 UJ 

1.82 UJ 

1.82 UJ 

182.0 UJ 

35.3 UJ 

71.7 UJ 

35.3 UJ 

35.3 UJ 

35.3 UJ 

35.3 UJ 

35.3 UJ 

1.87 UJ 

1.87 UJ 

1.87 UJ 

1.87 UJ 
1.87 UJ 

1.87 UJ 

1.87 UJ 

1.87 UJ 

3.63 UJ 
3.63 UJ 

3.63 UJ 

3.63 UJ 

3.63 UJ 

3.63 UJ 

3.63 UJ 

18.7 UJ 
3.63 UJ 

3.63 UJ 

1.87 UJ 

1.87 UJ 

187.0 UJ 

36.3 UJ 

73.6 UJ 

36.3 UJ 

36.3 UJ 

36.3 UJ 

36.3 UJ 

36.3 UJ 

1.87 UJ 

1.87 UJ 

1.87 UJ 

1.87 UJ 
1.87 UJ 

1.87 UJ 

1.87 UJ 

1.87 UJ 

3.63 UJ 
3.63 UJ 

3.83 UJ 

3.63 UJ 

3.63 UJ 

3.63 UJ 

3.63 UJ 

18.7 UJ 

3.63 UJ 

3.63 UJ 

1.87 UJ 

I.87 UJ 

187.0 UJ 

36.3 UJ 

73.6 UJ 

38.3 UJ 

36.3 UJ 

36.3 UJ 

36.3 UJ 

38.3 UJ 

1.87 UJ 

1.87 UJ 

1.87 UJ 

1.87 UJ 
1.87 UJ 

1.87 UJ 

1.87 UJ 

1.87 UJ 

3.63 UJ 
3.63 UJ 

3.63 UJ 

3.63 UJ 

3.63 UJ 

3.63 UJ 

3.63 UJ 

18.7 UJ 

3.63 UJ 

3.63 UJ 

1.87 UJ 

1.87 UJ 

187.0 UJ 

36.3 UJ 

73.6 UJ 

36.3 UJ 

36.3 UJ 

36.3 UJ 

36.3 UJ 

36.3 UJ 

1.85 UJ 

1.85 UJ 

1.85 UJ 

1.85 UJ 

1.85 UJ 

1.85 UJ 

1.85 UJ 

1.85 UJ 

3.59 UJ 

3.59 UJ 

3.59 UJ 

3.59 UJ 

3.59 UJ 
3.59 UJ 

3.59 UJ 

18.5 UJ 

3.59 UJ 

3.59 UJ 

1.85 UJ 

1.85 UJ 

185.0 UJ 

35.9 UJ 

72.8 UJ 

35.9 UJ 
35.9 UJ 

35.9 UJ 

35.9 UJ 

35.9 UJ 
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Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

Percent Solids 

AL SURFlY 

Acetophenone 

Chloroacetophenone 

Hydroxyacetophenone 

Bis(2-chloroethyl)disultide 

Bis(2’-chloroethyl)trisulfide 

1,4-Dithiane 

1 +Oxathiane 

DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

- , CHEMICAL STORAGE AREA SURFACE SOIL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

69CSA-SBD3-00 

9401041-05A 

01107/94 

92.7 

UGIKG 356.0 U 

UGlKG 356.0 U 

UGlKG 1780.0 U 

UGlKG 1780.0 U 
UGlKG 1780.0 U 

UGlKG 356.0 U 

UGtKG 356.0 U 

69-CSA-SB03-OOD 

9401041-06A 

oim7f94 

92.8 

363.0 U 

363.0 U 

1820.0 U 

1820.0 U 

1820.0 U 

363.0 U 

363.0 U 

69-CSA-SBOB-00 

9401041-14A 

01/07/94 

91.3 

367.0 U 

367.0 U 

120.0 J 

1830.0 U 
1830.0 U 

367.0 U 

367.0 U 

69-CSASBtX-OOD 

9401041.ISA 

oim7/94 

96.6 

367.0 U 

367.0 U 

1830.0 U 

1830.0 U 

1830.0 U 

367.0 U 

367.0 U 

69-CSA-SBI 8-00 

9401041-20A 

OllO8l94 

91.4 

383.0 u 

363.0 u 

1820.0 U 

1820.0 U 

1820.0 U 

363.0 u 

363.0 U 

69-CSA-SB16OOD 

9461041-21A 

OllU8l34 

92.0 _ 

363.0 u 

363.0 u 

1820.0 U 

1820.0 U 

1820.0 U 

363.0 u 

363.0 u 

IHIODIG~YCOL 
Thiodiglycol MGIKG 6.75 U 6.75 U 6.89 U 6.89 U 6.81 u 6.81 u : 
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DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

CHEMICAL STORAGE AREA SURFACE SOIL 

. 1 MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 

TAL INORGANICS 

Client Sample ID: 69-CSA-SB03-00 69-CSA-SB03-000 69-CSA-SB08-00 69CSA-SBO8-OOD 69CSA-SBl6-00 69CSA-SB16-OOD 

Laboratory Sample ID: 9401041-05A 9401041-06A 9401041-14A 9401041-15A 9401041-20A 9401041.21A 

Date Sampled: 01107794 01 I07194 01107l94 01107/94 OlPxu94 01108/94 

Percent Solids 92.7 92.8 91.3 90.6 91.4 92.0 

Aluminum 

Antlmony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Total Cyanide 

MGIKG 

MG/KG 

MGlKG 

MGlKG 

MGIKG 

MGlKG 

MGIKG 

MGJKG 

MGlKG 

MGlKG 

MGlKG 

MGlKG 

MGlKG 

MGlKG 

MGlKG 

M&KG 

MGlKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

2270.0 

1.70 u 

0.630 U 

4.30 

0.280 U 

0.520 u 

27.0 U 

1.60 

4.20 U 

3.50 u 

1200.0 

1.10 J 

54.8 

4.80 

0.050 u 

2.90 u 

64.7 U 

0.540 UJ 

0.090 UJ 

41.0 UJ 

0.990 u 

3.60 U 

2.40 u 

1.10 UJ 

2340.0 

1.70 u 

0.620 U 

3.46 

0.280 U 

0.520 u 

32.4 

2.10 

4.20 U 

3.50 u 

1280.0 

1.20 J 

60.5 

4.60 

0.050 u 

2.90 u 

64.7 U 

0.540 UJ 

0.090 UJ 

40.9 UJ 

0.990 u 

3.80 U 

2.70 U 

1.10 UJ 

1330.0 

1.70 u 

0.640 U 

3.00 u 

0.280 U 

0.530 u 

27.4 U 

1.70 

4.20 U 

3.50 u 

622.0 

2.30 J 

22.7 

2.90 

0.050 u 

3.00 u 

65.7. U 

0.550 UJ 

0.090 UJ 

41.6 UJ 

1.00 u 

3.60 U 

3.80 U 

1.10 UJ 

1190.0 

1.70 u 

0.640 U 

3.00 u 

0.290 u 

0.530 u 

27.6 U 

1.60 U 

4.30 u 

3.60 U 

504.0 

2.50 J 

23.7 

2.20 

0.080 U 

3.00 u 

66.2 U 

0.550 UJ 

0.090 UJ 

41.9 UJ 

1.80 u 

3.70 u 

2.46 u 

1.10 UJ 

2630.0 

1.70 u 

0.630 U 

3.00 

0.280 u 

0.530 u 

27.4 U 

2.00 

4.20 U 

3.50 u 
1340.0 

1.60 J 

57.2 
4.70 

0.050 u 

3.00 u 

65.6 u 

0.550 UJ 

0.090 UJ 

41.6 UJ 

1.00 u 

3.60 U 

3.50 u 

1.10 UJ 

2660.0 

1.70 u 

0.630 U 

3.80 

0.280 U 

0.520 u 

33.5 

2.00 

4.20 U 

3.50 u 

1490.0 

1.80 J 

63.3 

5.20 

0.050 u 

3.90 u 

66.6 

0.540 UJ 

0.090 UJ 

41.3 UJ 

1.00 u 

3.60 u 

3.30 u 

1.10 UJ 

.f 
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DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 14 (SITE 69) 

CHEMICAL STORAGE AREA SUBSURFACE SOIL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

* I REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

Depth: 

Percent Solids 

69-GW02DW-01 64GW02DW-01 D 

9401052-03A 9401081-02A 

01/09/94 01110/94 

89.6 88.9 

69-DA-HP02-01 

950318648 

03Q2M 

2-4’ 

80.3 

69-DA-HP020-01 

9503166-99 

2-4’ 

80.4 

SFMlVOLATll FS 
1 ,ZDlchlorobenzene 

1,2,4-Trichloroberuene 

1,3-Dlchlorobenzene 

1,4-Dlchlorobenzene 

2-Chloronaphthalene 

P-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroanlllne 

ZNitrophencl 

2,2’-oxybls-( 1 -chloropropane) 

2,4-Dichlorophenol 

Il+Dimethylphenol 

2,CDinitrophenol 

2,CDlnitrotoluene 

2,4,5=rrichlorophenol 

2,4&TrichlorophenoI 

2,6-Dlnltrotoluene 

3-Nitroanlline 

3,3’-Dlchlorobenzldine 

4BromophenyLphenylether 

QChlor&-methylphenol 

CChloroaniline 

4Chlorophenyl phenyi ether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

4,6-Dinttro-2-methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo[a]anthracene 

Benzo[a]pyrene 

UGlKG 

UGlKG 

UGIKG 

UGIKG 

UG/KG 

UGIKG 

UGIKG 

UG/KG 

UGIKG 

UG/KG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGIKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGIKG 

UGlKG 

UGlKG 

UGlKG 

UGIKG 

UGIKG 

UGlKG 

UGlKG 

UGIKG 

UGIKG 

UGtKG 

UGlKG 

366.0 u 
366.0 u 
366.0 u 
366.0 u 
366.0 u 
386.0 u 

386.0 u 

366.0 u 

888.0 u 

366.0 u 

366.0 u 

366.0 u 

366.0 u 

888.0 U 

366.0 u 

888.0 u 

366.0 u 

366.0 u 

888.0 U 

366.0 u 

386.0 u 

366.0 u 

366.0 u 

366.0 u 

366.0 u 

888.0 U 

888.0 U 

888.0 U 

366.0 u 

366.0 u 

366.0 u 

366.0 u 

366.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

898.0 U 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

898.0 U 

370.0 u 

898.0 U 

370.0 u 

370.0 u 

898.0 U 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

898.0 U 

898.0 U 

898.0 U 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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DUPLICATE SAMPLE SUMMARY 

OPERABLE UNlT NO. 14 (SITE 69) 

CHEMICAL STORAGE AREA SUBSURFACE SOIL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDtAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

Depth: 

Percent Solids 

6Q-GWMDW-OI 69GWO2DW-01 D 

Q401052-03A Q4o1081-02A 

01 loQlQ4 Oil1 o/Q4 

89.6 88.9 

6Q-DA-HP02-01 

9503186-08 

03/n/95 

2-4’ 

80.3 

6Q-DA-HPQ2D-01 

9503166-QQ 

03l2245 

2-4’ 

60.4 

SFMIVOI ATILFS CQ& 
Benzo[b]fluoranthene 

Benzo[g,h,flperylene 

Benzo[k]fluoranthene 

bis(ZChloroethoxy) methane 

bls(2Chloroethyl) ether 

bls(2-Ethylheqrhphthalate 

Butyi benzyl phthalate 

Carbazole 

Chrysene 

Dibenzofuran 

Dibenz[a,h]anthrawne 

Diethylphthalate 

Dlmethyl phthalate 

diiButylphthalate 

di-n-Octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyolopentadlene 

Hexachloroethane 

Indeno[l,2,3-cd]pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-pvopylamine 

N-nitrosodiphenylamlne 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrem 

UGlKG 

UGlKG 

UGlKG 

UGIKG 

UGIKG 

UGIKG 

UG/KG 

UGIKG 

UGIKG 

UGIKG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UGlKG 

UGIKG 

UG/KG 

UGIKG 

UGtKG 

UG/KG 

UGtKG 

UG/KG 

UG/KG 

UG/KG 

&/KG 

UGIKG 

UGIKG 

UG/KG 

UG/KG 
UGIKG 

366.0 u 
366.0 U 

388.0 u 

366.0 U 

366.0 u 

388.0 u 

386.0 u 
366.0 u 

366.0 u 

366.0 u 

366.0 u 

368.0 u 

366.0 U 

368.0 u 

366.0 U 
366.0 u 

366.0 u 

366.0 u 

368.0 u 

366.0 u 

366.0 u 

366.0 u 

366.0 u 

386.0 u 

366.0 u 

366.0 u 

368.0 u 

888.0 u 

366.0 u 

366.0 U 

368.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

370.0 u 

898.0 U 

370.0 u 

370.0 u 

370.0 u 

C ,, ,.320f4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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DUPLICATE SAMPLE SUMMARY 
OPERABLE UNIT NO. 14 (SITE 69) 

CHEMICAL STORAGE AREA SUBSURFACE SOIL 
MCB CAMP LEJEUNE, NORTH CAROLINA 

* I REMEDIAL INVESTIGATION 7 CTO-0212 
ORGANICS 

Client Sample ID: 
Laboratory Sample ID: 

Date Sampled: 
Depth: 

Percent Solids 

69-GW02DW-01 69-GW02DW-01 D 
9401052-03A 9401081-02A 

01 lO9i94 01 If 0194 

89.6 88.9 

69DA-HPO2-01 
9503186.08 

03i2z96 
2-4’ 
60.3 

69DA-HP02D-01 
960318609 

03l22l95 
2-4’ 
66.4 

YOl AT’11 FS 
Chloromethane 
Bromomethane 
Vlnyi chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon Disulfide 
1 ,l -Dichloroethene 
1 ,l-Dlchloroethane 
1,2-Dlchlorosthene(total) 
Chloroform 
1,2-Diohloroethane 
ZButanone 
1 ,l ,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1 ,ZDichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichlorcethane 
Benzene 
trans-1 $Dichloropropene 
Bromofoorm 
CMethyl-2-pentanone 
ZHewnone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

UG/KG 
UGlKG 
UG/KG 
%/KG 
UG/KG 
UGlKG 
UG/KG 
UG/KG 
UGIKG 
UGIKG 
UGlKG 
UG/KG 
UGIKG 
UGlKG 
UGlKG 
UG/KG 
UG/KG 
UGlKG 
UGlKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
.UG/KG 
UGlKG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UGlKG 
UGIKG 
UG/KG 

11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
15.0 J 

15000.0 J 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 
11.1 UJ 

11.2 u 
Il.2 u 
11.2 u 
11.2 u 
I 1 .s 
4.00 J 
11.2 u 
11.2 u 
11.2 u 
11.2 u 
11.2 u 
11.2 u 
11.2 u 
11.2 u 
11.2 u 
11.2 u 
11.2 u 
Il.2 u 
11.2 u 
11.2 u 
11.2 u 
11.2 u 
11.2 u 
11.2 u 
2.00 J 
11.2 u 
11.2 u . 
11.2 u 
11.2 u 
Il.2 u 
11.2 u 
11.2 u 
11.2 u 

14 u 
14 u 
14 u 
14 u 
I4 u 
14 u 
14 u 
I4 u 
14 u 
14 u 
14 u 
14 u 
I4 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
I4 u 
14 u 
14 u 
14 u 
I4 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

I4 u 
I4 u 
I4 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
I4 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
3J 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

ow3ot95 Paan ? nf 4 DS69BSO.WK4 



DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 14 (SITE 69) 

CHEMICAL STORAGE AREA SUBSURFACE SOIL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

* 1 REMEDIAL INVESTIGATION - CT00212 
, 

ORGANICS 

Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

Depth: 

Percent Solids 

69GW02DW-91 69GW02DW-91 D 

9401962-03A 9461681-62A 
01109/94 o111ol94 

69.6 88.9 

69-DA-HP0241 

960316688 

2-4’ 

89.3 

69DA-HPMD-91 

9503186-99 

03l22M 

2-4’ 

80.4 

alpha-BHC 

beta-BHC 

delta-BHC 

Lindane (gamma-BHC) 
Heptachlor 

Aldrin 

Heptachlor epoxide 

EndosuKan I 

Dieldrin 

4,4-DDE 

Endrin 

Endosulfan II 

4,4’-DDD 

Endosulfan sulfate 

4,4’-DDT 

Methoxychlor 

Endrin ketone 

Endrin aldehyde 

alpha-Chlordane 

gammaChlordane 

Toxaphene 
Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1264 

Aroclor 1266 

UGlKG 

UGIKG 
UG/KG 

UGlKG 

UGIKG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UGlKG 

UG/KG 

UGIKG 

UGlKG 
UG/KG 

UGIKG 

UGlKG 

UGIKG 

UGlKG 

UG/KG 
UGIKG 

UGIKG 1 

UGIKG 

UGlKG 

UGlKG 

UGIKG 

UG/KG 

UGlKG 

UGlKG 

1.89 UJ 

1.89 UJ 

1.89 UJ 

1.89 UJ 

1.89 UJ 

1.89 UJ 

1.89 UJ 

1.89 UJ 

3.67 UJ 

3.67 UJ 

1.26 J 

3.67 UJ 

3.67 UJ 
3.67 UJ 

1.66 J 

18.9 UJ 

3.67 UJ 

3.67 UJ 

1.89 UJ 

1.89 UJ 

189.0 UJ 

36.7 UJ 

74.4 UJ 

36.7 UJ 

36.7 UJ 

36.7 UJ 

36.7 UJ 

36.7 UJ 

1.91 UJ 

1.91 UJ 
1.91 UJ 

1.91 UJ 

1.91 UJ 

1.91 UJ 

1.91 UJ 

1.91 UJ 

3.71 UJ 

3.71 UJ 

3.71 UJ 

3.71 UJ 

3.71 UJ 

3.71 UJ 

3.71 UJ 

19.1 UJ 

3.71 UJ 

3.71 UJ 

1.91 UJ 
1.91 UJ 

191.0 UJ 

37.1 UJ 

75.3 UJ 

37.1 UJ 

37.1 UJ 

37.1 UJ 

37.1 UJ 

37.1 UJ 

ii ,,, _r4of4 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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DUPLICATE SAMPLE SUMMARY 
OPERABLE UNIT NO. 4 (SITE 69) 

CHEMICAL STORAGE AREA SUBSURFACE SOIL 
MCB CAMP LEJEUNE, NORTH CAROLINA 
REMEDIAL INVESTIGATION - CT0-0212 

TAL INORGANICS 

Client Sample ID: 69.GW02DW-01 69-GW02DW-01 
Laboratory Sample ID: 9401052-03A 9401081-02A 
Date Sampled: OlfO9f94 olflor94 
Percent Solids 89.6 88.9 

Aluminum 
Antimony 
Arsenrc 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 
Copper 
Iron 
Lead 
Magneslum 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Total Cyanide 

MGIKG 
MGfKG 
MGfKG 
MGfKG 
MGfKG 

MGIKG 
MGIKG 
MGIKG 
MGfKG 
MGfKG 
MGJKG 
MGIKG 
MGfKG 
MGIKG 
MGtKG 
MGfKG 
MGfKG 
MGfKG 
MGfKG 
MGfKG 

MGtKG 
MG/KG 
MGfKG 
MGfKG 

1610.0 
1.76 U 

0.647 UJ 
6.80 

0.288 u 
0.524 U 
170.0 
1.76 
4.33 u 
3.62 U 

1100.0 
4.63 
52.8 
2.52 

0.086 u 
3.04 u 
67.0 UJ 

0.565 UJ 
0.089 UJ 

42.4 U 
1.03 u 
3.70 u 
4.22 U 
1.12 UJ 

2290.0 
1.78 U 

0.652 U 
3.78 

0.290 u 
0.529 u 

57.1 
2.09 
4.36 U 
3.64 U 

1490.0 
2.84 
49.3 
2.05 

0.085 U 
3.06 U 

112.0 J 
0.569 UJ 
0.090 UJ 

47.4 
1.03 u 
3.73 u 
6.87 U 
1.12 UJ 

Page 1 of 1 DS69BSI.b 



DUPLICATE SAMPLE SUMMARY 
OPERABLE UNIT NO. 4 (SITE 69) 

GROUNDWATER 
* I MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 
ORGANICS 

Client Sample ID: 69-GW02-01 69-GW02-01 D 69-GW02-DW-01 69-GWO2DW-01 D 
Laboratory Sample ID: 9401128-OlA 9401128-02A 9402153-01 9402153-04 

j ate Sam led: Oll22t94 

1,2-Dichloroberuene 
1,2+Trichlorobenzene 
1 ,bDlchlorobenzene 
1 ,CDichlorobenzene 
2.Chloronaphfhalene 
2-Chlorophenol 
2-Methyinaphthalene 
2-Methylphenol 
ZNAroaniline 
2-Nitrophenol 
2,Zoxybis-(l-chloropropane) 
2&Dichlorophenol 
2,CDimethylphenol 
2,CDinitrophenol 
2,CDinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6TrichlorophenoI 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3’-Dichloroberuidine 
4-Bromophenyl-phenyiether 
4-Chloro+methylphenol 
CChloroaniline 
Cchlorophenyl phenyl ether 
CMethylphenol 
4-Nitroaniline 
CNitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthyiene 
Anthracene 
BeruoIaJanthracene 
Benzo[a]pyrene 

UGlL 
UGlL 
UG/L 
UGlL 
UGIL 
UGR 
UGlL 
UG/L 
UGlL 
UGlL 
UGlL 
UGR 
UGlL 
UGlL 
UGlL 
UG/L 
UGlL 
UG/L 
UGlL 
UGlL 
UGlL 
UG/L 

UG/L 
UGlL 
UGlL 

UG/L 
UG/L 
UGlL 
UG/L 
UGlL 
UGlL 

17.0 u 
17.0 u 
17.0 u 
17.0 u 
17.0 u 
17.0 u 
17.0 u 
17.0 u 
42.5 U 
17.0 u 
17.0 u 
17.0 u 
17.0 u 
42.5 UJ 
17.0 u 
42.5 U 
17.0 u 
17.0 u 
42.5 U 
17.0 u 
17.0 u 
17.0 u 
17.0 u 
17.0 u 
17.0 u 
42.5 U 
42.5 U 
42.5 U 
17.0 u 
17.0 u 
17.0 u 
17.0 u 
17.0 u 

20.0 u 
20.0 u 
20.0 u 
20.0 u 
20.0 u 
20.0 u 
20.0 u 
20.0 u 
50.0 u 
20.0 u 
20.0 u 
20.0 u 
20.0 u 
50.0 u 
20.0 u 
50.0 u 
20.0 u 
20.0 u 
50.0 u 

20.00 u 
20.0 u 
20.0 u 
20.0 u 
20.0 u 
20.0 u 
50.0 u 
50.0 u 
50.0 u 
20.0 u 
20.0 u 
20.0 u 
20.0 u 
20.0 u 

13.3 u 
13.3 u 
13‘3 u 
13.3 u 
13.3 u 
13.3 u 
13.3 u 
13.3 u 
33.3 u 
13.3 u 
13.3 u 
13.3 u 
13.3 u 
33.3 u 
13.3 u 
33.3 u 
13.3 u 
13.3 u 
33.3 UJ 
13.3 I: 
13.3 u 
13.3 u 
13.3 u 
13.3 u 
13.3 u 
33.3 u 
33.3 u 
33.3 u 
13.3 u 
13.3 u 
13.3 u 
13.3 u 
13.3 u 

11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
27.6 U 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
27.6 U 
11.1 u 
27.8 U 
11.1 u 
11.1 u 
27.6 U 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
27.8 U 
27.8 U 
27.8 U 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
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DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

GROUNDWATER 

’ 1 MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CT00212 

ORGANICS 

Client Sample ID: 69-GW02-01 69-GW02-01 D 69-GWOZ-DW-OI 69GW02DW-01 D 

Laboratory Sample ID: 9401128-OlA 9401128-02A 9402163-01 9402153-04 

Date Sampled: 01 La94 Oll22l94 

OIATILFS CQ& 

Benzo[b]fluomnthene 

Benzo[g,h,i]perylene 

Benzo[k]fluoranthene 

bis(2-Chtoroethoxy) methane 

bis(2-Chlorcethyi) ether 

bis(2-Ethyihexyt)phthalate 

Butyl benzyi phthalate 

Carbazole 

Chrysene 

Dibenzofuran 

Dibenz[a,h]anthmcene 

Diethylphthalate 

Dimethyl phthalate 

di-n-Butytphthalate 

di-n-Octyiphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno[l,2&cd]pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamine 

N-nitrosodiphenyiamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

UGIL 

UGlL 

UGlL 
UGlL 

UG/L 

UG/L 
UGlL 

UGIL 

UGlL 

UGlL 

UGiL 

UGIL 

UGR 

UGlL 

UGlL 

UGR 

UGIL 

UGlL 

UGIL 

UG/L 

UGlL 
UGlL 

UGlL 

UGlL 

UGlL 

UGIL 

UG/L 

UGlL 

UGlL 

UGR 

UGlL 

17.0 u 

17.0 u 

17.0 u 
17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 UJ 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

17.0 u 

42.5 U 

17.0 u 

17.0 u 

17.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 
20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

20.0 u 

50.0 u 

20.0 u 

20.0 u 

20.0 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

13.3 u 

33.3 u 

13.3 u 

13.3 u 

13.3 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 
11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

27.8 U 

11.1 u 

11.1 u 

11.1 u 
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DUPLICATE SAMPLE SUMMARY 
OPERABLE UNIT NO. 4 (SITE 69) 

GROUNDWATER ’ I I MCB CAMP LEJEUNE, NORTH CAROLINA 
REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 69GW02-01 69-GWO2-01 D 69-GW02-DW-01 69GW02DW-01 D 
Laboratory Sample ID: 940112801 A 9401128-02A 9402153-01 9402153-04 

Date Samoled: 01 I2294 01 r22l94 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methyiene chloride 
Acetone 
Carbon Disulfide 
1 ,l-Dichloroethene 
1 ,I-Dichloroethane 
1,2-Dichloroethene(total) 
Chloroform 
1,2-Dichloroethane 
ZButanone 
1 ,l ,I-Trichloroethane 
Carbon tetrachlorfde 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1 ,SDlchloropropene 
Trfchloroethene 
Dibromochloromethane 
1 ,1,2-Trichloroethane 
Benzene 
bans-1,5Dichloropropene 
Bromofonn 
CMethyl-2-pentanone 
2.Hexanone 
Tetrachloroethene 
1 ,I ,2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xyienes (total) 

06/16&l 

UGIL 
UGIL 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UG/L 
UGlL 
UGlL 
UGlL 
UGfL 
UGlL 
UGIL 
UGlL 
UGIL 
UGR 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UGIL 
UGlL 
UGlL 
UGlL 

10.0 u 
10.0 u 
31.0 J 
10.0 u 

10.00 u 
10.06 UJ 

10.0 u 
10.0 u 
10.0 u 

2400.0 

10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.0 u 
23.0 J 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
1.00 J 
22.0 J 
1.08 J 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.0 u 
10.0 u 
21.0 J 
10.0 u 

10.00 u 
10.00 UJ 

10.0 u 
10.0 u 
10.0 u 

2200.0 
10.0 u 

10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
19.0 J 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
1.00 J 
20.0 J 
1.00 J 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

Page 3 of 5 

10 u 
10 u 

8.37 J 
10 u 
10 u 

180 
10 u 
10 u 
10 u 

788 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
IO u 
IOU 

29.4 

IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IOU 
10 u 
IO u 

IO u 
10 u 

7.48 J 
10 u 
10 u 

195J 
10 u 
10 u 
10 u 

752 

10 u 

10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 

27.9 J 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

DSSSGWO.WK4 



Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

PFSTlClDFlPCBS 

alpha-BHC 

beta-BHC 

delta-BHC 

Lindane (gamma-BHC) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan t 

Dieldnn 

4,4-DDE 

Endrin 

Endosulfan II 

4,4’-DDD 

Endosulfan sulfate 

4,4’-DDT 

Methoxychlor 

Endrin ketone 

Endrin aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

06/16/94 
I 1 

c “8 

‘DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

GROUNDWATER 

- , MCB CAMP LEJEUNE, NORTH CAROLINA 
1 REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

69-GW02-01 64GW02-01 D 69-GW02-DW-01 69GW02DWal D 

9401128-OlA 9401128-02A 94021 s-01 940215344 

Oll22l94 ott22l94 

UGlL 

UGlL 

UGIL 

UGIL 
UGlL 

UGIL 

w/L 
UGlL 

UGlL 

UGlL 

UGlL 

UGIL 

UGlL 

UGlL 

UGlL 

UGlL 

UGIL 

UGlL 

UGlL 

UGIL 

UGlL 

UGIL 

UGlL 

UGIL 

UGlL 

UGlL 

UGlL 

UGlL 

0.050 UJ 

0.050 UJ 

0,050 UJ 

0,050 UJ 

0.050 UJ 

0.050 UJ 

0.050 UJ 

0.050 UJ 

0.100 UJ 

0.100 UJ 

0.100 UJ 

0.100 UJ 

0.100 UJ 

0.100 UJ 

0.100 UJ 

0.500 UJ 

0.100 UJ 

0.100 UJ 

0.050 UJ 

0.050 UJ 

5.00 UJ 

1.00 UJ 

2.00 UJ 

1.00 UJ 

1.00 UJ 

1.00 UJ 

1.00 UJ 

1.00 UJ 

0.050 UJ 

0.050 UJ 

0.050 UJ 

0.050 UJ 

0.050 UJ 

0.050 UJ 

0.050 UJ 

0.050 UJ 

0.100 UJ 

0.100 UJ 

0.100 UJ 

0.100 UJ 

0.100 UJ 

0.100 UJ 

0.100 UJ 

0.500 UJ 

0.100 UJ 

0.100 UJ 

0.050 UJ 

0.050 UJ 

5.00 UJ 

1.00 UJ 

2.00 UJ 

1.00 UJ 

1.00 UJ 

1.00 UJ 

1.00 UJ 

1 .OO UJ 

Page 4 of 5 

( 

c, /I, 

0.061 UJ 

0.061 UJ 

0.061 UJ 

0.061 UJ 
0.06 UJ 

0.061 UJ 

0.061 UJ 

0.061 UJ 

0.122 UJ 

0.122 UJ 

0.122 UJ 

0.122 UJ 

0.122 UJ 

0.122 UJ 

0.122 UJ 

0.61 UJ 

0.122 UJ 

0.122 UJ 

0.061 UJ 

0.061 UJ 

8.1 UJ 

1.22 UJ 

2.44 UJ 

1.22 UJ 

1.22 UJ 

1.22 UJ 

1.22 UJ 

1.22 UJ 

0.061 UJ 

0.061 UJ 

0.061 UJ 

0.061 UJ 
0.061 UJ 

0.061 UJ 

0.061 UJ 

0.061 UJ 

0.122 UJ 

0.122 UJ 

0.122 UJ 

0.122 UJ 

0.122 UJ 

0.122 UJ 

0.122 UJ 

0.02 J 

0.122 UJ 

0.122 UJ 

0.061 UJ 

0.061 UJ 

6.1 UJ 

1.22 UJ 

2.44 UJ 

1.22 UJ 

1.22 UJ 

1.22 UJ 

1.22 UJ 

1.22 UJ 

DS69GWO.WK4 



Client Sample ID: 69GW02-01 

Laboratory Sample ID: 9401128-OlA 

Date Sampled: 01L2l94 

DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

GROUNDWATER 
* 8 MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

CHFMICAL SURPTY 

Acetophenone 

Chloroacetophenone 

Hydroxyacetophenone 

Bis(2’-chloroethyi)disullide 

Bis(2’-chlorcethyi)trisulfide 

1 ,CDithiane 

1.4Oxathiane 

UGlL 17.0 u 

UGlL 17.0 u 

UGlL 85.0 U 

UGlL 85.0 U 

UG/L 85.0 U 

UGlL 17.0 u 

UGlL 17.0 u 

69-GW02-91 D 

9401128-02A 

Olt22J94 

20.0 u 

20.0 u 

100.0 u 

100.0 u 

100.0 u 

20.0 u 

20.0 u 

69GW02-DW-OI 

9402153-01 

13.3 u 

13.3 u 

66.6 u 

66.6 u 

66.6 u 

13.3 u 

13.3 u 

64GW02DW-01 D 

94021!%04 

11.1 u 

11.1 u 

55.6 U 

55.6 U 

65.6 U 

11.1 u 

11.1 u 

OPIGI YCOL 

Thiodiglycol UGlL 25.0 UJ 25.0 UJ 25 u 25 u 

Page 5 of 5 DS69GWO.WK4 
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DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 14 (SITE 69) 

