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1. EXECUTIVE SUMMARY 

In September 1995, Baker Environmental, inc. (Baker) requested a proposal from SBP 
Technologies, Inc. (SBP) to install an in situ groundwater treatment technology at Site 69, Marine 
Corps Base (MCB) Camp Lejeune, NC to treat chlorinated solvents contaminated groundwater. 
As part of the request for proposal, Baker submitted site specific geologic and chemistry data to 
SBP for review. After evaluating the data, SBP and its collaborator IEG Technologies, Charlotte, 
NC (IEG) recommended that a UVB, and a KGB system be installed to perform a treatability 
study at the site. 

The Department of Navy (DON) through Baker funded this two phase treatability study to 
determine the technical and economic feasibility of using these (UVB and KGB) innovative in- 
well aeration technologies at Site 69, MCB Camp Lejeune. The objectives of the Phase I study 
(six months of actual operation) were to show that a groundwater circulation cell could be created 
at the site which would mobilize and transport contaminants to the wells for treatment, to 
experimentally (via dye test) determine the zone of influence (ZOI) of each circulation cell, and 
to show that contaminants were being removed by monitoring for target volatile organic 
compounds (VOCs) in the off-gases, and in groundwater. 

Mathematical models were used to predict the ZOI of each system. The ZOI is typically defined 
as the distance between the upgradient, and the downgradient stagnation points of the circulation 
cell. The models predicted that the ZOI of the KGB would be 93 ft, and that of the UVB would be 
368 ft. In February 1995, the two systems were installed, and were in operation by March 1995. 
The KGB was installed in the shallow Castle Hayne aquifer to 12 ft below ground surface (bgs) 
where the target contaminants were vinyl chloride o/C), 1 ,Zdichloroethene (DCE), 
trichloroethene (TCE), tetrachloroethene (PCE), and 1 ,I ,2,2-tetrachloroethane (1 ,I ,2,2-TCA). 
The UVB was installed in the upper Castle Hayne aquifer to 74 ft bgs where the target VOCs 
were VC, DCE, and TCE. Monitoring wells were installed within the estimated ZOI of each 
systems to monitor changes in groundwater VOCs, and other physical/chemical parameters. 
These wells were also used as injection and monitoring stations for the dye test. 

The UVB dye test was successful, and validated that a circulation cell was established. It also 
indicated that at a minimum, a 188 ft ZOI was created by the UVB system. The KGB dye test did 
not provide any results. The test failed again when repeated with a different dye. Groundwater 
monitoring data indicated that a circulation cell may have been established at the KGB site, but 
the preliminary transducer test was inconclusive in determining this. Consequently, the ZOI of 
the KGB circulation cell could not be validated. 

During six months of operation, the UVB well did not mobilize significant contaminants to the 
well for treatment. On average, concentration of target VOCs were reduced by 16% in 
groundwater monitoring wells within the ZOI of the UVB. Primarily, these reductions may be due 
to dilution and in situ biodegradation in the circulation cell. Additional monitoring data over the 
next three to six months would help evaluate this further. During the same time, the KGB well 
mobilized and removed at least 10.10 kg of target VOCs by stripping. On average, concentration 
of target VOCs were reduced by 15% in groundwater monitoring wells within the estimated ZOI 
of the KGB. 

To complete a technical and economic evaluation of these systems for Site 69, the following 
recommendations were made at the end of the Phase I study: 

(i) Relocate the UVB well to the area of high contamination in order to determine its treatment 
rate and efficiency as a remediation system. 
(ii) Continue operation of the KGB system. Use a modified well development method to remove 
sediments and improve operation of the KGB well. 
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(iii) Conduct frequent (every two weeks) sampling and analysis of off-gases from both systems to 
determine the removal rates of target VOCs. 
(iv) Sample groundwater from selected wells in the immediate vicinity of both systems, 
(v) Operate both systems (Phase II study) for at least three months. 

The Phase II study was initiated in June 1997, and both systems were in operation by the second 
week of August 1997. Plugging problem continued with the KGB system, and in October 1997, it 
was decide to shut down the KGB system. 

The UVB system operated satisfactorily after initial problems with flow rates and pumps. It 
reduced the concentration of VOCs at the well by 99% in sixteen weeks of operation. In the time 
frame of sixteen weeks, the UVB system did not reduce contamination levels at well MW17-UW 
(56 ft from the UVB), but marginally reduced contamination levels in well MW15-IW (19 ft from 
the UVB). 
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2. INTRODUCTION 

2.1 Proiect Description 

This Treatability Study Report has been prepared by SBP and Baker for the United States 
Department of the Navy (DON) under the DON, Atlantic Division, Naval Facilities Engineering 
Command (LANTDIV) Comprehensive Long-Term Environmental Action Navy (CLEAN) 
Contract N62470-89-D-4814, Contract Task Order 0332 for Site 69, the Rifle Range Chemical 
Dump, MCB, Camp Lejeune, NC. The treatability study is being conducted concurrent with the 
Remedial Investigation/Feasibility Study (RI/FS) for Site 69. 

MCB Camp Lejeune was placed on the CERCLA National Priorities List (NPL) on October 4, 
1989 (54 Federal Register 41015, October 4, 1989). The United States Environmental Protection 
Agency (USEPA) Region IV, the North Carolina Department of Environment, Health and Natural 
Resources (NC DEHNR) and the DON then entered into a Federal Facilities Agreement (FFA) 
for MCB, Camp Lejeune. The primary purpose of the FFA is to ensure that environmental 
impacts associated with past and present activities at the MCB, Camp Lejeune are thoroughly 
investigated and appropriate CERCLA response/Resource Conservation and Recovery Act 
(RCRA) corrective action alternatives are developed and implemented as necessary to protect 
public health and the environment. 

The primary concern at Site 69 is the presence in groundwater of chlorinated VOCs. A Draft 
Feasibility Study (FS) was completed for Site 69 (Baker, October 1994) in which several 
groundwater treatment alternatives were evaluated. Of the groundwater treatment technologies 
evaluated, the innovative technology known as in-well aeration, or “in situ air stripping,” 
appeared to offer the most advantages with respect to effectiveness, implementability, and cost. 

This Treatability Study Report provides the objectives, technology description, approach, results 
and discussions, and conclusions and recommendations for both Phase I and Phase II 
treatability study activities at Site 69. Chapters 3, 4, 5, and 6 describe the approach, results and 
discussions, and recommendations for the Phase I study (first nine months of operation). 
Chapters 7 through 10 describe the approach, results and discussions, and recommendations for 
the Phase II study (last three months of operation). The UVB and KGB technologies are 
innovative in-well aeration treatment systems for in situ treatment of contaminated groundwater. 
These technologies were developed and patented by IEG mbH of Germany. SBP of White 
Plains, NY represents the sole source of the UVB and KGB technologies in the United States. 
SBP performed this treatability study under subcontract to Baker. 

The primary objectives of this treatability study were to: 

(i) show that a groundwater circulation cell could be created at both sites (UVB and KGB) which 
would mobilize and transport contaminants to the wells for treatment, 
(ii) determine if the technologies are effective, implementable, and economical for remediation 
and/or containment of contaminants of the shallow and upper Castle Hayne aquifers at Site 69, 
(iii) determine experimentally (via dye test) the ZOI of each circulation cell, and 
(iv) show that contaminants were being removed by monitoring for target (VOCs) in the off- 
gases, and in groundwater. 

2.2 Site Descrirdion 

Site 69, the Rifle Range Chemical Dump, is located west of the New River in the area of MCB 
Camp Lejeune known as the Rifle Range (see Figure 2-l). The site is approximately 14 acres in 
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size and is situated in a topographically high area (see Figure 2-2). During the period 1950 to 
1976, the area was used to dispose chemical wastes including polychlorinated biphenyls (PCBs), 
solvents, pesticides, calcium hypochlorite, high-test hypochlorite (HTH), and drums of “gas”, 
which possibly contained Chemical Warfare Material (CWM), such as “mustard gas.” The area is 
overgrown to the point that the boundary of the former dump is not readily noticeable. Three 
bodies of surface water are located within a quarter mile of the site: the New River to the west, 
an unnamed tributary of the New River to the north, and Everett Creek to the south. In addition, 
a limited number of small pools of water are present in the low-lying areas of the site. The site 
area is rather secluded; however, training exercises are conducted throughout the surrounding 
area. Currently, a fence surrounds the site to restrict access. 

The site is underlain by silty sands from the ground surface to a depth of approximately 12-15 
feet. Beneath the silty sand is a fairly continuous sandy clay, and sand and clay unit, to a depth 
of approximately 26-36 feet. The clay horizons of this unit act as an aquitard. The upper unit of 
the Castle Hayne aquifer, which was encountered below the clay retarding layer, consists of silty 
sand with shell and limestone fragments. 

In general, shallow groundwater (perched zone) appears to flow radially from the center portion 
of the site to the outer, low lying areas. Groundwater in the upper portion of the Castle Hayne 
aquifer appears to flow in a general eastern direction towards the New River. Groundwater levels 
at Site 69 range from 0.34 to 3.3 feet below ground surface (bgs) for the perched water zone. 
The potentiometric surface for wells screened at 38 to 45 ft bgs is 25-30 feet below top of 
casing. The estimated horizontal hydraulic conductivity for the site is 1 .O x 1 Om4 cm/set and the 
estimated vertical hydraulic conductivity for the site is 1 .O x 10 -5 cm/set. The water table 
gradient has been determined to be 0.065 for the perched aquifer, and 0.016 for the groundwater 
aquifer. Groundwater contamination at Site 69 primarily consists of chlorinated VOCs such as 
cis-1,2DCE, trans-1,2-DCE, TCE 1 ,1,2,2-TCA, PCE and VC. The highest levels of 
contamination are centered around monitoring wells 69-GW15. The vertical extent of 
contamination in the area of monitoring well cluster 69-GW15 was 60-75 feet bgs. 

All of the above information is from the RI work conducted by Baker, which is cited in the Draft 
Final Remedial Investigation Report [l]. 

2.3 Treatment Technoloav Descrbtions 

The UVB/KGB technologies were designed and developed by IEG mbH of Germany as a 
methodology for in situ treatment of groundwater, and were first introduced in the U.S. in 1992. 
SBP has the exclusive rights to distribute these technologies in North America, and to the 
Department of Defense (DOD) for its sites worldwide. 

2.3.1 The UVB Technoloav 

The UVB groundwater and soil treatment technology consisted of a specially constructed well 
which was developed by IEG mbH of Germany. The patented technology is based on a double 
screened well which can simultaneously mobilize and treat contaminants from the unsaturated 
zone, capillary fringe, and the saturated zone [2-41. At Site 69, the UVB technology was designed 
to provide in situ remediation of chlorinated hydrocarbon contaminants only in the saturated 
zone. The UVB system creates a circulation cell that transports the dissolved and residual 
mobile-phase hydrocarbons to a central well casing for treatment. The treatment methodology is 
primarily air stripping for VOCs, and secondarily, bioremediation for semi- to non-volatile 
hydrocarbons. Water leaving the well is enriched with dissolved oxygen (DO) due to in-well 
stripping which enhances in sifu biodegradation. 
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The combination of these approaches makes this technology an effective alternative to other 
conventional remediation methods for groundwater. An obvious advantage of this in situ method 
is that it accomplishes treatment without groundwater extraction, hence no surface treatment is 
required. 

Vertical groundwater circulation in the saturated zone is established by creating a pressure 
differential (using a mechanical pump and/or an air-lift pump) across the two screens in the well 
[5-71. In a standard circulation mode, groundwater enters the well through the lower screen and 
leaves through the upper screen. In a reverse circulation mode groundwater enters the well 
through the upper screen and leaves through the lower screen. Between its travel within the 
casing from one screen to the other, the groundwater passes through one or many in-well 
treatment systems. These, for example, may include an air stripper/aerator and/or an in situ 
bioreactor, depending on the type of contaminants being treated. VOCs in the off-gases are 
usually processed in an above-ground granular activated carbon (GAC) unit. Off-gas bioreactors 
or thermal oxidizers are used when appropriate. Groundwater leaving the treatment well can be 
supplemented with nutrients, additional dissolved oxygen, and co-substrates to further facilitate 
in situ biodegradation of contaminants in the aquifer. 

An upgradient capture zone, and a downgradient release zone are calculated for a given 
circulation cell. Part of the groundwater flow entering the well casing is from the newly captured 
upgradient groundwater, while the remaining portion of water entering the casing at the same 
time is recirculating in the cell around the remediation well. An equal portion of treated 
groundwater leaving the well casing exits the circulation cell through the downgradient release 
zone. As the system operates over time, the VOC concentrations in groundwater fluctuate 
initially due to soil flushing and mobilization, then decrease gradually until an asymptotic level is 
reached. 

23.2 The KGB Technoloay 

The Coaxial Groundwater Ventilation (KGB in German) is used i) to create a circulation cell 
within perched groundwater and shallow aquifers, ii) to remove VOCs, and iii) to enhance in situ 
microbiological degradation. The KGB well is equipped with a specially designed air distributor 
positioned at the bottom of the borehole, and a soil vapor extraction (SVE) screen in the lower 
vadose zone. On the surface, a blower pulls vacuum in the range of 20 to 40 mbars on the SVE 
screen, and a compressor injects air with a pressure sufficient to overcome the water column 
pressure. The air bubbles rise within the borehole filled with gravel pack, and cause the water to 
flow upward due to an air-lift effect. A continuous circulation of groundwater is established in the 
area surrounding the KGB well which delivers contaminated water for air stripping. VOCs 
dissolved in groundwater are transferred from the aqueous phase to the gaseous phase in an 
amount relative to their gas-liquid distribution coefficients. When these sparged bubbles burst on 
the water-air interface, the air is immediately drawn into the screen of the vacuum extraction well 
and transported to the surface. In addition, vapors from the vadose zone are also drawn by the 
blower removing the VOCs by vacuum extraction. On the surface, the off-gases are processed in 
above- ground GAC units. Off-gas bioreactors or thermal oxidizers are also used when 
appropriate. 
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PHASE I TREATABILITY STUDY 

3. TREATABILITY STUDY APPROACH 

3.1 Goals and Objectives 

The major objectives of this treatability study were to: 

(i) determine if the UVB and the KGB technologies were effective and economical for 
remediation and/or containment of contaminants in the shallow and upper Castle Hayne aquifers 
at Site 69, MCB, Camp Lejeune, NC. 

(ii) provide engineering parameters related to the design and implementation of full-scale (series 
or combination of systems) UVB and KGB remediation systems at Site 69, MCB, Camp Lejeune, 
NC. 

More specifically, the treatability study was conducted to answer the following questions in 
support of the feasibility study: 

(i) Can the UVB and the KGB technologies be implemented on a full-scale under the existing 
hydrogeologic conditions at Site 69? 

(ii) Can dye trace experiments and pressure transducers be used to determine if a circulation ceil 
has been established. Without a circulation cell, remediation is not possible. 

(iii) How effective were the UVB and the KGB technologies? The overall effectiveness was 
partially determined based on an average reduction of target VOCs in groundwater. Four 
groundwater sampling events were conducted to determine the concentration of target VOCs in 
selected monitoring wells. In addition, off-gas samples were collected to estimate the mass of 
target VOCs removed by air stripping and vacuum extraction. 

(iv) Are the UVB and the KGB remediation technologies cost effective? Based on the 201 
created, the number and types of UVB and KGB systems required to treat the impacted area can 
be estimated. The capital cost for these units along with the associated annual operating and 
maintenance cost over an estimated period of operation would determine the long-term 
remediation costs for Site 69. 

The following parameters were evaluated to assess the technical and economical feasibility of 
the UVB and KGB technologies during this treatability study: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Zone of influence of the UVB (from tracer study) 
Zone of influence of the KGB (from tracer study) 
Cumulative water processed by the UVB (from actual measurements) 
Cumulative water processed by the KGB (estimated) 
Cumulative air processed by the UVB (from weekly, bi-weekly and monthly monitoring) 
Cumulative air processed by the KGB (from weekly, bi-weekly and monthly monitoring) 
GAC breakthrough, and GAC consumption for the UVB 
GAC breakthrough, and GAC consumption for the KGB 
Contaminants removed by the UVB (from off-gas and groundwater analyses) 
Contaminants removed by the KGB (from off-gas and groundwater analyses ) 
Electric power consumption (pump, blower, compressor) 
Frequency and extent of maintenance requirements 
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3.2 Modeling and Design Calculations 

3.2.1 UVB System 

The stripping efficiency of the UVB is based on the air to water ratio. The UVB-250 system 
usually draws in approximately 150 m3/h of air (measured range 119 to 207 m3/h). For this 
study, approximately 4 m3/h of water (measured using a flowmeter) was pumped into the 
stripping reactor producing a water to air ratio of 1:38, resulting in an approximate stripping 
efficiency ranging from 90 to 99%. 