GROUNDWATER 

MCB CAMP LEJEUNE, NORTH CAROLINA 

*REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 69-GW13lW-04 69-GWl3lwD-04 

Laboratory Sample ID: (35(=260034006 C6C260034007 

Date Sampled: 03ml95 03l26l95 

Percent Solids NA NA 

YOI ATI’ FS 
Chloromethane 

Bromomethane 
Vinyl Chloride 

Chloroethane 

Methyiene chloride 

Acetone 
Carbon disulfide 

1 , l-Dichloroethene 

1 ,l-Dichloroethane 

1,2-Dlchloroethene (total) 

Chloroform 

1,2-Dichloroethane 

Methyl ethyl ketone 

1,l ,l-Trichloroethane 

Carbon tetrachlorlde 

Bromodichloromethane 

1,2-Dichloropropane 
cis-1 &Dichloropropene 

Trichloroethene 

Dibromochloromethane 
1,1,2-Trichloroethane 

Benzene 

bans-1 $Dichloropropene 

Bromofonn 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chloroberuene 

Ethylbenzene 

Styrene 

Xylene (total) 

05/30/95 

UGIL 

UGIL 
UGIL 

UG/L 

UGIL 

UGlL 
UGIL 

UGIL 
UGlL 

UGlL 

UGlL 

UG/L 

UG/L 

UGlL 

UGtL 
UGlL 

UGIL 
UGIL 

UGlL 
UGlL 

UGIL 

UGlL 

UGlL 

UGA 

UGIL 

UGIL 

UGIL 

UG/L 

UGIL 

UGlL 

UGlL 

10 u 

10 u 
10 u 

10 u 

10 u 

10 u 
10 u 

10 u 

10 u 

11 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 R 

10 u 

10 u 

10 u 

IOU _ 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
11 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

Page 1 of 1 FS14G DO.WK4 
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Client Sample ID: 69GW02-01 

Laboratory Sample ID: 

Date Sampled: 

9401128-OlA 

Oli22iS4 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

coban 
Copper 
Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Total Cyanide 

UGlL 

UGlL 

UGIL 

UG/L 

UGIL 

UG/L 

UG/L 

UGlL 

UGlL 

UGIL 

UG/L 

UGlL 

UGlL 

UGlL 

UGIL 

UGlL 

UGfL 

UGlL 

UGlL 

UG/L 

UGlL 

UGlL 

UGlL 

UGlL 

17500.0 J 

7.90 UJ 

2.90 UJ 

50.1 

1.29 u 

2.35 U 

8680.0 J 

35.0 

19.4 u 

16.2 U 

71900.0 J 

12.3 

1930.0 

102.0 

0.100 u 

13.6 U 

1510.06 J 

2.53 UJ 

0.400 UJ 

14100.0 

4.60 UJ 

175.0 

71.3 J 

5.00 u 

“‘l!I, 
I 

DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

GROUNDWATER 
* I MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 

TAL TOTAL METALS 

69-GW02-01 D 6S-GW02-DW-OI 69GW02DW-01 D 

9401128-02A 9462153-01 9402153-04 

11460.0 J 

7.90 UJ 

2.90 UJ 

40.5 

1.29 u 

2.35 U 

8990.0 J 
22.5 

19.4 u 

16.2 U 

76400.0 J 

9.58 

1680.0 

105.0 

0.100 u 

14.6 

833.000 J 

2.53 UJ 

0.400 UJ 

14400.0 

4.60 U 

168.0 

46.4 UJ 

5.00 u 

3030 

7.6 U 

2.2 u 

42.3 

0.76 U 

3.19 u 

59300 

8.31 U 

16 U 

16.3 U 

5820 

3.1 

2590 

53.7 

0.174 

28.8 U 

1850 

1.6 U 

1.6 U 

33000 

3u 

20.4 U 

31.1 

SU 

3230 J 

7.6 U 

3.79 J 

39.5 

0.76 U 

3.19 u 

59300 

8.31 U 

16 U 

16.3 U 

6520 

4.14 u 

2640 

55.7 

0.164 u 

28.8 U 

2040 

1.6 UJ 

1.6 U 

35000 

3u 

20.4 U 

31.1 u 

5U 

Page 1 of q DS69GWI.WK4 



DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

GROUNDWATER 

MCB CAMP LEJEUNE, NORTH CAROLINA 

’ # REMEDIAL INVESTIGATION - CTO-0212 

TAL DISSOLVED METALS 

Client Sample ID: 69GWO2-01 69GW02-01 D 69GW02DWD-01 69GW02DWD-01 D 

Laboratory Sample ID: 9401129-OlA 9401129-02A 9402153-03 9402153-05 

Date Sampled: Olt22t94 Olt22/94 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Total Cyanide 

UGlL 

UGlL 

UGIL 

UGtL 

UGtL 

UGlL 

UGtL 

UGtL 

UGtL 

UGtL 

UGR 

UGtL 

UGtL 

UGtL 

UGtL 

UGlL 

UGtL 

UGtL 

UG/L 

UGtL 

UGtL 

UGtL 

UGtL 

UGtL 

1070.0 J 

9.40 J 

2.90 UJ 

22.5 

1.29 u 

2.35 U 

9570.0 J 

7.35 u 

19.4 u 

16.2 U 

2920.0 J 

1.00 u 

1180.0 

83.6 

0.100 u 

13.6 U 

397.000 J 

2.53 UJ 

0.460 UJ 

15000.0 

4.60 U 

16.6 u 

14.5 UJ 

N/A 

957.0 J 

12.40 J 

2.90 UJ 

22.9 

1.29 u 

2.35 U 

9610.0 J 

7.35 u 

19.4 u 

16.2 U 

2580.0 J 

1.00 u 

1090.0 

81.2 

0.100 u 

13.6 U 

300.000 UJ 

2.53 UJ 

0.400 UJ 

15200.0 

4.60 U 

16.6 u 

10.5 UJ 

N/A 

139 UJ 

7.6 U 

2.2 u 

19.8 

0.76 U 

3.19 u 

37600 

8.31 U 

16 U 

16.3 U 

54.9 u 

IU 

2130 

11.5 

0.146 u 

28.8 U 

1670 

1.6 UJ 

1.6 U 

34700 

3u 

20.4 U 

10.6 U 

N/A 

139 UJ 

7.6 U 

2.2 u 

19.3 

0.76 U 

3.19 u 

37900 

8.31 U 

16 U 

16.3 U 

54.9 u 

1u 

2110 

9.47 

0.163 U 

28.8 U 

2260 

1.6 UJ 

1.6 U 

39800 

3u 

20.4 U 

10.6 U 

N/A 

06/07/94 Page 1 of 1 DS69GWDI.WK4 



DUPLICATE SAMPLE SUMMARY 
OPERABLE UNIT NO. 14 (SITE 69) 
GROUNDWATER ROUND TWO 

MCB CAMP LEJEUNE, NORTH CAROLINA 
REMEDIAL INVESTIGATION - CTO-9212 

ORGANICS 

Client Sample ID: 6OGWO2 69GW02DD 69GW92A 69GW14lW WGW14lWA 
Laboratory Sample ID: NA NA NA NA NA 

Date Sampled: 02i24l95 02/24/95 02l24BS 02l23l95 02l23Mi 
Percent Solids NA NA NA NA NA 

PURGPABl P HAt OCARBONS 6Ql 
Bromcdichlorornethane 
Bromoform 
Bromomethane 
Carbon Tetrachlorkie 
Chlorobenzene 
Chloroethane 
ZChlorovlnyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1 ,ZDichlorobenzene 
1 ,S-Dichlorobenzens 
1,4-Dichloroberuene 
Dichlorodifluoromethane 
1 ,l -Dichlorosthane 
1,2-Dlchloroethane 
1 ,l -Dlchloroethene 
bans-1 ,ZDichloroethene 
1,2-Dichloropropane 
cis-1 ,bDlchloropropene 
bans-1 ,3-Dlchloropropene 
Methylene Chloride 
1 1 2 2 -Tetrachloroethane I t 9 I 
Tetrachloroethene 
Trichloroethene 
1 ,l ,l -Trichloroethane 
1 ,1,2-Trichloroathane 
Trlchlorofluoromethane 
Vinyl Chloride 

5U 
5U 
5U 
SU 
5U 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

230 
5u 
5u 
5u 
5u 
5u 
5u 

10 
5u 
5u 
5U 
5 

5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5U 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

5u 
5u 
5U 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

129 
5u 
5u 
5u 
5u 
5u 
5u 
5 
5u 
5u 
5u 
5u 

5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5U 
5u 
5u 
5u 
5u 
5u 
5u 
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DUPLICATE SAMPLE SUMMARY 
OPERABLE UNIT NO. 4 (SITE 69) 

* d ONSITE AND DRAINAGE AREA SURFACE WATER 
MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-6212 
ORGANICS 

Client Sample ID: 69-OS-SW01 69-OS-SW01 D 
Laboratory Sample ID: 9401042-OlA 9401042-o&I 
Date Sampled: 01 low94 01/07/94 

1 ,ZDichlorobenzene 
1,2+Trlchloroberuene 
1.3Dlchlorobenzene 
1 ,rlDichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphend 
2-Nitroaniline 
2-Nitrophenof 
2,2-oxybis-(l-chloropropane) 
2.4Dichlorophenol 
2,CDlmethylphenol 
2+Dinitrophenol 
2&Dlnitrotoluene 
2,4,6-Trichlorophenol 
2,4&Trkhlorophenol 
2,6-Dinitrotoluene 
bNitroanlline 
3,3’-Dichlorobenzidine 
4-Bromophenyt-phenylether 
4-Chloro+methylphenol 
CChloroaniline 
4Chlorophenyl phenyl ether 
CMethylphenol 
CNitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo[a]anthracene 
Benzo[a]pyrene 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGlL 
UGfL 

UGIL 
UG/L 
UGIL 
UGlL 
UG/L 
UGlL 
UG/L 
UGlL 
UGR 
UG/L 
UG/L 
UGlL 
UG/L 
UG/L 
UGlL 
UG/L 
UGlL 
UGlL 
UGlL 
UGR 
UGlL 
UG/L 

10.4 u 
10.4 u 
10.4 u 
10.4 u 
10.4 u 
10.4 u 
10.4 u 
10.4 u 
26.0 U 
10.4 u 
10.4 u 
10.4 u 
10.4 u 
26.0 U 
10.4 u 
26.0 U 
10.4 u 
10.4 u 
26.0 U 
10.4 UJ 
10.4 u 
10.4 u 
10.4 u 
10.4 u 
10.4 u 
26.0 U 
26.0 U 
26.0 u 
10.4 u 
10.4 u 
10.4 u 
10.4 u 
10.4 u 

10.4 u 
10.4 u 
10.4 u 
10.4 u 

10.4 u 
10.4 u 
10.4 u 
4.00 J 
26.0 U 
10.4 u 
10.4 u 
10.4 u 
10.4 u 
26.0 U 
10.4 u 
26.0 U 
10.4 u 
10.4 u 
26.0 U 
10.4 UJ 
10.4 u 
10.4 u 
10.4 u 
10.4 u 
10.4 u 
26.0 U 
26.0 U 
26.0 U 
10.4 u 
10.4 u 
10.4 u 
10.4 u 
10.4 u 

.I 
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DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

ONSITE AND DRAINAGE AREA SURFACE WATER 

MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-9212 

ORGANICS 

Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

69-OS-SW01 69-OS-SW01 D 

9401042-9IA 9401042-02A 

01 to 0194 01107/94 

!.!ME. 

SMlVOlATlLFS Cpnt 
Benzo[b]liuoranthene 

Benzo[g,h,i]peryIene 

Benzo[k]lluoranthene 

bis(2-Chloroethoxy) methane 

bls(ZChloroethyl) ether 

bls(2-Ethylhexyl)phthalate 

Butyl benzyl phthalate 

Carbazole 

Chrysene 
Dibenzofuran 

Dibenz[a,hJanthracene 

Diethylphthalate 

Dimethyl phthalate 

di-n-Butylphthalate 

di-n-Octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndenoll,2,3-cd]pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-N itroso-di-n-propylamine 

N-nltrosodlphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

.I 

06109l94 

UG/L 10.4 u 

UG/L 10.4 u 

UGIL 10.4 u 
UGIL IO.4 u 
UGlL 10.4 u 

UGlL 10.4 u 

UGIL 10.4 u 

UGIL 10.4 u 

UGlL 10.4 u 
UGlL 10.4 u 

UGlL 10.4 u 

UG/L 10.4 u 
UG/L 10.4 u 
UGIL 10.4 u 

UGlL 10.4 u 

UGlL IO.4 u 

UGlL 10.4 u 

UGlL 10.4 u 
UGlL 10.4 u 

UG/L 10.4 u 

UGIL 10.4 u 

UGlL 10.4 u 

UGR 10.4 u 

UG/L 10.4 u 

UGR 10.4 u 

UG/L IO.4 u 

UGlL 10.4 UJ 

UGlL 26.0 U 

UGlL IO.4 u 

UGfL 10.4 u 

UGlL 10.4 u 

10.4 u 

10.4 u 

10.4 u 

10.4 u 

11.0 

10.4 u 

10.4 u 

10.4 u 

10.4 u 

10.4 u 

IO.4 u 

10.4 u 

10.4 u 

10.4 u 

10.4 u 

10.4 u 

10.4 u 

10.4 u 
10.4 u 

10.4 u 

10.4 u 

10.4 u 

10.4 u 

10.4 u 

10.4 u 

10.4 u 

IO.4 UJ 

26.0 U 

10.4 u 

10.4 u 

10.4 u 

PageZof5 
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DUPLICATE SAMPLE SUMMARY 
OPERABLE UNIT NO. 4 (SITE 69) 

- I ONSITE AND DRAINAGE AREA SURFACE WATER 
I MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTlGATlON - CTO-0212 
ORGANICS 

Client Sample ID: 69-OS-SW01 69-OS-SW01 D 
Laboratory Sample ID: 9401042-OlA 9401042-02A 
Date Sampled: 01 /oat94 01 I07194 

VOLATII F$ 
Chloromethane 
Oromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon Dlsulfide 
1 ,I rDlehloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene(lotal) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,l ,l -Trlchloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
trans-1 ,bDlchloropropene 
Bromoform 
CMethyl-2-pentanone 
ZHexanone 
Tetrachloroethene 
1,1,2,2iTetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

.I 
06/09#4 

UGlL 
UGlL 
UGlL 
UG/L 
UGlL 
UG/L 
UGlL 
UGlL 
UGlL 
UGIL 
UGlL 
UGIL 
UGR 
UGlL 
UG/L 
UGlL 
UGIL 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UGll 
UGlL 
UG/L 
UGIL 
UGIL 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 

10.0 u 
10.0 u 
8.00 J 
10.0 u 

10.00 u 
10.00 u 
10.0 u 
10.0 u 
10.0 u 
55.0 
2.00 J 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
4.00 J 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.0 u 
10.0 u 
7.00 J 
10.0 u 

10.00 u 
10.00 u 

10.0 u 
10.0 u 
10.0 u 
49.0 
1.00 J 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
3.00 J 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
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DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

ONSITE AND DRAINAGE AREA SURFACE WATER 
* 0 MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 69-OS-SW01 

Laboratory Sample ID: 9401042-OIA 
Date Sampled: 01 ioaf 

69-O%SW01 D 

9401042-02A 

01/07/94 

PFSTICID- 
alpha-BHC 

beta-BHC 

delta-BHC 

Lindane (gamma-BHC) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4,4-DDE 

Endrin 

Endosulfan II 

4,4’-DDD 

Endosuffan sulfate 

4,4’-DDT 

Methoxychlor 

Endrin ketone 

Endrin afdehyde 

alpha-Chlordane 

gammaChlordane 

Toxaphene 

Arodlor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1246 

Aroclor 1254 

Aroclor 1260 

UGlL 

UGtL 

UGlL 

UGR 

UGlL 

UGlL 

UG/L 

UG/L 

UGlL 

UGiL 

UGlL 

UGlL 

UGlL 

UGlL 

UG/L 

UGlL 

UGlL 

UGlL 

UGlL 

UGIL 

UGIL 

UG/L 

UGlL 

UGlL 

UGlL 

UGIL 

UGlL 

UGlL 

0.052 UJ 

0.052 UJ 

0.052 UJ 

0.052 UJ 

0.052 UJ 

0,052 UJ 

0.052 UJ 

0.052 UJ 

0.104 UJ 

0.104 UJ 

0.104 UJ 

0.104 UJ 

0.104 UJ 

0.104 UJ 

0.104 UJ 

0.521 UJ 

0.104 UJ 

0.104 UJ . 

0.052 UJ 

0.052 UJ 

5.21 UJ 

1.04 UJ 

2.08 UJ 

1.04 UJ 

1.04 UJ 

1.04 UJ 

1.04 UJ 

1.04 UJ 

0.050 UJ 

0.050 UJ 

0.050 UJ 

0.050 UJ 

0.050 UJ 

0.050 UJ 

0.050 UJ 

0.050 UJ 

0.100 UJ 

0.100 UJ 

0.100 UJ 

0.100 UJ 

0.100 UJ 

0.106 UJ 

0.100 UJ 

0.500 UJ 

0.100 UJ 

0.100 UJ 

0.050 UJ 

0.050 UJ 

5.00 UJ 

1.00 UJ 

2.00 UJ 

1.00 UJ 

1.00 UJ 

1.00 UJ 

1.00 UJ 

1.00 UJ 

Page 4 of 5 
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Client Sample ID: 

Laboratory Sample ID: 

Date SamDIed: 

Al SURFTY 

Acetophenone 

Chloroacetophenone 

Hydroxyacetophenone 

Bis(2chloroethyl)disulfide 

Bis(Z-chloroethyl)trisulfide 

1 &Dithlane 

1 ,rlOxathiane 

DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

ONSITE AND DRAINAGE AREA SURFACE WATER 
* # MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

69-OS-SW01 

9401042-0iA 

01108/94 

YNITS 

UGIL 10.4 u 10.4 u 

UGIL 10.4 u 10.4 u 

UGlL 52.0 U 52.0 U 

UGlL 52.0 U 52.0 U 

UGlL 52.0 U 52.0 U 

UGIL 10.4 u 10.4 u 

UGlL 10.4 u 10.4 u 

69-OS-SW01 D 

940 1042-02A 

01 I07194 

JHIODIGLYCOL 
Thiodiglycol UGlL 25.0 UJ 25.0 UJ 

06/09/94 Page 5 of 5 DS69WO.WK. 
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DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

ON-SITE AND DRAINAGE AREA SURFACE WATER 

MC6 CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 

TAL METALS 

Client Sample ID: 69-0s~SW01 69-0s~SW010 

Laboratory Sample ID: 9401042-OlA 9401042-02A 

Date Sampled: OflOW 01/07/94 

Aluminum UGfL 972.0 957.0 

Antimony UGlL 7.90 u 7.90 u 
Arsenic UGfL 2.90 u 2.90 u 

Barium UGlL 45.1 46.1 
Beryllium UGfL 1.30 u 1.30 u 
Cadmium UGfL 2.46 u 2.40 U 

Calcium UGIL 5770.0 5720.0 
Chromium UGlL 7.20 U 7.20 U 

Cobalt UGfL 19.4 u 19.4 u 
Copper UGfL 16.2 U 16.2 u 
Iron UGfL 1910.0 1970.0 

Lead UGfL 1.06 u 1.20 

Magnesium UGfL 1460.0 1470.0 

Manganese UGfL 339.0 339.0 
Mercury UGIL 0.200 u 0.200 u 

Nickel UGfL 13.6 U 13.6 U 
Potassium UGfL 365.0 365.0 

Selenium UGfL 2.50 U 2.50 u 

Silver UGfL 0.400 UJ 0.400 UJ 

Sodium UGfL 6440.0 6530.0 

Thallium UGfL 4.60 U 4.60 U 

Vanadium UGfL 16.6 u 16.6 u 
Zinc UGfL 4370.0 4190.0 

’ 

06fl3f94 Page 1 of 1 DS69WI.W 



DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

ONSITE AND DRAINAGE AREA SEDIMENT 

MCB CAMP LEJEUNE, NORTH CAROLINA 

* I REMEDIAL INVESTIGATION - CTO-0212 
1 ORGANICS 

Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

Percent Solids 

69-OS-SD0106 69-OS-SDO1-06D 

9401043-06A 9401043-07A 

48.2 51.5 

1,2Diihlorobemene UGlKG 

1,2,4-Trichloroberuene UG/KG 

1,3-Dichlorobenzene UG/KG 

1 +Dichlorobenzene UGIKG 

2-Chloronaphthalene UGIKG 

2-Chlorophenol UGlKG 

2-Methyinaphthalene UGIKG 

2-Methylphenol UGIKG 

2-Nitroaniline UGlKG 

2-Nitrophenol UGlKG 

2,2’-oxybis-( 1 chloropropane) UG/KG 

2+Dichlorophenol UGlKG 

2,4-Dimethylphenol UGlKG 

2,4-Dinitrophenol UGlKG 

2,4Dinitrotoluene UGlKG 

2,4,5-Trkhlorophenol UGIKG 

2,4,6-Trichlorophenol UGlKG 

2,6-Dinitrotoluene UGIKG 

BNitroaniline UGlKG 

3,3’-Dichloroberuidine UGfKG 

4-Bromophenyl-phenylether UGlKG 

4-Chloro-3-methylphenol UG/KG 

CChloroanlline UGIKG 

CChlorophenyi phenyi ether UGlKG 

CMethytphenol UGIKG 

CNitroaniline UGIKG 

CNitrophenol UGlKG 

4,6-Din&o-2-methylphenol UGIKG 

Acenaphthene UGIKG 

Acenaphthylene UGIKG 
I Anthracene UGlKG 

Benzo(a]anthracene UGIKG 

Benzo[aJpyrene UG/KG 

06/08/94 

344QU 

344ot.l 

344OU 

344Ou 

344OU 

3440U 

3440u 

344OU 

8340U 

3440U 

344OU 

344OU 

344OLJ 

8346 U 

344OU 

8348 U 

3440U 

3440U 

8348U 

3440U 

3440U 

344OU 

3440U 

344OU 

3440U 

8348 U 

8340U 

834OU 

3440U 

3440U 

3440u 

344OU 

3440U 

634 U 

634 U 

634 U 

634 U 

634 U 

634 U 

634 U 

634U 

1548 u 

634 U 

634 U 

634 U 

634 U 

1540 u 

634 U 

1540 u 

634 U 

634 u 

1540 u 

634 UJ 

634 U 

634 U 

634 U 

634 U 

634 u 

1540 u 

154ou 

154OU 

634 U 

634 U 

634 U 

634 U 

634 u 

Page 1 of 5 DS69SDO.WK4 



DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

ONSITE AND DRAINAGE AREA SEDIMENT 

MCB CAMP LEJEUNE, NORTH CAROLINA 

’ I REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

Percent Solids 

69-O&SDOl-06 69-O%SD01-06D 

9401043-06A : 9401043-07A 

46.2 51.5 

Ben.zo[b]fluoranthene 

Benzo[g,h,l]perylene 

Benzo[k]fluoranthene 

bis(2-Chloroethoxy) methane 

bis(Z-Chloroethyi) ether 

bis(2:Ethylhexyl)phthalate 

Butyl betuyi phthalate 

Carbazole 

Chrysene 

Dibenzofuran 

Dibenz[a,h]anthracene 

Diethyiphthalate 

Dimethyl phthalate 

di-n-Butyiphthalate 

di-n-Octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno[l,2$cd]pyrene 

lsophorone 

Naphthalene 

Nitroberuene 

N-Nitrosodi-n-propylamine 

N-nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

06/08/94 

UGlKG 

UGIKG 

UGlKG 

UGlKG 

UG/KG 

LWKG 

U G/KG 

U G/KG 

UG/KG 

UG/KG 

UGlKG 

UGIKG 

UGIKG 

UG/KG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UG/KG 

UGIKG 

UG/KG 

UGlKG 

UGIKG 

UG/KG 

UGIKG 

UGIKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

344OU 

344OU 

344OU 

344ou 

344ou 

344OlJ 

344Ou 

344Ou 

344Ou 

344Ou 

344Ou 

344ou 

344Ou 

344OU 

344ou 

344ou 

344Qu 

344Qu 

344OU 

3440u 

344OU 

344Ou 

344OU 

344OU 

34401J 

34lOlJ 

344OU 

834OU 

344OU 

344OU 

344OU 

634 U 

634 U 

634 U 

634 U 

634 U 

634 U 

634 u 

634 U 

634 U 

634 u 

634 U 

634 U 

634 U 

1405 

634 U 

634 u 

634 u 

634U 

634 U 

634 U 

634 U 

634 U 

634 U 

63411 

634 U 

634 U 

634 UJ 

154ou 

634 U 

634 U 

634 U 

Page 2 of 5 DS69SDO.WK4 
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DUPLICATE SAMPLE SUMMARY 
OPERABLE UNIT NO. 4 (SITE 69) 

ONSITE AND DRAINAGE AREA SEDIMENT 
MCB CAMP LEJEUNE, NORTH CAROLINA 

* # REMEDIAL INVESTIGATION - CTO-0212 
, ORGANICS 

Client Sample ID: 
Laboratory Sample ID: 

Date Sampled: 
Percent Solids 
VOLATII E8 

69-06SDOl-96 69OS-SDOl-OGD 
9401043-06A 9401043-07A 

48.2 51.5 

Chloromethane UG/KG 
Bromomethane UGlKG 
Vinyl chloride UGlKG 
Chloroethane UGIKG 
Methylene chloride UG/KG 
Acetone UGIKG 
Carbon Disulfide UGIKG 
1 ,l-Dichloroethene UGlKG 
1 ,l -Dichloroethane UGlKG 
1,2-Dichloroethene(total) UGIKG 
Chloroform UGIKG 
1 ,ZDichloroethane UGIKG 
2-Butanone UGIKG 
1 ,l ,1 -Trichloroethane lJG/KG 
Carbon tetrachloride UGIKG 
Bromodichloromethane UGIKG 
1,2-Dichloropropane UGlKG 
cis-1 $Dichloropropene UGIKG 
Trichloroethene UGlKG 
Dibromochloromethane UGlKG 
1 ,l ,ZTrichloroethane UGlKG 
Benzene UGlKG 
trans-1 ,tDichioropropene UGlKG 
Bromofonn UGlKG 
4-Methyl-2-pentanone UGlKG 
2-Hexanone UGlKG 
Tetrachloroethene UGlKG 
1 ,I ,2,2-Tetrachkroethane UG/KG 
Toluene UGlKG 
Chloroberuene UG/KG 
Ethylbenzene UGlKG 
Styrene UGlKG 
Xyienes (total) UGlKG 

21 u 
21 u 
21 u 
21 u 

8J 
9J 

21 u 
21 u 
21 u 

9J 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 

19 u 
19 u 
19 u 
19 u 
8J 

19 u 
19 u 
19 u 
19 u 
SJ 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
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Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

Percent Solids 

PFSTlCiDElPCBS 
alpha-BHC 
beta-BHC 

delta-BHC 

Lindane (gamma-BHC) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4,$-DDE 

Endrin 

Endosulfan II 

4,4’-DDD 

Endosulfan sulfate 

4,4’-DDT 

Methoxychlor 

Endrin ketone 

Endrin aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Arcclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

06/08i94 

t II, 8, 

69-OS-SDOl-06 

9401043-06A 

UGIKG 

UG/KG 

UGIKG 

UGIKG 

U G/KG 

U G/KG 

UG/KG 

U G/KG 

UGlKG 

UG/KG 

UGtKG 

UGlKG 

U G/KG 

UGlKG 

U G/KG 

UG/KG 

UGlKG 

UGlKG 

UGlKG 

U G/KG 

UG/KG 

U G/KG 

U G/KG 

UGtKG 

UGlKG 

UG/KG 

UGlKG 

UGlKG 

48.2 

2.01 UJ 

2.01 UJ 

2.01 UJ 

2.01 UJ 

2.01 UJ 

2.01 UJ 

2.01 UJ 

2.01 UJ 

3.89 UJ 

3.89 UJ 

3.89 UJ 

3.89 UJ 

3.89 UJ 

3.89 UJ 

3.89 UJ 

20.1 UJ 

3.89 UJ 

3.89 UJ 

2.01 UJ 

201 UJ 

201 UJ 

38.9 UJ 

79.1 UJ 

38.9 UJ 

38.9 UJ 

38.9 UJ 

79 J 

36.9 UJ 

DUPLICATE SAMPLE SUMMARY 

OPERABLE UNIT NO. 4 (SITE 69) 

ONSITE AND DRAINAGE AREA SEDIMENT 

MCB CAMP LEJEUNE, NORTH CAROLINA 

4 REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

69-OS-SDOl-06D 

9401043-07A 

51.5 

2.02 UJ 

2.02 UJ 

2.02 UJ 

2.02 UJ 
2.02 UJ 

2.02 UJ 

2.02 UJ 

2.02 UJ 

3.93 UJ 

3.93 UJ 

3.93 UJ 

3.93 UJ 

3.93 UJ 

3.93 UJ 

3.93 UJ 

20.2 UJ 

3.93 UJ 

3.93 UJ 

2.02 UJ 
2.02 UJ 

202 UJ 

39.3 UJ 

79.7 UJ 

39.3 UJ 

39.3 UJ 

39.3 UJ 

125 J 

39.3 UJ 
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Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

Percent Solids 

CHFMlCAl SURETY 
Acetophenone 

Chloroacetophenone 

Hydroxyacetophenone 

Bis(Tchloroethyl)disulfide 

Bis(Z-chloroethyl)trisulfide 

1,4-Dithiane 

1 &Oxathiane 

THlODlGLYCOI 
Thiodiglycol 

06/08/94 

DUPLICATE SAMPLE SUMMARY 
OPERABLE UNIT NO. 4 (SITE 69) 

ONSITE AND DRAINAGE AREA SEDIMENT 
MCB CAMP LEJEUNE, NORTH CAROLINA 
REMEDIAL INVESTIGATION - CTO-0212 * t 

ORGANICS 

69-OS-SDOl-06 69-OS-SD01-06D 
9401043-06A 9401043-07A 

UGlKG 
UGlKG 
UG/KG 
UGlKG 
UGlKG 
UGIKG 
UGIKG 

MGlKG 

3440u 634 U 
344Ou 634 U 

17200 U 3170 LJ 
17200 U 3170 u 
17200 U 3170 u 
344Ou 634 U 
344Ou 634 U 

12.9 U 12.1 u 

Page 5 of 5 DS69SDO.WK4 
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DATA AND FREQUENCY SUMMARY 
OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 
QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

* , REMEDIAL INVESTIGATION - CTO-0212 
ORGANICS 

Client Sample ID: 41 -RS-07 41 -RS-09 41-RS-1 I 41-RS-I3 69-TB-01 64TB-02 
Laboratory Sample ID: 9402081-04 9402118-01 9402131-03A 9402161-05A 940102504A 9401036-07A 
Date Sampled: 02lo7r94 02/l 5194 02/l 6194 02Qot94 01/06/94 01/06t94 

Benzo[b]fluoranthene 

Benzo[g,h,i]peryiene 

Benzo[k]fluoranthene 

bis(2-Chloroethoxy) methane 

bis(2-Chioroethyi) ether 

bis(2-Ethyihexyi)phthalate 

Butyl benzyi phthalate 

Carbazole 

Chrysene 

Dibenzofuran 

Dibenz[a,h]anthracene 

Diethyiphthalate 

Dimethyl phthalate 

di-n-Butyiphthalate 

di-n-Octyiphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachiorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno[l,2,lcd]pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propyiamine 