Based on an aquifer flow rate (Qo) of 0.26 m3/h through the cross section of the capture zone, 
and an internal combined flow rate (Q) of 4.0 m3/h, the UVB-250 system recirculates 93.5 
percent of the total influent more than once though the circulation cell. 

Assuming complete mixing is occurring, 7 percent of the effluent moving downgradient passes 
once through the stripping zone, while the remaining 93 percent of the effluent passes through 
the stripping zone at least twice. 

[i) Cacture Zone and Circulation Cell of the UVB-250 

The capture zone and circulation cell for the UVB-250 system installed at Site 69 are estimated 
using equations and graphical solutions developed by Dr. Bruno Herrling of the Groundwater 
Research Group, Hydromechanic Institute, University of Karlsruhe, Germany [B]. These 
calculations were done after the system was installed (using actual installed measurements), and 
are marginally different from those reported in the Final Treatability Study Workplan [9]. 

The estimations are based on the following assumptions and simplifications: 

. The aquifer thickness is constant. 

. Only confined aquifer conditions are considered in the estimations. 

. The aquifer structure is assumed radially homogeneous to hydraulic conductivities. 
Horizontal layers, each with different conductivities, can be used. The hydraulic 
conductivities may be anisotropic, but each horizontal layer may have only one vertical and 
one horizontal conductivity. 

. The local below-atmospheric pressure field near the well is neglected. 

. Density effects are neglected. 

. The computations assume steady-state conditions. 

For estimating the capture zone, only convective transport is considered. Dr. Herrling’s equations 
and graphical solutions for unconfined aquifers are acceptable since the hydraulic gradient is 
small, and the rise in the static water level at the UVB during operation is also expected to be 
small. Based on these assumptions, the following aquifer parameters, and UVB measurements, 
the upgradient and downgradient stagnation points, and the distances Bb and Bt were estimated 
[B]. For the standard flow UVB systems, distance Bb is defined as the bottom width of the 
capture zone, and distance Bt is defined as the top width of the capture zone as calculated for an 
upgradient distance from the UVB of 5H (H=height of saturated zone effected by the UVB). 

iii) Assumotions for the UVB-250 Svstem: 

Darcian velocity = 1.6x1 0’8 m/set 
Kh (Horizontal Hydraulic Conductivity ) = 1.0x1 Om4 cm/set 
Kv (Vertical Hydraulic Conductivity ) = 1 .O x 1O-5 cm/set 
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Horizontal Hydraulic Gradient = 0.016 ft/ft 
Thickness of Treatment Zone = 10.56 m 
Height of Upper Screen = 1.71 m 
Height of Lower Screen in Saturated Zone = 1.16 m 
Q, Flow from Upper Zone to Lower UVB Zone = 4 m3/h (measured) 

For the UVB-250 treatment system, the estimated downgradient and upgradient stagnation 
points (S) for the circulation cell were 56 m (183.7 ft) from the center of the system. One-half 
width of the circulation cell was ((Bb + Bt)/4} calculated to be = 61.8 m (202.5 f-t). The capture 
zone width for the top of the zone (Bt) was 97.0 m (318.2 ft), and for the bottom of the zone (Bb) 
was 150 m (492 ft). Table 3-l lists the parameters evaluated for the determination of the capture 
and circulation zones for the UVB-250. Figure 3-l shows the plan view of the capture zone, 
release zone, and the circulation cell of the UVB. Figure 3-2 shows a conceptual 3-dimensional 
sketch of the circulation cell, capture zone, and release zone of a typical UVB system. 

3.2.2 KGB Svstem 

The stripping efficiency of the KGB is also based on the air to water ratio. The KGB at Site 69 
pushed in approximately 3.4 m3/h of air with the compressor, and achieved an estimated 
groundwater circulation flow rate of 0.5 m3/h, thus producing an air to water ratio of 6.8. 

Based on an aquifer flow rate (Qo) of 0.0185 m3/h through the cross sections, and an internal 
combined flow rate (Q) of 0.5 m3/h, the KGB system was be able to recirculate 96 percent of the 
influent more than once though the circulation cell. 

Assuming complete mixing is occurring, 4 percent of the effluent that moved downgradient 
passed once through the stripping zone, while the remaining 96 percent of the effluent passed 
through the KGB system at least twice. 

ii) Capture Zone and Circulation Cell of the KGB 

The capture zone and circulation cell for the KGB system installed at Site 69 are estimated using 
the KGB parameters in the same way as described for the UVB. The fundamental equations 
governing the hydraulics of vertical circulation cells are same for both systems. 

iii) Assumotions for the KGB svstem: 

Darcian velocity = 6.5x1 Om8 m/set 
Kh (Horizontal Hydraulic Conductivity) = 1.0x1 Om4 cm/set 
Kv (Vertical Hydraulic Conductivity )= 1 .O x 10e5 cm/set 
Horizontal Hydraulic Gradient = 0.065 ft/ft 
Thickness of Treatment Zone = 3.26 m 
Height of Upper Screen = 1 m 
Height of Lower Annulus Zone = 1 m 
Q, Flow from Upper Zone to Lower Zone = 0.5 m3/h (estimated). 

For the KGB treatment system, the estimated downgradient and upgradient stagnation points (S) 
for the circulation cell were 13.86 m (45.5 ft) from the center of the system. One-half width of the 
circulation cell was {(Bb + Bt)/4} was calculated to be 14.27 m (46.8 ft). The capture zone width 
for the top of each zone (Bt) was 18.91 m (62.03 ff), and for the bottom of each zone (Bb) was 
38.14 m (125.10 ft). Table 3-2 lists the parameters evaluated for determination of the capture 

SBP Technologies, Inc. 8 Site 89, MCB Camp Lejeune 



and circulation zones for the KGB. Figure 3-3 shows the plan view of the capture zone, release 
zone, and the circulation cell of the KGB. 

3.3 System installation and Start UP 

3.3.1 KGB System Installation and Start UP 

On January 24th, 1996, SBP and its subcontractor, Badger Drilling, augured a 12 inch diameter 
borehole to 13 feet bgs to install the KGB system. The KGB system is installed in the borehole, 
and no casing is required. Figure 3-4 shows an as-built diagram of the KGB well. The driving 
mechanism of the KGB system consists of an air distributor located at the bottom of the well. 
The open area around the air distributor was packed with 2 feet of gravel (0.5 inch size). The 
double cased screen was connected to the air distributor via a 7 foot long coaxial riser pipe. The 
double cased screen (3.25 feet long, 6 inches in diameter) was located such that the top of the 
screen was 6-9 inches above the water table. The space around the riser pipe and the double 
cased screen was packed with sand (3-4 mm in size). Another coaxial riser pipe was attached to 
the top of the double cased screen, and extended 2 feet above ground where it was hooked up to 
the compressor and the blower. The inner tube of the coaxial pipe carries compressed air for 
sparging, while the outer tube is used to extract air from the sparging operation, and from the 
vadose zone. The inner tube is connected to a compressor, and the outer tube is connected to a 
blower. Off-gases from the blower were processed in GAC drums before being vented. Figure 3- 
5 shows a schematic diagram of the KGB off-gas treatment system. 

The KGB borehole draws in and accumulates a lot of sediment (from fine sands). The sediment 
build-up created a significant back pressure, and limited the air flow into the air distributor. The 
KGB borehole was redeveloped several times to remove the sediments before a successful start 
up of the KGB system was possible. On March 23, 1996, the KGB system was considered to be 
fully operational. 

3.3.2 UVB Svstem Installation and Start UP 

On February 1 lth, 1996, SBP and its subcontractor, Badger Drilling, augured a sixteen inch 
diameter borehole to 15 feet bgs, and set the surface casing for the UVB well. The surface 
casing was required to prevent contamination between the perched zone and the upper Castle 
Hayne aquifer when penetrating through the confining clay layer. The surface casing was allowed 
to set overnight before drilling the UVB well. The next day, a icinch borehole was drilled using 
mud rotary techniques through the surface casing to a depth of 74 feet bgs. Due to excessive 
silting the borehole was in danger of collapsing. To prevent this, a polymer solution was added to 
keep the borehole open long enough to set the 10 inch PVC well casing. 

The ten inch PVC well casing was cut on site to the required measurements. The well consisted 
of a lower sump, a lower irrigator screen, a central riser pipe, an upper irrigator screen, and a 
riser pipe (which extended through the confining clay layer, and the shallow aquifer) to 3 feet 
above grade. An as-built drawing of the well is shown in Figure 3-6. The upper well screens were 
constructed such that the top of the screen was below the confining clay unit. The upper screen 
was positioned between 35.30-40.90 feet bgs, while the lower screen was positioned between 
66.15-69.95 feet bgs. 

On February 22nd, 1996 the prefabricated UVB system components were measured and cut on 
site to meet exact specifications of the UVB well casing installed. The UVB system consisted of: 
1) a lower riser pipe to serve as an intake for water from the lower screen, 2) a fixed double 
packer sealing the upper screened zone from the lower screened zone, 3) a submersible pump, 
4) a middle riser pipe connected to the pump discharge to convey water to the aerator/stripper, 
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5) an aerator/stripping reactor which was located at the water table, 6) an upper riser pipe 
installed on the aerator/stripping reactor, which extended above the flange as an ambient air 
intake, 7) a flange to seal the well, and 8) an above-ground blower. Off-gases from the blower 
were processed in GAC drums before being vented. Figure 3-7 shows a schematic diagram of 
the UVB off-gas treatment system. 

Due to the problems associated with keeping the UVB borehole open at the time of drilling, the 
two (shallow and deep) proposed UVB annulus wells were not installed. A sampling port was 
constructed on the middle riser pipe (between the pump and the stripping reactor) to enable 
collection of influent water samples using an above-ground peristaltic pump. The effluent (after 
being stripped) water sample were collected using a bailer from the UVB well. 

The UVB system was started up on February 29, 1996. During the first three weeks of March 
1996, the system experienced problems due to foaming (from use of excess polymer during 
drilling), pump failure due to thunder storms, and electrical shut downs by the utility company. 
On March 23, 1996 the UVB system was considered fully operational. 

3.3.3 Monitorinq Well Installation 

Drilling and installation of monitoring wells were performed in accordance to the standard 
operating procedures (SOPS) described in the Final Treatability Study Workplan [9]. To monitor 
the performance of the UVB system, 12 UVB monitoring wells were installed (6 shallow and 6 
deep) in the upper Castle Hayne aquifer between February 10-16, 1996. Of the 12 wells, 10 were 
installed by SBP/Badger, and 2 (wells 20 IW and 20 UW) were installed later (March 1996) by 
Baker/Paratt Wolff. Shallow UVB monitoring wells were installed in the upper zone of the Castle 
Hayne aquifer to approximately 40-45 h bgs, while the deep wells were installed to 69-74 ft bgs 
in the intermediate zone of the Castle Hayne aquifer. Figures 3-8 and 3-9 show layouts of the 
UVB shallow and deep monitoring wells, respectively. To monitor the performance of the KGB 
system, 8 KGB monitoring wells were installed in the perched aquifer (4 shallow and 4 deep) 
between January 23-25, 1996. Shallow KGB monitoring wells were installed to approximately 9 ft 
bgs, while the deep wells were installed to 12 ft bgs. Figure 3-10 shows the layout of the KGB 
and the KGB monitoring wells. 

All wells were developed in accordance with the SOPS described in the Final Treatability Study 
Workplan [9]. Logs for the drilling and well development activities are attached in Appendix A. 

3.3.4 Well Survey 

All monitoring wells and the two treatment wells were surveyed by Lanier Surveying Company in 
October 1996. The UVB monitoring wells were referenced to the top of the UVB well flange 
(Table 3-3), and the KGB monitoring wells were referenced to the top of the KGB well 
(Table 3-4). 

3.4 System Monitoring 

Both the KGB and the UVB systems were monitored periodically for specific parameters as 
outlined in the field monitoring plan section of the Final Treatability Study Workplan [9]. In brief, 
during a site monitoring visit parameters such as water level, dissolved oxygen, pH, conductivity, 
and temperature were measured in all of the monitoring wells. In addition, parameters such as 
influent and effluent air flow rates, air temperature, air humidity, compressor air pressure, and 
UVB well vacuum were also measured. All of these parameters were used as indicators to 
determine the operation and performance of both systems. 
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The field monitoring data sheets are attached in Appendix B. Results from the monitoring data 
are discussed in Section 4.1. 

3.5 Dve Study 

3.5.1 Backaround 

Dye tracer study was conducted to evaluate the dynamics of the UVB and the KGB circulation 
cells. The theoretical models predicted that a vertical groundwater circulation cell would be 
developed such that groundwater flowing out of the upper well screen would move away 
(divergent flow) from the UVB and KGB wells and groundwater drawn into the lower screen 
would move towards (convergent flow) the UVB and the KGB wells. To verify that these 
conditions were developed at Site69, a dye tracer study (using fluorescent dyes) was designed in 
which four different dyes were used to evaluate the divergent and convergent flows created by 
the UVB and KGB systems. The objectives of the dye tracer study were to: 

. Ascertain that groundwater circulation cells had established under the given hydrogeologic 
conditions. 

. Determine the dimensions of the groundwater circulation ceils. 

. Determine and/or extrapolate the time required after system start-up to establish fully 
developed circulation cells. 

Site 69 is an inactive disposal site where drums containing chemicals and warfare agents were 
reportedly buried. Since the possibility of finding fluorescent dyes at the site existed, background 
sampling of site groundwater was done to evaluate if background dye levels would prohibit the 
use of selected dyes. 

Collection, and analysis of water and charcoal samples for dyes was conducted in accordance 
with the SOPS developed by Ozark Underground Laboratory (OUL), which are described in the 
Final Treatability Study Workplan 191. All samples collected for dye analysis were analyzed by 
OUL. 

The results of the baseline sample analysis indicated that no fluorescent wavelength peaks were 
detected in any of the UVB and KGB monitoring wells. Thus, fluorescent dyes, which could 
interfere with the tracer study, were not present at the site. Eosine and fluorescein were selected 
as tracer dyes for the UVB system, and pyranine and rhodamine WT were selected as tracer 
dyes for the KGB system. Although, the UVB and the KGB systems were installed in two 
different and distinct aquifers, a different set of dyes were selected for each system to determine 
if any hydraulic connection did exist between the two aquifers. 

3.5.2 Dve lniection 

On May 10, 1996, the dye test was initiated by mixing the dyes as per the instructions provided 
by OUL. The dyes were mixed in five gallon pails downwind and away from the study plot to 
avoid cross-contamination. Eosine was used to trace the divergent component of the UVB 
system. A 5 lb sample of eosine was mixed with distilled water and injected in deep monitoring 
well 21 IW located 60 feet upgradient of the UVB. Fluorescein was used to trace the convergent 
component of the UVB system. An 8 lb sample of fluorescein was mixed with distilled water and 
injected in monitoring well 18 IW located 94 feet downgradient from the UVB well. 

For the KGB system, rhodamine WT was used to trace the divergent component, while pyranine 
was used to trace the convergent component. A 10 lb liquid sample of rhodamine WT was mixed 
with water and injected in monitoring well 238 located 20 feet crossgradient from the KGB well. 
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A 5 lb sample of pyranine was mixed with distilled water and injected in monitoring well 258 
located 28 feet downgradient from the KGB well. 

3.5.3 Monitorinq and Samplinq 

After the dyes were injected, charcoal absorbent packs and water samples were collected on a 
bi-weekly interval and analyzed for the respective dyes. Sample collection, preparation, and 
analytical procedures are described in the Final Treatability Study Workplan [9]. The UVB and 
KGB dye studies were initiated on May 10, 1996. The UVB dye study was terminated on October 
7, 1996 after 21 weeks. During this 21 week period, the UVB dye study showed positive dye 
recoveries at several monitoring stations in spite of the fact that the UVB system had a downtime 
of 6 weeks (from power shut downs due to Hurricanes Bertha and Fran). 