N-nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

UGlL 
UGlL 
UGlL 
UGlL 
UG/l 
UGlL 
UGA. 
UG/L 
UGlL 
UGIL 
UGIL 
UGlL 
UGIL 
UGlL 
UG/L 
UGlL 
UGlL 
UGIL 
UGlL 
UG/L 
UGlL 
UGIL 
UGlL 
UGlL 
UGiL 
UGlL 
UGlL 
UG/L 
lJG/L 
UGlL 
UGIL 

12.5 u 
12.5 u 
12.5 u 
12.5 u 
12.5 u 
12.5 u 
12.5 u 
12.5 u 
12.5 u 
12.5 U 
12.5 U 
12.5 u 
12.5 U 
12.5 u 
12.5 u 
12.5 u 
12.5 u 
12.5 U 
12.5 u 
12.5 u 
12.5 U 
12.5 u 
12.5 U 
12.5 u 
12.5 u 
12.5 U 
12.5 u 
31.2 U 
12.5 u 
12.5 u 
12.5 u 

11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
27.5 U 
11.0 u 
11.0 u 
11.0 u 

12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
30.0 u 
12.0 u 
12.0 u 
12.0 u 

II.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
1;.1 u 
11.1 u 
II.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
11.1 u 
27.8 U 
11.1 u 
11.1 u 
11.1 u 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A ,’ 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

* I REMEDIAL INVESTIGATION -CTO-O212 

ORGANICS 

Client Sample ID: 41 -RS-O7 41-RS-09 41-RS-11 41-RS-13 69TB-01 69TB-02 

Laboratory Sample ID: 9402081-04 9402118.01 9402131-03A 9402161-05A 9401026-04A 9401036-07A 

Date Sampled: 02/07/94 02/l S/94 02/l 6194 02l20/94 01 I06194 01 lO6/94 

VOI ATII FB 

Chloromethane 

Bromomethane 

Vinyl chloride 

Chloroethane 

Methytene chloride 

Acetone 

Carbon Disulfide 

1 ,l-Dichloroethene 

1 ,l-Dichloroethane 

1,2-Dichloroethene(total) 

Chloroform 

1 ,ZDichloroethane 

2-Butanone 

1 ,l ,l-Trichtoroethane 

Carbon tetrachloride 

Bromodichloromethane 

1 ,ZDichloropropane 

cis-1.3Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1 ,1,2-Trichloroethane 

Benzene 

trans-1 &Dichloropropene 

Bromoform 

CMethyl-2-pentanone 

2-Hexanone 

Tetrachloroethene 

1 ,1,2.2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

I 
Xylenes (total) 

UG/L 

UGlL 

UG/L 

UGlL 

UGlL 

UGlL 

UGR 

UGlL 

UG/L 

UG/L 

UGR 

UGlL 

UGlL 

UG/L 

UGR 

UGlL 

UG/L 

UG/L 

UGlL 

UG/L 

UG/L 

UG/L 

UG/L 

UGlL 

UG/L 

UG/L 

UG/L 

UGR 

UG/L 

UGlL 

UGlL 

UG/L 

UGlL 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

8.00 J 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 
10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 
10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.00 u 

2.00 J 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

3.51 J 

10.60 UJ 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 
10.0 u 
10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 
10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 4169, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 
’ I 

ORGANICS 

Client Sample ID: 41 -RS-07 41 -RS-O9 41 -RS-I 1 41-RS-13 69TB-01 69TBM 

Laboratory Sample ID: 9402081-04 9402118-01 9402131-03A 9402161-05A 9401025-04A 9401036-07A 

Date Sampled: 02/07/94 02ll St94 02/l 6194 02!20/94 01106/94 01 /c6/94 

PFsTlClDFlPCBS 
alpha-BHC 

beta-BHC 

delta-BHC 

Lindane (gamma-BHC) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4,4-DDE 

Endrin 

Endosulfan II 

4,4’-DDD 

Endosulfan sulfate 

4,4’-DDT 

Methoxychlor 

Endrin ketone 

Endrin aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

UG/L 

UGIL 

UG/L 

UG/L 

UGlL 

UGlL 

UG/L 

UG/L 

UGlL 

UGlL 

UGlL 

UGlL 

UG/L 

UGlL 

UGlL 

UGIL 

UGlL 

UGlL 

UGlL 

UG/L 

UG/L 

UGlL 

UGIL 

UGlL 

UG/L 

UGlL 

w/L 

lJG/L 

0.055 UJ 

0.055 UJ 

0.055 UJ 

0.055 UJ 

0.055 UJ 

0.055 UJ 

0.055 UJ 

0.055 UJ 

0.110 UJ 

0.110 UJ 

0.110 UJ 

0.110 UJ 

0.110 UJ 

0.110 UJ 

0.110 UJ 

0.550 UJ 

0.110 UJ 

0.110 UJ 

0.055 UJ 

0.055 UJ 

5.50 UJ 

1.10 UJ 

2.20 UJ 

1.10 UJ 

1.10 UJ 

1.10 UJ 

1.10 UJ 

1.10 UJ 

0.058 UJ 

0.056 U 

0.056 UJ 

0.056 U 

0.020 J 

0.058 u 

0.056 U 

0.056 U 

0.111 u 

0.111 u 

0.111 u 

0.111 u 

0.111 u 

0.111 u 

0.111 u 

0.556 U 

0.111 u 

O.Iil u 

0.056 U 

0.056 U 

5.56 U 

1.11 u 

2.22 u 

1.11 u 

1.11 u 

1.11 u 

1.11 u 

1.11 u 

0.059 UJ 

0.059 UJ 

0.059 UJ 

0.059 UJ 

0.030 J 

0.059 UJ 

0.059 UJ 

0.059 UJ 

0.118 UJ 

0.118 UJ 
0.118 UJ 

0.118 UJ 

0.118 UJ 

0.118 UJ 

0.118 UJ 

0.588 UJ 

0.118 UJ 

0.118 UJ 

0.059 UJ 

0.059 UJ 

5.88 UJ 

1.18 UJ 

2.35 UJ 

1.18 UJ 

1.18 UJ 

1.18 UJ 

1.18 UJ 

1.16 UJ 

0.056 UJ 
0.056 UJ 

0.056 UJ 

0.056 UJ 

0.056 UJ 

0.056 UJ 

0.056 UJ 

0.056 UJ 

0.111 UJ 

0.111 UJ 

0.111 UJ 

0.111 UJ 

0.111 UJ 

0.111 UJ 

0.111 UJ 

0.556 UJ 

0.111 UJ 

0.111 UJ 

0.056 UJ 

0.058 UJ 

5.56 UJ 

1.11 UJ 

2.22 UJ 

1.11 UJ 

I.Il UJ 

1.11 UJ 

1.11 UJ 

1.11 UJ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

’ 1 REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 

Laboratory Sample ID: 
Date Sampled: 

41 -RS-O7 41-RS-09 41-RS-11 41-RS-13 69-TB-01 6Q-TB-02 

9402081-04 9402118-01 Q402131-03A 9402161-05A 9401025-04A 9401036-07A 
02/07/94 02/i St94 02/l 6194 02l2olQ4 01106/94 01/06/94 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

UG/L 

UGIL 

UGIL 

UGIL 

UGlL 

UGlL 

UGlL 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

11.0 u 

11.0 u 

55.0 u 

55.0 u 

55.0 u 

11.0 u 

11.0 u 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

11.1 u 

11.1 u 

55.6 U 

55.6 U 

55.6 U 

11.1 u 

11.1 u 

Acetophenone 

Chloroacetophenone 

Hydroxyecetophenone 

Bis(Zchloroethyl)disulride 

Bis(2’-chloroethyl)trisulfide 

1 ,CDithiane 

1 +Oxathiane 

GI YCOL 

Thiodiglycol UGlL 

DRDNANCF 
1 ,3,5-Trinitrobenzene 

1 ,bDinitrobenzene 

2,4,6Trinitrotoluene 

2.4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino+Winitrotoluene 

2-Niirotoluene 

3-Nitrotoluene 

4-Amino-2,6dinitrotoluene 

CNitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

UGIL 

UGIL 

UGIL 

UGIL 

UG/L 

UGR 

UGlL 
UGIL 

UG/L 

UGlL 

UGIL 

UGIL 

UGIL 

UGIL 

Mirex UG/L 

N/A 25.0 u N/A N/A N/A 25.0 u 

0.500 u 

0.500 u 

0.500 u 

0.500 u 
0.500 u 

0.030 u 

0.500 u 

0.500 u 

0.020 u 

0.500 u 

1.25 U 

0.500 u 

0.500 u 

0.500 UJ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.500 u 
0.500 u 
0.500 u 
0.500 u 
0.500 u 
0.034l u 
0.500 u 
0.500 u 
0.020 u 
0.500 u 

1.25 u 

0.500 u 

0.500 u 

0.500 u 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 55.6 U N/A N/A 62.0 UJ 55.0 u 
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DATA AND FREQUENCY SUMMARY 
OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 
QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 
REMEDIAL INVESTIGATION - CTO-0212 * 1 

ORGANICS 

Client Sample ID: 69.TB-03 69-TB-05 69-TB-06 69-TB-07 69-TB-08 6Q-TB-09 
Laboratory Sample ID: 9401040-04A 9401042-04A 9401053-05A 9401052-06A 9401081-03A 9401117-06A 
Date Samoled: 01108/94 01 IO8194 01 ll O/94 01110/94 Oil1 l/94 01/21/94 

IV0 AULES 
1,2-Dlchloroberuene 
1,2,4-Trichlorobenzene 
1 ,bDlchloroberuene 
1 +Dichlorobenzene 
2Xhloronaphthalene 
2-Chlorophenol 
2-Methyinaphthalene 
2-Methylphenol 
2-Nitroanlline 
2SJitrophenol 
2,2oxybls(l-chloropropane) 
2,4Dichlarophenol 
2+Dlmethylphenol 
2,QDinitrophenol 
2&Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4&TrichlorophenoI 
2,6-Dinitrotoluene 
bNitroaniline 
3,3’-Dichlorobenzidine 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
CChloroaniline 
CChlorophenyl phenyl ether 
CMethyiphenol 
4-Nitroaniline 
CNitrophenol 
4,6-Diniiro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo[a]anthracene 
Benzo[a}pyrene 

UGlL 
UG/L 
UGlL 
UG/L 
UG/L 
UG/L 
UGlL 
UG/L 
UG/L 
UG/L 
UGlL 
UG/L 
UGlL 
UG/L 
UGlL 
UGlL 
UG/L 
UGR 
UGN 
UG/L 
UG/L 
UGlL 
UG/L 
UGlL 
UGlL 
UG/L 
UGlL 
UGlL 
UG/L 
UGlL 
UGlL 
UG/L 
UG/L 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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DATA AND FREQUENCY SUMMARY 
OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 
QUALITY ASSURANCE t QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 
’ I REMEDIAL INVESTIGATION - CT00212 

ORGANICS 

Client Sample ID: 69-TB-03 69-TB-05 69-TB-06 69-TB-07 69-TB-08 69-TB-09 
Laboratory Sample ID: 940104O-04A 9401042-04A 9401053-05A 9401052-06A 9401081-03A 9401117-06A 
Date Sampled: 01/08/94 01 IO8194 01 I1 0194 otllol94 01111t94 01n1/94 

SFMlVOl ATI1 FS ConL 
Benzo[b]fluoranthene 
Beruo[g,h,iJperylene 
Benzo[k]fluoranthene 
bis(2-Chloroethoxy) methane 
bis(2-Chloroethyi) ether 
bis(2-Ethyihexyl)phthatate 
Butyl benzyl phthalate 
Carbazole 
Chiysene 
Dibenzofuran 
Dibenz[a,h]anthracene 
Diethylphthatate 
Dimethyl phthalate 
di-n-Butylphthalate 
di-n-Octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno[l ,il,bcd]pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodi-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

UGlL 
UGlL 
UG/L 
UG/L 
UGtL 
UGtL 
UG/L 

UG/L 
UGtL 
UGlL 
UG/L 
UGtL 
UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGtL 
UGtL 
UGtL 
UG/L 
UG/L 
UGtL 
UGtL 
UG/L 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NtA 
N/A 
N/A 
N/A 
NtA 

NtA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NtA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NtA 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
NtA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NtA 
NtA 
N/A 
N/A 
N/A 
N/A 
NtA 
N/A 
N/A 
N/A 
N/A 
NtA 
N/A 
N/A 

N/A 
N/A 
NtA 
NtA 
N/A 
N/A 
NtA 
N/A 
NtA 
N/A 
N/A 
NtA 
N/A 
NtA 
NtA 
NtA 
N/A 
NtA 
NtA 
N/A 
NtA 
N/A 
N/A 
NtA 
N/A 
N/A 
NtA 
NtA 
NtA 
NtA 
N/A 

NtA 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
NtA 
N/A 
N/A 
NtA 
N/A 
N/A 
N/A 
N/A 
N/A 
NtA 
N/A 
N/A 
N/A 
N/A 
N/A 
NtA 
N/A 
N/A 
N/A 
NtA 
N/A 
N/A 
NtA 
N/A 

NtA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NtA 
NtA 
NtA 
NtA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NtA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NtA 
N/A 
N/A 
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DATAANDFREQUENCYSUMMARY 
OPERABLE UNIT NO.4(SITES41,69,AND74) 
QUALlTYASSURANCE/QUALlTYCONTROL 

MCBCAMPLEJEUNE,NORTHCAROLlNA 

* L REMEDIALINVESTIGATION -CTO-O212 
ORGANICS 

Client Sample ID: 69Tt3-03 69-TB-05 69TB-06 69-TB-07 69TB-08 69-TB-09 
Laboratory Sample ID: 9401040-04A 9401042-04A 9401053-05A 9401052-o6A 9401081-03A 9401117-06A 
Date Sampled: 01108l94 01108194 01 I1 0194 01110/94 01111/94 Oll21l94 

YNITS 
YOUTl’ FS 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon Disulfide 
1 I 1 -Dichloroethene 
1( 1 -Dichloroethane 
1,2-Dlchloroethene(total) 
Chloroform 
1 .ZDichloroethane 
2.Butanone 
1 ,l ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 

cis-1 &Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,l ,BTrichloroethane 
Benzene 
trans-1 ,fDichloropropene 
Bromoform 
4-Methyl-2-pentanane 
2-Hexanone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xyienes (total) 

UGlL 
UGIL 
UGIL 
UGIL 
UGIL 
UGIL 
UG/L 
UGIL 
UG/L 
UGIL 
UG/L 
UGIL 
UGIL 
UGIL 
UGIL 
UGIL 
UG/L 
UGIL 
UGlL 
UUL 
UGlL 
UGIL 
UG/L 
UGIL 
UG/L 
UGIL 
UGlL 
UGIL 
UGR 
UGIL 
UGIL 
UGIL 
UGIL 

10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.00 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.00 u 
10.00 u 

10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.0 u 
10.0 u 
10.0 u 
10.0 u 
1.00 J 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
4.00 J 

10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 IJ 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.0 u 
10.0 u 
10.0 u 
10.0 u 
11.0 u 
14.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.00 u 
19.0 J 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.0 u 
10.0 u 
10.0 u 
10.0 u 

10.0 u 
to.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

* I REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

69.TB-03 69-TB-05 69-TB-06 69TB-07 69TB-08 64TB-09 

9401040-04A 9401042-04A 9401053-05A 9401052-06A 9401081-03A 9401117-06A 

01 I08194 01 I08194 01/10/94 01/10/94 Ollll/94 01/21/94 

PESTlClDF/PCBS 
alpha-BHC 

beta-BHC 

delta-BHC 

Lindane (gamma-BHC) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4,4-DDE 

Endrin 

Endosulfan II 

4,4-DDD 

Endosulfan sulfate 

4,4’-DDT 

Methoxychlor 

Endrin ketone 

Endrin aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor 1016 

Arocfor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

06/l 6/94 

UNITS 

w/L 

UGlL 

UGlL 

UG/L 

UG/L 

UG/L 

UG/L 

UGlL 

UGlL 

UG/L 

UG/L 

UGIL 

UG/L 

UGlL 

UGlL 

UG/L 

UGlL 

UG/L 

UGIL 

UG/L 

UG/L 

UGIL 

UG/L 

UG/L 

UG/L 

UG/L 

UGlL 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A . 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALlTY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

’ I REMEDIAL INVESTlGATlON - CTO-0212 

ORGANICS 

Client Sample ID: 

Laboratory Sample ID: 

Date Samoled: 

69-TB-03 69-TB-05 69-TB-06 69-TB-07 69-TB-08 69-TB-09 

940104O-04A 9401042-04A 9401063-05A 9401052-06A 9401081-03A 9401117-06A 

01 lO0l94 OllO8l94 01/10/94 01 I1 0194 01/11/94 01mi94 

ICAL SURFTY 

Acetophenone 

Chloroacetophenone 

Hydroxyacetophenone 

Bis(Zchloroethyl)disulfide 

Bis(Z-chloroethyl)trisulfide 

1 &Dithiane 

1 &Oxathiane 

UGlL 

UGIL 

UGIL 

UGlL 

UGlL 

UGlL 

UGlL 

THlODlGLYCOL 
Thiodiglycol UGIL 

DRDNANCF 
1 ,J+Trinitrobenzene 

1 &Dinitrobenzene 

2,4,6-Trinitrotoluene 

2+Dinitrotoluene 

2,6-Dinitrototuene 

2-Amino+-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Amino-2,Winitrotoluene 

CNitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

UGlL 

UGlL 

UGlL 

UGlL 

UG/L 

UGlL 

UGlL 

UG/L 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

Mirex UGlL 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A N/A N/A N/A N/A N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A N/A N/A N/A N/A N/A 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

’ 4 REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 69-TB-10 69-TB-11 69-TB-12 69-RS-OI 69-RS-03 69-RS05 

Laboratory Sample ID: 940111805A 9401130-08A 9402153-08 9401025-06A 9401117-05A 9401126-04A 

Date Sampled: 01ml94 01123194 02/l 6194 01106t94 Olr21194 01/23/94 

SFMlwAllLEs 
1,2-Dichlorobenzene 

1,2,4-Trichloroberuene 

1 ,+Dichlorobenzene 

1 ,CDichloroberuene 

2.Chloronaphthalene 

2-Chlorophenol 

2-Methytnaphthalene 

2-Methylphenol 

ZNitroaniline 

2-Nitrophend 

2,2’-oxybis+-chloropropane) 

Z+Dichlorophenol 

2,rtDimethyiphenol 

2,CDinitrophenol 

2+Dinitrotoluene 

2,4+TrichlorophenoI 

2,4,6Trichlorophenol 

2,6Dinitrotoluene 

3-Nitroaniline 

3,3’-Dichlorobenzidine 

6Bromophenyt-phenylether 

4-Chloro-3methylphenol 

CChloroaniline 

4-Chlorophenyl phenyl ether 

CMethylphenol 

4-Nitroaniline 

4-Nitrophenol 

4,6-Dinitro-2-methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo[a]anthracene 

Benzo[a]pyrene 

UG/L 

UGIL 

UG/L 

UGlL 

UGlL 

UGlL 

UGlL 

us/L 

UG/L 

UG/L 

UG/L 

UGtL 

UGlL 

UGIL 

UG/L 

UGlL 

UG/L 

lJG/L 

UG/L 

UG/L 

UGlL 

UGlL 

UG/L 

UGtL 

UG/L 

UG/L 

UG/L 

UGlL 

UGlL 

UG/L 

UG/L 

UGIL 

UG/L 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

25.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

25.0 u 

10.0 u 

25.0 u 

10.0 u 

10.0 u 

25.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

25.0 u 

25.0 u 

25.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

27.8 U 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

27.8 U 

11.1 u 

27.8 U 

11.1 u 

11.1 u 

27.8 U 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

27.6 U 

27.8 U 

27.8 U 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

27.5 U 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

27.5 UJ 

11.0 u 

27.5 U 

11.0 u 

11.0 u 

27.5 U 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

27.5 U 

27.5 U 

27.5 U 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 
* I ORGANICS 

Client Sample ID: 69-TB-I 0 69TB-I I 69-TB-12 69RS-01 69-RS-03 69-RS-06 

Laboratory Sample ID: 9401118-05A 9401130-08A 9402153-08 9401025-06A 9401117-05A 9401128-04A 

Date Sampled: 01/22/94 01/23/94 02/l 8194 01 IO6194 01/21/94 01/23/94 

SFMlVOlATll FS Cm-t 
Benzo[b]fluoranthene 

Benzo[g,h,i]perylene 

Beruo[k]ttuoranthene 

bis(2Chloroethoxy) methane 

bls(2-Chloroethyt) ether 

bls(2-EthythexyQphthalate 

Butyl beruyl phthalate 

Carbazole 

Chrysene 

Dibenzofuran 

Dibenz[a,h]anthracene 

Diethylphthalate 

Dimethyl phthalate 

di-n-Butyiphthalate 

di-n-Octytphthalate 

Fluoranthene 

Fluorene 

Hexachiorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno[l,2&cd]pyrene 

lsophorone 

Naphthalene 

Nttrobenzene 

N-Nitrosodi-n-propytamine 

N-nitrosodiphenyiamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

UG/L 

UG/L 

UG/L 

UG/L 

UGlL 

UGIL 

UGlL 

UG/L 

UGlL 

UGlL 

UGlL 

UGIL 

UG/L 

UG/L 

UGlL 

UGlL 

UGlL 

UG/L 

UGlL 

UGlL 

UGlL 

UG/L 

UGlL 

UGlL 

UG/L 

UGlL 

UG/L 

UGlL 

UG/L 

UG/L 

UG/L 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

25.0 U 

10.0 u 

10.0 u 

10.0 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

1.00 J 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

11.1 u 

27.8 U 

11.1 u 

11.1 u 

11.1 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

1.00 J 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 UJ 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

11.0 u 

27.5 U 

11.0 u 

11.0 u 

11.0 u 

06/16/94 Page 27 of 60 BLANKSO.WK4 



DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 
* 4 REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 69-TB-10 69TB-11 69.TB-12 69-RS-01 69RS-03 69RS05 

Laboratory Sample ID: 9401118-05A 9401130-08A 9402153-08 940102506A 9401117-05A 9401128-04A 

Date Samoted: 01 R2l94 01 M3/94 02/l at94 01 tO6l94 Oll2ll94 01 t23l94 

Chloromethane 

Bromomethane 

Vinyl chloride 

Chloroethane 

Methyiene chloride 

Acetone 

Carbon Disulfide 

1 ,l -Dichloroethene 

1 ,l-Dichloroethane 

1,2-Dichloroethene(total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1 ,l ,l-Trichloroethane 

Carbon tetrachloride 

Bromodkhloromethane 

1,2-Dichloropropane 

cls-1 &Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1 ,l ,2-Trichloroethane 

Benzene 

trans-1 ,SDichloropropene 

Bromoform 

4-Methyl-2-pentanone 

2-Hexanone 

Tetrachloroethene 

1 ,I ,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xyfenes (total) 

UGlL 

UGIL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UG/L 

UGIL 

UGlL 

UGIL 

UGlL 

UGlL 

UGIL 

UGIL 

UGIL 

UGIL 

UG/L 

UG/L 

UGlL 

UGIL 

UG/L 

UG/L 

UG/L 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGR 

UGIL 

UGlL 

UGlL 

10.0 u 

10.0 u 

10.0 u 

10.0 u 
10.00 u 

10.00 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.6 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 
10.00 u 

10.00 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.00 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 
10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

?O.O u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.00 u 

190.0 J 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

16.0 U 

10.00 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 4169, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

* I REMEDIAL INVESTIGATION - CTO-0212 
3 ORGANICS 

Client Sample ID: 69-TB-I O 69-TB-11 69-TB-12 69-RS-OI 68RS-03 69RS-05 

Laboratory Sample ID: 9401118-05A 9401130-08A 9402153-08 940102~C6A 9401117-05A 9401128-04A 

Date Samoied: 01/22/94 01123/94 02/l 8194 01/06/94 01/21/94 01 R3/94 

PFSTlClDFU’CBS 
alpha-BHC 

beta-BHC 

delta-BHC 

Lindane (gamma-BHC) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4,4-DDE 

Endrin 

Endosulfan if 

4,4’-DDD 

Endosulfan sulfate 

4,4’-DDT 

Methoxychlor 

Endrin ketone 

Endrin aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

UG/L 

UG/L 

UGlL 

UGlL 

UG/L 

UG/L 

UG/L 

UGlL 

UGlL 

UG/L 

UGlL 

UGlL 

UG/L 

UGlL 

UG/L 

UG/L 

UGlL 

UG/L 

UG/L 

IJGt’L 

UG/L 

UG/L 

UGlL 

UG/L 

UG/L 

UGlL 

UGlL 

UG/L 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0.058 u 
0.058 u 
0.058 UJ 

0.058 u 

0.058 u 

0.058 u 

0.058 u 

0.058 u 

0.116 U 

0.116 U 

0.116 U 

0.116 U 

0.116 U 

0.116 U 

0.116 U 

0.580 u 

0.116 UJ 

0.116 U 

0.058 UJ 

0.058 u 

5.80 u 

1.16 U 

2.32 U 

1.16 U 

1.16 U 

1.16 U 

1.16 U 

1.16 U 

0.055 UJ 

0.055 u 

0.055 UJ 

0.055 u 

0.055 u 

0.05!5 u 

0.055 u 

0.055 u 

0.110 u 

0.110 u 

0.110 u 

0,110 u 

0,110 u ’ 

0.110 u 

0.110 u 

0.550 u 

0.110 u 

0.110 u 

0.055 u 

0.055 u 

5.50 u 

1.10 u 

2.20 u 

1.10 u 

1.10 u 

1.10 u 

1.10 u 

1.10 u 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.010 J 

0.050 u 

0.050 u 

0.050 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.500 u 

0.100 u 

0.100 u 

0.050 u 

0.050 u 

5.00 u 

1.00 u 

2.00 u 

1.00 u 

1.00 u 

1.00 u 

1.00 u 

1.00 u 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

CUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

* I REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 

Laboratory Sample ID: 
Date Sampled: 

69-TB-10 69TB-11 69-TB-12 69RS-01 64RS-03 69RS-05 

9401118-05A 9401130-08A 9402153-06 9401025-96A 9401117-05A 9401128-04A 
01/22/94 01/23/94 02/l 8194 01106/94 01/21/94 01/23/94 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

10.0 u 

10.0 u 

50.0 u 

50.0 u 

50.0 u 

10.0 u 

10.0 u 

11.1 u 

11.1 u 

55.5 u 

55.5 u 

55.5 u 

11.1 u 

11.1 u 

11.0 u 

11.0 u 

55.0 u 

55.0 u 

55.0 u 

11.0 u 

11.0 u 

w/L 

UG/L 

UG/L 

UGlL 

UG/L 

UGlL 

UG/L 

N/A 

N/A ’ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Acetophenone 

Chloroacetophenone 

Hydroxyacetophenone 

Bis(2-chloroethyl)disulfide 

Bis(Zchloroethyl)trisulfide 

1 +Dithiane 

1 +Oxathiine 

JHIODIGLYCOL 
Thicdiglycol 

ANCF 

1.3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,CDinitrotoluene 

2,6-Dinitrotoluene 

2-Amino+-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4Amino-2&dinitrotoluene 

CNitrotoluene 

HMX 

Nitrobenzene 

RDX’ 

Tetryl 

Mirex 

N/A N/A 25.0 u 25.0 U 25.0 u UGIL N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

UG/L 

UG/L 

UG/L 

UGlL 

UGlL 

UGIL 

UG/L 

UG/L 

UG/L 

UGlL 

UG/L 

UG/L 

UG/L 

UGlL 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A N/A N/A UGIL N/A N/A N/A 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 
* 4 

ORGANICS 

Client Sample ID: 69RS-06 69-FB-OI 69-FB-02 74-TB-01 74-TB-02 74-TB-03 

Laboratory Sample ID: 9402150-03 9401036-05A 9401036-06A 9401066.03 9401079-01 9401101-05 

Date Sampled: 020 8194 OliO6/94 01/06/94 0111 l/94 01/12/94 01118/94 

IV01 ATII FS 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

1 &Dichlorobenzene 

1 ,rlDichloroben.zene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2.Methylphenol 

ZNitroaniline 

2-Nitrophenol 

2,T-oxybis(lchloropropane) 

2&Dichlorophenol 

2,4-Dimethyiphenol 

2,CDinitrophenol 

2,4-Dinitrotoluene 

2,4,5-Trichlorophenol 

2,4&TrichlorophenoI 

2,bDinitrotoluene 

%Nitroaniline 

3,3’-Dichlorobenzldine 

4-Bromophenyl-phenylether 

4-Chloro&methylphenol 

4Xhloroaniline 

4-Chlorophenyl phenyl ether 

CMethylphenol 

CNitroaniline 

4-Nitrophenol 

4,6-Dinitro-2-methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Ben.zo[a]anthracene 

Benzo[a]pyrene 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGIL 

UGIL 

UGlL 

UG/L 

UG/L 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UG/L 

UGlL 

UGIL 

UGlL 

UGlL 

UGlL 

UGIL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

25.8 U 

10.3 u 

10.3 UJ 

10.3 u 

10.3 u 

25.8 U 

10.3 u 

25.8 U 

10.3 u 

10.3 u 

25.8 U 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

25.8 R 

25.8 U 

25.8 U 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.0 u 
10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

25.0 U 

10.0 u 
10.0 u 

10.0 u 

10.0 u 

25.0 U 

10.0 u 

25.0 u 

10.0 u 

10.0 u 

25.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

25.0 U 

25.0 U 

25.0 U 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

25.0 U 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

25.0 U 

10.0 u 

25.0 u 

10.0 u 

10.0 u 

25.0 U 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

25.0 ,U 

25.0 U 

25.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 4169, AND 74) 

DUALITY ASSURANCE / QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 
* , REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 69-RS-06 69-FB-01 69FB-02 74TB-01 74TB-02 74TB-03 
Laboratory Sample ID: 9402150-03 9401036-05A 9401036-06A 940106603 9401079-01 9401101-05 
Date Sampled: 02/l a/94 01 lO6/94 OllOw94 01/l l/94 01112/94 01/18/94 

SFMIVOI AT~=XQ& 
Benzo[b]fluoranthene 

Beruo[g,h,i]peryfene 

Benzo[k)fiuoranthene 

bis(2-Chloroethoxy) methane 

bis(2Chloroethyt) ether 

bis(2-Ethyihexygphthalate 

Butyf beruyi phthalate 

Carbazole 

Chrysene 

Dibenzofuran 

Dibenz[a,h]anthracene 

Dlethylphthalate 

Dimethyl phthalate 

di-nSutyiphthalate 

di-n-Octyiphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno[l,2&cd]pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamine 

N-nitrosodiphenytamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

UG/L 

UGlL 

UGlL 

UGlL 

UGEL 

UG/L 
UG/L 

UGlL 

UGlL 

UGlL 

UG/L 

UGlL 

lx/L 

UG/L 

UGtL 

UG/L 

UG/L 

UG/L 

UGIL 

UG/L 

UG/L 

UG/L 

w/L 

UG/L 

UGlL 

UG/L 

UG/L 

lJG/L 

UGlL 

UG/L 

UG/L 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 
10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

10.3 u 

to.3 u 

10.3 u 

10.3 u 

25.8 U 

10.3 u 

10.3 u 

10.3 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

4.00 J 

10.0 u 

10.0 u 

10.0 u 
10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

25.0 U 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 
10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

25.0 U 

10.0 u 

10.0 u 

10.0 u 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 4169, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 ’ 4 
ORGANICS 

Client Sample ID: 69-RS-06 69-FB-01 69-FB-02 74TB-01 74TB-02 74TB-03 

Laboratory Sample ID: 9402150-03 9401036-05A 9401036-06A 9401066-03 9461079-01 9401101.05 

Date Samoled: 024 at94 01 I06194 01 I06194 0111 II94 01 Ii 2794 olilat94 

Chloromethane 

Bromomethane 

Vtnyl chloride 

Chloroethane 

Methylene chloride 

Acetone 

Carbon Disulfide 

1 ,l-Dichloroethene 

1 ,l-Dichloroethane 

1,2-Dichloroethene(total) 

Chloroform 

1 ,ZDichloroethane 

2-Butanone 

1 ,l ,l -Trichloroethane 

Carbon tetrachloride 

Bromodichioromethane 

1,2-Dlchloropropane 

cis-13Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1 ,1,2-Trichloroethane 