The KGB dye study had no positive dye recoveries in any of the monitoring stations during the 
first 21 weeks of monitoring. The inconsistent performance of the KGB system (from silting and 
sediment build-up) along with shut downs due to power failure may have adversely affected the 
KGB dye study. The total downtime for the KGB system was 7 weeks during the 21 week dye 
study period. Consequently, another dye injection was conducted in the KGB system on 
November 14, 1996. Rhodamine WT was injected in well 238, and fluorescein was injected in 
well 258. Samples were collected on a weekly interval for the first 4 weeks, and are scheduled 
for collection on a bi-weekly interval thereafter for the next 12 weeks. Results of the dye study 
are discussed later in Section 4. All dye analytical reports from OUL are included in 
Appendix C. 

3.6 Samplina and Analvsis for VOCs 

To evaluate the performance of the UVB and the KGB systems, and to provide a database that 
would document the level of reduction in groundwater contamination, a Sampling and Analysis 
Plan (SAP) consisting of the Field Sampling Plan (FSP), Field Monitoring Plan (FMP), and the 
Quality Assurance Project Plan (QAPP) was prepared [9]. Four sampling events were planned 
and conducted to measure the concentrations of target VOCs in groundwater and off-gases. In 
brief, samples were collected before start-up to determine the baseline levels of target VOCs, 
following this they were collected after every two months of actual operation (excluding 
downtime). During each sampling event all UVB and KGB monitoring wells were sampled. In 
addition, groundwater samples were also collected from the UVB influent port and the UVB well 
(effluent). Due to the nature of its construction, groundwater samples from the KGB well cannot 
be collected frequently (this requires that the system be turned OFF, and the air lines removed). 
One groundwater sample was collected from the KGB well before start-up. The system is being 
modified to enable sample collection on a as-needed basis. Off-gas samples were taken from 
both systems (UVB and KGB) before and after GAC treatment. 

The groundwater samples were analyzed by Roy F. Weston, Inc., Lionville, PA, and the off-gas 
samples were analyzed by Environmental Science and Engineering, Gainesville, FL. 

The workplan also called for sampling and analysis of GAC from the two off-gas treatment 
systems. These samples have not been collected as of yet because the adsorption capacity of 
the GAC units has not been exhausted. 

All the samples were collected, prepared, labeled, shipped, and analyzed in accordance with the 
QAPP [9]. Results of samples collected for VOC analysis are discussed in Section 4.4. 
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3.7 Sampling and Analvsis for lnoraanics 

The potential for corrosion or encrustation of groundwater well casings and screens may be 
estimated by considering several parameters which characterize the inorganic groundwater 
quality. These parameters include: pH, concentration of dissolved gases (i.e., oxygen, hydrogen 
sulfide, and carbon dioxide), total dissolved solids, chloride, carbonate hardness, iron, and 
manganese. 

Potentially corrosive conditions are indicated by low pH, significant concentrations of the 
dissolved gases listed above, high total dissolved solids concentration, and high chloride 
concentration. Potentially encrusting conditions are indicated by high pH, high carbonate 
hardness, and significant levels of iron and manganese. 

Corrosive and encrusting conditions require additional maintenance or engineered controls to 
minimize the problem. The costs associated with these activities have to be factored in for a full- 
scale remediation project. In order to perform an evaluation of corrosion and encrustation 
potential at Site 69, SBP analyzed groundwater from well 69-GW15UW at time zero, and after 8 
months for inorganic quality. Inorganic water analyses were conducted by York Laboratories, 
New Haven, CT. These results are presented and discussed in Section 4.5. 

3.8 Pressure Transducer Tests 

Pressure transducers are used to measure pressure differential created in groundwater when a 
UVB or a KGB system is turned ON, thus giving us information about the circulation cell. 
Pressure transducer tests can be designed to be qualitative (less monitoring points) or 
quantitative (a network of monitoring points). A qualitative pressure transducer test was 
conducted on June 15, 1996 at the UVB site, and on August 18, 1996 at the KGB site by IEG 
during their scheduled maintenance. These tests were conducted with a single transducer in 
selected wells by turning the system OFF, and ON alternatively. Appendix D includes a brief 
narrative of the pressure transducer test that was conducted. 

3.9 Data Management 

Data collected during this treatability study consists of that documented on field monitoring data 
sheets, analytical data for groundwater VOCs, dye trace analytical reports, off-gas VOCs 
analytical reports, and inorganic water quality data. 

All these reports were submitted by individual laboratories, and the field monitoring team (Roy F. 
Weston, Inc.) to SBP. In addition, copies of groundwater VOCs, and off-gas VOCs were also 
submitted to Baker by the individual laboratories. The analytical results were periodically 
summarized in the weekly, bi-weekly, and monthly reports prepared by SBP for Baker. 

Groundwater analytical reports (without the QAIQC package) are included in Appendix E, off-gas 
analytical reports (without the QA/QC package) are included in Appendix F, and Appendix G 
contains the inorganic water quality analytical reports. 

3.10 Deviations from the WorkPlan 

3.10.1 Drilling 
(i) The workplan included installation of two annulus UVB monitoring wells (deep and shallow) 
within the same borehole. These wells are typically used to measure the physical/chemical 
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groundwater parameters, and also to determine the UVB systems influent and effluent 
contaminant concentrations, or the removal efficiency. These wells were not installed because 
the drilling crew did not implement a temporary borehole casing, and could therefore not install 
both the system 10 inch casing and the two monitoring wells before the danger of borehole 
collapse set in. The well was collecting a lot of sand and silt, and was in danger of collapsing. 

An in-line sampling port was installed in the riser pipe (6 inches above the pump discharge) to 
collect the UVB well influent sample. Groundwater from this port was sampled using a peristaltic 
pump from above-ground. The UVB effluent sample was collected by dropping a bailer in the 
UVB well and collecting a sample of the groundwater as it exited the upper UVB screen. 

(ii) The workplan called for the placement of the upper UVB screen, and the screens for shallow 
monitoring wells at 30-35 f-t bgs. This was based on the study of past geologic logs from the site. 
However, the shallow screens for all monitoring wells, and the upper UVB screen were 
positioned between 37-45 ft bgs because the confining clay layer was generally encountered at 
lower depths. 

(iii) The spacing between KGB monitoring wells 228 and 25B was only 5 ft compared to the 
planned 8-12 ft separation. A larger separation was not possible because of suspected 
unexploded ordinance activity or buried drums in that area as per the recommendations of the 
UXO clearance subcontractor. 

(iv) Screen sections on all UVB monitoring wells were planned to be 5 ft in length. All wells, 
however, were installed with screen sections in the range of 2-3 ft. Since the wells were being 
installed in a semi-confined aquifer, a smaller screen section can be used. When a small screen 
is used, the analytical data has less variations with respect to its vertical distribution. 

,f==- 

3.10.2 Operation 

The treatability study was scheduled for six months of operation (from the last week of March 
1996 to the end of September, 1996) However, significant downtime was encountered due to two 
major hurricanes. The sampling events had to be rescheduled in order to comply with the plan of 
having a two month period of actual operation between successive sampling events. The study 
was extended by 5 weeks. 

3.10.3 Samplina and Analysis 

(i) The dye study at the KGB site was repeated after the first dye test showed no recoveries of 
the dyes in any monitoring wells. 

(ii) Sampling for the first dye study was scheduled on a weekly basis for the first 4 weeks, 
followed by bi-weekly for the next 12 weeks for both systems. Instead, all sampling for dyes was 
done on a two week interval from start. This change was done in order to span the samples over 
a longer time. 

(iii) GAC drums for the off-gas treatment have not been sampled because they have not reached 
breakthrough (evident from periodic PID measurements, and summa canister analyses). 

3.10.4 Reoorting 

The economic feasibility analysis has not been conducted for either system. In view of the study 
being extended by another 3-6 months, a feasibility study done with additional data will be more 
valuable. If the study is not continued, an economic analysis will be performed and submitted 
under separate cover. 
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4. RESULTS AND DISCUSSIONS 

4.1 Field Monitorina and Performance 

Tables 4-l & 4-2 summarize the operating status of the UVB and the KGB systems, respectively. 
These tables show the status of each system over the nine month study, and are used in the 
discussion of data later in this section. The UVB had a downtime of 27.6%, while the KGB had a 
downtime of 29.1%. The actual treatment time (operation time less downtime) for the UVB was 
27 weeks, and that for the KGB was 26 weeks. The majority of the downtime was due to power 
outages as opposed to operating problems. 

4.1 .l UVB Field Monitorinq 

Table 4-3 summarizes the groundwater elevation data for the UVB monitoring wells. All 
measurements are referenced to the top of the UVB flange for easy comparison. When a UVB 
system is in operation, the changes in groundwater elevations are large enough to measure, and 
show a trend for the circulation cell. Figure 4-l shows a contour map of groundwater levels in 
shallow UVB monitoring wells on April 11, 1996. It is seen that groundwater is flowing away from 
the UVB (divergent flow). Figure 4-2 shows a contour map of groundwater levels on the same 
day in deep UVB monitoring wells. Here, the groundwater is flowing towards the UVB 
(convergent flow). The data presented in Figures 4-l & 4-2 provide qualitative information about 
the circulation cell, and cannot be used to predict or estimate the dimensions of the cell. The 
contour maps were generated in SURFER by interpolating (Krigging) the field data. 

Table 4-4 summarizes the dissolved oxygen concentration in UVB monitoring wells. DO 
measurements are used as qualitative indicators to show operation of the system, as well as 
determine how far out the DO is being transported by the circulation cell in the aquifer. The data 
shows that average DO levels were lower when the system was OFF (0.11 to 0.27 ppm) when 
compared to levels when the system was ON (0.2 to 0.49). In general, DO levels in both deep 
and shallow wells increased over time during the nine month operation. 

Tables 4-5, 4-6, and 4-7 summarize the groundwater temperature, pH, and conductivity data 
respectively, for the UVB monitoring wells. Collectively, this information is useful in 1) discussing 
system performance, 2) monitoring unusual changes in any monitoring wells, and helps in 
discussing physical, chemical and biochemical changes in the circulation cell. For example, pH 
varied from 6.67 to 11.33 at the start, and stabilized in the range of 6.12 to 9.20 after 9 months, 
indicating mixing and homogenization within the circulation cell. Groundwater temperatures 
remained fairly constant (63.24 to 64.45 OF) for the lower aquifer throughout the nine months. 
Since this aquifer is semi-confined, seasonal atmospheric changes in temperature should not 
affect this groundwater. Groundwater conductivity data showed an unusually high conductivity in 
well 15 UW (an average of 1388 m mhos/sec) compared to other wells (an average range of 195 
to 465 m mhos/sec). This is probably due to the location of this well (transition zone between 
clay and sand, as well as its proximity to the area of high contamination). 

Table 4-8 lists air measurement data for the UVB system. Except during the first two weeks of 
start up, the UVB maintained an air to water ratio in the range of 26 to 45. This ratio is within the 
optimum desired range for the UVB-250. 

4.1.2 KGB Field Monitorinq 

Table 4-9 summarizes the groundwater elevation data for KGB monitoring wells. All 
measurements are referenced to the top of the KGB flange for easy comparison. The 
groundwater saturated thickness being treated by the KGB was 10.7 ft (at start), and hence 
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changes in groundwater levels due to the operation of the system were minimal. In addition, 
periodic shut downs, and excessive rains caused the natural background groundwater levels to 
vary making comparisons to the KGB system’s impact difficult. Consequently, groundwater level 
measurements from five monitoring events representing optimum operating conditions were 
averaged to study the trend in groundwater flow. This data (see Table 4-9) shows that in shallow 
wells, groundwater was flowing from well 22A to 25A, and from well 23A to 24A, both in a 
direction away from the KGB (divergent flow). In deep KGB monitoring wells, groundwater was 
flowing from well 248 to 23B, and from well 22B to 258, both in a direction towards the KGB. 
This trend in groundwater flow in deep KGB monitoring wells indicates that a circulation cell may 
have been established in that area. 

The preliminary transducer test conducted in August 1996 also indicated that the head in wells 
228 and 258 (except well 248) did reverse (rising or falling hydraulic head) when the KGB was 
cycled in ON and OFF positions. However, the transducer test was only qualitative in nature, and 
was also inconclusive. The current data is not sufficient for further predictions about the KGB 
circulation cell. Therefore, an extended transducer test (see Section 6.1 on Recommendations) 
has been proposed to answer the more specific questions regarding the ZOI of the KGB. 

Table 4-10 summarizes the DO levels in KGB monitoring wells. The DO levels ranged from 0.13 
to 0.23 ppm when the system was OFF, and from 0.32 to 0.61 when the system was ON. In 
general, DO levels in both deep and shallow wells increased over time. Overall the DO levels 
may be low because of consumption of DO by microbiological processes. The area surrounding 
the KGB is highly contaminated, and serves as a good source of organic carbon for the 
indigenous microorganisms. 

Tables 4-l 1, 4-12, and 4-13 summarize the groundwater temperature, pH, and conductivity data, 
respectively, for the KGB monitoring wells. Collectively, this information is useful 1) in discussing 
system performance, 2) in monitoring unusual changes in any monitoring wells, and 3) 
discussing physical, chemical and biochemical changes in the circulation cell. For example, pH 
varied from 3.86 to 7.00 (unlike the UVB which ranged from 6.67 to 11.33). A low pH can be 
viewed as an indicator of microbiological activity for chlorinated compounds which are 
mineralized into hydrochloric acid. Groundwater temperatures varied from 51.6 to 75.2 OF in 
KGB monitoring wells due to atmospheric changes in groundwater (unlike the groundwater in 
UVB monitoring wells which remained fairly constant). The groundwater conductivity data did not 
show any unusual patterns of the KGB monitoring wells. 

Table 4-14 lists air measurement data for the KGB system. The average influent air flow 
(through the compressor) was 1.9 acfm, and the average true effluent (sparged air plus soil air) 
air flow was 38.9 acfm. The true effluent air flow ranged from 4.4 to 103.5 acfm. Low air flow 
rates reflect a high water table, and minimum soil vapor extraction, while high effluent flow rates 
indicate aeration through a deeper vadose zone due to a low water table. 

4.1.3 Surface Water Pools 

During the course of this study, pools of water with an oily sheen were seen in the vicinity of the 
treatment systems. Questions were raised if these pools were as a result of the operation of 
these systems. The UVB system operates in the upper Castle Hayne aquifer (confined or semi- 
confined), and cannot create this problem. Although the KGB is installed in the shallow aquifer, 
the upper limit of its circulation cell is 1.5 ft bgs by design (from position of its SVE screen). 
Consequently, these pools cannot be created by either system. The RI/FS workplan prepared by 
Baker in 1993-94 indicated the presence of many such pools, and one near the present UVB 
location was even sampled. These pools are believed to be from seasonal changes in 
groundwater. 
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4.2 UVB Dve Study 

As explained earlier, the purpose of the dye tracer study was to verify how far out the circulation 
cell was established which would transport contaminants to the well for treatment. Two different 
dyes were used to trace the convergent (fluorescein), and the divergent (eosine) components of 
the UVB circulation cell. Fluorescein was injected in monitoring well 69-GW-181W located 94 ft 
downgradient from the UVB on May 10, 1996. This well was installed to a depth of 70 f-t bgs. 
Table 4-15 summarizes the movement of fluorescein, and shows the time and concentration at 
which it was detected in the UVB monitoring wells. Figure 4-3 shows a travel time contour map 
of fluorescein as it traveled in deep UVB monitoring wells after it was introduced in well 69-GW- 
18lW. This figure clearly shows that fluorescein moved upgradient, and reached the UVB well 
approximately 24 days after it was injected in well 69-GW-181W. Positive recoveries of 
fluorescein were seen in all the deep monitoring wells except well 21W which is located at a 
distance of 172 ft from the UVB and is probably at the fringe of the circulation cell. Well 18lW 
was not monitored because the dye was injected in that well. 

The path of fluorescein movement in deep wells showed that the convergent component of the 
UVB circulation cell was established, and that at a minimum the UVB circulation cell had a 201 
of 188 ft in diameter. This is based on the assumption that the geology in the other three 
directions (south, north and west) is the same as it is in the direction to the east of the UVB 
where the study was focused. 