Benzene 

trans.-l &Dichloropropene 

Bromoform 

4-Methyl-2-pentanone 

2-Hexanone 

Tetrachloroethene 

1 ,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xyienes (total) 

UGIL 

UG!L 

UGlL 

UGIL 

UGIL 

UG/L 

UGIL 

UGlL 

UGIL 

UGlL 

UGIL 

UGIL 

UGlL 

UG/L 

UGIL 

UGlL 

UGIL 

UG/L 

UG/L 

UGIL 

UGIL 

UGIL 

UGlL 
UGIL 

UGIL 

UGIL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.00 u 

10.00 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 
10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 J 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

4.00 J 

10.0 u 

10.0 u 

10.0 u 

2.00 J 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

1.00 J 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 
10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

1.00 J 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

4.00 J 

10.0 u 

10.0 u 
10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.00 u 

10.00 u 

10.0 u 
10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

66/l 6/94 Page 33 of 60 BLANKSO.WK4 



Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

DATA AND FREQUENCY SUMMARY 
OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 
QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

* 4 REMEDIAL INVESTIGATION - CTO-0212 
ORGANICS 

69-FB-01 69-Fe-02 74-TB-01 74-TB-02 74-TB-03 

9401036-05A 9401036-06A 9401066-03 9401079-01 9401101-05 

02/18/94 01106/94 01 I06194 01/l 1194 01/12/94 01 I1 a/94 

PFSTICIDF/PCBS 

alpha-BHC 

beta-BHC 

delta-BHC 

Lindane (gamma-BHC) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4$-DDE 

Endrin 

Endosulfan II 

4,4’-DDD 

Endosulfan sulfate 

4,4’-DDT 

Methoxyctilor 

Endrin ketone 

Endrii aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1264 

A&or 1260 

06/l 6/94 

(; ” II 

UG/L 

UG/L 

UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
K/L 
UG/L 
UG/L 
m/L 
UGIL 
UGIL 
UG/L 
UG/L 
UGlL 
UGIL 
UG/L 
UG/L 
UGlL 
UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
UG/L 
UGtL 
UGR 

0.054 UJ 
0.054 UJ 
0.054 u 
0.054 u 
0.020 J 
0.054 u 
0.054 u 
0.054 u 
0.109 u 

0.109 u 

0.109 u 

0.109 u 

0.109 u 

0.109 u 

0.109 u 

0.543 UJ 
0.109 u 
0.109 u 
0.054 u 
0.054 u 

5.43 u 
1.09 u 

2.17 U 

1.09 u 

1.09 u 

1.09 u 

1.09 u 

1.09 u 

0.050 u 
0.050 u 
0.050 UJ 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.101 u 
0.101 u 
0.101 u 
0.101 u 
0.101 u 
0.101 u 
0.101 u 
0.505 u 
0.101 UJ 
0.101 u 
0.050 UJ 
0.050 u 

5.05 u 
1.01 u 
2.02 u 
1.01 u 

1.01 u 

1.01 u 
1.01 u 
1.01 u 

0.056 u 
0.056 U 
0.056 UJ 
0.056 U 
0.056 u 
0.056 U 
0.056 U 
0.056 u 
0.113 u 
0.113 u 
0.113 u 
0.113 u 
0.113 u 
0.113 u 
0.113 u 
0.565 u 
0.113 UJ 
0.113 u 
0.056 UJ 

0.056 U 

5.65 U 

1.13 u 

2.26 U 
1.13 u 
1.13 u 
1.13 u 
1.13 u 
1.13 u 
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d 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 



DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 
* 8 

ORGANICS 

Client Sample ID: 69-RS-06 69-FB-01 69FB-02 74TBOI 74TB-02 74-TB-03 

Laboratory Sample ID: 940215w3 9401036-05A 9401036-06A 940106603 9401079-01 9401101-05 

Date Samoled: 02llw94 01/06/94 01/06/94 Ol/ll/94 01/12/94 OlllSi94 

ICAL SURFTy 

Acetophenone 

Chloroacetophenone 

Hydroxyacetophenone 

Bis(2’chloroethyl)disulfide 

Bis(Tchloroethyl)trisulfide 

1 ,CDithiane 

1 +Oxathiane 

IHIODl~LYCOl 
Thiodiglycol 

QRDNANCE 
1,3,5-Trinitrobenzene 

1 $Dinitrobenzene 

2,4&Trinitrotoluene 

2&Dinitrotoluene 

26Dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

2Nttotoluene 

BNitrotoluene 

4-Amino-2.6-dinitrotoluene 

QNitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Mirex 

UGIL 

UGlL 

UGlL 

UG/L 

UG/L 

UG/L 

UGlL 

10.3 u 

10.3 u 

51.6 U 

51.6 U 

51.6 U 

10.3 u 

10.3 u 

10.0 u 

10.0 u 

50.0 u 

50.0 u 

50.0 u 

10.0 u 

10.0 u 

10.0 u 

10.0 u 

50.0 u 

50.0 u 

50.0 u 

10.0 u 

10.0 u 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

UG/L 25.0 u 25.0 u 25.0 U N/A N/A N/A 

UGlL 

UG/L 

UG/L 

UGIL 

UG/L 

UGlL 

UGR 

UG/L 

w/L 

IJGIL 

UG/L 

UG/L 

UGR 

UGlL 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

UGlL N/A N/A N/A N/A N/A N/A 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 - 1 
ORGANICS 

Client Sample ID: 74-TB-04 74-TB-05 74-TB-06 74-TB-07 74-TB-08 74-TB-09 

Laboratory Sample ID: 9401109-07 9401108-17 940111618A 9401121-14A 9401138-18 9401136-04 

Date Sampled: 01119/94 Oll2Ol94 01/21/94 Olml94 01 t24l94 Oli2404 

SFMlVOLAIllES 
1,2-Dichlorobenzene 

1 ,Z,CTrichlorobenzene 

1,3-Dichlorobenzene 

1 +Dichlorobenzene 

2Xhloranaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

2,2’-oxybis-(lchloropropane) 

2&Dichlorophenol 

2,CDimethylphenol 

2,CDinitrophenol 

2,4-Dinitrotoluene 

2.4.5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,6-Dinitrotoluene 

bNitroaniline 

3,3’-Dichlorobenzidine 

4-Bromophenyl-phenylether 

4-Chloro-3-methylphenol 

CChloroaniline 

clChlorophenyl phenyl ether 

4-Methylphenol 

CNitroaniline 

CNitrophenol 

4,6-Dinitro-2-methylphenol 

Acenaphthene 

Acenaphthyiene 

Anthracene 

Benzo[a]anthrecene 

Benzo[a]pyrene 

UGtl 

UGtL 

UGtL 

UGtL 

UGtL 

UGtL 

UGtL 

UGtL 

UGtL 

UGtL 

UGlL 

UGtL 

UGtL 

UGlL 

UGtL 

UGlL 

UGtL 

UGtL 

UGtL 
UG/L 

UGlL 

UGlL 

UGlL 

UGlL 

UGtL 

UGtL 

UGlL 

UGtL 

UGIL 

UGtL 

UGlL 

UGtL 

UGtL 

N/A 

NtA 

N/A 

NtA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NtA 

N/A 

N/A 

N/A 

N/A 

NtA 

N/A 

N/A 

NtA 

N/A 

N/A 

N/A 

NtA 

N/A 

N/A 

N/A 

tJtA 

N/A 

N/A 

NtA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NtA 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NtA 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NtA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NtA 

NIA 

NtA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NtA 

N/A 

N/A 

N/A 

N/A 

NtA 
N/A 

N/A 

NtA 

N/A 
N/A 
NtA 
N/A 

N/A 

NtA 

NtA 
NtA 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 
N/A 

N/A 
N/A 

N/A 

N/A 
N/A 
NtA 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

NtA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NtA 

N/A 

N/A 

NtA 

NtA 

N/A 
N/A 

N/A 

NtA 

N/A 

N/A 

NtA 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

NtA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NtA 

N/A 

N/A 

NtA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

NtA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NtA 

N/A 

N/A 

N/A 

N/A 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 4169, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MC8 CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 
’ I 

ORGANICS 

Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

74RS-08 74RS-09 74RS-1 I 

9401148-20A 9402132-03 940217901 

01/25/94 02/l 6194 02/21/94 

I CAI SURETY 

Acetophenone 
Chloroacetophenone 

Hydroxyacetophenone 

Bis(Z-chloroethyl)disulfide 

Bis(2’-chloroethyl)trisulfide 

I 1,4-Dithiane 

1 +Oxathiane 

UG/L 
UGlL 

UG/L 

UG/L 

UG/L 

UG/L 

UGlL 

JHloDfGLYCoL 
Thiodiglycol UGlL 

DRDNANCF 
1,3,5-Trinitrobenzene 

1,bDinitroberuene 

2,4,6-Trinitrotoluene 

2,CDinitrotoluene 

Z&Dinitrotoluene 

24mino-4.6dinitrotoluene 

2-Nitrotoluene 

bN:trotoluene 

4-Amino-2,ddinitrotoluene 

CNitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryi 

L&/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UGlL 

UGlL 

UG/L 

UG/L 

UG/L 

Mirex UG/L 

11.0 u 

11.0 u 

55.0 u 

55.0 u 

55.0 u 

11.0 u 

11.0 u 

25.0 u 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

11.1 u 

11.1 u 

55.5 u 

55.5 u 

55.5 u 

11.1 u 

11.1 u 

25.0 U 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

- I REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: LOCATION OF FREQUENCY 

Laboratory Sample ID: MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 
Date Sampled: NONDETECTED NONDETECTED DETECTED DETECTED ’ DETECTED DETECTION 

SFMIVO~TILFS 
1 ,ZDichlorobenzene 

1,2,4-Trichlorobenzene 

1,3-Dichlorobenzene 

1 +Dichlorobenzene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methyinaphthalene 

2-Methylphenol 

ZNitroaniline 

2-Nitrophenol 

2,2’-oZc/bis-(lchloropropane) 

2&Dichlorophenol 

2.4-Dimethylphenol 

2,CDinitrophenol 

2+Dinitrotoluene 

2,4$TrichlorophenoI 

2,4&Trichlorophenol 

2,&Dinitrotoluene 

3Nitroaniline 

3,3-Dichlorobenzidine 

4-Bromophenyl-phenylether 

4-Chloro&methylphenol 

4-Chloroeniline 

CChlorophenyl phenyl ether 

CMethylphenol 

CNitroaniline 

CNitrophenol 

4,6-Dinitrs2-methylphenol 

Acenaphthene 

Acenaphthylene 

Anthrecene 

Benzo[ajanthracene 

Benzo[a]pyrene 

UGlL 

UGlL 

UGlL 

UGR 

UG/L 

UGlL 

UGIL 

UGIL 

UGlL 

UG/L 

UGIL 

UGIL 

UG/L 

UGIL 

UGlL 

UG/L 

UGIL 

UGR 

UGR 

UGlL 

UGlL 

UGlL 

UGlL 

UG/L 

UGlL 

UG/L 

UGlL 

UGlL 

UGIL 

UG/L 

UG/L 

UG/L 

UGK 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

25 u 

10 u 

10 u 

10 u 

10 u 

25 u 

10 u 

25 U 

10 u 

10 u 

25 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

25 u 

25 u 

25u - 

10 u 

10 u 

10 u 

10 u 

10 u 

12.5 u 

12.5 U 

12.5 u 

12.5 u 

12.5 u 

12.5 u 

12.5 u 

12.5 u 

31.2 U 

12.5 u 

12.5 u 

12.5 u 

12.5 u 

31.2 U 

12.5 u 

31.2 U 

12.5 U 

12.5 U 

31.2 U 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 u 

12.5 U 

31.2 U 

31.2 U 

31.2 U 

12.5 u 

12.5 u 

12.5 u 

12.5 U 

12.5 U 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

25.8 R 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

25.8 R 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

69-RS-06 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

’ I REMEDIAL INVESTIGATION - CTO-0212 

ORGANtCS 

Client Sample ID: LOCATION OF FREQUENCY 

Laboratory Sample ID: MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

Date Sampled: NONDETECTED NONDETECTED DETECTED DETECTED DETECTED DETECTION 

SFMlVO~TlLFs CQJIL 
Benzo[b]fluoranthene 

Benzo[g,h,i]perylene 

Benzo[k]fluoranthene 

bis(2-Chloroethoxy) methane 

bis(2-Chloroethyl) ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzyl phthalate 

Carbazole 

Chrysene 

Diberuofuran 

Dibenz[a,h]anthracene 

Diethylphthalate 

Dimethyl phthalate 

di-n-Butylphthalate 

di-n-Octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno[l,2,3-cd]pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamine 

N-nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

UGR 

UG/L 

UGlL 

UGlL 

UGlL 

UGlL 

UG/L 

UGlL 

UGlL 

UG/L 

UGlL 

UGIL 

UGlL 

UGlL 

UG/L 

UGlL 

UGlL 

UGlL 

UGlL 

UG/L 

UGlL 

UGlL 

UGIL 

UGlL 

UGlL 

UGlL 

UGlL 

UGIL 

UGlL 

UGlL 

UGIL 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

25 u 

10 u 

10 u 

10 u 

12.5 u 

12.5 u 

12.5 U 

12.5 u 

12.5 u 

12.5 u 

12.5 u 

12.5 u 

12.5 u 

12.5 u 

12.5 U 

12.5 u 

12.5 U 

12.5 u 

12.5 u 

12.5 U 

12.5 U 

12.5 u 

1.2.5 u 

12.5 u 

12.5 U 

12.5 u 

12.5 u 

12.5 U 

12.5 u 

12.5 U 

12.5 u 

31.2 U 

12.5 u 

12.5 u 

12.5 u 

ND 

ND 

ND 

ND 

ND 

4J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

O/20 

Of20 

om 

O/20 

Of20 

69-FB-01 1120 

O/20 

O/20 

Of20 
ot20 

OQO 

O/20 

OR0 

74RS-03 3l20 

Of20 

on0 

O/20 

OLZO 

.0/20 

o/20 

O/20 

O/20 

O/20 

0120 . 

Of20 

0120 

O/20 

OIZO 

O/k?0 

O/20 

O/20 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 * I 
ORGANICS 

Client Sample ID: LOCATION OF FREQUENCY 

Laboratory Sample ID: MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

D Date Sam led: NONDETECTED NONDETECTED DETECTED ETECTION 

YOl ATIf FS 
Chloromethane 
Bromomethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Acetone 

Carbon Disulfide 

1 ,l -Dichloroethene 

1 ,l-Dichloroethane 

1,2-Dichloroethene(total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1 ,l ,l -Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1 &Dichloropropene 

Trichforoethene 

Dibromcchloromethane ’ 

1 ,1,2-Trichlorcethane 

Benzene 

trans-1,3-Dfchloropropene 

Bromoform 

CMethyl-2-pentanone 

2-Hexanone 

Tetrachloroethene 

1 ,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 
Styrene 

Xylenes (total) 

UGlL 

UGlL 

UGIL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGIL 

UGlL 

UG/L 

UGlL 

UGlL 

UGlL 

LJGIL 

UG/L 

UGIL 

UGIL 

UG/L 

UGlL 

UGtL 

UGIL 

UGlL 

UGIL 

UGlL 

UGlL 

UGEL 

UGlL 

UGR 

UGlL 

UGfL 

UGlL 

UGlL 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

16 U 

21 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

IO u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

la u 

10 u 

IO u 

10 u 

10 u 

10 u 

10 u 

10 u 

ND 

ND 

ND 

ND 

1J 

2J 

ND 

ND 

ND 

ND 

10 J 

ND 

ND 

ND 

ND 

4J 

ND 

ND 

ND 

2J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1J 

ND 

ND 

ND 

4J 

ND 

ND 

ND 

ND 

8J 

190J 

ND 

ND 

ND 

ND 
10 J 

ND 

ND 

ND 

ND 

4J 

ND 

ND 

ND 

2J 

ND 

ND . 

ND 

ND 

ND 

ND 

ND 

ND 

1J 

ND 

ND 

ND 

45 

69-FB-01 

0163 

O/63 

063 

0163 

74-RS-11 18i63 

69-RS-03 7163 

O/63 

0163 

0163 

0163 

74RS-11 1163 

0183 

0163 

0163 

OJ63 

1163 

O/63 

OK3 

OJ63 

1163 

O/63 

OJ63 

O/63 

O/63 

OJ63 

O/63 

OK3 

aJ63 

68FB-01 l/63 

0163 

OK3 

OJ63 

69TB-06 1163 

69FB-61 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

’ I REMEDIAL INVESTIGATION - CTO-0212 

ORGANICS 

Client Sample ID: 

Laboratory Sample ID: 

Date Sampled: 

LOCATION OF FREQUENCY 

MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED NONDETECTED DETECTED DETECTED DETECTED DETECTION 

CHFMtCAL SURF-I-Y 
Acetophenone 

Chloroacetophenone 

Hydroxyacetophenone 

Bis(2’zhloroethyl)disulfide 

Bis(Z-chloroethyl)trisulfide 

1,4-Dtthiane 

1.4Oxathiane 

JHIODIGI YCOI 
Thlodiglycol 

DRDNANCF 
1,3,5-Trinitrobenzene 

1 .3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

Z+Dinitrotoluene 

2.6Dinitrotoluene 

2-Amino-4,6dinitrotoluene 

2-Nitrotoluene 

bNitrotoluene 

4-Amino-2,Winitrotoluene 

CNitrotoluene 

HMX 

Nitrobenzene 

RDX 
Tetryt 

Mirex 

06116i94 Page 60 of 60 

( ‘1, ( ‘h 

UGJL 10 u 12 u ND ND O/l 5 

UGlL 10 u 12 u ND ND O/l5 

UGlL 50 u 60 U ND ND 0115 

UGIL 50 u 60 U ND ND o/t 5 

UGIL 50 u 60 U ND ND O/l 5 

UGR 10 u 12 u ND ND 0115 

UGlL 10 u 12 u ND ND O/l 5 

UGlL 

UGIL 

UGIL 

UGlL 

UGJL 

UG/L 

UG/L 

UGIL 

UGJL 

UGlL 

25 U 

0.5 u 

0.5 u 

0.5 u 

0.5 u 

0.5 u 

0.03 u 

0.5 u 

0.5 u 

0.02 u 

25 u 

0.5 u 

0.5 u 

0.5 u 

0.5 u 

0.5 u 

0.03 u 

0.5 u 

0.5 u 

0.02 u 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

UG/L 0.5 u 0.5 u ND ND 

UGIL 1.25 u 1.25 U ND ND 

UGlL 0.5 u 0.5 u ND ND 

UG/L 0.5 u 0.5 u ND ND 

UGlL 0.5 u 0.5 u ND ND 

UGlL 11.2 u 62 UJ ND ND 

o/4 

o/4 

014 

o/4 

014 

o/4 

o/4 

o/4 

’ 014 

014 

o/4 

014 

014 

o/4 

O/6 

BlANKSO.WK4 



DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MC8 CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 
’ 0 

ORGANICS 

Client Sample ID: LOCATION OF FREQUENCY 

Laboratory Sample ID: MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

Date Sampled: NONDETECTED NONDETECTED DETECTED DETECTED DETECTED DETECTION 

PFSTlClDFlPCBS 

alpha-BHC 

beta-BHC 

delta-BHC 

Lindane (gamma-BHC) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4,4-DDE 

Endrin 

Endosulfan II 

4,4’:DDD 

Endosulfan sulfate 

4,4’-DDT 

Methoxychlor 

Endrin ketone 

Endrin aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1246 

Aroclor 1254 

Aroclor 1260 

UG/L 

UGlL 

UGlL 

UGlL 

UGIL 

UGIL 

UGlL 

UGlL 

UGlL 

UGlL 

UG/L 

UG/L 

UGtL 

UGIL 

UGIL 

UG/L 

UGlL 

UG/L 

UGlL 
UG/L 

UGlL 

UGlL 

UGR 

UGlL 

UGJL 

UGlL 

UGIL 

UGlL 

0.05 UJ 

0.05 UJ 

0.05 UJ 

0.05 UJ 

0.01 UJ 

0.05 UJ 

0.05 UJ 

0.05 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.1 UJ 

0.5 UJ 

0.1 UJ 

0.1 UJ 

0.05 UJ 

0.05 UJ 

5 UJ 

1 UJ 

2 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

0.065 UJ 

0.065 UJ 

0.065 UJ 

0.065 UJ 

0.06 U 

0.065 UJ 

0.065 UJ 

0.065 UJ 

0.13 UJ 

0.13 UJ 

0.13 UJ 

0.13 UJ- 

0.13 UJ 

0.13 UJ 

0.13 UJ 

0.65 UJ 

0.13 UJ 

0.13 UJ 

0.065 UJ 

0.065 UJ 

6.5 UJ 

1.3 UJ 

2.6 UJ 

1.3 UJ 

1.3 UJ 

1.3 UJ 

1.3 UJ 

1.3 UJ 

ND 

ND 

ND 

ND 

0.01 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.03 J 41 -RS-1 1 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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Client Sample ID: 41-RS-01 
Laboratory Sample ID: 9402021-04 
Date Sampled: 02lOl I94 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 
Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Total Cyanide 

UNITS 
UGIL 
UGtL 
UGlL 
UGIL 
UGlL 
UGlL 
UGlL 
UGlL 
UGIL 
UGlL 
UGlL 
UGlL 
UG/L 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UGlL 
UGIL 
UGlL 
UGlL 

139.0 u 

7.90 u 
2.90 u 
12.4 U 

0.800 u 
3.20 

249.0 u 
8.30 u 
16.0 U 
16.3 U 
56.0 
1 .os 
71.4 u 
7.10 u 

0.100 u 
28.6 U 
763 U 

2.53 U 
0.400 u 

1%6 U 
4.60 U 
20.4 U 
16.6 u 
5.00 u 

DATA AND FREQUENCY SUMMARY 
OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 
QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 
* 0 REMEDIAL INVESTIGATION - CTO-0212 

, 
TAL TOTAL METALS 

41 -RS-03 41 -RS-OS 41 -RS-O7 
9402057-01 9402071-02 9402081-04 
02lo3/94 02JO5l94 02/07/94 

139.0 UJ 
7.60 UJ 
2.20 UJ 
12.4 U 

0.760 U 
3.19 u 

149.0 u 
8.31 UJ 
16.0 U 
16.3 U 
54.9 UJ 
1.00 UJ 
71.9 u 
7.0% u 

0.135 u 
28.8 UJ 
763 U 
1.60 U 
1.60 U 
368 U 

3.00 u 
20.4 UJ 
19.1 J 
5.00 u 

139.0 u 
7.90 u 
2.90 u 
12.4 U 

0.760 U 
3.19 u 

149.0 u 
8.31 U 
16.0 U 
16.3 U 
54.9 u 
1.00 u 
71.4 u 
7.08 U 

0.100 u 
28.8 U 
5COU 

2.53 U 
1.60 u 
271 

4.60 U 
20.4 U 
14.4 u 
N/A 

139.0 u 
7.60 U 
2.90 u 
12.4 U 

0.760 u 
3.19 u 

149.0 u 
8.31 U 
16.0 U 
16.3 U 
54.9 u 
1.00 u 
71.9 u 
7.0% u 

0.159 u 
17.4 u 
763 u 
1.60 UJ 
1.60 U 
368 U 

3.00 u 
20.4 U 
11.3 
N/A 

41 -RW9 
9402118-01 
02/l 5l94 

139.0 UJ 
7.60 UJ 
2.20 UJ 
12.4 U 

0.760 u 
3.19 u 

149.0 u 
8.31 UJ 
16.0 U 
16.3 U 
54.9 UJ 
1.00 UJ 
71.9 u 
7.08 U 

0.178 U 
28.8 UJ 
763 u 

1.60 U 
1.60 u 
368 u 

3.00 u 
20.4 UJ 
15.0 J 
5.00 u 

41-RS-11 
9402131-03A 
02/l 6194 

139.0 u 
7.60 U 

2.90 u 
12.4 U 

0.760 U 
3.19 u 

149.0 u 
8.31 u 
16.0 U 
16.3 U 
54.9 u 
1.00 u 
71.9 u 
7.0% u 

0.100 u 
28.8 U 

763.Om u 
1.60 U 
1.60 U 

368.cQO u 
3.00 u 
20.4 U 
11.6 U 
N/A 

060 6194 Page 1 of 6 BlANKSLWK4 



Client Sample ID: 41-RS-I3 

Laboratory Sample ID: 9492181-95A 

Date Samoled: 02l2ol94 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 
Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 
Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Total Cyanide 

UNITS 
UGfL 139.0 u 

UGlL 7.80 U 
UGlL 2.20 UJ 
UG/L 18.8 u 
UGlL 3.21 U 
UGlL 4.20 U 
UGlL 441.0 u 

UG/L 9.80 U 

UGlL 31.2 U 

UGR 23.9 u 

UGlL 72.3 J 
UGIL 1.00 u 

UGR 71.4 u 

UGIL 14.4 u 
UGlL 0.155 u 

UGlL 31.2 U 

UGlL 783.000 U 
UGlL 1.80 UJ 

UGlL 1.80 R 
UG/L 388.000 U 
UGIL 3.00 u 
UGlL 20.4 U 
UG/L 15.8 U 

UGlL 5.00 u 

DATA AND FREQUENCY SUMMARY 
OPERABLE UNIT NO. 4 (SITES 41,89, AND 74) 
QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 
REMEDIAL INVESTIGATION - CTO-0212 

- I TAL TOTAL METALS 

89RS-01 84RS-03 89RS-03 
9401025-08A 9401117-05A 9401 I I805A 
01 IO8194 01/21/94 OIl2Il94 

119.0 u 
7.99 u 
2.90 u 
13.7 u 
1.30 u 
2.40 u 

282.0 
7.20 UJ 
19.4 u 
18.2 U 
98.5 
I.00 u 
59.1 u 
5.30 u 

0.120 u 
13.8 U 

300.0 u 
2.50 UJ 

0.400 UJ 
190.0 u 

4.89 u 
18.8 u 
14.4 u 
N/A 

119.0 u 
7.90 R 
2.96 u 
13.7 u 
1.29 u 
2.35 U 

288.0 
7.35 u 
19.4 u 
18.2 u 
52.5 U 
I.00 UJ 
59.1 u 
5.25 u 

0.083 u 
13.8 U 

500.0 u 
3.22 J 

0.400 u 
190.0 u 
4.80 U 
18.8 u 
8.80 U 
5.00 u 

Page 2 of 8 

6 II 

119.0 u 
14.1 J 
2.90 u 
13.7 u 
1.29 u 
2.35 U 

125.0 u 
7.35 u 
19.4 u 
18.2 U 
52.5 U 
I.00 UJ 
59.1 u 
5.25 U 

0.083 u 
13.8 U 

500.0 u 
2.53 UJ 

0.400 u 
190.0 u 
4.80 u 
18.8 u 
7.02 U 

N/A 

69RS-05 
9401128-04A 
OIl23l94 

119.0 UJ 
7.90 UJ 
2.90 UJ 
13.7 u 
I.29 u 
2.35 U 

125.0 U 
7.35 u 
19.4 u 
18.2 U 
52.5 U 
1.00 u 
59.1 u 
5.25 U 

0.100 u 

13.8 U 

300.000 UJ 
2.92 J 

0.400 UJ 
183.ooO UJ 

4.60 u 
18.8 u 
18.5 
5.00 u 

89-RS-05 
9401 I29-04A 

01/23/94 

119.0 UJ 
9.40 J 
2.90 UJ 
13.7 u 
I.29 u 
2.35 U 

125.0 U 
7.35 u 
19.4 u 
18.2 U 
52.5 U 
I.00 u 
59.1 u 
5.25 U 

0.100 u 
13.8 U 

300.000 UJ 
2.53 UJ 

0.400 UJ 
368.Ocil u 

4.80 u 
18.8 U 
7.02 UJ 
N/A 

BLANKSlWK4 
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Client Sample ID: 64RS-06 

Laboratory Sample ID: 9402150-03 

Date Sampled: 02/l 8194 

UNITS 

Aluminum UGR 139.0 UJ 

Antimony UGR 7.60 U 
Arsenic UGlL 2.20 u 

Barium UGIL 12.4 U 

Beryllium UGlL 0.760 U 
Cadmium UGlL 3.19 u 

Calcium UGlL 149.0 u 

Chromium UGlL 8.31 U 

coban UGIL 16.0 U 

Copper UGlL 16.3 U 

Iron UG/L 54.9 U 

Lead UGlL 1.00 u 

Magnesium UGlL 71.4 u 

Manganese UG/L 7.08 u 
Mercury UGlL 0.152 U 

Nickel UGlL 28.8 U 
Potassium UGlL 763 U 
Selenium UGlL 1.60 UJ 

Silver UG/L 1.60 U 

Sodium UGlL 368 U 
Thallium UGlL 3.00 u 
Vanadium UGlL 20.4 U 

Zinc UGIL 10.9 u 

Total Cyanide UG/L 5.00 u 

DATA AND FREQUENCY SUMMARY 
OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 
QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 
REMEDIAL INVESTIGATION - CTO-0212 

* d TAL TOTAL METALS 

69-FB-01 69-FB-02 74-RS-01 
9401036-05A 9401036-06A 9401079-02 
01/06/94 01106/94 0111 l/94 

120.0 
7.90 u 
2.90 U 

13.7 
1.30 u 
2.40 u 

30300.0 
7.20 UJ 

19.4 u 
16.2 U 

4240.0 
2.80 J 

2880.0 
30.1 

0.120 u 
13.6 U 

1550.0 
2.50 UJ 

0.400 UJ 
50400.0 

4.60 UJ 

16.6 u 

80.0 
N/A 

119.0 U 
7.90 u 
2.90 U 
13.7 u 
1.30 u 
2.40 u 

144.0 
7.20 UJ 
19.4 u 
16.2 U 
52.5 U 
1.00 u 
59.1 U 
5.30 u 

0.120 u 
13.6 U 

300.0 u 
2.50 UJ 

0.400 UJ 
190.0 u 
4.60 U 
16.6 u 
16.2 U 
N/A 

119.0 u 
7.90 u 
2.90 u 
13.7 u 
1.29 u 
2.35 U 

242.0 U 
9.42 
19.4 u 
16.2 U 

112.0 
1.00 u 

110.0 
5.25u 

0.113 u 
13.6 U 
500U 

2.53 UJ 
0.40 UJ 
525 

4.60 u 
16.6 u 
42.8 U 
N/A 

74-RS-03 
9401109-08 
01 ll Q/94 

119.0 u 
7.90 u 
2.90 U 

13.7 u 

1.29 u 

2.35 U 
308.0 u 

7.35 u 
19.4 U 

16.2 U 
52.5 U 
1.00 u 
59.1 U 
5.25 U 

0.100 u 
13.6 U 
763 U 

4.08 
0,400 UJ 

359 u 

4.60 u 
16.6 u 
10.4 u 
5.00 u 

74-RS-05 
940111617A 
Olt21/94 

N/A 

N/A 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 

5.00 u 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 4169, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

. , REMEDIAL INVESTIGATION - CTO-0212 

TAL TOTAL METALS 

Client Sample ID: 74RS-07 74RS-08 74RS-09 74RS-11 

Laboratory Sample ID: 9401138.13 9401 i48-20A 9402132-03 9402179-01 

Date Sampled: Oll23t94 01 I25194 02/l 6194 02l21l94 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Total Cyanide 

UNITS 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

US/L 

UGIL 

UGlL 

UGR 

UGlL 

119.0 u 

7.90 u 

2.90 u 

13.7 u 

1.29 u 

2.35 u 

152.0 U 

7.20 U 

19.4 u 

16.2 U 

52.5 U 

1.00 UJ 

59.1 u 

5.25 u 

0.100 u 

13.6 U 

763 U 

2.53 U 

0.400 UJ 

307 

4.60 U 

16.6 u 

8.32 U 

5.00 u 

119.0 u 

7.90 u 

2.90 u 

13.7 u 

1.29 u 

2.35 U 

224.0 U 

7.35 u 

19.4 u 

16.2 U 

52.5 U 

1.00 u 

59.1 u 

5.25 U 

0.100 u 

13.6 U 

300.000 u 

2.53 UJ 

0.400 UJ 

186.000 u 

4.60 u 

16.6 u 

10.9 

5.00 u 

139.0 UJ 

7.60 UJ 

2.20 u 

12.4 U 

0.760 U 

3.19 u 

149.0 u 

8.31 U 

16.0 U 

16.3 U 

54.9 R 

1.00 u 

71.9 u 

7.08 U 

0.166 u 

28.8 U 

763 U 

1.60 UJ 

1.60 u 

368 u 

3.00 u 

20.4 U 

11.5 UR 

5.00 u 

4 of 6 

139.0 u 

7.60 U 

2.20 u 

12.4 U 

0.760 U 

3.19 u 

149.0 u 

8.31 U 

16.0 U 

16.3 U 

64.9 

1.00 u 

71.9 u 

7.08 u 

0.105 

28.8 U 

763 u 

1.60 U 

1.60 u 

368 u 

3.90 u 

20.4 U 

16.4 U 

5.00 u 

BLANKSLWK4 
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DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 

- 1 TAL TOTAL METALS 

Client Sample ID: LOCATION OF FREQUENCY 
Laboratory Sample ID: MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 
Date Sampled: NONDETECTED NONDETECTED DETECTED DETECTED DETECTED DETECTION 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 
Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 
Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Total Cyanide 

UNITS 

UGIL 119 u 139 u 120 120 69-FB-01 l/21 
UGlL 7.6 UJ 7.9 u 7.9 R 14.1 J 69-RS-03 3f21 
UGIL 2.2 UJ 2.9 u ND ND Ml 
UGlL 12.4 U 16.8 u 13.7 13.7 74-RS-08 II21 
UGlL 0.76 U 3.21 U ND ND o/21 
UGlL 2.35 U 4.2 U 3.2 3.2 41 -RS-OI l/21 
UGlL 125 u 441 u 144 30308 69-FB-OI 4421 
UGlL 7.2 UJ 9.6 U 9.42 9.42 74RS-01 l/21 
UGlL 16 U 31.2 U ND ND OR1 
UG/L 16.2 U 23.9 u ND ND o/21 
UGlL 52.5 u 54.9 UJ 54.9 R 4248 69-FB-01 7l21 
UGlL 1 UJ 1 UJ 1 .os 2.8 J 69-FB-01 2Ql 
UGIL 59.1 u 71.9 u 110 2880 69-FB-01 221 
UGlL 5.25 u 14.4 u 30.1 30.1 64FB-01 II21 
UGlL 0.063 U 0.178 U 0.105 0.105 74RS-11 it21 

UGlL 13.6 U 31.2 u ND ND on1 
UGlL 300 u 763 U 1550 1550 69-FB-01 rnr 
UG/L 1.6 U 2.53 U 2.92 J 4.08 74RS-03 3l21 
UGlL 0.4 u 1.6 U 1.6 R 1.6 R 74RS-11 l/21 

UGlL 186 u 368 U 271 504m 69-FB-01 4t21 
UG/L 3u 4.6 U ND ND of21 

UGlL 16.6 u 20.4 U ND ND o/21 
UGlL 7.02 U 42.8 U 10.9 80 69-FB-01 6Rl 

UGlL 5u 5u ND ND OH 3 

06/l 6194 Page 5 of 6 BLANKSI.WK4 
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Client Sample ID: 41 -RSD-O9 

Laboratory Sample ID: 9402118-02 

Date Sampled: 02/l 5194 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 
Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

UG/L 

UGlL 

UGlL 

UGlL 

UGlL 

UGIL 

UG/L 

UG/L 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGlL 

UGR 

UGlL 

UGlL 

UG/L 

UG/L 

139.0 u 

7.60 U 

2.20 u 

12.4 U 

0.760 U 

3.19 u 

149.0 u 

8.31 U 

16.0 U 

16.3 U 

54.9 u 

1.00 u 

71.9 u 

7.08 U 

0.131 u 

28.8 U 

763 U 

1.60 U 

1.60 U 

368 U 

3.00 u 

20.4 U 

10.6 U 

DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE / QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CT09212 . , 

TAL DISSOLVED METALS 

41-RSD-13 68RSD-06 74-RSD-09 

9402161-06A 9402160-04 9402132-04 

02l20/94 02l18l94 020 6194 

t39.0 u 

17.0 

2.20 u 

16.8 u 

3.21 U 

4.20 U 

441.0 u 

9.60 U 

31.2 U 

23.9 u 

71.1 ,u 

1.00 u 

71.4 u 

14.4 u 

0.144 u 

31.2 U 
763.000 U 

1.60 UJ 

1.60 R 

368,000 U 

3.00 u 

20.4 U 

15.8 U 

139.0 UJ 

8.89 

2.20 u 

12.4 U 

0.760 u 

3.19 u 

149.0 u 

8.31 U 

16.0 U 

16.3 U 

54.9 u 

1.00 u 
71.4 u 

7.08 U 

0.165 U 

28.8 U 

763 U 

1.60 UJ 

1.60 u 

414 

3.00 u 

20.4 U 

10.6 U 

139.0 UJ 

9.49 J 

2.20 u 

12.4 U 

0.760 u 

3.19 u 

149.0 u 

8.31 U 

16.0 U 

16.3 U 

54.9 R 

1.00 u 

71.9 u 

7.08 u 

0.172 U 

28.8 U 

763 u 

1.60 UJ 

1.80 U 

36811 

3.00 u 

20.4 U 

11.2 UR 

06116i94 Page 1 of 2 BLANKStXWK4 



DATA AND FREQUENCY SUMMARY 

OPERABLE UNIT NO. 4 (SITES 41,69, AND 74) 

QUALITY ASSURANCE I QUALITY CONTROL 

MCB CAMP LEJEUNE, NORTH CAROLINA 

. , REMEDIAL INVESTIGATION - CTO-6212 

TAL DISSOLVED METALS 

Client Sample ID: LOCATION OF FREQUENCY 

Laboratory Sample ID: MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

Date Sampled: NONDETECTED NONDETECTED DETECTED DETECTED DETECTED DETECTION 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobait 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sikrer 

Sodium 

Thallium 

Vanadium 

Zinc 

UGlL 

UGlL 

UGlL 

UGlL 

UGtL 

UGlL 

UGlL 

UGlL 

UGIL 

UGlL 

UGR 

UGlL 

UGIL 

UG/L 

UGlL 

UGlL 

UGlL 

UGlL 

UGIL 

UGlL 

UGtL 

UGlL 

UGlL 

139 u 

7.6 U 

2.2 u 

12.4 U 
0.76 U 

3.19 u 

149 u 

8.31 U 

I6 U 

16.3 U 

54.9 u 

1u 

71.4 u 

7.08 U 

0.131 u 

28.8 U 

763 U 

1.6 U 

1.6 U 

368 U 

3u 

20.4 U 

10.6 U 

139 u 

7.6 U 

2.2 u 

16.8 u 

3.21 U 

4.2 U 

441 u 

9.6 U 

31.2 U 

23.9 u 

71.1 u 

1u 

71.9 u 

14.4 u 

0.172 U 

31.2 U 
763 U 

1.6 U 

1.6 U 

368 U 

3u 

20.4 U 

15.8 U 

ND 

8.89 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

54.9 R 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.6 R 

414 

ND 

ND 

ND 

Page 2 of 2 c 18 

ND 
17 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

54.9 R 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.6 R 

414 

ND 

ND 

ND 

74-RSD-09 

o/4 

41 -RSD-13 3t4 

o/4 

014 

o/4 

o/4 

o/4 

o/4 

014 

014 

114 

014 

014 

ot4 

o/4 

o/4 

014 

o/4 

114 

114 

o/4 

o/4 

o/4 

74-RSD-09 

68RSD-66 
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i 



Sample No.: 69FB 69ER Trlp Blank Trip Blank Trip Blank 69FB3 
Depth: Field Blank Equipment Rinsate Trip Blank Trip Blank Trip Blank Field Blank 

Date Sampled: ml21 I95 02/21/95 02l21195 02l22M cw24l95 02/23/95 
Lab ID: NA NA NA NA NA NA 

Bromodichloromethane UGIL 5U 5u 5u 5u 
Bromoform UG/L 5U 5u 5u 5u 
Bromomethane UG/L 5U 5u 5u 5u 
Carbon Tetrachloride UG/L 5u 5u 5u 5u 
Chlorobenzene UGlL 5u 5u 5u 5u 
Chloroethane UGIL 5u 5u 5u 5u 
2Chlorovinyl ether UGlL 5u 5u 5u 5u 
Chloroform UG/L 5u 5u 5u 5u 
Chloromethane UGlL 5u 5u 5u 5u 
Dibromochloromethane UG/L 5u 5u 5u 5u 
1,2-Dichlorobenzene UGlL 5u 5u 5u 5u 
1 ,SDichlorobenzene UGR 5u 5u 5u 5u 
1 +Dichlorobenzene UGlL 5u 5u 5u 5u 
Dichlorodlfluoromethane UG/L 5U 5u 5u 5u 
1 ,l-Dichloroethane UGtL 5u 5u 5u 5u 
1,2-Diohloroethane UGlL SU 5u 5u 5u 
1 ,I -0ichloroethene UGIL 5u 5u 5u 5u 
bans-1,2-Dichloroethene UG/L 5U 5u 5u 5u 
1 ,ZDichloropropane UGIL 5u 5u 5u 5u 
cis-1 $Dichloropropene UGlL 5U 5u 5u 5u 
trans-1 $Dichloropropene UGlL 5u 5u 5u 5u 
Methylene Chloride UGtL 5u 5U 5u 5u 
1 ,1,2,2,-Tetrachloroethane UGIL 5U 5u 5u 5u 
Tetrachloroethene UGIL 5u 5u 5u 5u 
Trichloroethene UG/L 5u 5u 5u 5u 
1 ,l ,l -Trichloroethane UGIL 5U 5u 5u 5u 
1 ,1,2-Trichloroethane UGtL 5u 5u 5u 5u 
Trichlorofluoromethane UGIL 5U 5u SU 5u 
Vinyl Chloride UGlL 5u 5u 5u 5u 

cnl31 I95 Page 1 of 2 BLANKS.WK4 

CWQC SAMPLE SUMMARY 
OPERABLE UNIT NO. 14 (SITE 69) 

ROUND TWO GROUNDWATER 
MCB CAMP LEJEUNE, NORTH CAROLINA 

’ 4 REMEDIAL INVESTIGATION - CTO-0212 
ORGANICS 

5u 
SU 
SU 
5u 
5u 
5u 
5u 
5U 
SU 
su 
5u 
5U 

5”: 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
SU 
SU 
5u 
5u 

5u 
5u 
5u 
5u 
5U 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
SU 
5u 
5u 
5u 
5u 
5U 
5u 
5u 
5u 
5u 
5u 
5u 
5u 



QAIQC SAMPLE SUMMARY 
OPERABLE UNIT NO. 14 (SITE 69) 

ROUND TWO GROUNDWATER 
MCB CAMP LEJEUNE, NORTH CAROLINA 

REMEDIAL INVESTIGATION - CTO-0212 
ORGANICS 

Sample No.: 69ER3 
Depth: Equlpment Rinsate 

Date Sampled: 02mm5 
Lab ID: NA 

Trip Blank 
Trip Blank 

02l23l95 
NA 

69FB5 
Field Blank 

02l25i95 
NA 

69ER5 
Equlpment Rinsate 

NA 

Trip Blank 
Trip Blank 

o2mi95 
NA 

Trip Blank 
Trip Blank 

NA 

PURCFABl F HALOCARBONS 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2Chlorovinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1 ,BDichlorobenzene 
1 ,tDichlorobenzene 
1 ,rlDichlorobenzene 
Dichlorodifluoromethane 
1 ,l -Dichlorcethane 
1,2-Dlchloroethane 
1 ,l -Dlchloroethene 
bans-1 ,ZDlchloroethene 
1,2-Dichloropropane 
cls-1 ,SDichloropropene 
bans-1 $Dichloropropene 
Methylene Chlorkle 
1 1 2 2 -Tetrachlorcethane I I I I 
Tetrachloroethene 
Trichloroethene 
1 ,l ,l -Trlchloroethane 
1 ,1,2-Trichloroethane 
Trichlorofluoromethane 
Wnyl Chloride 

UG/L 
UGlL 
UGlL 
UGlL 
UG/L 
UG/L 
UGIL 
UGlL 
UGIL 
UGIL 
UGIL 
UGJL 
UGIL 
UGIL 
UGIL 
UGIL 
UGlL 
UGlL 
UGlL 
UGlL 
UG/L 
UG/L 
UGlL 
UGIL 
UG/L 
UGIL 
UGIL 
L&/L 
UGIL 

5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5U 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5U 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5U 

5u 
5u 
SU 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
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CAfQC SAMPLE SUMMARY 

OPERABLE UNIT NO. 14 (SITE 69) 

GROUNDWATER 

MCB CAMP LEJEUNE, NORTH CAROLINA 

- I REMEDIAL INVESTIGATION - CTO-6212 

ORGANICS 

Sample No.: 6sRB36 

Depth: Rinsate Blank 

Date Sampled: 03/23/95 

Lab ID: NA 

69-RB31 

Rlnsate Blank 

03/26/95 

NA 

69-RB32 

Rlnsate Blank 
03127m5 

NA 

69TB36 

Trip Blank 
03/23/95 

NA 

6!?J-TB31 
Trip Blank 

o3f27is5 

NA 

Chloromethane 

Bromomethane 
Vinyl Chloride 

Chloroethane 
Methyiene chloride 

Acetone 

Carbon dlsuffide 

1 ,I-Dichloroethene 

1 ,l Diihloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2Diiloroethane 

Methyl ethyl ketone 

l,l,l-Trichforoethane 

Carbon tetrachlonde 
Bromodichforomethane 

1,2-Dlchloropropane 
cis-1 ,fDichloropropene 

Trtchloroethene 
Dibromochloromethane 

1 ,1,2-Trichloroethane 

Benzene 
bans-1 ,SDichloropropene 

Bromoform 

CMethytQ-Pentanone 

2-Hexanone 

Tetrachloroethene 

1 ,1,2,2-Tetrachloroethane 
Toluene 

Chlorobenzene 

Ethylbenzene 
Styrene 

Xylene (total) 

UG/L 

UGIL 

UGIL 

UGlL 

UGIL 
UGIL 

UGIL 

UGlL 

UGA. 

UGIL 

UGR 

UGIL 

UGA 

UGIL 

UGIL 

uG/L 

UolL 

UGIL 

UGlL 

UG/L 

UGlL 

UGR 

UGIL 

UGIL 

UGIL 

UGlL 

UGIL 

UGIL 

UGIL 

UGIL 

UGlL 
UG/L 

UGIL 

10 u 
10 u 
10 u 

10 u 
10 u 
10 UJ 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 R 

10 u 

10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 R 
10 R 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 

10 u 

10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

10 u 

10 u 
to u 

10 u 

10 u 

10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 R 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

10 u 

10 u 

10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

10 u 

10 u 
10 u 

10 u 

10 R 

10 u 

10 u 
10 u 

10 u 

10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 UJ 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 R 

10 u 

10 u 

10 u 

10 u 
10 u 

10 u 

10 u 
10 u 

10 u 

10 u 
10 u 

10 R 

10 R 

10 u 

10 u 
10 u 

10 u 
10 u 

10 u 

10 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 R 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 

10 u 

10 u 

Page 1 of 1 SUM14GWO.WK4 
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PRrameter 

SITE 69 
QAIQC SAMPLE SUMMARY 

REMEDIAL INVESTIffATION CTO-Ol33 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

* , 

Sample No: 69-EC-TB-01 ’ 69-ECl-ER-13 69-ECl-FB-02 69-ECl-TB-13 69-NR-ER-10 69-NR-TB-11 

Depth: TRIP BLANK RINSE BLANK FIELD BLANK TRIPBLANX RINSE BLANK TRIP BLANK 

Date Sampled: oSt20/92 9/16/92 9/16/92 9/16/92 9/15/92 9/15f92 

Lab Id: 0042447 00517-19 00517-20 00517-23 00513-06 00513-97 

UttitS 

PESTCIDE’PCBS 
ALPHA-BHC 

BETA-BHC 
DELTA-BHC 

GAMMA-BHC(UNDANE) 

HEPTACHLOR 
ALDRIN 
HEPTACHLGR EPOXIDE 
ENDOSULFAN I 

DIELDRIN 
4$-DDE 
ENDRIN 

ENWSULFAN II 
4.4’-DDD 

ENDOSULFAN SULFATE 
4.4’ - DDT 
ME’E-IOXYCHLGR 

ENDRfN KETONE 
ENDRfN ALDE-IYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 

TOXAPHENE 
PCB-1016 
PCB-1221 

PCB-1232 
Pas-1242 

PCB-1248 
PCB - 1254 
PCB - 1260 

VOL4TlLES 

CHLOROMETHANE 

BROMOME’fHANE 
VINYLCHLORIDE 

CHLOROE’fHANE 

METHYLENE CHLORIDE 
ACETONE 

CARBON DISULFIDE 

I.I-DICHLOROElHENE 
l.l-DICHLOROETHANE 
I.t-DICHLOROETHHENE 

CHLOROFORM 
I.2-DICHLOROETHANE 

2-BUTANONE 

UG/L 0.05 UJ 

UG/L 0.05 UJ 

UGiL 0.05 UJ 

UGiL 0.05 UJ 

UG/L 0.05 UJ 

UGR 0.05 UJ 

UGiL 0.05 UJ 

UG/‘L 0.05 UJ 

UG/L 0.1 UJ 

UG/L 0.1 UJ 

UGA. 0.1 UJ 

UGiL 0.1 UJ 
UG/L 0.1 UJ 

UGIL 0.1 UJ 
UG/L 0.1 UJ 

UGK. 0.5 UJ 

UGR. 0.1 UJ 

UG/L 0.1 UJ 

UGfL 0.05 UJ 

UGIL 0.05 UJ 

UG/L 5 UJ 

UG/L 1 UJ 

UG/L 2 UJ 

UGIL 1 UJ 

UGIL 1 UJ 

UG/L 1UJ 

UG/L 1 UJ 

UG/L 1 UJ 

UG/L 
UGR. 
UGR. 
UGR. 
UGR. 
UG/L 
UGR. 
UGh 
UG/L 
LJGh 
uon 
UGR. 
UG/L 

10 u 
10 u 

10 u 
10 u 

6J 

10 u 
10 u 

10 UJ 
IO u 

10 u 
10 u 

IO u 
10 u 

10 u 
10 UJ 

10 u 
10 u 

JJ 
30 

10 u 

10 u 
10 u 
10 LJ 

10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

7J 
10 u 

10 u 

10 LJ 
10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 

10 u 

7J 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

Page 1 of 6 a69qrqcwkl 



SITE 69 

QAIQC SAMPLE SUMMARY 
REMEDIAL INVESTIGATION CT0 -0133 

MCB CAMP LEJEUNE NORTH CAROLINA 

ORGANICS 

Sample No: 

Depth: 

mk sampled: 
Lab Id: 

* I 
69-EC-TB-01 ’ 69-ECl-ER-13 69-ECI-FB-02 69-ECl-‘IB-13 69-NR-ER-10 69-NR-‘IB-II 

TRIP BLANK RINSEBLANK FIELDBLANK TRIP BLANK RINSE BLANK TRIP BLANK 

oSl2ol92 906192 9/16/92 9/16/92 9/15/92 9/15/92 

0042447 00517-19 00517-20 09517-23 w513-06 00513-97 

Parameter UttitS 

VOLATILE.9 conr 
l.I.l-TRICXLOROEl?iANNE 

CARBON TETRAWRIDE 
BROMODIIMROMETHANE 
1,2-DICHLGROPROPANE 
CIS - J.3 -DICHLGROPROPENE 

TRICHLGROETHENE 

DLBROMOCHLGROMETHANE 
1,1.2-TRICHLOROETHANE 

BENZENE 
TRANS-I,3-DICHLGROPROPENE 
BROMOFORM 

4-METHYL-2-PENTANONE 
2-HEKANONE 

TETRACHLOROE’IWENE 
1.1.$2-TETRACHWROETHANE 
TOLUENE 
CHLOROBENZENE 

ETHYLB ENZENE 
STYRENE 
TOTAL XYLENES 

UG/L 

UGR. 
UGIL 
UGh 

Uoh 
UGIL 

UGK. 
UG/L 
UG/L 
UGh 

UG/L 
UGIL 
UG/L 

UG/L 

10 u 

10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 

10 u 10 u 

10 u 10 u 
10 u 10 u 

10 u 10 u 

10 u 10 u 
10 u 10 u 

10 u 10 u 
10 u 10 u 

10 u 10 u 
10 u 10 u 

10 u 10 u 

10 u 10 u 
10 u 10 u 

10 u 10 u 
10 UJ 10 u 

10 u 10 u 

10 u IO u 
10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u 

10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

SEMIVOLATILES 
PHENOL 
BIS(Z-CHLOROETHYL) ETHER 
2 - CI-ILOROPHENOL 

I.3-DICHLOROBENZKNE 
1.4 - DICHUROBENZENE 
1.2-DICHLGROBENZWE 

2-METHYLPHENOL 
2,2’-OKYBIS(I-CHLGROPROPANE) 

(-METHYLPHENOL 
N-NITROSODI-N-PROPYINE 
HEXACHLCROETHANE 

NITROBWENE 
ISOPHORONE 

2-NITROPHENOL 
L4 - DIMETI-IYLPHENOL 

BIS(Z-CHLOROETHOXY) METHANE 
2.4-DICHLOROPHENOL 
1.2.4-TRICHLOROBENZENE 
NAPHlHALENE 
4-CHLOIUNILINE 

HEXACHLOROBU’TADIENE 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

IO u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 

10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

UG/L 
UGR. 

UGI’L 
UG/L 
UGR 
UG/L 

10 u 

10 u 
10 u 
10 u 

10 u 
10 u 

UG/L 

UGIL 
UG/L 

UGR 
UG/L 
UGIL 

UGR. 
UG/l. 

UG/L 
UGiL 
UGA. 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 

10 u 
10 u 

10 u 
10 U 

10 u 
10 u 
10 U 

10 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 LJ 

10 LJ 

10 u 
10 u 

10 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

10 u 

10 u 

10 u 
10 u 

UGiL 
UGR. 

UGh 
UGR. 

UGR. 
UG/L 
uon 
UGA. 
UGiL 
UG/L 

10 u 
IO u 
10 u 

10 u 
10 u 
10 u 

10 u 
10 tJ 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 
10 u 

Page 2 of 6 
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SITE 69 

QAIQC SAMPLE SUMMARY 
REMEDIAL INVESTIGATION Cl’0 -0133 

MCB CAMP LEJEUNE, NORTHCAROLINA 

ORGANICS 

. . ..- 

* 8 
Sam&No: 69-EC--TB-01’ 69-EC;-ER-13 69-ECl-FB-02 69-ECl-TB-53 69-NR-ER-10 69-NR-TB-II 

Depth: TRIP BLANK RINSE BLANK FIELD BLANK TRIP BLANK RINSE BLANK TRIP BIANK 
Date Sampled: 08/20/92 9/16/92 91161’92 9/161’92 9115i92 9/15m 

Lab Id: 00424-07 00517-19 oOJ17-20 00517-U 00513-06 w513-07 

Parameter 

SEMIVOLATILES Coot. 

4-CHLORO-3-METHYLPHENOL 

2-ME’IHYIliAPH’IHALENE 
HEXXHLOROCYCIGPENTADIENE 

2,4.6-TRICHLOROPHENOL 
2,4.5-TRKHLOROPHENOL 

2-CHLGRONAPHTHALENE 

2-NITROANILINE 
DIMETHYL PHTHAIATE 
ACENAPHTHYLENE 
2.6-DINITROTOLUENE 

3 -NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 

4-NITROPHENOL 
DIBENZOFURAN 
2.4-DINITROTOLUENE 

DIEIHYL PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 

FLUORENE 
4 -NITROANILINE 
4,6-DINITRO-t-METHYLPHENOL 
N-NITRISODIPHENYIAMINE 

4-BROMOPHENYLPHENYL ETHER 
HEXACHLOROBENZENE 

PENTACHLOROPHENOL 
PHENANTHRENE 

AN-IHRACENE 
DI-N-BUIYLPHWTE 

FLUORANTHENE 
CARBAZOLE 

PYRENE 
BUI-YL BENZYL PHTHALATE 
3.3-DICHLOROBENZIDlNE 

BENZO(A)ANTHHRACENE 

CHRYSENE 

BIS(2-ETHWHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 

BENZO(B)FLUOR4N’lHENE 
BENZO(K)FLUORANTHENE 

BWZO(A)PYRENE 
INDENO(L2,3-CD) PYRENE 

DIBENZ(AH)ANTHRACENE 
BENZO(G.H.I)PERYLENE 

Utlitr 

UG/L 

UGIL 
UGR. 
UG/L 

UG/L 

UGK. 
UGIL 

UGIL 
UG/L 
UG/L 

UG/L. 
UG/L 
UGiL 
UG/L 

UGA. 
UG/L 
UG/L 

UG/L 
UGK. 

UGR 
UG/L 

UG/L 
UG/L 
UGiL 

UG/L 
UGIL 

UGR. 
UGIL 

UGR. 
UG/L 
UG/L 

UGR. 
UGiL 

UGiL 
uon 

UGlL 

UG/L 
UGfL 

UGiL. 
UG/L 

UGiL 
UG/L 

UG/L 

10 u 

10 u 

10 u 

10 u 
25U 

10 u 
25U 

10 u 
10 u 

10 u 
2SU 
10 u 
23U 

23U 
IO u 
10 U 

10 u 
10 u 

10 UJ 
2s u 

23 u 

10 u 
10 u 

IO u 
25 u 
10 u 

10 u 
10 u 

IO u 
10 u 

10 u 
10 u 

10 u 
10 u 

10 u 

10 u 
10 UJ 

10 u 
10 u 
10 u 

10 u 
10 u 

10 u 

10 u 

10 u 
10 u 

10 u 
25 u 

10 u 

25U 
10 u 

10 u 
10 u 

25U 
1ou . 

25 U 
25U 
10 u 

10 u 
10 u 
10 u 

10 us 
25 u 

25U 
10 u 
10 u 

10 u 
25 U 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
IO u 

10 u 
10 u 

10 u 
10 UJ 

10 u 

10 u 
10 u 
10 u 
10 u 

10 u 

10 u 

10 u 
10 u 

10 u 
25U 

10 u 
25U 

10 u 
10 u 

10 u 
25U 
10 u 
25 U 

25 U 
10 u 
10 u 

10 u 
10 u 

10 UJ 
25U 

25U 
10 u 
IO u 

10 u 
25U 

10 u 
10 u 

10 UJ 

10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

10 u 

10 u 
10 u 

10 u 
10 u 
10 u 
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Sample No: 

DcpQ: 
Date Sampled: 

Lab Id: 66425-09 00125-03 

Units 

SITE 69 

QAIQCSAMPLESUMMARY 
REMBDLAL lNVB.SllGATlON CTO-Ol33 

MCB CAMP LEJEUNE NORTH CAROLINA 
ORGANICS 

* I 
69-UT-TB-02 ’ 69-UT2-SW-ER 
TRIP BLANK RINSE BLANK 

8mJi92 B/20/92 

Parameter 

PESTCIDEIF’CBS 

ALPHA-BHC 

BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 

ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4.4’ -DDE 
ENDRltJ 

ENWSULFAN II 
4,4’-DDD 

ENDOSULFAN SULFATE 
4.4’-DDT 
ME’H-IOXYCHLGR 
ENDRIN KETONE 

ENDRIN Al&HYDE 
ALPHACHLORDANE 
GAMMACHLQRDANE 

TOXAP’HENE 
PCB-1016 
PCB-1221 
PCB-1232 

Pas-1242 
PCB-1248 
PCB-1234 

PCB - 1266 

VOLATILES 

CHLOROME’IHANE 

BROMOMETHANE 
VINYLCHLORIDE 

CHLOROETHANE 
METHYLENE CHLORIDE 

ACETONE 
CARBON DISULFIDE 

l.l-DICHLOROETHENE 
I.l-DICHLOROETHANE 
1.2-DICHLOROETHENE 

CHLOROFORM 
1,2-DICHLCROETHANE 

2-BUTANONE 

UG/L 

UGh 
UG/L 
UGA. 
UGiL 

UGIL 
UG/L. 
UG/L 
UGiL 

UGiL 
UG/L 

UGIL 
UGR. 
UG/L 

UGK. 
UG/L 
UG/L 

UGIL 
UGIL 
UG/L 

UG/‘L 
UGR. 
UG/L 
UGA. 

UGIL 
UGIL 

UGIL 
UGIL 

UGR. 

UGK. 
UGiL 

UG/L 
UGh 

UGK. 
UGiL 

UGtL 
UGK. 
UGR. 

UG/L 
UGR 
UG/L 

10 u 
10 u 
10 u 

10 u 
6 

10 u 
10 u 

10 UJ 
10 u 

10 u 
10 u 
10 u 

10 u 

0.084 u 
0.084 u 
0.084 u 
0.084 u 
0.064 u 
0.084 u 
o.os4 u 
0.084 u 

0.17 u 
0.17 u 
0.17 u 
0.17 u 
0.17 u 
0.17 u 

0.17 u 
0.84 u 

0.17 u 
0.17 u 

0.084 u 
0.084 u 

8.4 u 
1.7 u 
3.3 u 

1.7 u 
1.7 u 
1.7 u 

1.7 u 
1.7 u 

10 u 

10 u 
10 u 

10 u 
6J 

48 
10 u 

10 UJ 
10 u 
10 u 

10 u 
10 u 

10 u 

Page 4 of 6 a69qnqewkl 



SITE 69 
GA/QCSAMPLESUMMARY 

REMEDIAL INVESTIGATION 470-0133 
MCB CAMP LEJEUNE, NORTH CAROLlNA 

ORGANIC-S 

Sample No: 

* I  

69-UT-TB-02 ’ 69-UK?-SW-ER 

Parameter 

Depth: TRIP BLANK RINSE BLANK 

Date Sampled: S/20/92 S/20/92 

Lab Id: 00425-09 09425-03 

U&S 

VOLATILES Cont. 

l.l.l-TRICHLOROE’IHANE 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
l.Z-DICHLOROPROPANE 

CIS-L3-DICHLOROPROPENE 
TRIMLOROElHENE 

DIBROMOCHLOROMETHANE 
1,1.2-TRIMLOROEH-IANE 
BENZENE 

TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 

2-HEXANONE 
TETRACHLGROETHENE 

1,1,2.2-TETRACXLOROETHANE 
TOLUENE 

CHLGROBENZENE 
EDiYLBENZENE 

STYRENE 
TOTAL XYLENES 

SEMIVOLATILES 

PHENOL 

BIS(Z-CHUJROETHYL) ETHER 
2 - CHLOROPHENOL 
I,3-DICHLGROBENZENE 

l.J-DICHLGROBENZENE 
I.2-DICHLOROBENZENE 

2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 

4 - METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHLOROETHANE 

NITROBENZENE 

ISOPHORONE 

i 

i 2-NITROPHENOL 
2.4 - DIME’IHYLPHENOL 

!  BIS(t-CXLGROETHOXY) METHANE 
2.4 -DICHLOROPHENOL 

1 

j 
1.2.4-TRICHLOROBENZENE 

; 

NAPHTHALENE 
4-CHLGRANIL.INE 

; 

I 
HEXACHLOROBUTADIENE 

$ 
4 

UGiL 
UGiL 

UG/L 
UGK. 

UGiL 
UG/L 

UGiL 
UGlL 
UGiL 
UG/L 

UG/L 
UGiL 

UG/L 
UG/L 
UGR. 

UG/L 
UGR 

UG/L 
UGlL 

UGfL 

UGR. 

UGR. 
UGR. 

UGtL 
LJG/L 

UGR. 

UG/L 
LJG/L 

UGR. 
UGR 

UG5 

UGr7. 
UGK. 

UG5. 

UG/L 
UGlL 

UGR. 