Eosine was used as the divergent dye, and was injected in UVB monitoring well 211W. In other 
dye tracing studies we injected the divergent dye in the UVB well or in a shallow well nearest to 
the UVB. This resulted in extremely high concentration of the divergent dye in the UVB well 
masking the low concentration convergent dye moving towards the UVB. Therefore, eosine was 
injected in deep well 21 IW so that it would travel to the UVB, and after entering the UVB, it would 
be radially released at a lower concentration in the upper diverging part of the UVB circulation 
cell. Surprisingly, the divergent dye (eosine) was not recovered in any of the UVB monitoring 
wells. Two possible explanations for this observation are: 

(a) eosine was highly retarded, and as a result, was not mobilized by the circulation cell, and 
(b) the geology to the west of the UVB was not similar to that to the east of the UVB resulting in 
eosine being lost via preferential flow pathways to the north or the south. 

Divergent flow in the upper region of the circulation cell was, however, confirmed by fluorescein. 
After fluorescein entered the UVB well, it was released through the upper UVB screen in the 
divergent circulation path. Figure 4-4 shows a travel time contour map of fluorescein for UVB 
shallow monitoring wells. The travel times of fluorescein in the divergent circulation path were 
more or less identical to those in the convergent circulation path. All shallow monitoring wells 
with the exception of well 21 UW had positive recoveries of fluorescein. 

Eosine is a brominated fluorescein dye, and hence the two dyes can be considered to be similar 
in physical and chemical properties with the exception of a different and distinct wavelength of 
absorbance. This suggests that the failure of the system to mobilize eosine from, and fluorescein 
to well 21 IW, was probably due to unfavorable geologic conditions around the well or as a result 
of improper well construction. 
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4.3 KGB Dve Studv 

As discussed in Section 3.5, two dye tracer experiments were done at the KGB site. No positive 
dye recoveries were seen in KGB monitoring wells during both experiments. When compared to 
the UVB system, the KGB system had 50% less monitoring wells. In a dye study like this we do 
not look for results from individual wells, but we look for trends (flow to and away from the well) 
to draw conclusions. Since dye recoveries were not seen in any monitoring wells, we cannot 
draw any conclusions regarding the circulation cell. The geology of the shallow Castle Hayne 
aquifer was definitely disturbed by way of trenching and backfilling activities in the past which 
may have created preferential pathways. Chemical retardation or inactivation of the dye could be 
other reasons why the dyes were not mobilized. 

As recommended in Section 6.1, a pressure transducer test will be conducted to confirm if a 
circulation cell was established at the KGB location. 

4.4 Contaminant Fluctuations in Groundwater 

During the nine month operation, both decreases and increases in concentration of target 
contaminants in groundwater were observed. The processes that can cause a decrease in the 
concentration of contaminants are dilution, stripping, biodegradation in the aquifer, and 
convective transport of contaminants away from the circulation cell. The processes that could 
cause an increase in concentration are convective transport into the cell from an upgradient area 
of high contamination, soil flushing followed by dissolution of contaminants within the cell, and 
transport by molecular diffusion into the cell from contaminated unsaturated zone and capillary 
fringe soils. Four sampling events were conducted during the nine month operation. Baseline 
samples were collected in Feb./March 1996, and the last sampling event was in Oct/Nov. 1996. 

4.4.1 Contaminant Reduction in UVB Circulation Cell 

Table 4-16 summarizes the groundwater VOCs data for the UVB monitoring wells. Three 
contaminants (VC, TCE, and 1,ZDCE) were consistently detected in these wells. PCE and 
1 ,1,2,2-TCA were not detected. The average total concentration of contaminants decreased by 
16% in the circulation cell, decreased by 23% in the shallow wells, and increased by 36% in the 
deep wells. The total average COI value is used to summarize the overall change within the 
circulation cell. The actual concentration of contaminants decreased by 6,774 ppb (from 29,135 
ppb to 22,361 ppb) in shallow monitoring wells, and increased by only 215 ppb (from 605 to 820 
ppb) in deep monitoring wells. These results suggest that there was an overall reduction in 
concentration of target contaminants in the UVB circulation cell. 

Figures 4-5, 4-6 & 4-7 show variations in concentration of VC, DCE, and TCE, respectively. The 
average concentrations decreased by 30% for VC, and 16% for DCE. The average concentration 
for TCE increased by 21%. An increase in concentration has been observed in many cases 
where these systems have been installed, and is a result of mixing and homogenization. 
Typically, increasing and decreasing trends continue for more than a year before a steady 
decline is seen. 

Most of the above observed reduction may be due to dilution and in situ biodegradation. Air 
stripping presumably has not removed significant amounts of contaminants (see Table 4-17) 
because the contaminants moving towards the well are being diluted with remediated and clean 
recirculating groundwater. Table 4-18 shows calculations for the volume of water in a zone 52 ft 
(well 15UW) from the UVB, and in the entire circulation cell as modeled. The average 
concentration of target VOCs in the 52 ft diameter zone (based on concentrations in wells 21 UW, 
21lW, 16UW, 16lW, 17UW, 17lW, and 15lW) was determined to be 4,475 ppb. When this is 
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diluted in the entire circulation cell the final concentration is estimated to be 354 ppb. This value 
(354 ppb) assumes that no stripping, in situ degradation, and/or retardation is taking place, and is 
conservative. 

The UVB well is positioned 50 ft from the area of high contamination. In perspective, the area of 
high contamination is located at the midpoint of the lateral extent of influence ( [Bb+Bt]/4 ) of the 
UVB. In its present location, the UVB is being utilized as a containment system and not an active 
remediation system. 

Well 15UW has the highest total concentration of target VOCs. This well has not shown 
significant change in concentrations of target VOCs over time. One explanation is that this well is 
not been actively flushed by the circulation cell. Table 4-19 shows the vertical positions of the 
monitoring well screens, in addition to the positions of the upper and lower screens of the UVB 
well. The bottom of well 15UW is 2.9 ft below the top of the upper UVB screen. In comparison, 
the bottom of all other shallow monitoring wells range from 9.69 to 13.65 ft below top of the 
upper UVB screen. If the vertical component of flow is more dominant than modeled, the screen 
of well 15UW may not be actively flushed by the circulation cell. 

The circulation cell has a maximum thickness at the UVB, which decreases as we move away 
from the UVB. This theoretical decrease in thickness (slope) can be determined by extensive 
modeling. As a rule of thumb a 3 ft drop is expected at the lateral extreme of the cell ([Bb+Bt]/4) 
which is 202 ft from the UVB, but may vary from site to site. This results in a drop of 0.8 ft at well 
15UW which is at a distance of 52 ft from the UVB. Consequently, well 15UW (with a 5 ft screen) 
is only 2.1 ft deep in the circulation cell. These calculations suggest that the circulation cell may 
not be actively mobilizing the contaminants from well 15UW. 

4.4.2 Contaminant Reduction in KGB Circulation Cell 

Table 4-20 summarizes the groundwater VOCs data for the KGB monitoring wells. All five target 
VOCs o/C, TCE, 1,2-DCE, PCE and 1 ,I ,2,2-TCA) were consistently detected in these wells. The 
average total concentration of contaminants decreased by 15% in the circulation cell (estimated 
from modeling), decreased by 44% in the shallow KGB monitoring wells, and decreased by 13% 
in the deep KGB monitoring wells. The total average COI value is used to summarize the overall 
change within the circulation cell. The actual concentration of contaminants decreased by 10,505 
ppb (from 24,172 ppb to 13,667 ppb) in shallow monitoring wells, and decreased by 7,255 ppb 
(from 56,038 to 48,783 ppb) in deep monitoring wells. Of the eight total monitoring wells, the 
concentrations of target VOCs had decreased in seven wells, and increased in one (well 24B). 

Figures 4-8, 4-9, 4-10, 4-11, and 4-12 show variations in concentration of VC, DCE, TCE, PCE, 
and TCA , respectively. The average concentrations increased by 26% for VC, and 290% for 
DCE. The average concentrations for TCE, PCE and TCA decreased by 60%, 94%, and 64%, 
respectively. Increases in VC and DCE are likely due to the mineralization (biological 
degradation) of TCE and PCE, which is a typical trend for chlorinated solvent contaminated 
sites. 

Most of the observed reduction may be due to a combination of in situ biodegradation and air 
stripping. Fluctuations in dissolved VOCs in the shallow aquifer may also be from changes in the 
water table (excess precipitation). Since the groundwater and soil are in a dynamic equilibrium, a 
mass balance cannot be based on groundwater VOCs data alone. The mass of contaminants 
removed by stripping alone can be determined from the off-gas data. 

Table 4-21 shows the off-gas data from the KGB system. During the first two sampling events, 
the off-gas samples were collected with the blower ON. As seen in Table 4-14, the average 1.9 
acfm of sparged air, and the 38 acfm of soil air were diluted to 73 acfm by the bleed air. The 
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bleed air was required to reduce the vacuum on the well, and hence keep the groundwater from 
rising in and out of the well. This dilution may have probably lowered the concentration of some 
constituents to below detection limits. Consequently, during the third sampling event, the blower 
was switched OFF before sampling. The data collected showed that the concentration of target 
compounds were one to two orders of magnitude higher than those seen in the two earlier 
events. 

The mass flow of target VOCs in the off-gas was calculated to be 55.21 g/day during the third 
sampling event, when compared to 2.65 and 5.60 g/day during the first two sampling events. It is 
likely that the mass flow was higher than 55.21 g/day during the first two sampling events (if 
dilution effects are considered). Considering a treatment time of 183 days, and a mass flow of 
55.21 g/day results in a mass removal of 10.10 kg of VOCs. A 90 kg carbon can will adsorb 
approximately 14 kg VOCs (15% by wt.), therefore we could see breakthrough across the KGB 
GAC canister during the next sampling event in March 1997. 

4.5 Groundwater lnoraanic Analysis 

The Ryznar Stability Index was devised to predict the corrosive or encrusting tendencies of a 
particular water. It is widely used for predicting the reaction of metals in water saturated 
conditions. A water is corrosive if the index is higher than 7, and encrusting if lower than 7. 

Table 4-22 shows the inorganic analytical data for well 15UW. Two samples were taken, one at 
time zero, and the other after nine months. The Ryznar Stability Index was calculated to be 8.79 
at time zero, and 9.84 after six months. This indicates a potential for corrosion as the index is 
increasing. This is also in agreement with reports that no visual signs of encrustation were 
observed during routine maintenance activities. The shift in the index may also be due to a 
seasonal change in the sub-surface geochemistry. Additional samples will be taken to determine 
the trend in the index. At present this value does not pose a problem to the system’s various 
components. 
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5. CONCLUSIONS 

The following conclusions have been drawn based on the data obtained from a six month 
operation of both the UVB and the KGB systems. 

A. The UVB Svstem 

. The dye tracer study was successful, and along with the water level data and a very 
preliminary transducer test, has demonstrated that a circulation cell was established in the 
upper Castle Hayne aquifer. The circulation cell had established both the divergent and the 
convergent components of flow. 

. At a minimum, the zone of influence of the UVB system was determined to be 188 ft in 
diameter from the dye tracer study. Fluorescein dye traveled to the UVB well from a 
downgradient injection point in half the time predicted by the model. In view of this, the zone 
of influence can be very well assumed to be greater than 188 ft in diameter as predicted by 
the model. 

. On average, the concentration of three target VOCs in the upper Castle Hayne aquifer had 
decreased by 16% from baseline levels after six months of operation. 

. Most of the observed reduction may be due to dilution and in situ biodegradation. In situ 
stripping has not been a significant component as indicated by the off-gas data. 

. The UVB system in its present position (50 feet from the area of high contamination) is 
functioning as a passive remediation system or a containment system. Active remediation 
can be evaluated by moving the UVB to the area of high contamination. 

B. The KGB Svstem 

. The dye tracer study indicated that the KGB system was unsuccessful in mobilizing the three 
dyes that were tested. However, water level measurements, and a preliminary transducer 
test indicated that a circulation cell may have been established. 

. The ZOI of the KGB system could not be determined and/or estimated from the dye study. 

. On average the concentration of target VOCs in shallow groundwater had decreased by 15% 
from baseline levels after six months of operation. Of the eight monitoring wells, seven wells 
showed a decrease in concentration. 

. Concentrations of PCE, TCE, and 1 ,1,2,2-TCA decreased, while that of DCE and VC showed 
an increase. This trend is typical for a chlorinated solvent contaminated site where a 
combination of anaerobic and aerobic processes break down PCE and TCE into daughter 
products ( VC and DCE). These increases are associated with high concentrations of PCE 
and TCE, and are prominent during the early phase of the treatment process. Eventually, 
there will be a decrease in concentration of all the VOCs. 

. Off-gas data indicated that target VOCs were being stripped at a rate of 55.21 g/day from 
groundwater in the shallow Castle Hayne aquifer. At this rate it is estimated that 10.10 kg of 
target VOCs were removed from the shallow Castle Hayne aquifer during the six months of 
operation. 
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6. RECOMMENDATIONS 

Some of the information indicates that the UVB and the KGB systems are functioning as 
designed under the difficult geologic conditions encountered at Site 69. The groundwater VOC 
data for the UVB circulation cell has shown some trends which are yet difficult to explain with 
limited sampling events to date. The KGB system’s zone of influence is not known, although, 
there is evidence (e.g., water level data) that a circulation cell exists. Data collected to date is 
insufficient to evaluate the economic feasibility of using these systems for remediating the 
shallow, and the upper Castle Hayne aquifers at Site 69, MCB Camp Lejeune. SBP recommends 
that both studies be extended for at least three and preferably six months in order to perform a 
thorough evaluation of these technologies. 

6.1 Recommendations for the KGB Svstem 

The 201 of the KGB circulation cell has not been confirmed experimentally via dye tracer 
studies. It is recommended that an extensive pressure transducer test be done to determine the 
201 of the KGB circulation cell. A pressure transducer responds to the pressure wave created by 
the cell, and measures the pressure head irrespective of the direction of groundwater flow. The 
disadvantage for the pressure transducer test is that the probes have to be sensitive enough to 
measure small changes in pressure heads that are typically induced by a KGB type system. 

Overall, the preliminary pressure transducer test was inconclusive in determining the 201 of the 
KGB circulation cell. This test was conducted without adequate background and barometric 
control or measurements. The absence of KGB monitoring wells in all four radial directions 
makes interpretation of the data even more difficult. In addition, moderate amounts of 
precipitation fell during this test (the shallow aquifer is sensitive to changes in water levels from 
precipitation). Finally, the measurements were collected from selected wells one at a time, and 
the KGB well was not developed after the OFF, and before the ON cycle. 

The proposed test will be performed on a dry day, and will be conducted as follows: 

;!) Measurements will be taken in all the wells while the system is ON. 
System turned OFF. 

(iii) Measurements taken in all the wells until stabilization. 
(iv> The KGB system will be removed and checked for sediment build up in the well. The 

well will be developed if sediments are found. We have seen sediment build up in the 
past when the system has been OFF for long times. 
The system will be turned ON, and adjusted to optimum operating conditions. 
Measurements will be taken in all the wells. 

When the system is ON, a successful test will show that in shallow monitoring wells, a gradient 
exists in a direction away from the KGB, and in deep monitoring wells, a gradient exists in a 
direction towards the KGB. It should also show that the pressure heads reverse from rising to 
falling in shallow monitoring wells, and reverse from falling to rising in deep monitoring wells 
when the system is turned from an OFF to an ON position. Any well showing this trend is 
considered to be within the 201 of the circulation cell. 

It is also recommended that at least four more monitoring wells (a deep and a shallow each at 
two locations) be installed around the KGB well, so that the circulation cell can be monitored 
from all four radial directions. These new wells will be positioned to the northeast and the 
northwest of the KGB at a distance of 20 feet. The deep wells will be installed to 12 ft bgs as 
before. The shallow wells will be installed such that the screen interval matches the KGB screen. 
This will result in a separation of more than 3 ft (6-8 ft range) between the shallow and deep 
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monitoring wells. A greater separation will allow us to measure differential pressure heads more 
accurately during the transducer test. 

In addition, to conducting a transducer test, we recommend that the sampling and analysis of the 
KGB well off-gas, the KGB well groundwater, and four nearest KGB monitoring wells be done on 
a more frequent interval. It is recommended that these samples be analyzed twice a month for a 
three month study, or once a month for a six month study. Off-gas data can determine the exact 
quantity of VOCs physically removed, and hence the rate of physical treatment. 

6.2 Recommendations for the UVB Svstem 

Although we know that the UVB circulation cell (minimum ZOI of 188 ft) has been established, it 
has not mobilized and/or transported significant amounts of contaminants to the remediation well 
for treatment, The bulk of the contaminant seems to be 50 ft away from the UVB laterally, and 
more than 5 ft above the circulation cell. The current vertical and horizontal location of the UVB 
well appears to be such that it is only passively remediating the highly contaminated zone. 

We recommend that the UVB system be moved to well lSUW, the highly contaminated well. The 
upper screen of the UVB should be positioned such that it matches with the current screen 
interval of well 15UW. By reducing the total depth of the well from 75 ft bgs to 60 ft bgs, dilution 
affects (from the lower less contaminated zone) will also be minimized, and the stripping 
efficiency increased. 

By frequently monitoring the concentration of target VOCs in groundwater entering and leaving 
the well, and in the off-gases, the success or failure of the UVB to perform active remediation 
will be tested. Once again, at least a three month or preferably a six month period of operation is 
recommended at the new location. It is recommended that the above samples be analyzed twice 
a month for a three month study, or once a month for a six month study. 

The existence of the UVB circulation cell at the new location will be confirmed via a pressure 
transducer test as described in Section 6.1. 

6.3 Repotting 

Reporting for the Phase II Treatability Study will include: 
(i) Bi-weekly Progress Reports 
(ii) Draft Phase II Treatability Study Report 

6.4 Phase II Schedule 

February 5, 1997: Approval to proceed 
February 16-20, 1997: Mobilize for UXO clearance 
February 23-27, 1997: Mobilize to drill UVB well and KGB monitoring wells 
March 2-6, 1997: System installation and start-up 
March 9, 1997: Phase II treatability study begins 
April 6-10, 1997: Pressure transducer test (UVB/KGB) 
June 9,1997: Phase II treatability study ends (3 months) 
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PHASE II TREATABILITY STUDY 

7. TREATABILITY STUDY APPROACH 

7.1 Phase II Treatabilitv Studv Obiectives 

Based on recommendations from the Phase I Treatability Study, the objectives of the Phase II 
Treatability Study were: 

1. Study the contaminant removal efficiency of the UVB system by relocating it to well 15UW 
(well showing highest contamination level) over a three month period of operation. 

2. Conduct drawdown and pressure transducer tests to determine the effective zone of 
influence of the UVB system in it’s new location. 

3. Estimate required operating time for the UVB system to achieve clean up goals for the upper 
Castle Hayne aquifer. 

4. Continue operation of the KGB system in its original position with better and frequent well 
developing methods to minimize silting which has a negative impact on the systems’ 
performance. 

7.2 UVB-400 Svstem Installation and Start UP 

On June 24, 1997, SBP and its subcontractor, McCall Brothers, started overdrilling the existing 
monitoring well 15 UW. On June 25, 1997, an 18 inch UVB bore hole was completed to 13 ft 
bgs, and a 18 inch UVB surface casing was installed. On June 26, 1997, a 16 inch bore hole was 
advanced through the 18 inch surface casing to a depth of 73 ft bgs. The UVB well was installed 
following completion of the bore hole with an upper screen section between 37.65 and 44.15 ft 
bgs, and a lower screen section between 62.95 and 67.20 ft bgs. The total depth of the UVB well 
is 69.4 fi bgs. Figure 7-1 shows a schematic diagram of the completed well, and the field boring 
logs are included in Appendix A. 

On June 27, 1997, the UVB well was developed by pumping water in 1 hour cycles from the 
upper and the lower screens of the well. The total development time was 7 hours. Development 
water was collected in a 5000 gallon tanker. Visual monitoring of the development water for 
turbidity and sand particles was done. Samples of the development water were sent to VOC 
Analytical Laboratory for analysis using method 503018260 (see Appendix I+). The development 
water was disposed at the wastewater treatment plant on the base. 

Drilling mud and soil cuttings were staged on plastic covered ground nearby, and were later 
transferred to 36 steel drums (55 gallon capacity) for disposal. A composite soil sample from four 
drums was collected by IEG on August 26, 1997. Headspace analysis of this sample indicated 
the presence of vinyl chloride (1.28ppmv), t-1,2 DCE (4.76 ppmv), c-l ,2 DCE (11.31 ppmv), 
TCE (0.52 ppmv), and unidentified VOCs (1.04 ppmv). These drums were later disposed by 
Baker. 

The in-well components of the UVB system were installed in stages between July 2, 1997 and 
August 19, 1997 due to problems such as power shut down, pump failure, and broken piping. 
The UVB system was in full operation on August 12, 1997. 

The Phase II UVB was a canister UVB-400 system, an upgrade from the UVB-250 used during 
the Phase I study. The UVB400 system has a larger air stripper, and achieves a higher air to 
water ratio, which increases the stripping efficiency. 
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7.3 UVB-400 Design Calculations 

Table 7-l shows the design parameters for the UVB-400 system. The hydraulic conductivity (KH 
= 4.07 x 10M6 m/s) was determined using two slug tests (explained later in Section 7.7). At the 
new location, the aquifer could sustain a recirculation flow rate of only 1.69 m3/hr (7.3 gpm), 
compared to 20 gpm at the previous location. The saturated zone being treated (H, distance 
between the two screen sections) is 9.7 m (32 ft) thick. The estimated stagnation point (S) is 34.6 
m (113.5 ft) from the UVB, and the maximum width of the circulation cell in a direction 
perpendicular to groundwater flow ( [Bb + Bt]/4 ) is 34.5 m (113 ft) from the UVB well. 

The upgradient (at a distance of 5H or 160 ft) capture zone cross sectional area (A) is estimated 
to be 702 m2 (7552 ft2). Groundwater flow through this capture zone is estimated to be 0.189 
m3/hr (0.8 gpm). With a recirculation flow of 1.69 m3/hr (7.3 gpm) through the well, 89% of the 
water passing through the UVB well at any time is recirculated water. Consequently, the dilution 
effect is very significant. 

Figure 7-2 shows a graph of circulation time for the UVB 400 system. Under the above 
conditions, it will take 4.5 years to complete one pore volume flush through the ZOI (113.5 ft 
radially from the UVB). 

Figure 7-3 shows layout of the UVB-400 well and the UVB400 monitoring wells. The figure also 
shows the estimated zone of influence of the UVB-400 system. 

7.4 Svstem Monitorinq 

Both the KGB and the UVB systems were monitored periodically for specific parameters as 
outlined in the field monitoring plan section of the Final Treatability Study Workplan [9J. In brief, 
during a site monitoring visit parameters such as water level, dissolved oxygen, pH, conductivity, 
and temperature were measured in selected monitoring wells. In addition, parameters such as 
influent and effluent air flow rates, compressor air pressure, and UVB well vacuum were also 
measured. These parameters were used as indicators to determine the operation and 
performance of both systems. 

The field monitoring data sheets for the Phase II study are attached in Appendix 1. Results from 
the monitoring data are discussed in Section 8.1. 

7.5 Samplina and Analvsis for VOCs 

To evaluate the performance of the UVB and the KGB systems, and to provide a database that 
would document the level of reduction in groundwater contamination, selected monitoring wells 
for both systems were sampled every two weeks. In addition, UVB well influent and effluent 
groundwater samples were also collected every two weeks. Off-gases from both the KGB and 
the UVB systems were also analyzed along with the groundwater samples. The samples were 
analyzed on-site by the headspace analysis method using a field gas chromatograph (Photovac). 
A total of six sampling events were planned over three months of actual operation (excluding 
downtime). The analytical procedure was set to detect vinyl chloride, TCE, c&l,2 DCE, and 
trans-I,2 DCE. Other compounds detected were reported as unidentified VOCs. 

Two sets of groundwater samples (8/25/97 and 12/16/97) were also sent to a certified laboratory 
(CompuChem, Research Triangle Park, NC). All the samples were collected, prepared, labeled, 
shipped, and analyzed in accordance with the QAPP [9]. Results of samples collected for VOC 
analysis are discussed in Section 8.2. 
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7.6 Pressure Transducer Test 

On December 17, 1997, a pressure transducer test was conducted at monitoring well cluster MW 
17 to determine if monitoring wells 17UW and 17lW were being influenced by the UVB 
circulation cell. Monitoring well cluster MW 17 was selected because well 17UW has the highest 
contamination, and the objective was to determine if the area around well 17UW was being 
flushed by the circulation cell. Results of the pressure transducer test are discussed in Section 
8.3. 

7.7 Slua Test 
Two slug tests were performed to determine the hydraulic conductivity of the upper Castle Hayne 
aquifer in the vicinity of the UVB-400. These tests were conducted in monitoring well 15lW, 
which is 18 ft from the UVB-400 well. The first test was performed on October 21, 1997 with the 
UVB system in the ON position. The second test was performed on December 17, 1997 with the 
UVB system in the OFF position. Data from both studies were analyzed by the Hvorslev Method 
as well as by the Bouwer and Rice Method. 

With the system OFF, the Hvorslev Method, and the Bouwer and Rice Method predicted the 
hydraulic conductivity to be 4.75 x 10e6 m/se& and 3.79 x 10m6 m/set, respectively. With the 
system ON, the Hvorslev Method, and the Bouwer and Rice Method predicted the hydraulic 
conductivity to be 4.07 x 10m6 m/set, and 3.21 x 10s6 m/set, respectively. The variation in 
hydraulic conductivities determined by these methods was not significant. An average value of 
4.0 x 1 OT6 m/set was used in the calculations. Results of the slug test are shown in Appendix J. 

7.8 Data Manaqement 

Data collected during this treatability study consists of that documented on field monitoring data 
sheets, analytical data for groundwater VOCs, off-gas VOCs analytical reports, pressure 
transducer data, and slug test data. 

All these reports were submitted by individual laboratories, and the field monitoring team (IEG 
Technologies) to SBP. All the results were periodically summarized in the bi-weekly or monthly 
reports prepared by SBP for Baker. 

Groundwater analytical reports from the laboratories (without the QAQC package) are included 
in Appendix H, field monitoring data sheets are included in Appendix I, and Appendix J contains 
the slug test data. 

7.9 Deviations from the Workplan 

7.9.1 Ooeration 

1. Due to continuing problems with silting and sedimentation, the KGB system was shut down 
on 1 O/22/97, and the KGB treatability study was abandoned. 

2. The UVB-400 treatability study was scheduled for three months of operation (from July to 
October 1997) However, downtime was encountered due to equipment failure, power failure, 
and delays in sampling periods. Consequently, the study was stretched to almost six months 
during which the UVB-400 system operated continuously for 16 weeks (instead of the 
planned twelve weeks ). 
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7.9.2 SamDlina and Analvsis 

The workplan called for sampling and analysis at every two week interval. However, due to 
equipment failure, power shut down, and other delays, sampling was done at an interval that 
ranged from two to four weeks. 
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8. RESULTS AND DISCUSSIONS 

8.1 Field Monitorinq and Performance 

8.1 .I The KGB Svstem 
The KGB system was switched ON on 7/2/97, and was switched OFF on 10/22/97. The KGB 
system did not operate continuously over this period. The new well development method 
employed was able to remove the fine sand and silt. However, the critical problem with the KGB 
system was a poor sand pack which allowed fines to continuously deposit in the KGB well. This 
problem could only be solved by reinstalling the KGB system with an appropriate sand pack. 

Table 8-llists the operating parameters measured for the KGB system. These parameters were 
measured immediately after the KGB well was redeveloped and restarted during the indicated 
site visit. These parameters of air flow and pressure are typical of a properly functioning KGB 
system. However, the KGB system at Site 69 operated under these conditions for not more than 
2 weeks after the well was redeveloped due to sediment build up. 

8.1.2 The UVB400 Svstem 

After initial tests with different pumps, and different flow rates, continuous operation of the UVB- 
400 system was initiated on a/12/97. The last measurements were taken on 12/16/97, and the 
system is still in operation. Table 8-2 lists the operating parameters measured for the UVB-400 
over this sixteen week of continuous operation. These parameters (influent and effluent air flow, 
and vacuum) are typical for a properly operating UVB400 system. The air to water ratio was 
maintained in excess of 150 to allow for greater than 95 % stripping efficiency. 

The circulation cell was also established as indicated by the pressure transducer test results 
presented in Section 8.2 below. 

8.2 Pressure Transducer Test 

As indicated earlier, a pressure transducer test was conducted to qualitatively determine that a 
circulation cell had established. Table 8-3 and Table 8-4 show the data for wells 17lW and 
17UW, respectively. Table 8-3 shows that the pressure head decreases from baseline when the 
UVB pump and the UVB blower are switched ON. This is because groundwater in the vicinity of 
well 171W is being pulled towards the UVB. When the pump and the blower are switched OFF, 
the pressure head rises, and given sufficient time would return to the baseline level. The pump 
and the blower were switched ON again for a longer period of time. The data shows that the 
pressure head decreases once again and reached an equilibrium level of 1.3169 ft as compared 
to the baseline level of 1.4153 ft. 

Table 8-4 shows that the pressure head also decreased in well 17UW when the pump and the 
blower were switched ON. This is because the UVB well initially acts like an extraction well, 
drawing water from the aquifer to fill up the casing. The pressure head rises as soon as the 
system is shut OFF, a response to the release of water into the aquifer from the upper UVB 
screen. The system was switched ON again and pressure data was collected over a longer time. 
Once again, the pressure decreased initially but increased after 90 minutes of operation, and 
reached an equilibrium value close to the baseline value. 

The above data clearly indicates that the area around monitoring well cluster MW17 is being 
influenced by the circulation cell. 
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8.3 Contaminant Removal from Groundwater 

8.3.1 KGB System 

Two sets of groundwater samples were collected from the KGB monitoring wells for VOC 
analysis. The first sample was collected on 712197, and the second on 7/16/97. Due to 
inconsistent operation of the KGB system, no further samples were collected. 

Table 8-5 shows headspace analytical results for groundwater samples collected from the KGB 
monitoring wells. These samples were analyzed on-site using a field GC. This data does not 
indicate any trends, and cannot be used to comment on the performance of the KGB system due 
to the wells’ erratic operation. This data only indicates that there is still a significant amount of 
contamination in the perched aquifer, which is a potential source for contamination in the upper 
Castle Hayne aquifer. 

Table 8-6 shows the off-gas analysis results for the KGB system. Once again, the data shows 
that volatile contaminants were being removed by the KGB system when it was in operation, 
indicating that the stripping mechanism worked appropriately. 

8.3.2 UVB-400 System 

Table 8-7 through Table 8-12 contain data on groundwater headspace analysis for the six UVB 
monitoring wells that were sampled during the Phase II study. In general, concentrations of target 
compounds decreased in all the wells except well 17UW during the four month period from 
7/2/97 to 11/10/97. The decrease in total VOCs in well 15lW during this period was 21.61%, 
while well 17UW showed an increase of 32.88%. Well 15lW is a deep well which is located 18 ft 
from the UVB. Relatively speaking, this well is not sensitive to contamination from the semi- 
confining unit as is the shallow well 17UW. Also, the rate at which well 15lW is flushed by the 
circulation cell is faster than the rate at which well 17UW (56 ft from the UVB) is flushed. Based 
on model calculations, the circulation cell has completed one pore volume flush through well 
15lW, while it will take another 12 weeks of operation to complete one pore volume flush through 
well 17UW. 

Between 1 l/10/97 and 12/16/97, groundwater level in the aquifer increased by 1 to 1.5 feet (see 
Table 8-13). This resulted in an increase in concentration of target compounds as a result of 
dissolution from the highly contaminated semi-confining zone (a common observation made at 
other sites). This trend of increase and decrease in groundwater contamination will continue until 
contaminants from the source area have been completely removed. 

lnfluent and effluent groundwater samples from the UVB well were also collected to determine 
VOC removal by stripping, and to show mobilization of the contaminants to the well for 
treatment. Table 8-14 lists the headspace analysis for UVB influent and effluent samples 
collected during this study. lnfluent sample on 7131197 showed total VOC concentration of 84.70 
ppmv in the headspace. With treatment (stripping and dilution) the influent VOC concentration 
decreased (99.57 %) with time and was detected at to 0.36 ppmv on 12/16/97. Effluent VOC 
concentration in most cases were non-detect, indicating that adequate stripping was being 
achieved in the UVB system. 