UG/L 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 

10 u 
IO u 

10 U 
10 u 
10 u 
10 u 

10 u 

10 u 

2J 

10 u 

10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
1ou 

10 u 

10 u 

10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 

10 JJ 
10 u 

IO u 

IO u 
IO u 

10 u 
10 u 

10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
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w-l-z 69 
QtVQC SAMPLE SUMMARY 

REMEDIAL INWSTIQATION CT04133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 
’ I 

Sample No: 69-UT-TB-02 ’ 69-UT2-SW-ER 
Depth: TRIP BLANK RINSE BLANK 

Date Sampled: 8i20/92 S/20/92 
Lab Id: 0042S-09 00475-03 

UllitS Paramcte1 

SEMlVOLATILES Conr 
4-CHIGRO-3-METHYLPHENOL 

Z-ME+IHYLNAPHTHALENE 
HEXACHK)ROCYCLOPENTADIENE 
2.4,6-TRICHLOROPHENOL 
ZCS-TRICHLOROPHENOL 
2-CHLORONVE 

2-NITROANILINE 
DIMETHYL PHTFL4L4TE 

ACENAPHTHYLENE 
X6-DINITROTOLUENE 
3-NITROANILIhE 
ACENAPHTHENE 

24-DINITROPHENOL 
4 -NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 

DIETHYL PHTHAL4TE 
4 - CHLGROPHENYL PHENYL ETHER 

FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 

N-NITRISODIPHENYLAMINE 
4-BROMOPHENYLPHENYLETHER 
HEXACHLGROBENZENE 

PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 

FLUORANTHENE 
CARBAZOLE 

PYRWE 
BUTYLBENZYLPHTHALATE 
3.3-DICHLOROBENZIDJNE 

BENZO(A)ANlHRACENE 
CHRYS?SNE 
BIS(I-ETHYLHEXYL)PHTHALATE 

DI-N-CClYL PHTHALATE 
BENZO(B)FLUORANlHENE 

BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
WDENO(l.%3-CD) PYRENE 

DIBENZ(AH)ANTHRACENE 
BENZO(G.H.I)PERYLENE 

UG/L 
UGIL 
UGIL 
UC/L 
UGiL 
UGiL 
UGIL 
UG/L 
UG/L 
UGiL 
UGIL 
UG/L 
UGIL 
UG/L 
UGIL 
UGiL 
UGR. 
UG/‘L 
UC/L 
UG/L 
UG/L 
UG/L 
LJGR. 

LJG/L 
kJG/L 
UG/L 

LJG/L 
UG/L 

UG/L 
UGIL 
UGiL 
UG/L 
UG/L 
UG/L 
UG/L 
UGtL 
UG/L 
LJG/L 
UGR. 
UC/L 
UGL 
tJG/L 

LJG/L 

10 u 

10 u 

10 u 
10 u 
2SU 
10 u 

2SU 
10 u 
10 u 
10 u 
23U 

10 u 
25 U 

23U 
10 u 
10 u 

10 u 
10 u 
10 u 

25 u 
UU 
10 u 
10 u 

10 u 
2S UJ 
10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 

10 IJ 
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Sample No: 

Depth: 

Date Sampled: 

SITE 69 

QAIQC SAMPLE SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LBJEUNE. NORTH CAROLINA 
TOTAL METALS 

* I 

69-ECl-ER-li 69-ECl-FB-02 69-NR-ER-10 69-UT2-SW-ER 
RINSE BLANK FIELD BLANK RINSE BLANK RINSE BLANK 

91161’92 9/16192 9/15/92 8/2l/92 
LabId:. 00517-19 00517-20 00513-06 0042%03 

Parameter Units 

ALUMINUM UGIL 25.9 B IS.7 B 62 B 14 u 
ANTIMONY UG/‘L 14 u 14 u 14 u 14 UJ 

ARSENIC UG/L 3u 3u 3u 3U 
BARIUM UG/L 0.42 JB 0.59 JB 1.1 B 1u 
BERYLLIUM UGK. 0.3 UJ 0.3 Ul 0.3 u 1u 
CADMIUM UG/L 1.9 u 1.9 u 1.9 u zu 
CAUXJM UG/L 93.6 B 113 B 110 B 80.1 B 
CHROMIUM UGiL 3.6 U 3.6 U 3.6 U 4.9 B 
COBALT UGIL zu 4.4 JB zu 2u 

COPPER 
CYANIDE 
IRON 

LEAD 
MAGNESIUM 

MANGANESE 
MERCURY 
NICKEL 

POTASSIUM 
SELENIUM 

SILVER 
SODIUM 
lHWIUM 

VANADIUM 
ZINC 

UGIL 

UGIL 

UG/L 

UG/L 

UGR 

UGR. 
UG/L 

UGR. 
UG/L 

1.9 u 1.9 u 

10 u 10 u 

34B 23.1 B 
1.4 B 1u 

12.2 u 20 B 
0.96 B 1.4 B 
0.06 B 0.07 B 

7.9 UJ 7.9 UJ 
64U 64U 

SU SU 
5.2 lB 4.2 JB 

268 JB 154 JB 
2u zu 

1.8 U 1.8 U 

2B 3.4 B 

3.6 B 

10 u 
31 B 
2.6 B 

18 B 
0.6 U 

0.04 u 

7.9 u 
64U 

5U 
3.9 B 

350 B 
zu 

1.8 U 

16.5 B 

2u 
10 u 

84.1 B 

2.1 B 
23.6 B 

1.3 JB 
0.2 u 

8U 
6ooJB 

SU 

3.1 B 
199 JB 

2 UJ 
2u 

12.7 B 
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1.0 INTRODUCTION 

Numerous groundwater investigations have been conducted at Marine Corps Base (MCB), 

Camp Lejeune under the Department of the Navy (DON) Installation Restoration Program 

(IRP). These studies have identified elevated levels of total metals in shallow groundwater at 

almost every site. The degree of contamination, based on dissolved metals analysis of 

groundwater samples, is limited. It is believed that the presence of elevated metals are not 

always related to past disposal activities for several reasons, which is the basis of this study. 

Currently, Records of Decision (ROD) are being prepared for Operable Units No. 1 (Sites 21, 

24, and 78) and No. 5 (Site 2). Both RODS are proposing to not remediate shallow groundwater 

which contains elevated levels of total metals above State groundwater standards (i.e., North 

Carolina Water Quality Standards) and/or Federal drinking water standards (i.e., Maximum 

Contaminant Levels). Specifically, remediation of shallow groundwater due to elevated total 

metals is not cost effective, or practical, due to the following: (1) the shallow aquifer is not 

used for potable supply; (2) the source of metals in groundwater cannot be correlated with soil 

data or previous disposal practices; (3) the extent of shallow groundwater contamination 

(based on total metals analysis) is widespread and in many cases undefinable, since there are 

no apparent contaminant plumes or patterns associated with the metals; and (4) deep 

groundwater, which is the source of potable water, is not significantly contaminated with 

metals above the standards. 

2.0 STUDY OBJECTIVES 

The DON/Marine Corps initiated a study on inorganics in groundwater throughout MCB 

Camp Lejeune to assess whether total metals in groundwater are related to disposal practices 

or to other factors. The overall goal of this study is to provide information that would be used 

in consideration of not remediating shallow groundwater at Operable Units No. 1 and No. 5, 

and possibly other operable units where total metals are elevated without cause. The 

following study objectives were identified: 

(1) Determine whether the elevated total metals detected in the shallow aquifer are 
related to past disposal practices, well construction factors, sampling techniques, or 
suspended particulates in the samples; 

(2) Determine whether total metals in shallow groundwater are elevated throughout the 
region or MCB Camp Lejeune; 

(3) Determine whether there is a correlation between elevated total metals in 
groundwater and metals in soil; and 
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(41 Determine whether the concentrations of total metals (i.e., low versus high) is related 
to shallow and deep aquifer characteristics. 

3.0 SCOPE OF WORK 

Groundwater and soil data from a total of 21 sites were compiled as part of the overall study. 

Three of the 21 sites are located outside the boundary of the base. These sites include the ABC 
- 

Cleaners Superfund Site, locatedalong Route 24 in Jacksonville, and two sites located along 

Highway 17 (Off-site Properties No. 1 and No. 2). The two sites along Route 17 were 

investigated by the DON/Marine Corps as part of a real estate survey. The other 18 sites are 

located throughout various portions of MCB Camp Lejeune (see Figure 1). 

Information from studies conducted by Baker and other consultants were obtained to evaluate 

metal concentrations in groundwater. The study focused on 14 metals of potential concern to 

human health and the environment. Some of the information was collected under the IR 

Program whereas other information was obtained during other investigations (e.g., ABC 

Cleaners RI/F% The following data tables were then prepared to determine why total metals 

are generally elevated in shallow groundwater. 

Table l- 

Table 2 - 

Table 3 - 

_ Table 4- 
. 

Table 5 - _ 

Table 6 - 

Table 7 - 

Total Metal Concentrations in Shallow Groundwater by Site 

Summary of Repeat Sampling of Shallow Wells (Sites 2 and 78) 

Dissolved Metal Concentrations in Shallow Groundwater by Site 

Summary of Total Metal Concentrations in Upgradient Wells 

Comparison of Subsurface Metal Concentrations in Uncontaminated and 
Contaminated Wells 

Total Metal Concentrations in Deep Groundwater by Site 

Summary of Field Parameters in Shallow Monitoring Wells, Deep Monitoring 
Wells, and Supply Wells 

The tables are presented at the end of this report. 
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4.0 DATA ANALYSIS 

The following discussion represents an analysis of the information contained in each of the 

previously mentioned tables. 

Table 1 (Total Metal Concentrations in Shallow Groundwater) 

All of the sites had at least one (and in most cases several) metal which exceeded either State 

water quality standards or Federal driiking water standards. The most frequently detected 

metals included chromium, lead, and manganese, which were detected at almost every site 

above drinking water standards. Other frequently detected metals which exceeded drinking 

water standards included arsenic, beryllium, cadmium, and nickel. 

An analysis of the data from Table 1 indicates that elevated total metals are present in 

shallow groundwater at every site, including the three sites which are located off base. The 

two sites which did not exhibit significant contamination include the ABC Cleaners site (only 

chromium exceeded the standards) and Site 48 (only manganese exceeded the standards). 

Total metals detected in shallow groundwater at Site 2 exceeded State and/or Federal 

standards in seven of the 11 shallow monitoring wells. Manganese was the most frequently 

detected metal U/11). Lead (3/11), chromium (2/11), and cadmium (l/11) were also detected 

above the standards,, but less frequently (see Figure 2). 

With the exception of Wells 78GWO3 and 78GW19, total metals were detected at Site 78 

(Hadnot Point Industrial Area) above Federal MCLs or NCWQS in every shallow well (see 

Figure 3). The extent of elevated total metals in groundwater is widespread, encompassing 

approximately one square mile (or approximately 660 acres) in total area. The distribution 

and concentration of total metals in shallow groundwater makes it virtually impossible to 

identify or illustrate contaminant plumes (see Figure 3). 

An analysis of the total metals results indicates the following pattern. Samples exhibiting 

elevated levels of lead, chromium, or other contaminants of concern, also exhibited elevated 

levels of other metals such as aluminum, antimony, iron, and zinc. Samples which did not 

exhibit elevated levels of lead, chromium, or manganese also did not exhibit elevated levels of 

other metals. This pattern indicates that the elevated total metals are not limited to one or 
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two contaminants, which would be the case ifa lead or chromium plume in the groundwater 

truly existed. In other words, if a site is impacted by a particular metal due to disposal 

activities (say chromium for example), then other metals such as aluminum, lead, or zinc 

should not be consistently elevated as in the case of samples collected from the shallow aquifer 

at MCB Camp Lejeune. This point is depicted in the data summary tables provided in 

Appendix A for Sites 2 and 78. These tables were taken from the Remedial Investigation 

Reports for Operable Units No. 1 and No. 6. As an example, note that sample numbers 

78-MW08,78-MWlO, 78-MWll, and 78-MW12 all had elevated levels of total metals when 

compared to samples 78-MW09-2 and 78-MW99-3. It is clear that most of the metal 

concentrations in a particular sample follow a consistent pattern throughout. 

Table 2 (Comparison of Repeat Sampling of Shallow Wells 

Five wells from Sites 2 and 78 were randomly chosen to evaluate total metals concentrations 

between sampling rounds. The comparison was limited to only chromium, lead, and 

manganese since these contaminants were frequently detected throughout MCB Camp 

Lejeune. In several cases, metal concentrations were significantly different between the 

sampling rounds. If the shallow aquifer was impacted due to former disposal activities, a 

contaminant plume would be present and concentrations would not significantly deviate. The 

deviation in metal concentrations may indicate that sampling results are biased due to 

suspended particulates in the samples. 

- Table 3 (Dissolved Metal Concentration in Shallow Groundwater by Site) 

The data base for Table 3 was limited to 12 sites since many of the previous investigations (i.e., 

prior to Navy CLEAN) did not analyze for dissolved metals. Nevertheless, an analysis of the 

12 sites revealed that elevated levels of dissolved metals in groundwater is limited. 

Manganese was the most frequently detected metal above drinking water standards (10 of 12 

sites exhibited elevated levels). Lead was detected at only one site (Site 21) above drinking 

water standards. Chromium was also detected at only one site (Site 78) above drinking water 

standards. No other metal was detected above the standards. 

Literature searches have indicated that manganese is a naturally occurring metal in North 

Carolina. Therefore, the presence of manganese may not be attributable to site-related 

activities (Greenhorne & O’Mara, 1992). - -~ 

-e 
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An analysis of the data from Table 3 clearly shows a significant reduction in metal 

concentrations when compared to Table 1 (total metals in shallow groundwater). One possible 

reason for this reduction is that suspended solids or particles are not being introduced into the 

analysis of the sample due to filtering. A second possibility is that the metals are not 

significantly present in a dissolved state in shallow groundwater due to the species of metals 

under site conditions. It should be noted that calcium and sodium did not exhibit such a 

pattern since the salts of these metals are more soluble in water. For example, the 

concentrations of total calcium and total sodium versus dissolved calcium and dissolved 

sodium are similar and are not affected by the removal of the particulates during filtering. 

The fact that these salts do not exhibit the pattern that the other metals show supports the 

possibility that total metal concentrations are influenced by particulates in the sample. 

Table 4 (Total Metals in Upgradient Shallow Wells) 

The data base for Table 4 consists of groundwater results from 14 upgradient shallow 

monitoring wells (i.e., one well per site). These wells were installed to determine baseline 

groundwater quality to which on-site groundwater conditions could be compared. In some 

cases, the upgradient wells were located in areas where other base activities may have 

influenced groundwater quality. 

The analysis of this data shows that manganese was the most frequently detected metal above 

Federal or State standards in upgradient shallow wells. Manganese was detected in 7 of the 14 

_ upgradient wells above drinking water standards. Chromium and lead were also frequently 
e 

detected above drinking water standards in upgradient (background) wells. These 

contaminants were detected in 6 of the 14 upgradient wells. At Site 2, samples collected from 

an upgradient well (2GW9) exhibited elevated levels of chromium (8311/1), lead (27.2@l) and 

manganese (74711/l). At Site 78, samples collected from upgradient wells 96W4 and 78GW26 

did not exhibit elevated levels of total metals. The concentration range for metals detected 

above NC WQS and/of Federal MCLs in upgradient wells is provided below: 

l beryllium (ND-465 p/l) 

l cadmium (ND-10 p/l) 

l chromium (ND-198 p/l) 

l lead (ND-78.8 fl) 

l manganese (ND-747 p/l) 

l mercury (ND-1.6J p/l) 
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Based on the above range representing upgradient wells, none of the on-site wells at Site 2 

exhibited total metals above the maximum background concentrations. However, at Site 78, 

lead and chromium were detected above the maximum background in several on-site wells. 

An analysis of the data from Table 4 indicates that shallow groundwater upgradient of some 

sites contains total metals above drinking water standards. A comparison of Table 4 data 

against Table 1 data indicates that shallow groundwater samples from upgradient wells are 

less contaminated than samples collected from on-site monitoring wells. However, it should be 

noted that the data base for Table 4 consists of only 14 wells whereas the data base for Table 1 

consists of over 130 wells. Therefore, to assume that upgradient groundwater quality is better 

than on-site groundwater quality may not be justified due to the different data bases. 

Table 5 (Comparison of Subsurface Metal Concentrations in Uncontaminated and 

Contaminated Wells) 

The purpose of this table is to determine whether metal concentrations in soils correlate with 

the elevated levels of metals in shallow groundwater. 

To evaluate this, metals in subsurface soils, representing an area of groundwater 

contamination, were compared to metals in subsurface soil in areas which did not exhibit 

groundwater contamination. If the elevated total metals in shallow groundwater are present 

- due to former disposal activities, subsurface metals in soil representing an area of 

groundwater contamination would be expected to be elevated or higher than metals in 

subsurface soil representing a non-contaminated area. This evaluation assumes that the well 

exhibiting elevated total metals is within a source area and that the soil sample is 

representative of soil impacted by metal contamination. 

As shown on Table 5, there is no clear pattern or correlation which indicates that elevated 

total metals are due to soil contamination. Note that in many cases, the concentration of 

metals which represent “non-contaminated” areas are greater than the metals which 

represent “contaminated” areas. Also note that the metals in subsurface soil are within or 

close to background subsurface metal concentrations. Therefore, this supports the possibility 

that in many cases at MCB Camp Lejeune, the elevated total metals in shallow groundwater 

cannot be attributable to a source or to past disposal practices. 



! 

- 
r 

Table 6 (Total Metals in Deep MonitorinP Wells) 

( 

- / 

Table 6 presents total metal concentrations in deep groundwater for each site. The data base 

is limited to only 8 sites. Metal concentrations in supply wells were also included for 

comparison purposes. 

As shown on Table 6, total metals in deep groundwater are below drinking water standards 

with a few exceptions. Arsenic and cadmium were detected above the standards in one deep 

monitoring well at Site ‘78 (see Figure 4). Manganese was detected in deep groundwater at 

three sites and a few of the supply wells. Lead was detected in one supply well at 16 p/l, which 

is slightly above the drinking water standard of 16 p/l. 

Elevated total metals are not widespread in deep groundwater for two possible reasons. First, 

most metals are not very mobile in the environment. Second, deep groundwater samples may 

not have significant amounts of suspended particulates due to different geologic conditions. 

Soils in the deeper aquifer are more compacted and consist primarily of calcareous sands, 

clays, and limestone fragments. Soils in the shallow aquifer are loosely compacted and consist 

primarily of fine-grained sands, silts, and clays. This classification may support the possibility 

that suspended solids are collected during sampling, thereby influencing the analysis for total 

metals. 

Table ‘7 (Summary of Field Parameters in Shallow, Deep, andSupply Wells) 

Table 7 provides a range of pH and specific conductivity values representative of shallow and 

deep groundwater. In general, lower pH values were noted more often in shallow wells than in 

deep wells (including the supply wells). This condition may influence the leachability and 

speciation of metals in groundwater. 

Deep groundwater usually exhibited higher specific conductivity values. High specific 

conductivity values are representative of high dissolved conditions. The fact that deep 

groundwater generally exhibited higher specific conductivity values indicates that most of the 

metals, if present, are in a dissolved state. The high specific conductivity values could also 

indicate less suspended particulates due to the geologic conditions of the deep aquifer. The 

lower specific conductivity values observed in shallow wells indicates that the metals in the 

shallow aquifer are not in a dissolved state. This also supports the possibility that suspended 

particulates in the shallow aquifer are influencing the analysis of total metals. 

7 
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5.0 ANALYSIS OF THE STUDY OBJECTIYES 

Each of the objectives identified for this study are analyzed below based on the information 

collected. 

Obiective No. 1 (Determine whether the elevated total metals in the shallow aquifer are 

related to past disposal practices, well construction factors, sampling techniques, or suspended 

particulates in the samples) 

( 
. . 

Based on the analysis of information provided in Tables 1 through 7 and Appendix A, it 

appears that suspended particulates in groundwater samples could influence the 

concentration of total metals in groundwater. Well construction factors and sampling 

techniques are probably not a significant factor since the data base is representative of data 

obtained by Baker, ESE (Site 28 and 30), Roy F. Weston (ABC Cleaners), and Halliburton 

NUS (Site 7). No particular pattern was noted between sites which Baker obtained the 

samples versus sites in which other consultants obtained the data. Sampling methods were 

also considered. For Sites 63 and 65 for example, samples were collected with a bailer. At 
. -4 Sites 2 and 78, samples were collected with a low flow pump. All four sites exhibited elevated 

levels of total metals in groundwater samples. In addition, due to the fact that deep 

groundwater quality is not significantly impacted with metals indicates that well construction 

or sampling techniques are probably not factors related to elevated total metals in 

- groundwater. 

With respect to past disposal practices, Table 5 clearly shows that soil concentrations do not 

correlate with elevated total metals in groundwater. Based on this analysis, and on many of 

the sites previously investigated, the source of total metals in groundwater cannot be 

attributable to soil contamination or disposal practices in many cases. This is based on both 

the history of the site as well as the analytical soil results. In some cases, total metals were 

detected at elevated levels even when the site history did not correlate with the contaminants 

found. For example, Sites 2 and 21 have a history ofpesticide storage and handling, and there 

are no known disposal areas (i.e., buried debris) within the site boundary. Nevertheless, both 

of these sites exhibited several metals above drinking water standards that would not be 

expected to be present at high concentrations based on the historical use of the site. These 

metals included lead, chromium, beryllium, cadmium, and manganese. 
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Objective No. 2 (Determine whether total metals in shallow proundwater are elevated 

throughout the region or MCB Camp Lejeune) 

Based on groundwater data obtained from both upgradient wells and off base wells, total 

metals were detected above drinking water standards in shallow groundwater in areas that 

would not be influenced by former disposal activities at the sites. Given that some of the 

upgradient wells are contaminated, it is apparent that total metals in shallow groundwater 

are elevated in certain areas of the base outside of the influence of site-related disposal 

activities. However, it is unknown whether the shallow aquifer upgradient of the sites is 

contaminated due to other base-related activities or whether the levels in groundwater 

samples are also elevated due to the influence of suspended fmes in the samples. 

Objective No. 3 (Determine whether there is a correlation between elevated total metals in 

groundwater and metals in soil) 

An evaluation of the data presented in Table 5 shows that metals in soil samples collected in 

areas of groundwater contamination are not elevated when compared to metals in soil samples 

collected in areas that did not exhibit groundwater contamination. This supports the 

possibility that in many cases, elevated levels of total metals in shallow groundwater are not 

related to the disposal history at the site. As previously mentioned, sites which did not exhibit 

soil contamination (when compared to background soil levels) or did not have a history of 

disposal indicative of metals contamination still exhibited elevated levels of total metals in 

.- groundwater. Since there is no apparent correlation between metals in soil and total metals in 

groundwater, then the possibility exists that the elevated total metals in groundwater are 

biased high due to suspended particulates. 

Objective No. 4 (Determine whether the concentrations of total metals in groundwater is 

related to shallow and deep aquifer characteristics) 

There is some evidence that the geologic conditions of the shallow and deep aquifers influence 

the amount of total metals detected in groundwater samples. The fact that the deep aquifer 

generally exhibited higher specific conductivity values indicates that there is more dissolved 

constituents in the deep aquifer when compared to the shallow aquifer. This was etident when 

comparing Table 1 (total metals in shallow groundwater) to Table 6 (total metals in deep 

groundwater). Table 6 did not indicate significant levels of total metals in deep groundwater 

throughout MCB Camp Lejeune. 

9 



The geologic conditions of the shallow aquifer would tend to result in samples that may 

contain suspended particulates. The suspended particulates could influence the total metals 

concentrations in the samples. 

6.0 CONCLUSIONS 

1. 

2. 

3. 

4. 

5. 

-6. 

Elevated levels of total metals in the shallow aquifer are probably influenced to some 

degree by the geologic conditions of the site. 

There is no correlation between metal levels in soil and total metals in groundwater. 

Therefore, elevated total metals in groundwater cannot be attributable to soil 

contamination of past disposal practices. 

Elevated levels of total metals in the shallow aquifer may be biased high due to suspended 

particulate9 in the samples. 

Dissolved metals in groundwater were generally below Federal MCLs and NC WQS and 

therefore, do not present a sign&ant problem at MCB Camp Lejeune. 

Total and dissolved metal concentrations in the Castle Hayne aquifer were generally 

below drinking water standards and therefore, do not present a significant problem at 

MCB Camp Lejeune. 

The presence of manganese in shallow and deep groundwater may be due to naturally 

occurring geologic conditions. 

10 



7.0 RECOMMENDATIONS 

1. Remediation of total metals in the shallow aquifer at Operable Units 1 and 5 is not 

recommended based on the following: 

Elevated metals in groundwater at both operable units does not appear to be related to 
soil contamination or past disposal practices; 

The distribution of total metals in groundwater is not characteristic of a plume that 
would be present due to a source of contamination; 

Remediation of total metals would not be practical from an engineering or cost 
standpoint; and 

Currently, there is no human or environmental exposure to shallow groundwater. 

2. Additional background wells should be installed at all sites in order to proiide a baseline 
for comparing on-site groundwater quality. 

11 
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TABLE 1 

TOTAL METALS BY SITE 

SHALLOW MONITORING WELLS 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

FEDEUL 

Sltr Yumber NCWQS LlCL we 1 Sk 1 site 6 Sk I Skc 9 Sk 21 she 24 me 2s sne 30 smc 41 site 43 She 44 

unh urn m- uen w 4 UC5 M- uln urn urn UC& UC5 UC& UC& 

.AJlcnic 50 50 7.1- 57.4 2.2 - 23.6 ND. 23.3 ND. 43.43 ND ND- 101 ND. 1161 5.4 - 131 6.4. 121 2.4 * 36.3 ND. 23.4 ND. 570 

Barium 2000 1000 335.833 46 - 1420 ND - 1020 427.641 F 

FknSum NE 4 1.11.43.4 1.3 ND - 1.1) ND. 10.31 

Cadmium 5 5 ND. 12.9 7 ND ND ND I ND 

Cdcium NA NA 8850 - 726000 5710.450000 543 

Chromium 50 100 172.627 11.117 ND-201 ( 4; 

CQPpcr IO00 1300 44.6. I I7 3 - 23 ND-171 1 I7 

I.1 , . ..-. . .I , .- . - - .- ..- . ._ -.- 

Nickel 100 100 18.5 - 426 ND ND-41.9 ND ND ND-123 ND-140 ND - 59.1 17,lJ - 32.61 28.8 - 137 20.5. 143 21.9-486 

Sodium NA NA 9090 - 19000 ND - 103000 I 110.68700 7040 - 136000 1390-4170 7950 - 15700 5230 - 19200 9480 - 14700 5320 - 8100 2080.40200 9160-22100 4060 I2600 - 

Vanadium NE NE 214-640 9- 184 ND-330 37.8 - 423 ND- 173 ND-419 ND. 408 6.1 - 164 57.101 20.4 - 244 122.233 184-739 

zii 2100 5ooo(l) ND-1110 6- 146 ND. 1620 83.6 - 133 ND-118 27J- 4871 20 - 650 ND 79.2 - 104 25.7.5180 191-6611 87.3 - 2tWJ 

Sits Nunbe! 

NOTES: 

J - Value i: estimated. 
18 a Value is rrtimalcd below the CRDL but grcatcr Ban the IDL 
NE-Not established. 
Nh . Not uulyed. 

ND - Not ckxkd. 
NCWQS . Ncnh Chdii Waler Quality .%-dad 
h4CL. Akximum con(unbum Level 

(I)-ScmnduyhlCL 



TABLE2 
COMPARISONOFREPEATSAMPLlNGOFSHALLOWWELLS 

M~?,CAM-PLEJEUNE,.NORTHCAROL~A 

NOTES: 

J - Value is estimated.. 

ND-Notdetcctd 
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TABLE 3 TABLE 3 
DISSOLVED METALS BY SITE DISSOLVED METALS BY SITE 

SHALLOW MONlTORING WELLS SHALLOW MONlTORING WELLS 
MCB, CAhP LEI-JZUNE, NORTH CAROLMA MCB, CAhP LEI-JZUNE, NORTH CAROLMA 

Mccl 6ke24 6lte26 6lta26 6k41 sneu sHs44 

NOTES: 
J.V&ebutimded 
JB-V&l#t-tdOWfbOCRD~tiF=tU~tbC 
NE-Nd+?hblbM 
NA-NdatulM 
ND-Ndddcdd 
NCWQ6.NmhCuoliiWhrC@itystlndud 

IDL 



-. 

TABLE 4 

SUMMARY OF TOTAL METALS IN UPGRADIENT WELLS 

SHALLOW MONITORING WELLS 

MCB, CAMP LEJJ5UNE, NORTH CAROLINA 

UPFad UPCdd up~ndknt UP@& upgrdlent Upgndht up;radknt upgrdknt up;ndht 
OfsIte ofstte 0fslt.e ofsite ofstte OfSIte OlABc of om(e ofomtm 
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TABLES 
COMPARlSONOFINORGlWICSUBSURFACESOILCONCENTRAnONSIN"CLEAN"AND"CONTAMINATEI)"WELLS 

MCB,CAMl'LEJEUNE,NORTElCAROLl.NA 

Mav.uy 0.01-0.11 NA NA 0.3 J ND ND ND 10.13 0.46 ND ND ND ND 

Nickel 0.70 - 3.0 NA NA ND ND ND ND 3.4 11.8 ND ND ND ND 

Vanadium 0.73 - 13 NA NA 13.8 J ND ND 1.9 B 3.3 4.3 ND ND 13.3 4.4 J 

inc 0.40 - 12 NA NA ND ND ND ND 1.3 ND ND 6.1 I 3.7 3J 

NOTES: 
Sbdcduuindiata~~~~~MCLudlaNCWQSL\grmnb\nlcrumpte. 

J-Vduet- 
JB-V~uet~b~c~~~~~~~L 

NA- No w&ble welh to wmpam OR cmqomd w” nd m$-?d 
ND-Not- 
NCWQS . Narh Cadi Wlta Qdii SUndad 

MCL.h4&ximmCcatMinuaL 

(I).seQmduyMCL 
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COMPhRISONOFMORGANICSUBSURFACESOILCONCENTRAnONSIN"CLEAN"AM)"CONTAMMATED"WELIS 
MCB,CAMPLEJEUNE,NORTECAROLINA 



TABLES 
COMPhRISONOFINORGAKICSUBS~ACESOILCONCENTRAnONSIN"CLEAN"AND"CONT~A~D"WELLS 

MCB,C.4MPLEJEUNE,NORTHCAROLINA 

NOTES: 
shaded M ii-d&B illagmic whim cffacdcd L MCL udla NCWQS in p.-adwa umplc. 

J.Vdutk- 
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- , t TABLE5 
COMPhRISONOFMORGAMCSUBSURFACESOILCONCENTRATIONSM"CI;EAN"AM)"CONTAMMATED"WELLS 

MCB,CAMl'LEJEUNE,NORTECAROLI.NA 

zinc HA NA NA NA NA NA I 

NOTES: 
Shdcd u-u indicda in-x-&c which .xxewkd . MCL ador NCWQS in gtxudda sample. 
J-VdueisestLnrtcd 
JB-Vdueiafdhtcdb~cRD~~~iJlul~IDL 
NA-N~~vlilrbl~wcllrtoeanpucORmmpoundmrnduvlylsd 
ND-Ndds(cs(rd 
NCWQS . No& Cudii Wafer Qdii Siuidd 
MCL - Maximum ccclllmtunt Level 
(1)..%amduyhfCL 
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TABLE 7 

SUMMARY OF FIELD PARAMETERS IN 

SHALLOW, DEEP, AND SUPPLY WELLS 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

(1) - Based on data from 11 sites. 

(2) - Based on data from 6 sites. 

(3) - Bared on data from 9 supply wells. 
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FIGURE 1 
SITE LOCATION MAP 

INORGANIC GROUNDWATER STUDY 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 



:F) EXCEEDS FEDERAL STANDARD 
'S) EXCEEDS STATE STANDARD 
'AL) FEDERAL ACTION LEVEL 
dD 
dA NOT ANALYZED 
J ESTIMATED CONCENTRATIONS 
:ONCENTRATIONS EXPRESSED IN ug/l(ppb) 
URCE: LANTDIV, FEB. 1992 

NOT DETECTED ABOVE APPLICABLE STANDARDS 

t 
BARIUM (S) 

I FlLTERED 
BARIUM (S) 1400 

i 2GW3D 

. -. . 
SITE 2 

REMEDIAL INVESTIGATION CTO-0174 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 



ARSENIC 

MANGANESE 213J 

-bhxkuu 
EXISTING SHALLOW MONITORING WELL INSTALLED BY ESE, 1984-1991 

78GW33 SHALLOW MONITORING WELL INSTALLED BY * BAKER ENVIRONMENTAL, INC., 1993 
I) APPROXIMATE DIRECTION OF GROUNDWATER FLOW 
(NS) 
HP303 WATER SUPPLY WELL (ACTIVE)-NOT SAMPLED 
HP-601 

B 
;bURCE: LANTDIV, FEBRUARY 1992 

NOT SAMPLED FOR TAL METALS 

WATER SUPPLY WELL (INACTIVE)-NOT SAMPLED 

- 800 ft, 

FIGURE 3 
POSITIVE DETECTIONS OF TAL METALS ABOVE 

FEDERAL MCLs AND/OR NCWQS IN SHALLOW WELL: 
SITE 78 

REMEDIAL INVESTIGATION CTO-0177 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 



LEGEND 
p8Gw04-3 EXISTJNG DEEP MONITORING WELL INSTALLED BY ESE, 1991 e 

I) APPROXIMATE DJRECTION OF GROUNDWATER FLOW 

(NS) NOT SAMPLED FOR TAL METALS 
, HP803 WATER SUPPLY WELL (ACTIVE)-NOT SAMPLED 

HP-601 WATER SUPPLY WELL (INACTIVE)-NOT SAMPLED 
SOURCE: LANTDIV, FEBRUARY 1992 

FIGURE 4 
POSITIVE DETECTIONS OF TAL METALS ABOVE 

FEDERAL MCLs AND/OR NCWQS IN DEEP WELLS 
SITE 78 

REMEDIAL INVESTIGATION CTO-0177 
MARINE CORPS BASE, ' CAMP LEJEUNE 

NORTH CAROLINA 
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Appendix A 

Data Sum-mary Tables 

for Sites 2 and 78 
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OPERABLE UNIT NO. 1 - SITES 21,24,78 

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 - 19177 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 
.* 8 

MINIMUM MAXIMUM MINIMUM MAXIMUM LOCATION OF FREQUENCY 

NONDETECTED NONDETECTED DETECTED DETECTED MAXIMUM OF 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANOANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

CYANIDE 

UO/L 

NA 

3u 

2u 

NA 

IU 

5u 

NA 

10 u 

8U 

2u 

NA 

1.8 U 

NA 

PU 

0.2 u 

20 u 

NA 

1u 

3u 

NA 

1u 

4u 

6U 

10 u 

. 

UQ/J.. 

NA 

20 u 

10 u 

NA 

4u 

25 u 

NA 

50 u 

8U 

2u 

NA 

4.9 u 

NA 

2u 

0.2 u 

20 u 

NA 

SU 

IS u 

NA 

1U 

4u 

6U 

10 u 

., 

UGR. 

68 J 

3.3 B 

2.3 J 

17 B 

1B 

5 

2420 B 

10 

8B 

3B 

32 B 

2.9 B 

88 B 

28 

0.23 J 

20 B 

982 B 

1.1 J 

5J 

2450 B 

18 

4J 

6J 

ND 

UOAd 

542000 J 

169 J 

405 J 

1250 

19 

21 

642000 

858 J 

170 

699 

523000 

2000 J 

37100 

714 

3.2 

234 

67300 

99.5 ;; 

SJ 

42500 

7.3 J 

1700 

967 J 

ND 

DETECTED 

78-oWO6-0 1 

78.OWO2-01 

T8-OWO2-01 

78.GWO7-01 

24-oWO2-01 

78-OWO4-3-01 

78-GWO4-I-01 

78.OWO6-01 

78-GW22-2-01 

7843W3951 

78-c)WO4-3-01 

21-GWOB-01 

24.GW03-01 

78.OW24-l-01 

24-OWO6.01 

78-GW22-2-01 

78.OW32-3-O I 

78.OW32-2-01 

78.GWO9-3-o 1 

78-OW32-3-01 

78.GW32-2-01 

78-OWO8-01 

78-GW22-Z-01 

ND 

DETECTJON 

59 I 59 

7 I 33 

44 I 48 

59 I 59 

52 I 59 

9 I 59 

59 I 59 

46 I 59 

25 I 59 

58 I 59 

59 I 59 

so r 59 

59 I 59 

57 I 59 

24 I 52 

31 159 

59 f 59 

41 154 

1 I 59 

39 I 59 

16 I Ii9 

55 I 59 

57 I 59 

0 I s4 

DF.XLS 0 



OPERABLE UNIT NO. 1 - SITES 21,24,78 
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 
REMEDIAL INVESTIGATION CT0 - 19177 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

SAMPLE NO. Zl-GWO1-01 21-GWOZ-Of 21GW031)l 21.GW04-01 21-GWOA-01 2lGWOB-01 

ml-r.5 UG/L VGA.9 UG5 UGIL UG5 UGIL 

ALUMINUM 4910 J 319000 J 4820 J 20100 J 16900 J 118000 J 

ANTIMONY I UJ 7u 7u 7u 7R 7u 

ARSENIC 15 10 2u 11.8 45.2 J 30.4 

BARIUM 32 B 647 51 B 119 B 100 B 386 

BERYLLIUM IB 5 IB IB IB 6 

CAD- 5v IO u su SU IU 10 u 

CALCIUM 63000 J 24100 J 6130 J 21700 J 23800 6250 J 

cHRoMluh4 10 UJ 348 J 10 UJ 33 J 21 J 1921 

COBALT 8U 18 B 8U 10 B 8U 36 B 

COPPER 4B 79 7B 28 24 B 38 

RON 9920 J 122000 J 13400 J 24900 J 38%lO J 72900 J 

LEAD 1.8 UJ 214 J 4.9 UJ 33 J 29 2000 J 

MAGNESIUM 5070 15400 4550 B 5490 4850 B 11600 

MANGANESE 64 J 179 J 134 J 193 J 59 216 J 

MERCURY 0.2 R 2.4 J 0.2 R 0.2 R 0.2 u 0.2 R 

NICKEL 2ou 86 20 u 20 u 20 u 60 

POTASSIUM 2390 B lOSO 2240 B 3800 B 2360 B 9320 

SELENIUM 1U 11 J 1u 1U 1 UJ 3.7 J 

SILVER 3u 3u 3u 3u 3 UJ 3u 

SODIUM lS700 12600 7950 14400 12600 14400 

THALLlUM 1U 1 UJ 1u 1 UJ 1 UJ 1u 

VANADIUM 30 B 281 11 B 42 B 48 B 243 

ZINC! 65 J 136 J 27 J 57 J 41 J 175 J 

CYANIDE 10 u 10 u 10 u 10 u 10 u 10 u 

GWMP.XLS 

i 



OPERABLE UNIT NO. 1 - SITES 21,24,78 
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 - 19177 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS XND CYANIDE 
* t 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LW 

MAGNESISJM 

MANGANESE 

MERCURY 

N-ICKEL 

POTASSIUM 

SELENTUM 

SILVER 

SODIUM 

THALLIUM 
VANADIUM 

ZINC 

SAMPLE NO. 

lJ?ms 

21-Gw0c-01 24.GWO 1-O 1 

UGiL UG/L 

209000 J 262000 

7u 3u 

101 10 UJ 

467 380 

8 3B 

10 u 5U 

35200 J 4120 B 

291 J 296 

60 8U 

84 49 

106000 J 58600 

92.5 J 89 

16300 12200 

273 J 117 

0.23 J 0.23 

123 38 B 

11800 12000 

4.3 B 1.3 J 

3u 3 UJ 

15200 6030 

1u IU 

419 304 

487 J 118 

24-GWO2-01 24-GW03-01 

UG5 UG5 

93700 50200 

3 UJ 3u 

2.3 J 4.7 J 

1120 480 

19 5 

12 5U 

2420 B 124000 

316 110 

41 B 66 

52 22 B 

395000 16300 

17.9 21.6 

7240 37100 

518 393 

2.6 0.2 u 

140 85 

7550 15400 

1.1 J 16.2 J 

15 UJ 3 UJ 

11600 19200 

IU 2.4 B 

408 92 

461 650 

24-GWO4dl 

UGJL 

58900 

4.6 B 

116 J 

290 

2B 

5u 

65600 

153 

SU 

31 

70500 

23.6 

7690 

66 

0.2 u 

20 u 

6130 

4.3 J 

3 UJ 

5230 

IU 

202 

80 

24GW06-01 

UG/L 

19800 

3.5 B 

10.1 J 

159 B 

9 

5 

151000 

78 

35 B 

I5 B 

69500 

7.4 

4320 B 

431 

3.2 

93 

3370 B 

1 UJ 

3 UJ 

7280 

IB 

83 

489 
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OPERABLE UNIT 

. . 

l 
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

I GROUNDWATER DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 - 19177 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

SAMPLE NO. 24-GWO7-01 24CWO8-01 24-GW09-01 24.GW10-01 78-GW02-01 78-GWO3-01 

UNITS UGIL UGiL UGR. UGIL UGfL UGIL 

AL- 36000 61100 12800 23300 29200 J 23900 J 

ANTMONY 3u 3u 3.3 B 3.7 B 169 J 38.5 J 

ARSENIC 3.7J 8J 4.3 J 2.5 J 405 J 5.7 J 

BARIUM 85 B 112B 164 B 59 B 109 B 36 B 

BERYLLIUh4 1B 2B 1B IU 12 2B 

CADMIUM 5u 5u 5u JU 8 5u 

cALc,luM 4960 B 27000 9530 3820 B 37000 32900 

CHROMIUM 37 85 19 21 18 J 10 UJ 

COBALT 8U 8U 11 B 8U 8U 8U 

COPPER 19 B 24 B I1 B 13 B 20 B 8B 

IRON 13700 27500 13100 7010 427000 J 5020 J 

LEAD 11.4 23.8 5. I 7.3 19.6 3.4 

MAGNESIUM 2670 B 5050 7630 1760 B 3650 B 2210 B 

MANGANESE 39 47 180 29 141 21 

MERCURY 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 

NICKEL 20 u 20 u 20 u 20 u 20 u 20 u 

POTASSIUM 3870 B 5580 4280 B 2620 B 2770 B 1320 B 

SELENIUM 2.1 J 1.9 J 2.6 J 1 UJ 19.8 J 2.4 J 

SILVER 3 UJ 3 3 UJ 15 UJ 3 UJ 3 UJ UJ 

SODIUM 6520 6550 6010 6650 5120 4270 B 

THALLlUh4 1U 1U 1U 1u 1 UJ 1 UJ 

VANADIUM 64 129 26 B 34 B 1660 50 

ZINC 41 47 50 20 58 J _) 12 J 

CYANIDE 10 u 10 u 10 u IO u 10 u IO u 

’ c II 1 Page4 of 11 

c 8, 
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OPERABLE UNIT NO. I - SITES 21,24,78 

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 
REMEDIAL INVESTIGATION CT0 - 19177 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

* 0 

SAMPLE NO. 78-GW04-l-01 78-GW04-2.01 78-GWO4.3.01 78-GWOS-01 78GW06-01 78GW07-01 

UNlTs UGIL. UGR. UG5 Uffh UGiL UGtL 

ALlJbmuM 297000 J 286 115 B 23000 J 542000 J 207000 J 

ANTIMONY 7R 7R 7R 7u 7u 7u 

ARSENIC 18.6 J 2R 118 J 5.2 J 26 B 16.2 

BARIUh4 128 519 547 54 B 1200 1250 

BERYLLIUM 19 18 1B 20 9 5 

CADMIUM 12 5u 21 5u 5u 5u 

c.4LcluM 642000 170000 105000 99200 J 7180 J 18700 J 

CHROMIUM 496 J 10 u 50 u 17 J 858 J 400 J 

COBALT 28 B 8U 8U 8U 11 B 20 B 

COPPER 87 4B 7B 8B 127 53 

IRON 267000 J 32 B 523000 14900 1 142000 I 96700 I 

LEAD 126 2u 2u 13.1 J 155 J 61.5 I 

MAGNESIUM 25500 88 B 3210 B 12700 24000 20000 

MANGANESE 703 51 591 161 J 184 J 135 J 

MERCURY 0.75 0.2 u 0.3 0.2 R 1.1 J 0.44 J 

NICKEL 136 20 B 20 u 20 u 86 54 

POTASSIUM 18800 21800 11300 4770 B 25600 13200 

SELENIUM 9J 1R 1R 6.4 5.5 B 9.1 

SILVER 6 UJ 3u 15 u 3u 3u 3u 

SODlUh4 8870 llSO0 9290 23900 5090 9260 

THALLlUM 1.2 J 1u 1u 1 UJ 1.1 B 1 UJ 

VANADIUM 591 4 UJ 24 J 28 B 811 406 

ZINC 373 J 7J 79 J 32 J 223 J 158 I 

CYANIDE 10 u 10 u 10 u 10 u 10 u 10 u 



OPERABLE UNIT Nb. 1 - SITES 21,24,78 

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 
GROUND WATER DATA AND FREQURNCY SUMMARY 

REMEDIAL INVESTIGATION CT0 - 19177 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

SAMPLE NO. 78-GWO8.431 78.GW09.2-01 78.GW09-3-01 78-GW10-01 78GWll-01 78-GW12-01 

UNlTS UGIL. UGR. UG/L UGIL UG/L UC5 

AL- 483000 J 68 J 2710 J 404000 J 332000 108000 J 

ANTIMONY 7u 7R 7R 7R 7R 7R 

ARSENIC 60.5 2R 2R 43 J 10 R 9.6 J 

BARIUM 740 27 B 41 B 582 631 155 B 

BERYLLlUh4 9 1u IB 8 5 2B 

CADh4lUM 25 u SU SU 10 u 25 u 10 u 

CALCIUM 28200 J 114000 99100 54400 9130 3 1200 

CHROMIUM 491 J 10 UJ 10 UJ 362 J 412 114 J 

COBALT 29 B 8U 8U 31 B 8U 8U 

COPPER 86 4B 48 91 84 30 

IRON 138000 J 955 J 99J 157000 J 120000 26400 J 

LEAD 131 J 2U 2u 257 195 35.5 

MAGNESIUM 18JOO 25SO B 249 B 17400 15400 7220 

MANGANESE 213 J 19 2u 326 174 47 

MERCURY 1.3 J 0.2 u 0.2 u 1.5 0.75 0.2 u 

NICKEL 89 20 u 20 u 108 79 20 u 

POTASSIUM 14700 1220 B 7820 15800 13000 6090 

SELENTUM 25.3 1 UJ 1 UJ 18 J 12 J 3.6 J 

SILVER 3u 3 UJ 5J 3 UJ 3u 3 UJ 

SODIUM 4710 B S820 7280 3340 B 3490 B 5420 

THALLIUM 1.3 J 1 UJ 1 UJ 1 UJ IU 1 UJ 

VANADIUM 1700 4u 9B 499 526 145 

ZINC 200 J 11 J 181 J 217 J 120 J 64 J 

CYANIDE 10 u 10 u 10 u 10 u 10 u 10 u 
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OPERABLE UNIT NO. 1 - SITES 21,24,78 

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 
REMEDIAL INVESTIGATION CT0 - 19177 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

SAMPLE NO. 78-GW13-01 78-GW14-01 7&Gw15-01 78-GW16-01 78-GW17-l-01 78GW17.2-01 

UNITS UGIL UG5. UGtL UGIL UGR UG& 

ALUMINUM 61800 J 103000 J . 205000 J 341000 J 168000 J 541 J 

ANTIMONY 7u 7R . 7R 7R 7R 7R 

ARSENIC 38.3 18.4 J 4R 19 J 11.6 J 2R 

BARIUM 236 321 469 511 261 57 B 

BERYLLIUM 38 1B 4B 6 4B 1B 

CADMIUM 5u 10 u 5u 5u 10 u 5u 

CALCIUM 4040 J 5300 29100 62700 86900 144000 

cHRoh4luM 222 J 113 J 215 J 353 J 200 J 10 UJ 

COBALT 20 B 8U 9B 13 B 9B 8U 

COPPER 18 B 33 49 80 40 5B 

IRON 61800 J 49600 J 43300 J 80900 J 48700 J 2120 J 

LEAD 26.4 J 63 53 224 81 5.9 

MAGNESlUM 11800 10600 13400 10800 9940 2570 B 

MANGANESE 51 J 68 I15 150 96 33 

MERCURY 0.3 J 0.38 0.2 u 0.38 0.2 u 0.2 u 

NICKEL 40 34 B 29 B 61 30 B 20 u 

POTASSIUM 8210 6460 12000 14000 11600 1630 B 

SELEWUM 4.7 B 12.4 J 2.1 J 14.5 J 5 UJ 1 UJ 

SILVER 3u 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 

SODIUM 15000 15400 6410 4120 B 3180 B 9480 

THALLIUM 1u 1 UJ 1J 1.4 J 1J . 1UJ 

VANADIUM 158 122 248 371 289 4u 

ZINC 96 J 51 J 116 I 157 J 98 J 6 UJ 

CYANIDE 10 u 10 u 10 u 10 u 10 u 10 u 

Pa 
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e OPERABLE UNIT - SITES 21,24,18 

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 
GROUNDWATER DATA AND FREQUENCY SUMMARY’ 

REMEDIAL INVESTIGATION CT0 - 19177 

MCB CAMP LIVEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

SAMPLE NO. 78GW19-01 78GW20-01 7&GW21-01 78-GW22-01 78CW22-l-01 78-GW22.2-01 

UNKS UGIL. UGR. UGfL UG/L UGiL. UGh 

ALUMINUM 4110 J 149000 J 23800 J 78900 J 257000 190000 J 

ANi-IMoNY 7R 7u 7u 14 J IR 7 UJ 

ARSENIC 3.1 J 30.3 6.3 J IO J 59.5 J 75.6 

I BARIUM 101 B 430 382 107 B 411 471 

BERYLLIiJM IB 4B 2B 1B 4B 12 

CADM.IUM 5u SU 5U 10 u 25 u 6 

CALCIUM 3700 B 5450 J 32900 J 90100 44500 118000 J 

cHRohtluh4 10 UJ 231 J 22 J 83 J 238 389 J 

COBALT su 35 B 10 B SU 8U 170 

COPPER 3B 61 11 B 34 54 92 

IRON 8500 J 101000 J 26400 J 27600 J 62300 140000 J 

LEAD 8.3 119J 19.1 J 37.2 272 360 J 

MAGNESIUM 5740 13 100 9110 5500 12000 13000 

MANGANESE 26 93 J 85 J 70 158 348 J 

MERCURY 0.2 u 0.37 J 0.2 R 0.3 0.45 0.2 R 

NKXEL 20 u 75 20 u 21 B 99 234 

POTASSIUM 2130 B 9100 4100 B 6180 12000 10200 

SELENNM I UJ 4.2 B 1.1 B 4.2 J 7.5 J 45 

SILVER 3 UJ 3u 3u 3 UJ 3u 3u 

SODIUM 24000 11900 9480 12100 9910 8230 

THALLIUM 1 UJ 1.8 B 1u 1.7 J 1u 3B 

VANADIUM 9B 236 86 114 269 347 

ZINC 6J 250 J 108 J 50 J 150 J 967 J 

CYANIDE IO u IO u IO u IO u 10 u IO u 

I I\ c, I,,, G - XLS 
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OPERABLE UNIT NO. 1 - SITES 21,24,78 

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 - 19177 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

ALUMINUM 

hNTJM0N-Y 

ARSENIC 

BARIUM 

BERYLLIUM 

ChDMlUM 

ChLCluM 

CHROMIUM 

COBALT 
COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POThSSIUh4 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

CYANIDE 

SAMPLE NO. 

UNlTs 

la-GW23-o 1 78.GW24-l-01 

UGIL UG5 

111000 J 160000 

7R 7R 

7.6 J 100 J 

230 396 

2B 7’ 

5u 5u 

1osao 34400 

101 J 264 

8B 39 B 

25 71 

30800 J 159000 

50 152 

7110 11600 

87 714 

0.3 0.75 

42 91 

5450 9090 

4.4 J 17.6 J 

3 UJ 3u 

7450 toaoo 

1.7 J 1.5 B 

108 436 

67 J 291 J 

10 u IO u 

7a-GW24-2-01 

UGIL. 

1340 

7R 

2R 

34 B 

. . IB 

5 

107000 

10 

8U 

6B 

2320 

. 3.3 . 
1740 B 

21 

0.2 u 

20 u 

1050 B 

1R 

3u 

a350 

1u 

41 

11 J 

10 u 

78.GW24.3.01 

UGh 

304 

7R 

2R 

17 B 

1u 

5 

73400 

10 u 

8U 

5B 

2370 

2.9 B 

lSO? B 

41 

0.2 u 

20 u 

982 B 

IR 

3u 

7050 

IU 

4 UJ 

16 J 

10 u 

78.GW2S-o 1 

UGIL 

101000 J 

7R 

11.4 J 

119 B 

2B 

SU 

37800 

82 J 

8U 

26 

26300 J 

30.5 

4SOO B 

33 

0.2 u 

20 u 

4950 B 

1.6 J 

3 UJ 

16400 

1.3 J 

144 

34 J 

10 u 

7aGw29-oi 

UG5 

78800 J 

7R 

19 I 

1070 

12 

5U 

41600 

252 J 

17 B 

34 

125000 J 

25.5 

21900 

341 

0.2 u 

125 

11600 

2.5 J 

3 UJ 

21200 

1 UJ 

la3 

330 J 

10 u 

e- P.XLS 
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OPERABLE UNI - SITES 21.24.78 

, 
0 

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 
REMEDIAL INVESTIGATION CT0 - 19177 

MCB CAMP LFJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

SAMPLE NO. 78-GW3 I-2-01 78-GW31.3-01 78-GW32.2-01 78.GW32-3-01 78-GW33-01 78-GW34dl 

UNITS UG5 UGIL UGIL UG/L UGR. UG/L 

AL- 110 B 1200 112000 J 539 J 78200 6870 

ANTIMONY 7R 7R 7R 7R 3u 3u 

ARSENIC 2R 2R 21.6 J 2R 5.6 J 4.4 J 

BARNM 17 B 415 476 42 B 162 B 173 B 

BEiYLLIUM 1B 1B 10 1B 1B 1U 

CADMIUM SU 5U 10 SU 5U 5U 

CALC~ 77600 308000 94600 5440 64800 10400 

CHROMIUM 10 u 21 215 J 10 UJ 65 10 u 

COBALT 8U 8U 84 8U SU 8U 

COPPER 3B 3B 87 2u 20 B 11 B 

IRON 280 72 B 98500 J 112 J 14900 7250 

LEAD 2u 2u 146 2u 18.1 5.5 

MAGNESIUM 2200 B ’ 151 B 13700 319B 7290 2880 B 

‘MANGANESE SB 2B 328 2u 86 96 

MERCURY 0.3 0.2 u 0.3 0.2 u 0.2 u 0.2 u 

NICKEL 20 u 20 u 166 20 u 20 B 20 u 

POTASSIUh4 1640 B 61600 8460 67300 6900 2620 B 

SELENIUM 1R 1.7 J 99.5 J 1 UJ 12.8 J 1 UJ 

SILVER 3u 3u 3 UJ 3 UJ 3 UJ 3 UJ 

SODIUM 10400 26100 7510 42500 7030 4070 B 

THALLIUM 1u 1 UJ 7.3 J 1.3 J IU IU 

VANADIUM 4J 10 J 462 5B 74 15 B 

ZINC 23J 10 J 826 J 6 UJ 37 59 

CYANIDE 10 u 10 u 10 u 10 u 10 u 10 u 

’ (. II 
Page 10 or 11 
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OPERABLE UNIT NO. 1. SITES 21,24,18 
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 
REMEDIAL IMrESTIGATION CT0 - 19177 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

SAMPLE NO. 78-GW3S-01 18-GW36-01 78GW37-01 786W38-01 18-GW39-01 

UNITS UGIL UGiL UGIL UGiL UG5 

AL.uMINuh4 47100 120000 73500 102000 60000 

ANTIMONY 3u 20 u 3U 20 u 20 u 

ARSENIC 2 UJ 3.1 J 4J 33.6 J 4 UJ 

BARIUM . 261 152B 123 B 420 256 

BERYLLIUM 1B 2u 2B 4u 1u 

CADMIUM SU 5u 5U 25 U 5u 

CALCIUM 7480 35400 10100 62200 16800 

cHRolmM 55 111 65 201 60 

COBALT 8U 8U 8U 8U 10 B 

COPPER 15 B 29 22 B 110 699 

IRON 11800 21200 18800 67500 28800 

LEAD 13.2 30.2 21.8 41.2 186 
* 

MAGNESIUM 5680 5740 4600 B 17500 14300 

MANGANESE 57 62 62 106 84 

MERCURY 0.2 u 0.3 0.2 u 0.2 u 0.52 

NICKEL 20 u 24B 20 u 32 B 32 B 

POTASSIUM 6150 5820 5990 8180 3840 B 

SELENIUM 3.5 J 1.7 J 1.1 J 1.3 1 4.3 J 

SILVER 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 

SODIUM 10300 2450 B 7270 10300 19500 

THALLIUM 1u 1U 1u 1u IU 

VANADIUM 59 98 106 235 67 

ZINC 30 51 58 134 138 

CYANIDE 10 u 10 u 10 u 10 u 10 u 

e P.XLS 



OPERABLE UNIT NO. 5 - SITE 2 

SHALLOW AND DEEP MONITORING WELLS 

GROUNDWATER STATISTICAL SUMMARY 
REMEDIAL INVESTIGATION CT0 - 19174 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

ALUMINUM 

ANTIMONY 
ARSENIC 
BARIUh4 

BERYLLIUM 

CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 

COPPER 
IRON 
LEAD 

MAGNESIU?Vl 
MANGANESE 

MERCURY 

NICKE!L 

POTASSIUM 

SELENIUM 

SILVER 
SODIUM 

TJXALLlUM 

VANADIUM 

ZINC 

CYANIDE 

SAMPLE NO. 2GW01-01 2.GW02-01 2-GWOJ-0 1 2-GWO3DW.01 2-GW04-0 1 2.GWOJ-01 

UNlTs UGR UG5 UGIL. UG5. UG/L 

36000 5200 269 16800 4050 

10 u IO u 3.5 u IO u 10 u 
21.2 2.3 B 1 UJ 23.6 2.2 B 

52 B 46 B 1420 95 B 100 B 

1B 0.5 u 0.5 u 2B OS u 

7 2.5 u 2.5 u 2.5 u 2.5 u 
23700 8460 450000 11100 21000 

18 11 16 5u SU 

10 B 4u 4u 4u 4u 

10 B 4B 8B 5B 3B 

103W 7190 127 28100 12700 

15.5 L 3.5 J 1.1 UJ 2.7 J OS UJ 

>bbU 1600 B 75 B 1920 B 4800 B 

25 21 2u 21 46 

0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

10 u 10 u 10 u 10 u 10 u 

2560 B 1030 B 187000 1210 B 2130 B 

4.2 B 0.5 u 0.5 u 0.5 u 0.5 u 
1.5 u 1.5 u 1.5 u 1.5 u 1.5 u 

4040 B 5490 103000 5560 10100 

0.5 u 0.5 u 0.5 UJ 0.5 u 0.5 u 

72 10 B 2u 89 9B 

146 13 B 9B 16B 6B 

5U 5u 5u 5U 5U 

fGWlXLS 



OPERABLE UNIT NO. 5 - SITE 2 

SHALLOW AND DEEP MONITORING WELLS 

GROUM)WATER STATISTICAL SUMMARY 

REMEDIAL INVESTIGATION CT0 - 19174 

MCB CAMP LEJEUNE, NORTH CAROLINA 
- I TAL METALS AND CYANIDE 

SAMPLE NO. z-GW06-0 I 2GW07-01 2GWO8-01 2-Gwo9.0 I 

UNITS UGh UG5 UGR. UGtL 

ALu?vfumM 

ANTIMONY 

ARSE?NIC 

BARIUM 

BERYLLlUh4 

CADMIUM 

CALCIUM 

cHRoMlvM 

COBALT 

COPPER 

IRON 

LEAD 6.7 J 

MAGNESIUM 4120 B 

hJANG4NJZSE 99 

MERCURY 0.1 u 

NICKEL 10 u 

POTASSNM 2570 B 

SW 0.5 u 

SILVER 1.5 u 

SODIUM 21900 

THALLIUM 0.5 u 

VANADIUM 15 B 

ZINC 26 

13600 

10 u 

5.4 B 

173 B 

0.5 u 

2.5 U 

7940 

15 

12 B 

5B 

11700 

8550 

10 u 

5.7 B 

98 B 

0.5 u 

2.5 u 

9350 

15 

4u 

7B 

12500 

8.3 J 

362Q B 

72 

0:1 u 

10 u 

1940 B 

0.5 u 

1.5 u 
* 

‘8180 

0.5 u 

18 B 

22 

6380 

3.5 UJ 

9.2 B 

98 B 

0.5 u 

2.5 U 

5710 

5U 

4u 

6B 

9150 

1.8 UJ 

2020.B 

53 

0.1 u 

10 u 

1550 B 

0.5 u 

1.5 u 

11800 

0.5 u 

12 B 

27 

56300 

10 u 

12.9 

328 

3B 

2.5 U 

22100 ‘:. 

75 

10 B 

25 

420011. 

27.2 l. 

99110 

29‘6 

0.1 u 

2S B 

6610 

0.5 u 

1.5 u 

18300 

0.5 u 

86 

103 

’ c INI 
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OPERABLE UNIT NO. 5 - SITE 2 

SHALLOW AND DEEP MONITORING WELLS 

GROUNDWATER STATISTICAL SUMMARY 

REMEDIAL INVESTIGATION CT0 - 19174 

MCB CAMP LEJEUNE, NORTH CAROLINA 
* 4 DISSOLVED METALS 

-. % 

) 

_- 
1 - 

SAMPLE NO. 2-GWO 1D.0 I 2GW02D-u 1 2-GWO3D-O 1 2.GW03DWD-0 1 2-GW04D-0 1 2-GwosD-0 1 

I 
UNITS UGfL UGIL. UGIL UGIL UG5 

ALLJhaNuM 1930 66 B 89 B 60 B 1990 

ANTIh4ON-Y 1ou 10 u 3.5 UJ IO u 10 u 

ARSENIC 2.2 B 1U 1 UJ 6.1 B 1u 

BARIUM 42 B 25 B 1400 64 B 98 B 

BERYLLIUM 1B 0.s u 0.5 u 0.s u 1B 

CADMIUM 2.s u 2.su 2.5 u 2.s u 2.s u 

CALCIUM 24400 7100 441000 11300 21800 

cHRoMnJh4 su su 11 SU su 

COBALT 4u 4u 4u 4u 4u 

COPPER 4B 2B 6B 9B 4B 

IRON 2S60 2170 10 u 2720 7400 

LE?AD 2.1 J 
I N 

0.S UJ 0.5 UJ 0.s us 0.5 UJ 

MAGNESIUM 5220 1030 B 26B 1840 B 4900 B 

MANGANESE 51 4.s u 1u 17 46 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL . 10 u 10 u 10 u 1ou 10 u 

POTASSIUM 2140 B 589 B 188000 1130 B 2170 B 

SELENIUM 0.s u 0.s u 03 u 0.5 u 0.5 u 

SILVER l.s u 1.5 u 1.5 u 1.s u 1.s u 

SODIUM 3590 B 5400 103000 5710 9970 

THALL.luM 0.5 u 0.5 u 0.5 u 0.5 u 0.s u 

VANADIUM 2u 2u 2u 2u 2u 

ZINC 28 3u 3u 8B 9B 
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OPERABLE UdT NO. 5 - SITE 2 

SHALLOW AND DEEP MOMTORlNG WELLS 

GROUNDWATER STATISTICAL SUMMARY 

REMEDIAL INVESTIGATION CT0 - 19174 

MCB CAMP LEJEUNE, NORTH CAROLINA 
DISSOLVED METALS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARlUM 

BERYLLIUM 

CADMlUh4 

CALCruM 

cHRoh,nuM 

COBALT 

COPPER 

JRON 

LEAD 

h4AGNI?XUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENNM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

SAMPLE NO. 2-GW06D-01’ ’ 2-GW07D-0’1 2-GWOSD-01 2GW09D01 

UNlTS UGR. UG/L.. . _ UGIL UG/L 

149 B 43 B 95 B 1230 

10 u 10 u 3.5 u 10 u 

2.9 B 1u 7.1 B 1u 

126 B 49 B 62 B 149 B 

0.5 u 0.5 u 0.5 u 1B 

2.5 U 2.5 u 2.5 u 2.5 U 

8080 9590 5800 20800 

5u 5u 5u 10 

10 B 8B 4u 14 B 

2B 5B 4B 5B 

7070 4660 6180 7040 

0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 

3610 B 3060 B 1730 B 6890 

65 48 . . 40 129 

0.1 u 0.1 u 0.1 u 0.1 u 

10 u 10 u 10 u 10 u 

1970 B 1490 B 1150 B 2790 

0.5 u 0.5 u 0.5 u 0.5 u 

1.5 u 1.5 u 1.5 u 1.5 u 

22600 8720 12100 17200 

0.5 u 0.5 u 0.5 u 0.5 u 

2u 2u 2u 2u 

12 B 13 B 19 B 35 

CYANIDE 



(1, 

> 

I, -I 
) 

., ,I,, s: -. 