Table 8-15 shows the UVB Off-gas analytical data. Concentration of VOCs in the off-gas was 
measured at 11.38 ppmv on 7131197. The VOC concentration decreased with time to non-detect 
after three months of operation. The average mass removal rates by stripping (based on off-gas 
data) was estimated to be 4.8 lb during the first month, 3.1 lb during the second month, and 0.4 
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lb during the third month of operation. The total mass removal by stripping was estimated at 8.3 
lb during the Phase II study. 

As stated before, two sets of groundwater samples were sent to a certified laboratory for 
confirmatory analysis. Results (see Table 8-16) show that the total concentration of target VOCs 
in well 15lW decreased by 12.5%, and that in well 17UW increased by 31% during the period 
from 8/25/97 to 12/16/97. This observation is consistent with that obtained from the headspace 
analysis described earlier. 

Table 8-17 shows comparison of the laboratory data to that extrapolated from the headspace 
analysis for wells 15lW and 17UW. The data indicates that within the limits of experimental error, 
the field analytical method used was able to predict the laboratory data closely. 

Phase II study was initiated to show that high concentrations in well 15UW could be reduced by 
installing the UVB-400 system on well 15UW. Table 8-18 shows trends in target VOCs at well 
15UW during the Phase I study, and after it was converted to a UVB-400 well during the Phase II 
study. At the end of Phase I study, the total concentration of target VOCs had reduced by only 
5%, but at the end of Phase II study, there was a 99% reduction. 

An attempt was made to calculate the first order rate constants for compounds based on the 
reductions seen at well 15lW. These values are not the true first order decay constants because 
they can’t be corrected for an increase in contaminant concentration (due to mobilization or 
dissolution from the source area or by mixing from a higher contamination area). The rate 
constants were used to estimate the time required to reach a concentration of 5 ppb for target 
contaminants at well 15lW. This analysis presents a worst case scenario, and clean up may be 
achieved in shorter time. Table 8-19 shows that it will take 7 years to reduce cis-I,2 DCE to 5 
ppb from 7900 ppb, 2.2 years to reduce TCE to 5 ppb from 500 ppb, and about a year to reduce 
the concentration of vinyl chloride to 5 ppb from 340 ppb. 

Rate constants for well 17UW could not be estimated because this well has consistently shown 
an increase in contamination. 
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9. CONCLUSIONS 

The following conclusions can be drawn from the data obtained and field observations made 
during the Phase II study: 

A. The KGB Svstem 

1. The KGB system failed to operate and perform consistently due to frequent plugging from 
fine sand and sediments. This problem resulted from the formation material being 
substantially finer than the sand pack. 

2. Every time after the well was redeveloped, the KGB system did operate adequately for a 
period of up to two weeks. Data collected during this period showed that volatile 
contaminants were being removed in the off-gas. 

3. The zone of influence of the KGB system could not be determined because it appears to be 
smaller than the monitoring wells positioned for such measurements. 

4. For the above reasons, the KGB system failed to meet the objectives of the treatability 
study. 

5. The perched water table still contains dissolved phase chlorinated hydrocarbons that 
migrate continually into the confined aquifer though various pathways in the aquitard. This 
process is increased when high water tables occur because of the increase in the vertical 
gradient downward. 

B. The UVB-400 Svstem 

1. The UVB400 system was successful in reducing the high concentrations observed in well 
15UW after the Phase II study. Concentrations of target VOCs in the well were reduced by 
99%. A high ratio (85%) of recirculated water to fresh water entering the cell from the 
capture zone is causing excessive dilution of the contaminants, particularly near the UVB 
well. The treatment is predominantly via dilution, particularly if the fresh water entering the 
cell is not highly contaminated. 

2. In it’s present position, the UVB system will effectively treat contamination in well 15lW. 
However, an asymptotic decrease in the concentration of contaminants will not be seen until 
at least a year of operation. This is based on the fact that it will take a maximum of seven 
years of operation to reduce the concentrations of target compounds to less than 5 ppb in 
well 15lW. 

3. The slow treatment rate observed at wells 15lW, 17lW, and 17UW may be due to two 
factors: (a) Well ‘l5lW is probably located immediately below the source area, and 
contaminants are being released from the source at a significant rate, and (b) mobilization of 
contaminants is being controlled by molecular diffusion from the sand/clay formation. In 
addition, monitoring well nest 17UW and 171W may be at the fringe of the UVB-400 
circulation cell. 

4. Pressure transducer test conducted at well cluster MW17 indicated that at a minimum, the 
circulation cell is influencing a radial distance of 56 ft from the UVB. However, this test does 
not directly validate that contaminants from these wells are being mobilized to the well for 
treatment. 

5. Off-gas data indicated that the air stripping mechanism of the UVB system was functioning 
properly at an air to water ratio of 182:1, and a stripping efficiency of 98%. Approximately 
8.3 lb of VOCs were removed during the Phase II study. 

6. The spread of contamination in the upper Castle Hayne aquifer is not uniform. Areas of high 
contamination appear scattered. This is primarily because some buried drums are leaking 
while others are not. Also, contaminants from these leaky drums tend to migrate along the 
trenches in which they were buried, probably due to favorable geologic conditions. As a 
result of this complex setting from geologic as well as from contamination point of views, it is 
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difficult to design, position and operate a single in-situ treatment system efficiently in the 
upper Castle Hayne aquifer. 

7. The groundwater recirculation rate attainable at the UVB-400 site (7.42 gpm) is less than that 
attainable at the UVB-250 site (20 gpm). The reason for such a variation is not clearly known 
since the hydraulic conductivities at both wells were comparable. A possible reason could be 
blockage of the influent screen. 

8. The chlorinated hydrocarbons in the area around monitoring well 15lW has been reduced by 
16 %. This is based on laboratory analysis of groundwater sample showing 9980 ppb total 
volatiles on August 28, 1997 and of 8400 ppb on December 12, 1997. 

9. All other monitoring areas (except well 15lW and 17UW) show little or no chlorinated 
hydrocarbon contamination. 
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10. RECOMMENDATIONS 

A. The KGB System and the Shallow Castle Havne Aquifer 

1. 

2. 

3. 

Until the dissolved chlorinated hydrocarbons are removed from the Shallow Castle Hayne 
aquifer, they will continue to leach into the Upper Castle Hayne aquifer through the aquitard. 
To remediate this site in an expedient manner, dissolved chlorinated hydrocarbons from the 
Shallow Castle Hayne aquifer will have to be treated at first. 
Even if the KGB system was made to operate consistently, it’s maximum ZOI would not be 
more than 10 ft. This conclusion was derived from preliminary air sparging experiments done 
by IEG in one of the KGB monitoring wells (MW-22A, at 6 acfm). It is believed that the KGB 
system would not be economically feasible in treating the shallow Castle Hayne aquifer. 
Alternatively, a network of 2 inch diameter sparging wells would provide a cost effective 
treatment. 
SBP/IEG will remove the above ground components of the KGB system. 

B. The UVB-400 System and the Upper Castle Havne Aquifer 

1. 

2. 

3. 

It is recommended that the UVB400 canister system be updated with a new packer, and a 
new pump to increase the flow rate to 9 gpm in an effort to increase the remediation rate in 
the area of well 15lW and well 17UW. These changes will be done by IEG Technologies at 
no cost to the Navy. 
It is recommended that the updated UVB400 system be allowed to operate for at least a 
year in its present location in an attempt to clean contamination at well 15lW. This will allow 
the circulation cell at least five or more pore volume flushes through the area surrounding 
well 1 SIW. Sampling on a quarterly basis of few critical wells is recommended. 
It is also recommended that the old UVB-250 system be started up again in its original 
location. The UVB-250 system was able to achieve 49% reduction in target VOCs around 
monitoring well cluster MW17 in seven months of operation during the Phase I study. 
Although, both the UVB-250 and the UVB-400 system are approximately equidistant from 
the well cluster MW17, it seems that for reasons such as preferential pathways, trenching 
etc., the UVB-250 system was more effective than the UVB-400 system in treating 
contamination at well 17UW. SBP/IEG will install the UVB-250 system as an equal value 
exchange for the KGB system. 
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Figure 3-9: Layout of the UVB and Deep UVB Monitoring Wells 
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Figure4-1: Water Levels in Shallow UVB Monitoring Wells, System On, 4/11/96 
Depth (cm) from Top of the UVB Flange 
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NOTE Numbers in parenthesis refer to distance from the UVB well 

8 Monitoring Station 

SBP Technologies, Inc 
Site 69, MCB Camp Lejeune 



Figure 4-2: Water Levels in Deep UVB Monitoring Wells, System ON, 4/l l/96 
Depth (cm) from top of the UVB Flange 

Site69, MCB Camp Lejeune 
16 IW(!Xft) 

SBP Technologies, Inc. 

. . A / I / 

NO773 Numbers in parenthesis refer to distance from the UVB w/l 

0 Monitoring Well 

1 ft) 

Site 69, MCB Camp Lejeune 



Figure 4-3: Travel Times of Fluorescein in Deep Monitoring Wells 
UVB Convergent Dye Trace, Site 69, MCB Camp Lejeune 

16 lW(54ft) 

/ 

/ 

Dye Injected in Well 18 IW 
All values in Days 

l Monitoring Station 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 



Figure44 Travel Times of Fluorescein from UVB Well in Shallow Monitoring Days 
UVB Divergent Dye Trace, Site 69 MCB Camp Lejeune 

All Values in Days 

b 
[I 72 ft) 

SBP Technologies, Inc. 

+ Monitoring Station 

Site 69, MCB Camp Lejeune 
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Figure 4-5: Variation in Concentration of Vinyl Chloride In UVB Monitoring Wells 

. . 
P m 

23-Feb 30-May 

Time 

3OJlll 23-act 

-O-Avg. Vinyl Chloride 

Avg.Shallow Vinyl 
Chloride 

+Avg.Deep Vinyl 
Chloride 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 
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Figure 4-6: Variation in Concentration of 1,2-DCE in UVB Monitoring Wells 

-o- Avg. 1,2-DCE(total) 

-++ Avg.Shallow 1,2- 
DCE(total) 

-&- Avg.Deep 1,2-DCE(total 1 

23-Feb 30-May 

Time 

3OJul 23-act 

SBP Technologies, Inc Site 69, MCB Camp txjeune 



300 

250 

200 

J 
3l 
5. 

150 

100 

50 

Figure 4-7: Variation in Concentration of TCE in UVB Monitoring Wells 
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SBP Technologies, lnc Site 69, MCB Camp Lejeune 
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Figure 4-9: Variation in Concentration of 1,2-DCE (total) in KGB Monitoring Wells 

-o- Avg. 1,2-DCE(total) 

-M-Avg. Shallow 1,2- 
DCE(total) 

--A- Avg. Deep I ,2- 
DCE(total) 

SBP Technologies, Inc 

Time 

Site 69, MC9 Camp Lejeune 



Figure 4-10: Variation in Concentration of TCE in KGB Monitorinsr Wells 
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Figure 4-11: Variation in Concentration of PCE in KGB Monitorinq Wells 
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SBP Technologies, Inc. 
Site 69, MCB Camp Lejeune 



50000 

45000 

40000 

35000 

30000 

A 
4 25000 

20000 

15000 

10000 

5000 

0 

Figure 4-12: Variation in Concentration of 1,1,2,2-TCA in KGB Monitoring Wells 
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SBP Technologies, Inc. Site 69, MCB Camp I.ejeune 



- T.O.C.+l.gFT. 

GROUT 
12.oFT. - 

BENTONITE 

FINE 34.5 FT. - 
SAND (# 1) 35.0 FT. - 

MEDIUM SAND (# 2) 

FINE 46.5 FT. 
SAND (# 1) 47.0 FT. = 

BENTONITE 
PACKER LOCATED 52.6’ FROM TOC 

FINE 58.0 FT. 
SAND (# 1) 58.5 FT. = 

62.95 FT. 

MEDIUM SAND (# 2) 

73.0 FT. - 

18” DIA. STEEL CASING 

13.00 FT. IO” DIA. STEEL CASING 

LAND SURFACE = 0.0 FT 

37.65 FT. 

WRE WRAP SCREEN (0.025) 

44.15 FT. 

WIRE WRAP SCREEN (0.04) 

67.20 FT. 

69.4 FT. BO-tTOM OF CASING 

73.0 FT. BOTTOM OF B.H. 

Figure 7-I :UVB-400 Well Construction Diagram 
bpard For. 

SBP TECHNOLOGIES, INC. 
4 

NOT TO &?!E 
Drawing No. 

LEJEUNE JZS 
Project No. 

IEG TECHNOLOGIES CORP. 
Date oescaiption 5015-D West WI’ Harris Bhrd. 

1113197 lJW SCHEMATtC, CAMP LEJEUNE, N.C. Charlotte, NC 28269 
L 

f 
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Figure 7-2 : Circulation Time 
Phase II UVB 400, Site 69 MCB, Camp Lejeune 

I 

Q = 1.69 mYhr, Qo = 0.19 mYhr 

-n=0.4 ~ 

0 80 90 100 40 50 60 70 

%S[34.60m] or % (Bb+W)/4[34.50m] 



Figure 7-3: UVB and Monitoring Wells Layout: Phase II Treatability Study 
MCB Camp Lejeune 

l!YW(l 

+ 
vi%3 

0 UVB-400 Well I Groundwater Flow Direction 

/ 

b 

Estimated Zone of Influence of the UVB 

2 IW (132ft) 

+ All distances in parantheses are from the UVB-400 well 



Gradient i= 0.016 
kh= l.OOE-06 m/s 
kv= l.OOE-07 m/s 
vz lo+ 1.6OE-08 m/s 
thickness: saturated zone 10.56 m 

Weli data 

aT= 1.71 m 
aB= 1.16 m 
Q= 4 m3h 
am= ca. 0.1 
Q/l-i-WI= 10 
QA-l"v= 623 

HERRLING’S Diagrams 

1.38E-03 m/d 

0.00111 m3Is 

SM= ca. 5.3 56 
D/H= ca. 11.7 124 
BTlH= ca. 9.2 97 
ii%: ca. ca. 0.023 14.2 0.09 150 

AM'=: ca. 12.4 1383 

S (ml 
D (m) 

BT (ml 
BB W 

QO (m3) 
A ow 

l *** R applies only for NO GROUNDWATER FLOW****’ 
RN= ca. R (ml 

61.776 

Table 3-1: UVB Model Parameters 



1 Camp Lejeune KGB 4/29/96 

Gradient i= 0.065 
kh= l.OOE-06 m/s 
kv= l.OOE-07 m/s 
v= kh’i= 6.50E-08 m/s 
thickness: saturated zone 3.26 m 

5.62E-03 m/d 

Well data 
--e--m 
aT= 
aB= 
Q= 
a/H= 
Q/H* kh= 
Q/H-v= 

ca. 

lm 
lm 

0.5 m3/h 
0.25 

13 
201 

0.000 m3/s 

HERRLING’S Diagrams 

S/H= ca. 4.25 13.855 S (ml 
D/H= ca. 8.7 28.362 D (ml 
BTM= ca. 5.8 18.908 BT (m) 
BBM= ca. 11.7 38.142 BB (ml 
QO/Q= ca. 0.05 0.025 QO (m3) 
AM’= 10.1 107 A (m2) 
l *** R applies only fo?fb GROUNDWATER FLOW”“” 
R/H= ca. R ON 

Table 3-2: KGB Model Parameters 



Table 3-3: UVB Monitoring Wells Survey, Site 69, MCB Camp Lejeune I 

Well Number 1 Northmg tastmg Revatlon I OC tiround Surface 
2 IW 1 305162.528 2472183.442 36.98 34.4 

9 2472204.634 37.55 35.8 

SBP Technologies, Inc. Camp Lejeune, Site 69 Survey 
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Table 3-4: KGB Monitoring Wells Survey, Site 69, MCB Camp Lejeune 

‘well Number 
22A 
23A 
24A 
25A 
KGB 
228 
23B 
248 
258 

Northmg 
305264.4862 
305272.9621 
305265.5902 
305258.5946 

305281 
305259.9214 
305265.8839 
305260.5437 
305256.4841 

tastmg 
2472221.905 
2472189.776 
2472178.909 
2472228.162 

2472206 
2472217.489 
2472192.067 
2472183.434 
2472220.863 

Elevation TUC Ground Surface 
38.59 36.3 
38.52 35.9 
38.22 35.7 
38.83 36.6 
37.5 36 