Table H-l. Comparison of Target Analyte Screening Values (SVs) with Detectloh and Quantltatlon Llmlts of 
Current Analytlcal Methods’ Y 

.* d 

Methods 

Pugrt Sound Ndonal Study of Chamlcal 

Protocol*’ Rasldurr In Flrhd El&L* 

slmta ot 
Chllfornla, 

Dept. of flsh 
.’ and Goma EPA 

Envlronmmtal Wh) 
Nattonal Contamlnmt Callfornla SoNIca Monltorln 

Blomonltorlng Program’ OEHHAs Dklrlon’ Program 8 

Targat Analyta 

detals 

Cadmlum 

Mercury 

Selenium 

)rgenochlorlne Postlclder 
Chlordane (lolal) 

cls-Chlordane 
trans.-Chlordane 

cls.Nonachbr 
Itans-Nonachlor 

Oxychlordane 
DDT (tolal) 

4,4’-DDT 

2.4’-DOT 

4.4’-DDD 
2.4’-DDD 
4,4,-DDE 

2,4,-DDE 
Dicolol 
Dleldrln 

Endosulfan (lotal) 

Endosullan I 
Endosullan II 

Endrln 
Heplachlor epoxlde 

Hexachlorobeozene 

Lindane 
Mirex 

Toxaphene 

sv’ LODt POLL MLD’ . TGLrn MDL” LOD* LOCY MDLe LOD’ Datactlon Llmlts’ 

.,’ 
:. . 

10 ppm 0.01 ppm N/R N/I N/I 0.02 ppm 0.005-0.046 ppm N/R M 0.01-0.1 ppm 0.01 ppm (GFM); 

0.6 ppm 0.01 ppm NIR 1.3 ppb (LOD)’ 
0.4 ppm (ICP) 

N/R 0.1 ppm 0.01-0.05 ppm N/R 0.050 ppnl 0.02 ppm 0.01 ppm (CVM) 

50 ppm N/I N/l N/I N!I 0.6 ppm 0.017.0.15ppm N/A M 0.05 ppm 0.02 ppm (GFAA) 

Nn 0.1-5 ppb” 
60 ppb 

l-5 Ppb 20 ppb NIR 2.5 ppb ql.5 ppb 2-15 ppb 3-5 ppb 5PPb 
Nn Nn N/R 2.5 ppb . <1.5 ppb 2-15 ppb 2-5 ppb 5ppb 
Nfl N/I N/R 2.5 ppb ‘- <I.5 ppb 2-15 ppb M sppb 
WI N/I N/R 2.5 ppb <l.Sppb . ‘2-15 Fpb 4-7 Ppb 5PPi-J 
N/I N/I N/R 2.5 ppb cl .5 ppb 2-15 ppb M 5PPb 

300 Ppb 36 ppb 
O.l-2ppb 4 ppb M M <I .5 ppb 2-15 ppb 7.13 ppb 10ppb 
0.1.2ppb 4 ppb M M ” cl.5 ppb 2-15 ppb 5-6 ppb 10 ppb 

O.l-2ppb 4 ppb M WI <I .5 ppb 2-15 ppb ti-6 Ppb 10 ppb 
O.l-2ppb 4 ppb N/I M cl.5 ppb ‘2-15 ppb 3-5 Ppb 1Oppb 

0.1-2 ppb 4 ppb N/R 2.5 ppb cl .5 ppb Cl5 ppb 15-36 ppb 5P@J 
O.l-2ppb 4 ppb N/I M cl .5 ppb 2-15 ppb 6-10 ppb 10 ppb 

lO.O’.W ppb M Nfl N/R 2.5 ppb r N/I M N/I 100 Ppb 
7PPb 0.1.2ppb 4 ppb NIR 2.5 ppb <I .5 ppb 2.15 ppb M 5ppb 

20,060 ppb 
Nn N/I NII M M M Nn 5ppb 
N/I NII N/I N/I NII M N/I 70 ppb 

3,000 Ppb N/I Nfl N/R 2.5 ppb <i-5 ppb 2.15 ppb M 15 ppb 

10 ppb N/I M N/R 2.5 ppb cl-5 ppb 2-15 ppb M N/I 
70 ppb O.l-2ppb 4ppb N/R 2.5 ppb <l-5 ppb 2-15 ppb N/I N/R 

60 ppb O.l-2ppb 4 ppb N/R 2.5 ppb <l-S ppb 2-15 ppb N/l pppb 
2.000 Ppb N/I N/I N/R 2.5 ppb cl-5 ppb 2-15 ppb N/I N/I 

100 Ppb 3.15 ppb 60 ppb N/I N/I 60 ppb 153 Ppb Nfl 100 ppb 

See notes and references al end of table. (continued) 
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Table H-l (continued) . 

Chlorpyrlfos 
Dlazinon 

“CBS (total Aroclors) 
Aroclor 1242 

Aroclor 1248 
Aroclor 1254 

CVAA - Cold vapor alomlc absorpflon spectropholomky. 

GFAA - GraphlIe turnace atomic absorpllon spectropholomelry. 
ICP - lnductlvely coupled plasma atcmlc emkdon spectrotneby. 

Nil - Targel analyle not Included In monllorlng program or recommended methods. 

NIR - Not reported. 

PCBs - Polychlorlnaled blphenyls. 
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Table H-l (continued) ., 

a All values for SVs, detection ilmlts, and quantitatfon limits are given In unfk oi weight of anaiyte per wet weight of edible fish/shellfkh Uswe. . 

’ From Table 52. Except for mercury, SVs are for general adult population using oral RfDs of SFs available in the EPA IRIS database and assumfng a consumption rate (CR) = 6.5 g/d, 
average body weight (SW) - 70 kg, llletlms (7Oyr) exposure, and for cardncgens a risk level (RL) - lo”. The IRIS RfD for methylmercury was lowered by a factor of 5 to calculate tie 
recommended SV - 0.6 ppm in order to account for a possible fivefold Increase in fetal senJtMty to methylmercury exposure (WHO, 199g). This approach k deemed to be most prudent as 
an interim measure until the current reevaluation of the methylmercury RfD k completed (IRIS, 1993). Note: Increasing CR, decreasing BW an&or using an RL ~10’~ will deaeass the SV. 
Program managers must ensure that detection and quanfftatlon JImIts of analytical methods are sufldent to allow reliable quantftatfon 01 target anaiyfes at or below selected SVs. If analytioai 
methodology is not sensitive enough to rellably quantitate target anafytes at or below selected SVs (e.g., PCBs, dloxins/dfbenzofurans)), the program managers must determine appropdate fkh 
wnsunption guidance based on lowest detectable concentrations, or provide justification for adjusting SVs to vafues at or above achievable method detectton or quantltatfon Ifmlts. 

’ Puget Sound Estuary Program (199Oa.b). Anafysls of cadmium and lead by GFAA Analysis of mercury by CVAA Analysk of organochlorlne pestlddes and PCBs by gas 

chromatography/electron capture detection (GCIECD). Anafysk of PAHs by gas chromatography/mass spectrometry (GC/MS). lnorganlc protocok based on US. EPA SW846 methods (U.S. 
EPA, 1986b) and U.S. EPA Contract Laboratory Methods (U.S. EPA, 1987a). Organic protocols based on Krahn et +if. (1988) U.S. EPA (1984,1988b, 1988,1989d), Horwftz et al. (1980) 
NUS (1985) MacLeod et al. (1985) and Brown et al. (1985) on a series of Puget Sound Estuary Program Workshops, and on a national QA Workshop sponsored by he National Oceanic 
and Atmo#erfc Administratlon (NOAA) and National lnstltute of Standards and Technology (NIST). 

d National Study of Chemical Residues In Flsh (US. EPA, 1992a. 1992b). Analysis of mercury by CVAA (U.S. EPA, 1989a). Anafysk of organ’ochiorine pestkkfes end PCBs by GCRiAS (U.S. 
EPA. 1989c). Analysis of dioxlns/dibenrofurans by high-rssolutlon gas chromatographyhlgh-resolution mass spectrometty (HRGC/HRMS) (U.S. EPA, 1989b). 

l U.S. EPA (1991). Analysis of cadmium, lead, and selenium by ICP. Analysis of mercury by CVAA 

’ U.S. Fish and Wildlife Service National Contaminant Blomonitorlng Program (Schmitt and Brutiaugh, 1990; Schmitt et al., 1990). Analysis of cadmium and lead by GFAA. Analysts of 
mercury by CVAA. Analysis of selenium by hydride generation atomic absorption (HAA). Analysis of organochlorfne pestfckks and PCBs by GC/ECD. 

s Potlock et al. (1991). Conposlted fkh saanples extracted and analyzed for organics by GCIECD using FDA Method PAM 211 .l In the Pesffdde Ana/@ca/ ManuaCVol. I (U.S. FDA, 1978). 
This method has been validated In fnterkboratary studies and Is an offidal method of the Assodatlon of Offidal Analytical Chemists (AOAC) for DDT, chlordane, and PCBs in ffsh. Mercury 

was determined using the AOAC flameless atomic absotptbn method (Wflliams. 1984). 

h California Department of Fkh and Game. (1990). Metals m&hods based In parf on EPA SW-646 methods (U.S. EPA, 1986b). Anafysk of cadmium and lead by flame AA and GFAA. 
Analysk of mercury by CVAA. Analysk of selenium by hydride generation AA. Organfcs methods bssed on FDA methods (U.S. FDA, 1975) and EPA 301(h) methods (U.S. EPA, 1986a). 
Analysk of organochlorlne and organophosphate pesticides and PCBs by GCIECD. Analysis of PAHs by gas chromatography/flame lonlratlon detection (GCIFID). 

’ U.S. EPA (1985, 1986, 1987b). Analysis of cadmium and lead by GFAA or ICP. Analysis of selenium by GFAA. Analysis of mercury by CVAA Analysk of organochlorfne peslkldes and 
PCBs by GC/ECD. Analysis of organcphosphate pesticides by GC/phosphorus specific flame photometric or alkali flame Ionization detection. Analysis of PAHs by GC/MS. Extract cleanup 
(e.g., removal of polar Interferences by alumina column chromatography) assumed. 

1 LOD - Limit of detectbn. Method defection limit as defined In 40 CFR 136 usfng a rrdnh-num of three feplicales. “’ 

(continued) 



Table H-l (continued) 

PQL - Practical quantitation limit. Defined in the Puget Sound Estuary Program as the minimum concentration of an analyte required to be measured and allowed to be reported without 
qualification as an estimated quantity tar samples without substantial interferences. Based on the lowest concentration of the Initial calibration curve (C, In pglml), the amount 01 sarrple 

typically analyzed (W. in g), and the final extract volume (V. In ml): 

pQL (pg/g ;ppm) I ’ (~g’mL~*v(d) 
W( ) 

’ ML0 - Minlmum level of detection. Concentration predicted from ratio of baseline noise area to labeled internal standard plus three times the standard error 01 the estimate lrom the weighted 

initial calibration curve. 

m TQL I Target quantitation limit. Specific detection limits were not determlned for individual samples, so were operatidnally set at zero. 

” MDL - Method detection Ilmit. Min!mum concentration ot an analyte that can be Identilied. measured, and reported with 99 percent cdnfidenca that the analyte concentration Is greater than 
zero. Determined according to the procedure In 40 CFR 136 using seven replicates. 

, 

o LOD (for metals) - 3(S,* - S,*), where Sb2 and S,* are vadances of concentrations measured for procedural blanks +nd a low-level’&z4e, mspectlvely. LOD (for pestlcldes) - Mean method 
blank plus three times the standard deviation. Determlned according to Keith et al. (1983). . 

p LOQ - Limit of quantitation. Mean method blank plus 10 times the standard deviation. Determined according to Keith et al. (1963). 

q MDL - Method detection limit. Determined according to procedure In 49 CFR 209. 

’ LOO I Limit of detection. The lowest concentration that Is statistically different from a blank Determined according ip the IUPAC method in Long and Winetordner (1983). 

’ From U.S. EPA (1985). Based on detection levels normally achieved in methods commonly used for tksue analy%F,ln environmental laboratories. These detectlon limlts are generatly 
between the instrument detection limit (IDL) and method detection limit (MDL) (see Section 8.3.3.3) and are based on’tie expartise and best profesabnal judgment of experienced analysts. 

Detection limits for metals based on 5 g (wet weight) of muscle tissue digested and diluted to 50 ml. Detection limits for organics based on 25 g (wet welght) of muscle tlsaue extracted, 

concentraled to 0.5 ml atter gel permeation chromatography cleanup, and 1 FL injected. Bonded, tused silica capillary GC columns, whl& provide better resolution than packed columns, are 
assumed tar analysis o! semivolatile con-pounds. 

I LOO - Limit of detection. No procedure given for determlnlng the LOO. 

” The higher detection limits are appropriate for pestlcldes such as mlrex, the DDTs, and endosullans. Con-pounds such as lindane and hexachloroberuene can be detected at the lower liiifs. 
Toxaphene (a mixture) may require a hlgher detection limit than the other organcchlortne pesticides. 

” Aroclors not determined. Values given +re for individual mono- through dacachlorobiphenyis. 

w Aroclors not determined. PCBs reported by total congener at the following levels of chlorination (TQLS In parentheses): l-3 (1.25 ppb); 4-6 (2.5 ppb); 7-8 (3.75 ppb); 9-10 (625 ppb). 

. .., (continued) 
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Table H-l (continued) 

’ Detection and quanthatkn limits obtained from a survey al 10 laboratories with expertise in dioxln/dibenrafuran analyses by HRGC/HRMS ranged fmm 0.04-10 ppt and 0.2-100 ppt, 
respectively. 

Refrronces: 

Brown, D.W., A.J. Friedman. and W.D. MacLeod, Jr. 1985. Oualify Assurance Guidelines for CbemM Analysis of Aqua!ic Environmental Samples. Prepared for Seattk District, U.S. Army Corps 

ot Engineers, Seattle, Washington. National Analytical Facility, National Ocaenographk and Atmospheric Admlnistratkn. Seattle, WA 

California Department 01 Fish and Game. 1990. Laborafory Ovalily Assurance Propram Pkm. Environmental Services Division, Sacramento, CA. 

Honvitt, W., L. Kanps, and K. Bayer. 1980. Quality assurance In the analysis of foods for trace costituenk. Anal. Chem. 6X1344-1354. 

IRIS (Integrated Risk Information System). 1993. U.S. Environmental Protection Agency, Duluth, MN. 

Keith, L.H., W. Crommett. J. Deegan, Jr., RA. Libby, J.K. Taylor, and G. Wentler. 1983. Principles of environmental analysis. Anelfl. Chem, 55:l,426-1435. 

Krahn, MM.. CA. Wigren, R.W. Pearce, L.K. Moore, R.G. Bogar, W.D. MacLeod. Jr., S.L. Chan, and D.W. Brown. 1988. Standard Analytical Procedures tar the NOAA National Analytical 

Facility. New HPLC Cleany, and Revised Extraction Procedures for Organk Contaminants. NOAA Tech. Memo NMFS FNWC-153. National Oceanic and Atmospheric Administration, U.S. 
Department ol Commerce, Northwest and Alaska Fisheries Center, Seattle, WA. 52 pp. 

Long, G.L.. and J.L. Winelordner. 1983. Limit o! detection. A closer look at the IUPAC detinitlon. Anal. Chem. 55(7):712A-724A. 

MacLeod W.. Jr., D. Brown, A Friedman. 0. Maynes. and R. Pierce. 1985. Standard Analjltcal Procedures of the NOA+ NatIonal Analytical FaciLi& fQE4-85, Extractable Toxic Organic 
Compounds. NOAA Technical Memorandum NMFS FMWC-64. Prepared for the National Status and Trends Program, National Oceank and Atmospheric Admlnistratkn, U.S. Department 01 
Commerce, Rockville, MD. 

NUS. 1985. Laboratory data validation lunctional guidelines for evaluating organics analysis. Technical Directive Document No. HQ-841041. Prepared by the U.S. EPA Data Validation 

Workgroup for U.S. EPA Hazardous Site Control Division, Washington, DC. 

Puget Sound Estuary Program. 1990a (revised). Recommended guidelines tor measuring organic compounds in Puget Sound sediments and tissue samples. In: Recommended Pfofocols and 
Guidelines for Measuring Selected Entironmenfal Variables in Pugef Sound Prepared by PTI Environmental Services, Bellevue. WA Regkn 10, U.S. Environmental Protection Agency, 

Seattle, WA. (Looseleal) 

Puget Sound Estuary Program. 199Ob (revised). Recommended protoools for measuring metals in Puget Sound water, sediment, and Issue samples. In: Recommended frotocc/s and 
Guidelines for Measuring Selected Environmental Variables in Pugef Sound. Prepared by PTI Environmental Services, Bellevue, WA Regkn 10, U.S. Environmental Protection Agency, 

Seattle, WA. (Looseleaf) 

Schmitt, C.J., and W.G. BtumbauQh. 1990. National Contaminant Bkmonitoring Program: Concentrations ot arsenk, cadmium, copper, lead, mercury, selenium, and rlnc In U.S. lreshwater fkh, 
1978-1984. Arch. Environ. Conlam. Toxicol. 19731-747. 

(continued) 



Table H-1 (continued) 

Schmitt, CJ., J.L. Zajicek, and P.H. Peterman. 1990. National Contaminant Bionwnitoring Program: Residues 01 organochlorlne chemicals in U.S. freshwater fbh, 19761984. Arch. Environ. 
Confam. Toxikot. 19:748-781. 

U.S. EPA (U.S. Environmental Prelection Agency). 1964 (revlsed January 1985). Con&acf Laboraroq program Sraremenr of Work for Crgan/cs Analysis, MM-Media, Mu/r/-Corrcentiarion. IPD 
WA 8S-T176, Tl77, T178. Washington, DC. 

U.S. EPA (U.S. Environmental Protection Agency). 1985. Bioacwmuiation Monitoring Guidance: 3. Recommended A&&a/ Detection Umits. EPA-503/6-90-001. Cffice of Marine and 

Estuanne Protection, Washington, DC. 

U.S. EPA (U.S. Environmental Protection Agency). 1986a. Bloaccumularion Monitoring Guidance: 4. Analytkal Melhods /or U.S. EPA fr/omy Pollutants and 301(h) P&i&es in Tissues from 
Marine and Estuarine Organisms. EPA-503/6-90+02. Office of Marine and Estuarine Protection, Washington, DC. 

U.S. EPA (U.S. Environmental Protection Agency). 1986b. Tesr M&hods for the Evaluation of Solid Waste, PhysicavCheinical Methods. SW-646; 3rd Edition (with 1990 updales). Otfica of 

Solid Waste and Emergency Response, Washington, DC. 

U.S. EPA (U.S. Environmental Protection Agency). 1987a. Con&ad LBborarory Prcgram Sfafement of Work. inorganic Anaiyss, MM-media, Mufipconcenfrafion. SOW No. 87 (Revised 
Decetir 1987). Washington, DC. 

U.S. EPA (U.S. Environmental Prelection Agency). 1987h. Ouallty Assurance/Ouaky Control (OAAYC) for 301(h) hfon/toring Programs: Guidance on Field and Laboratory Methods. EPA- 

430/9-86-004. Office ol Marine and Estuadne Protection, Washington, DC. 

U.S. EPA (U.S. Environmental Protection Agency). 1988. Laboratory Data Validation Functional Guidelines for Eva/uat& Organics Analysis. EPA R-582-5-5-01. U.S. EPA Sample Management 

Office. Alexandria, VA. 

U.S. EPA (U.S. Environmental Protection Agency). 1989a. Analytical Procedums and Ouelify Assurance P/an for fhe Detennfnation of Mercury In Fish. Draft. Envlronrnental Research 
Laboratory. Duluth MN. 

U.S. EPA (U.S. Environmental Protection Agency). 1988. Anaiyticzxl Prncedums ard Uuakty Assurance Plan for the De!emination of PCDD~CDFin Fish. Draft. Envlronmental Research 
Laboratory, Duluth MN. 

U.S. EPA (U.S. Environmental Protection Agency). 1989c. Analyficar Procedures and Ouality Assurance P/an for rbe Determination of Xenobiofic Chemlca/ Confaminants in Fish. 

EPA-600/3-90-023. Environmental Research Laboratov. Duluth, NM. 

U.S. EPA (U.S. EnvIronmental Protection Agency). 19894. Method 1624:’ Volalile Organic Compounds by lsorope Dilution GCMS. Method 1625: Semivolatile Organic Compounds by kofope 
Dilution GC’IUS. Office of Water Regulations and Standards, Industrial Technology Division, Washington, DC. 75 PP. 

U.S. EPA (U.S. Environmental Pmtection Agency). 1991. Melhods for Ihe Derermination of Metals in EntifonmenhlSamples, EPA-600/4-911010. Environmental Monitoring Systems 

bbatatory, Olfke of Research and Development. Cincinnati, OH. 

U.S. EPA (U.S. Environmental ProtectIon Agency). 1992a. National Srudy of Chemkal Reskfues In Fish. Volume I. EPA-823/R-92-008& OHice of Sdence and Technology, Washington, DC. 

(conttnued) 



Table H-l (continued) 

U.S. EPA (U.S. Environmental Protection Agency). lQQ2b. National Sk@ of Chemical Residues In fish. Volume II. EPA-823/R-92-008b. Office of Science and Technology, Washington, DC, 

U.S. FDA (U.S. Food and Drug Admlnlstralion). 1975. P&&&9 Analyrca/ Manual Yo/ums 1, Melhods Which Defecf Mu/tip/e Residues. Se&n 2.32. RockMe, MD. 

U.S. FDA (U.S. Food and Drug Administration). 1978. Pesticide AnalyYkal Manual, Volumes I and II. Report No. FDAIACA~QI~S-3. U.S. Department of Health and Human Se&es, 

Washington, DC. 

WHO (World Health Organization). 1990. Envfronmenfal Health Crileria 101: Methyl mercwy. World Health Organization, Geneva, Swltrerland. 

Williams, S. (ccl.). 1984. Ohkiat Methods of Anatpls of tie Assoclallon of OhWat Analytical Chemists. Fourteenth edition. The Association of Offldal Analytical Chemfsts, Inc., Arlington, VA. 
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LEGEND 

Abbreviations column descriotions are: 

MCLG - Maximum Contaminant Level Goal. A non-enforceable 
concentration of a drinking water contaminant that is protective of 
adverse human health effects and allows an adequate margin of 
safety. 

MCL - Maximum Contaminant Level. Maximum permissible level of a 
contaminant in water which is delivered to any user of a public 
water system. 

RfD - Reference Dose. An estimate of a daily exposure to the human 
population that is likely to be without appreciable risk of deleterious 
effects over a lifetime. 

DWEL - Drinking Water Equivalent Level. A lifetime exposure concentration 
protective of adverse, non-cancer health effects, that assumes all 
of the exposure to a contaminant is from a drinking water source. 

(*) The codes for the Status Req and Status HA columns are as follows: 

- 
E - final 

0 - draft 

I- - listed for regulation 

E - proposed 

1 - tentative 

Other codes found in the table include the following: 

_NA -- not applicable 
ps - performance standard 0.5 NTU - 1 .O NTU 

TT - treatment technique 

*+ - No more than 5% of the samples per month may be positive. For 
systems collecting fewer than 40 samples/month, no more than 1 
sample per month may be positive. 

*** _ guidance 

Large discrepancies between Lifetime and Longer-term HA values may occur 
because of the Agency’s conservative policies, especially with-regard to 
carcinogenicity, relative source contribution, and less than lifetime 
exposures in chronic toxicity testing. These factors can result in a 
cumulative UF (uncertainty factor) of 10 to 1000 when calculating a 
Lifetime HA. 



The scheme for categorizing chemicals according to their carcinogenic 
potential is as follows: 

Grout A: Human carcinoaen 

Sufficient evidence in epidemiologic studies to support causal association 
between exposure and cancer 

Grouo B: Probable human carcinoqen 

Limited evidence in epidemiologic studies (Group Bl ) and/or sufficient 
evidenpe from animal studies (Group B2) 

Grout C: Possible human carcinoaen 

Limited evidence from animal studies and inadequate or no data in humans 

Grouo D: Not classifiable 

Inadequate or no human and animal evidence of carcinogenicity 

Grout E: No evidence of carcinoqenicitv for humans 

No evidence of carcinogenicky in at least two adequate.animal tests in 
different species or in adequate epidemiologic and animal studies 
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) 1 ORGANICS 

Acenaphthene 

Acifluorfen 

Acrylamide 

Acrylonitrile 

‘Adipate (diethylhexyll 

Alachlor 

Aldicarb 

Aldicarb sulfone 

Aldicarb sulfoxide 

Aldrin 

Ametryn 

Ammonium sulfamate 

Anthracene (PAHI 

Atrazine 

Baygon 

Bentazon 

Benzfalanthracene (PAHI 

Benzene 

Benzofalpyrene (PAHI 

BenzofbIfluoranthene (PAHI 

Benzo(g,h,i)perylene IPAH) 

Benzoficjfluoranthene (PAH) 

bis-2-Chloroisopropyl ether 

Bromacil 

Bromobenzene 

T 

F 

T 

F 

F 
D 

.‘D’ 

D 

F 

T. 
P 

F 

F 

.P’ 

P 

L 
L 

zero -, 

zero i-r 

zeib - : 

0.4 ‘0.4 

: zero O.QdZ 
0.007 0.007 
0.007 0:007 

0.007 0.007 
. .’ 

. ‘. 

0.063 3 b.003 

o.cl2 -, 

zero 0.000 

zero 0.005 

zero 0.000 
zero o.oob 

Zero 0.000 

. 

. 

6.4 0.66 010 1.3 

0.04 0.001 
,. . 6’ 0.6 . 

? ‘o.bl 
. 0.001 

I 0.00 1 

. 0.001 

0.0003 0.00003 

3 0.009 
10. ‘0.28 

0;3 

0.2 0@35 

0.1 0.004 

ci.9’. ‘o.b0;25 

. 

:. :i .,,,.;:, y ‘, I :’ . ,:. , ,::: 
. 
‘. ‘Y. ‘, . . 

13 0.04 

9 0.13 

. . :. . . . . 

0;4 - 

0.04 - 
. ,._ 

20 0.4 

0.4 - 
0.035 0.007 

0.035 0.007 

0.035 0.007 
0.001 - 

0.3 0.06 
8 ,.2 

0.2’ 0.603 ’ 

0.1 0.003 

0.09 6,02 

. 

..e:i.., . 

. 

1 0.3 

5 0.09 
. 

0.1 

0.00 1 

0.006 

3 

0.04 

0.0002 

0.1 

: ,  

Zancer 

Group 

82 

82 

Bl’ 

c ~ 
82 
D 

D 

0 

82 

D : 

D 

D 

C 
C 

I3 

82 

A 

82’ 

82 
D 

82 

D 

C 

’ Under review. 

NOTE: Anthrncene and Benzo(g,h,iIperylene - not proposed in Phase V. 

NOTE: Changes from the last version are noted in Italic and Bold Face print. 
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lromochloroacetonitrile 

lromochloromethane 

rromodichloromethane (THGj 

iromoform (THM) 

lromomethana 

lutyl benzyl phthalate IPAEI 
furylate 

lutylbenzene n- 

lutylbenzene sec- 

lutylbeniene ?ert- 

Zarbaryl 

Zarbofuran 

Carbon tetractrloride 

Iarboxin 

Ihloral hydrate 

Ihloramben 

Ihlordane 

Ihlorodibromomethane (THM) 

Shloroethane 

Chloroform (THMI 

Chloromethane 

Chlorophenol (2-I 

p-Chlorophenyl methyl 
sulfide/sulforre/sulfoxide 

Chloropicrin ’ 

Chlorothalonil 

Chlorotoluene o- 

Chlorotoluene o- 

Chlorpyrifos 

Chrysene (PAH) 

Cvanazine 

zero 

ztm 

zero 

. 

0.04 

zero 

0.04 

zero 

0.06 

zero 

. 

zero 

0.001 

0.1 +/b. 08 + 

0.1 iiO; 08 +, 

0.1 

b.04 

0.005 

0.06++ 

0.002 

0.7 -/O. 08 + 

0.1'/0.08+ 

7 

': 
,.. 

,,I. ',. 
I:. ,,:; 

; .:. . . 
: '.i 

>tatus 
:,;.jd;';:; 

'. ., .y 

0 

F ,: 

D 

0. 
F 

,. 

F 

,D 
D 

D 

F 

.F’ 
F 

F 

D 

F 

F 

D 

D 

D 

F 

D 

j0 

7 

5 

0.1 
. 

2 
. 

. (̂ 

1 

0.05 

4 

1 

7 

3 

0.06 

7 

1 

7 

2. 

0.1 

2 
. 

. . 

1 

d.05 

0.i 

1 

1.4 

3 

0.06 

.7 

4 

0.4 

0.05 

0.2 

2 

2 

0.03 

..:.Hbalth Advisories 

i 

3 

i 

j.5 

I 
l 

1 

3.2 

3.3 

4 

0.6 

0.5 
. 

8 

'0.013 0.5 

0.02 0.7 

0;02 0.7 

0.00) 0.04 

0.2 6. 
0.05 2 
. . 

. . 

. . 

0.1 4 

0.005 0.2 

0.0007 0.03 

0.1 4 

0.0002 0.07 

0.015 0.5 

0.00006 0.002 

0.02 6.7 

0.01 0.4’ 

0.004 0.1 

o.b65 0.2. 

. . 

‘0.015 0.5 

0.02 0.7 

0.02 0.7 

0.003 0.1 
. 

0.69 
. 

:. 

0.01 
. 

0.35 

0.7 

0.04 

6.7 

0.06 

0.1 

b.06 

0.003 

0.04 

0.1 

0.1 

0.02 

0.00 1 

0.06 

0.4 

0.03 
. 

0.003 

0.6 

0.15 

32 
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Aluminum 

Color 

Corrosivity 

Fltidridk * 

Foaming agents 

lion 

Manganese 

Odor 

PH 

Silver 

Sulfate 

Total dissolved solids (TDS) 

0.05 to 0.2 

15 color units 

non-corrosive 

3 threshold odor numbers 

6.5 - 8.5 

500 

Status Codes: P - ,proposed, F - final 

* Under review. 
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~[;;.I:: $j c,($ :‘: ’ ;;;;;Tj@~ I;.;,; 

Cryptosporidium L - - 

Giardia lamblia f= zero TT 

L egionella Ffl zero -rr 
%.. 

Standard Plate Count P NA TT . 
Total Coliforms (after 12/31/90) F zero +* 

Turbidity (after 1’2/31/5@). F NA PS 

Viruses F@ zero 3-T 

Key: PS, TT, F, defined as previously stated. 

@ Final for systems using surface water; also being considered for 
regulation under groundwater disinfection rule. 
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