38.46 36.2 
38.27 35.9 
38.02 35.7 
38.28 36 3 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 
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Table 4-1: UVB Operation Status 

Month 1 2 3 4 5 6 7 6 9 10 11 12 13 14 15 16 17 19 19 20 21 22 23 24 25 26 27 26 29 30 31 

PERFORMANCE YEAR 1996 II 

FE6 P P P P P PP P P P 

MAR E E E E E E S S S S S S S S S S S S S S S 0 PF PF PF PF PF PF PF PF PF 

APR OOOOOOOOOOOOOOOOOOEEEEOOOOoooo 

MAY 0000000000000000000000000000000 

JUN 000000000000000000000000000000 

JUL 0 0 0 0 0 0 0 0 0 0 0 E E E E E E E E E E E E E E 0 0 E E E E 

AUG E E E E E E E E E E E E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SEP 0 0 0 0 E E E E E E E E E E E E E 0 0 0 0 0 0 0 0 0 0 0 0 0 

OCT ~~~~oOOOOOOOOOOOOOOOOEOOOOOOOOO 

NOV 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

DEC 

PERFORMANCE YEAR 1997 II 

JAN 

FE6 

MAR 

P = PRE-SYSTEM START-UP PROJECT DAYS: 261 

S = START-UP I STABILIZATION DAYS ON: 189 

0 = ON I ON-LINE DAYS ON FOR START-UP: 15 

BF = BLOWER FAILURE (OFF) DAYS OFF DUE TO ELECTRICAL FAILURE: 48 

PF = PUMP FAILURE (OFF) DAYS OFF DUE TO EQUIPMENT FAILURE: 9 

E = ELECTRICAL SHUT-OFF PERCENT WWN I’IME (TOTAL): 27.6% 



Table 4-2: KGB Operation Status 

Month 1 2 3 4 5 6 7 6 9 10 11 12 13 14 15 16 17 16 19 20 21 22 23 24 25 26 27 28 29 30 31 

II PERFORMANCE YEAR 1996 II 

FE6 P P P P P P P P P p 

MAR E E E E E E CF CF CF CF CF CF CF CF CF CF CF CF CF CF CF S S S S S S- S S S S 

APR OOOOOOOOOOOOOOOOOOEEEEOOOQOOOO 

MAY 0000000000000000000000000000000 

JUN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

JUl 0 0 0 0 0 0 0 0 0 0 0 E E E E E E E E E E E E E E 0 0 0 0 0 0 

AUG E E E E E E E E E E E E 0 0 0 0 0 0 0 0 0 0 0 0 0 o o o o o o 

SEP 0 0 0 0 E E E E E E E E E E E E E 0 0 0 0 0 0 0 SS SS SS 0 0 0 

OCT o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E SS SS SS SS SS SS o 0 0 

NOV 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

OEC 

II PERFORMANCE YEAR 1997 II 
I 

JAN 

FE6 

MAR 

P = PRE-SYSTEM START-UP 
S = START-UP I STABILIZATION 
0 = ON / ON-LINE 
BF = BLOWER FAILURE (OFF) 
SS = SILTING & SEDIMENT (OFF) 

E = ELECTRICAL SHUT-OFF 

CF = COMPRESSOR FAILURE (OFFI 

PROJECT DAYS: 261 
DAYS ON: 183 

DAYS ON FOR START-UP: 10 
DAYS OFF DUE TO ELECTRICAL FAILURE: 44 

DAYS OFF DUE TO EQUIPMENT FAILURE: 24. 

PERCENT DOWN TIME (TOTAL): 29.1% 
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Table 4-3: Groundwater Levels (cm) in UVB Monitoring Wells, Site 69, MCB Camp Lejeune 

Location Well ID [Elevation IElevation From IElevation From 1 Depth From Top of UVB Flange (cm) ..----. -- -~..~ ~~ . ..-- 
Dal kl TOC (ft) ITop Of UVB (ft) ITop Of UVB (cm) 1 96 316196 3114196 3121196 4/S/96 4/l II96 4119196 

41“) - .. - . -NM 

4125196 
UVB 0 0 NM NM NM NM NM NM NM 

SHALLOW 15UW I 3747 I I 
Ii I iid2 I 

-3.53 -.-- I -10759 ._. .-- NM I. ---- NM . . . 971 99 - . . - - 969 89 - - - - . 960.69 973.19 979.29 992.09 
16U\r -0.98 1 -29.87 1 968.771 991.821 986.071 974.4; 7 964.67 975.07 989.07 1001.87 __-~ 
17uw 

w 
I 39 98 I -1.02 ..-- I 

I 

-31 09 - .._- 1 962.791 ---.. _ 967 44 -_.. 959.19 950.09 939.09 951.29 966.19 978.99 _-_____- 
I 39.10 --.-- I -1.90 -57.91 1 955.411 983.2 :8 976.01 967.71 955.81 969.31 982.41 995.51 

ii 37.87 --. . . -3.13 ..-_ I I -5578 --.. - 1 981.681 INI -- ..-- 992 13 INI ---. .- 983 88 INI ---.- 979.58 963.78 975.68 990.28 1003.68 1 1 -95.40 
NI 953.40 965.30 979.90 991.50 -- - 

-59.13 907.93 961.03 948.23 921 .I3 905.53 900.33 914.43 926.63 

~Date I I I I 2/21/961 3161961 3/14/961 3/21/961 4151961 4/11196r 4/19/96i 41251961 
I I’IFFP 

w-1. 
I 17lW 

m.1. 
. I Y-46 98 ““.1” I -4 l-n ..-- I I -17753 .--.-- 1 951 13INM -- . . .- . _.-. I 964 131 -- . .- 957 7.11 --. ..- 948 !??I - .-.-- Q57 731 --...- !a77 WI -.-.-- !JA4T?i “” .._” 

15lW 1 37.55 1 -3.45 I -105.16 11079.66/NM 975.66 968.06 950.96 970.16 983.56 996.36 
16lY ry 1 40.42 1 -0.58 ! -17.68 I1006.281 1015.9 10 991.18 978.98 970.78 980.88 994.88 1008.28 
17lW 1 39.41 I -1.59 I -48.46 1 981.761NM 998.26 972.26 967.16 983.26 988.76 998.26 
1811 Y 1 39.14 1 -1.86 ! -56.69 11018.691 998.521 1009.7 9 980.49 975.09 986.89 1005.49 999.79 
19lW 39.02 -1.98 -60.35 999.55 1009.80 992.45 982.65 975.65 974.15 995.15 1007.95 - 
2OlW 38.01 -2.99 -91.14 NI NI NI NI 952.84 965.04 979.04 983.84 
21lW 39.09 -1.91 -58.22 980.62 993.65 986.02 977.22 968.02 974.12 990.02 1003.42 

/i/M, nnt mnnsrmd I I I I I I I I I I I 

IVI; well rw1 Irfs:Lalleu 
NMD: not measured due to dye injection 

SBP Technologies, Inc. Page 1 Site 69, MC6 Camp Lejeune 



Table 4-3: Groundwater Levels (cm) in UVB Monitorinq Wells, Site 69, MCB Camp Leieune 

I--- 
__~~ 

117lJW 
I -- --I .--...-I .---.-. 

1 985.091 998.7911008 19~1Ol!i R9lln74 n9l In78 Id 1ni-n ?nl dwi7 3Ql 

-._-.-- -.--.-- -- --.-- -,-.-- -..-*-- _,.“,I” .,“I”” mrY”IY” “I .“I*” “,&I,~” J.--.--s .-n-m,“” 

--- . . . . . .IM NM NM NM NM NM NM NM NM NM NM NM 
15uw 997.89 1011.89 1020.49 1030.19 1039.09 1043.99 1048.79 1072.89 965.30 965.60 983.29 918.79 924.15 
16UW 1008.87 1023.17 1029.87 1040.87 1048.87 1051.87 1027 10 1080 97 974.14 974.45 992.87 913.67 931.16 
isuw - 1001.61 _____ -- 1015.01 -..- 1022.31 .---..- 1032.01 .-.-.-- 1040.01 .--..-- 1044.01 .---..- ..e"h."., 995.40 1072.81 I"YS.L" 952.20 950.67 969.69 893.69 909.83 

968.96 968.04 987.71 912.21 927.41 
ISUW 1008.88 1022.88 1028.08 1039.08 1046.68 1050.78 1004.70 1078.38 975.97 974.45 993.78 919.28 933.88 
2ouw 998.20 1011.60 1017.70 1028.70 1037.50 1042.30 949.90 1074.70 963.17 967.13 981.60 908.00 922.93 
21uw 933.63 947.03 972.93 966.23 973.83 978.03 924.90 1001.93 891.54 893.37 909.13 831.33 847.34 

1 

,L 
. 

NM: not measured 
NI: well not installed 
NMD: not measured due to dye injection 

SBP Technologies, Inc. Page 2 Site 69, MCB Camp Lejeune 



Table 4-3: Groundwater Levels (cm) in UVB Monitoring Wells, Site 69, MCB Camp Leieune 

fM: not measured 
V: well not installed 
‘MD: not measured due to dye injection 

SBP Technologies, Inc. Page 3 Site 69, MCB Camp Lejeune 



- 

Table 4-4: Dissolved Oxygen Measurements (ppm) In UVB Monitorinq Wells, Site 69, MCB Camp Leieune 

Location Date 2121196 316196 3114l96 3121196 415196 4111196 4119196 4125196 512196 i%l9l96 I5/15/96 15122196 I5131196 

Well 
1616196 

ID 
I6/12/96] 

I I I I I 

5 0.18 0.15 0.15 0.55 0.60 0.75 
5 0.20 0.75 0.15 0.10 0.15 0.15 

21UW NM 0.20 NM 0.10 0.50 0.73 0.33 0.15 0.13 0.05 1.33 0.10 0.10 0.15 -. 0.20 

-__ 
Date 2121196 316196 3114196 3121196 415196 4/l 1496 4119196 4125196 512196 5115196 5122196 5131196 616196 6ll2lg6 6lqglg6 

~-~__ 
IEEP 2lW NM NM 0.10 0.11 0.10 0.20 0.15 0.18 0.15 0.15 1.60 0.91 0.63 1.30 1.25 

0.25 0.15 0.15 0.15 0.20 

WI”,. ,,“L ,,,c7cfci”I~” ~~. _-._ 

JI: well not installed .-_-~ - -~ ~-~ __ -~~ _~. ..___. .~ 
IMD: not measured due to dye injection 
IME: not measured due to equipment failure 

Sl3P Technologies, Inc Page 1 Site 69, MCB Camp Lejeune 



Table 4-4: Dissolved Oxyaen (ppm) Measurements In UVB Monitoring Wells, Site 69, MCB Camp Lejeune 

Location1 Date I713196 i 7130196 I8/15/96 I8/27/96 19125196 i 10122196 ill122196 1 I I I IAva. OFF1 Ava. ON 

-- 
--__. 
SHALLOW 15UW 0.20 0.50 0.30 0.25 NME __~ 

16UW 0.20 0.21 0.90 0.45 NME 

Date 7/3/96 7130196 8/15196 8127196 9125196 1 _____- 
IEEP 21w 2.73 0.30 1.35 1.78 NME 

15lW 1.53 0.15 0.50 0.30 NME _____ 
16lW 0.20 0.30 1.00 0.45 NME -___ 
17lW 0.25 0.20 3.50 0.25 NME 

18lW NMD NMD NMD NMD NMD N 

19lW 0.20 0.15 0.80 0.49 NME 
2OlW 0.30 0.30 0.30 0.35 NME 

2llW NMD NMD NMD NMD NMD N 

JM: not measured -__-. - 
JI: well not installed .~. --~ ~~_ _ -. 
JMD: not measured due to dye injection - .~ __ 
JME: not measured due to equipment failure 

SBP Technologies, Inc. Page 2 Site 69, MCB Camp Lejeune 



Table 4-5: Groundwater Temperatures (OFI in UVB Monitorina Wells, Site 69, MCB Camp Leieune 

Location Date 2121196 316196 3114196 3121196 415196 4111196 4119196 4125196 512196 5115196 5122196 5131196 .- 6/6/96]6/12/961 6119196 

Well ID I I 

ISHALLOW iii 

-IDate 
I I I I I I I I I I I I I I I 
12/21/961 3/6/961 3/14/96) 3/21/96) 4/5/96~4/11/96~ 4/19/961 41251961 5121961 S/15/961 51221961 5/31/961 6/6/96t 6/12/961 6/19/96 

I DEEP I . I I 1 12lW INM INM 1 64.001 63.501 63.501 64.001 63.501 64.201 63.701 63.501 71.201 63.701 64.201 63.501 63.101 
63.901 63.101 63.401 64.201 63.101 63.101 63.901 63.501 63.50 63.10 63.00 

63.701 63.701 64.401 63.101 64.00 63.90 63.30 
I 

63.50 64.00 66.00 64.00 63.70 63.50 64.20 
64.00 NMD NMD NMD NMD NMD NMD 
64.40 64.00 68.40 64.00 64.00 63.70 64.00 
63.50 63.10 64.40 63.10 63.30 63.50 63.10 
62.80 NMD NMD NMD NMD NMD NMD 

NMnotmeasured 
Nl: wellnotinstalled 
NMD:notmeasureddue to dye injection 

SBP Technologies, Inc. Page 1 Site 69, MCB Camp Lejeune 



Table 4-5: Groundwater Temperatures (OF) in UVB Monitorinq Wells, Site 69, MCB Camp Lejeune 
I \ 

Location Date 713196 7/30/96 6115196 6127196 9127196 10122196 11122196 
Well ID 
15uw 63.50 63.10 6404 6314 RR 8G G7 A71 t.27 cnl -- Avg. _- 

“L.7L “L.“” SHALLOW 16UW 63.70 63.50 64.04 
63.32 

63.40 
64.04 63.14 64.22 17uw 64.00 63.70 64.04 63.32 63.67 
63.50 -__-- 62.96 63.50 

iauw 64.00 64.20 63.50 63.50 
63.69 

63 
I -----I --. 32 62.78 64.04 19u 

W 1 64.001 64001 64761 GnGAl GA 
63.83 

~____ 
, - ..--, - 

..--, 
- 

. ..-. 
__._" "..04 62.60 64.04 

2ouw I 63.101 63.101 63.681 
64.17 

62.78 - I --- 

&%I 
63.50 62.78 63.14 

21U.. W I 63.101 635nl 
63.24 

, --..-, --.--, --.--, ~7 e.96 63.68 63.14 63.50 
I I I I 

63.45 

DEEP Date -2lW 

15lW 

713196 7130196 allSl96 6127196 9127196 10122196 IV22196 63.50 63.90 65.66 
63.14 

Avg. 
64.40 62.78 64.40 

63.10 64.00 
64.17 

63.50 62.96 63.14 63.14 64.40 63.50 
63.82 
63.85 

64.00 64.00 64.22 
63.86 

63.50 64.04 
2OlW 63.10 

64.45 
63.30 64.04 62.96 63.50 62.96 63.50 

2llW NMD NMD NMD 
63.44 

NMD NMD NMD NMD 63.38 
NM: not measured 
NI: well not installed 
NMD: not measured due to dye injection 

SBP Technologies, Inc. Page 2 Site 69, MCB Camp Lejeune 



Table 4-6: Groundwater pH in UVB Monitorinq Wells, Slte 69, MCB Camp Leieune 

Location Date 2121196 316196 3114196 3121196 415196 4111196 4119196 41251961 5/2/961 5115196 5122196 51311961 6161961 1 
6112196 6119196 

Well ID I I I I 
c 115UW 1 . 6.67INM 1 6.411 I 6.221 I 9.581 I 597INME I I I 6.001 I 6.171 I 6.261 WiNME I I 6471 I fi7nl I 63f-l ___-- L -. .- -.-- -.-- 

16UW 10.08 9.03 7.87 6.95 6.71 6.80 NME 6.86 6.73 6.78 7.27 NME 7.92 7.47 7.45 
17uw 9.95 7.75 9.56 9.44 9.29 8.61 NME 8.05 7.72 7.56 7.40 NME 7.32 7.21 7.57 
18UW 10.54 9.16 9.86 9.59 9.23 8.71 NME 7.57 7.38 7.31 7.20 NME 7.28 7.07 7.01 
19uw 11.33 10.12 10.64 10.61 10.56 10.62 NME 10.02 9.76 9.94 8.95 NME 9.27 9.17 9.04 

NI NI NI 763 7 84 NMF 7.70 7.73 7.62 7.94 NME 7.89 7.06 7.04 

21 U’ 6.98 6.75 6.94 7.06 NME 7.68 7.18 7.15 

_-__- 
1171~ 
. Ilfzrw _-__- 
19lW _ 
2OlW 
211m r . 

NM: not measured 

. ..__ -.-. -.-- -.-~ a 
iiii 

.- .,NME 8.92 8.90 8.97 8.84 NME 8.09 8.26 8.26 

INM 1 8.051 7.721 7.561 7.56iNME 7.60 7.60 7.57 7.69 NME 7.44 7.37 7.38 
1 9 521 _.-- 8.411 _. 7.781 - 7.641 7.461 

9.32 

7.60t .__ NME 7.53 7.50 NMD NMD NMD NMD NMD NMD 

9.07 10.12 9.31 9.26 9.40 NME 9.56 9.30 9.67 9.74 NME 9.09 9.05 8.65 

NI NI NI NI 11.50 11.31 NME 10.04 10.13 1009 8.61 NME 9.59 9.62 9.65 
D NMD NMD NMD NMD 

. . . _. I 
1 7.661 7.841. -. 

I .-.-- 
7.68 7.56 7.53 7.48 NME 7.62 7.571NMD NMI 

-y..--..-.j ~ r~- .-..--. I----~ I ~~~ . ..i ._-... ~~ j ~~ .__. I 

‘96 5131196 616196 6112196 6/19/96 

._.- 
ME ;:ii ;:i; 

6.58 
7.00 

NI: well not installed 
NMD: not measured due to dye injection 
NME: not measured due to equipment failure 
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Table 4-6: Groundwater pH in UVB Monitoring Wells, Slte 69, MCB Camp Lejeune 

Location Date 713196 7/30/96 81-l 5196 6127196 9125196 10122196 1 II22196 I 

Well ID 
I 

I 
I 

15uw 6.14 6.29 7.83 6.10 6.57 I; 15 G 191 ~__ 
SHALLOW 16UW 7.45 7.28 6.96 7.37 - 7.58 ..--, ..I 

17uw 7.13 7.47 7.38 6.99 7.nn G RCI GC 

18UW 7.18 6.96 7.22 6.81 6. _ _ , _.__ , . . , 
W I 9.041 7.031 9171 7 ml 8 A71 7 Ml 71 

I AWL I 

19u 

2ouw 1 6.66 7.77 7.64 7.47 
21uw 1 7.27 6.80 7.09 6.77 

V. V”, V. IL 6.5: 
7 3rd 740 7.46 

-1 V.“” ".38 
881 

7.86 
6 ml fi 78 7.63 

. . *- I .“” 10 
5.971 

9.24 
7.401 i50 7A? 

I I a .-WY 
r 7.27 6.69 6.78 7.13 - I- Datl e 713196 7130196 6115196 8127196 9125196 lOl22l96 1 l/22/96 

6 37 7 35 7 RQ 
Avg. 

711 G GQ 7 In 7 IC - aa. 
__-___ 
DEEP 21w -.-. , ..-- ~ ..--, . . . ,, V.““, ,_ IY. 

I 
, I.,, . . .- . I -,s 

15lW 
21 7.521 7.631 7.731 6.961 I I I I , I.&P . 

6.9: 
7.701 7.851 

I I 7t2-2 

16lW 
n .“Y 

8.01 9.15 8.59 8.46 8.81 8.45 8.55 
17lW 

8.63 
7.27 7.52 7.79 7.91 7.33 7.97 7.94 

18lW 
7.61 

NMD NMD NMD NMD NMD NMD NMD 7 n-2 

19lW 8.8 
.._.- 11 9.011 9.021 8.311 I 8.541 I I.JI) 8.411 8.351 I I I , 

I o-in 
1 9.751 8.85) 7.39 9.37 9.79 
INMD INMD (NMD NMD NMD ___._ ,. . . .._ I I 

UM: not measured 
I I , 1.clL 

I I I I I 

I 1. WV 
2OlW 9.351 

I I 
21lW 9.201 I 9.64 NMD 

INMI-I 
I I 1 

I I 7c9 

VI: well not installed 
VMD: not measured due to dye injection 
VME: not measured due to equipment failure 
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Table 4-7: Groundwater Conductivity (omhoslsec) in UVB Monitoring Wells, Site 69, MCB Camp Leieune 

Location Date 2121196 316196 3114196 3121196 415196 4/l II96 4/l 9196 4125196 5121961 5115196 1 5122196 1 5131196 1 616196 1 6/l 2196 1’ 6/l 9196 

Well ID I I I I I I 
SHALLOW - 
--.-___ 
~-__ 

, 
ISUW 1520 NM 1710 1720 349 1660 NME 1680 1630 1594 1429 NME 1056 104-l 978 
16UW 290 1710 200 200 154 170 NME 136 126 121 185 NME 135 97 101 
17uw 450 440 330 330 343 360 NME 370 377 388 421 NME 299 

I 
290 -_ _ 296 --- 

18UW 340 250 230 2601 2661 320lNME 
I 

~- 1 
1 

3631 --- 3921 

__- 
4161 

..- I 
496lNMF 

.-- . _I..- 
t .?dll I 243 

- ‘- 
I I ?!if? 

19uw 230 230 2601 2821 270iNME i 2291 2241 2261 203iNME 1 
I 

idi 1441 
1 

I 

3281 350lNME I 
I 

d .-- 
20UW NI NI NI n II 

ii0 
3171 

114 
3251 --- 3351 

iii , 
316lNMF 

- - . _. _. - 
I 7191 

- .- 
7lGl 

- ‘- 
316 

- 21uw 140 110 90 110 108 NME 103 185 NME NM 69 -ii 

Date 2121196 316196 3114196 3121196 415196 4111196 4119196 4125196 512196 5115196 5122196 5131196 616196 6112196 6119196 
I I I I I I I 

l2lW I 330 INM I 320 I 340 I 3271 340iNME i 3401 3391 3341 3091NME 

202 199 189 
198 196 184 

NMD NMD NMD 
115 116 189 
185 189 194 

NMD NMD NMD 

NM: not measured 
NI: well not installed 
NMD: not measured due to dye injection 
NME: not measured due to equipment failure 
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Table 4-7: Groundwater Conductivity (omhoskec) in UVB Monitoring Wells, Site 69, MCB Camp Lejeune 

Location IDate 17/3/96 1 71301961 6115/96~6/27/96( 9125196 1 10122196 1 1 l/22/96 1 I I I 1 Avg. 

16UW 1 1501 1991 1611 142 1341 ’ 
17uw 1 4501 5991 5441 494 5 
16Uli 
19uw 1 2001 2121 2511 2481 2, 
2ouw I 3001 3411 3351 3201 3, 

NM: not measured 
NI: well not installed 
NMD: not measured due to dye injection 
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Table 4-8: UVB Air Parameters, Site 69, MCB Camp Lejeune 
I 

Date Neg.Pressure lnfluent Effluent Air:Water Temperature lnfluent RH Effluent RH 
(mbars) (acfm) (acfm) Ratio* lnfluent (OF) Effluent (OF) (%) VW 

3/l 4196 45 11 84 A f=m 7 7R c; 

3122196 56 

’ Based on a measured flow rate of 2C 1 gp, and influent air flow 
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Table 4-9: Groundwater Levels (cm) in KGB Monitoring Wells, Site 69, MCB Camp Leieune 

Elevation Elevation From Elevation From __~.- - --__- 
TOC (ft) Top Of KGB (ft) Top Of KGB (cm) 

38.59 1.09 33.22 
38.52 1.02 31.09 
38.22 0.72 21.95 
38.83 1.33 40.54 
37.50 0.00 0.00 
38.46 0.96 29.26 
38.27 0.77 23.47 
38.02 0.52 15.85 
38.28 0.78 23.77 

2121196 

82.28 
95.21 
92.55 
96.66 

106.24 
95.53 

121.75 
93.53 

3/6/961 
Depth from 1 

3/211961 Ml96 ~4/11196~4/19/96 

>p of KGB Flange (cm) 

121.35 94.48 111.58 129.58 
101.92 89.31 106.41 124.71 
116.21 96.95 113.95 131.05 
121.62 95.06 111.26 140.86 

105.38 92.34 114.04 124.94 
NM 131.03 146.93 180.43 

183.60 129.25 144.15 168.25 
NM 94.23 110.93 126.53 
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Table 4-9: Groundwater Levels (cm) in KGB Monitorina Wells, Site 69, MCB Camp Leieune 

Location Date 4125196 1 5/2/96 15115196 ]5/22/96 ]5/31/96 1 616196 16112196 16/l 9/96 1 713196 17130196 ]8/15/96 I8/27/96 1 g/25/96 I10122196 

Well ID Depth from TOP of KGB Flanae 
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Table 4-9: Groundwater Levels km) in KGB Monitoring Wells, Site 69, MCB Camp Lejeune 

NM: not measured 
NMD: not measured due to dye injection 
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Table 4-10: Dissolved Oxygen (ppm) in KGB Monitoring Wells, Site 69, MCB Camp Lejeune 

Date 2121196 316196 3114196 3121196 415196 4111196 4119196 4125196 512196 5115196 5122196 5131196 1616196 I6112196 16119196 

Location Well ID I I I 

22A NM NM 0.80 NM 0.55 0.35 0.35 0.15 0.37 0.33 1.08 0.18 0.20 0.16 0.18 --- 
SHALLOW 23A NM NM 0.15 NM 0.40 0.15 0.20 0.13 0.18 0.20 0.60 0.26 0.20 0.15 0.20 - 

24A NM NM 0.20 NM 0.55 0.15 0.20 0.11 0.14 0.16 1.65 0.15 0.11 0.18 0.19 
I- 125A INM INM I 0.201NM I 0.751 0.301 0.301 0.161 0.201 0.131NM 1 n 131 n 151 n l!il 0.231 
I . i I ---, _ - . . I -..- -..- -.,- 

22B Date NM 2121196 NM 316196 3114196 2.10 NM 3121196 415196 0.55 4111196 0.30 4119196 0.20 4125196 0.10 512196 021 5115196 0 15 5122196 04.1 5131196 n l!i 616196 n 18 6112196 n 18 6119196 
0.19 

NMD 
-..- -..- -..- -..- -.,- 

DEEP 238 NM NM 0.53 NM 0.80 0.45 0.25 0.13 0.28 NMD NMD NMD NMD NMD ._.__ 

248 NM NM 0.15 NM 0.65 0.20 0.20 0.13 0.15 0.15 2.45 0.18 0.25 0.18 0.20 
25B NM NM 0.25 NM 0.50 0.40 0.15 0.15 0.40 NMD NMD NMD NMD NMD NMD 

NM: not measured 
NMD: not measured due to dye injection 
NME: not measured due to equipment failure 
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Table 4-10: Dissolved Oxygen (ppm) in KGB Monitoring Wells, Site 69, MCB Camp Lejeune 

NMD: not measured due to dye injection 
NME: not measured due to equipment failure 
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Table 4-11: Groundwater Temperatures (OF) in KGB Monitorincr Wells, Site 69, MCB Camp Lejeune 

Location Date 2/21/S6 316196 3/14/96 3121196 4/5/96 4/11/96 4119/96 4125196 512196 5/15/96 5122196 5131196 616196 

Well ID \ 
22A NM NM 52.30 NM 55.40 53.80 54.10 55.90 57.40 60.40 59.40 64.00 64.20 

i%iiiim 23A NM NM 51.60 NM 53.60 52.70 53.80 55.90 58.60 59.90 61.70 66.00 62.60 

24A NM NM 53.40 NM 54.50 53.00 53.60 56.30 57.20 58.80 59.90 63.10 61.70 

I 25A NM NM 53.20 NM 55.80 53.60 54.10 55.90 56.70 57.70 NM 61.70 61.70 

NM: notmeasured NM NM 

NMD: not measured due to dye injection 
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Table 4-11: Groundwater Temperatures (“F) in KGB Monitoring Wells, Site 69, MCB Camp Leieune 

FkH,D, Date 1 6112196 6119196 713196 7130196 8115196 8127196 9125196 10/22/96 1 l/22/96 I I 

1 62.80 69.40 67.80 67.80 71.60 73.22 75.20 68.54 65.30 I I 

22B 63.70 69.80 69.10 72.30 73.40 73.04 74.84 68.18 64.04 
DEEP 238 NMD NMD NMD NMD NMD NMD NMD NMD NMD 

248 62.20 66.00 63.00 65.50 71.60 71.96 74.30 67.10 66.20 ___~ 
258 NMD NMD NMD NMD NMD NMD NMD NMD NMD 

I 
NM: not measured ~pp~pmp~m-p 1.. -- - ~~~~ ~. NMD: not measured due to dye injection ~..I.. imm 

I l----I--- - , -- -..-T- -~-r-. ---~-- -r-- r --- - 
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Table 4-12: Groundwater pH in KGB Monitorina Wells, Site 69, MCB Camp Leieune 

Location Date 2121196 316196 3114196 3121196 415196 4llll96 4119196 4125196 512196 5115196 5122196 5/31196~6/6/96 /6/12196 6119196 

Well ID I I 
I 

. . I I I I 4 I I I I I / I I I 

122A I 5.26INM 1 5OOiNM i 4.671 4.721 4.681 4.761 4.911 4.651 522lNM I 5281 4fxl 46Rl 

..-- .‘-- SHALLOW 23A 5.73 NM 5.85 NM 5.42 5.59 5.27 5.20 5.54 5.56 5.87 NM 5.69 5.49 NM 
24A 6.24 NM 6.21 NM 5.62 5.94 5.56 5.56 5.90 6.08 6.47 NM 6.13 5.88 5.75 
25A 6.55 NM 6.45 NM 5.97 6.10 5.83 5.55 5.70 6.13 6.37 NM 5.92 6.00 5.67 

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

not measured due to dve iniecfion I I I I I I I I I I I I 
t I t t t ---------I -. I-- -t-- I 
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Table 4-12: Groundwater pH in KGB Monitoring Wells, Site 69, MCB Camp Leieune 

NMD: not measured due to dye injection 
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Table 4-13: Groundwater Conductivity (omhoskec) in KGB Monitoring Wells, Site 69, MCB Camp Leieune 

1 LOCatiOn 1 Date 1 2121196 1 316196 1 3114196 1 3121196 1 4/5/96 I 4/11/96 I 4/19/96 1 4/25/96 I 5/2/96 1 5/15/96 t 5/22/96 1 5/31/96 I 6/6/96 1 

----_ -- 

22A 160 NM 140 NM 169 170 176 175 164 156 163 NM 123 

SHALLOW 23A 220 NM 260 NM 215 220 181 181 168 151 203 NM 118 

24A 560 NM 410 NM 392 410 389 378 383 392 507 NM 336 

25A 410 NM 490 NM 445 450 417 320 282 367 414 NM 258 

22B 170 NM 
DEEP 238 180 NM 

248 200 NM 
258 360 NM 

NMnotmeasured 
NMD: notmeasureddue to dyeinjection 

160 NM 233 180 188 188 183 186 429 NM 124 
170 NM 176 180 181 182 159 NMD NMD NMD NMD 

220 NM 220 240 225 217 221 231 227 NM 162 
480 NM 488 410 350 331 335 NMD NMD NMD NMD 
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Table 4-13: Groundwater Conductivity (umhoskec) in KGB Monitoring Wells, Site 69, MCB Camp Lejeune 

Location Date 6112196 6119196 713196 7130196 WI5196 0127196 9125196 10122196 11122196 

Well ID 
22A 111 106 150 173 172 162 420 253 234 

SHALLOW 23A 108 NM 150 255 162 134 167 186 231 
24A 297 275 400 416 572 520 533 462 575 
25A 306 332 451 597 467 460 544 390 684 

228 125 138 155 193 201 187 263 241 307 
DEEP 23B NMD NMD NMD NMD NMD NMD NMD NMD NMD -- 

248 161 167 249 138 343 330 349 223 420 
258 NMD NMD NMD NMD NMD NMD NMD NMD NMD 

NM: not measured 
NMD: not measured due to dye injection 
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Table 4-14: KGB Air Parameters, Site 69, MCB Camp Leieune 

-. - - - 6,5,g6 , .- , , . ..- , . . . . , I V, .3 

I 
I LO. I 

7.0 I 1 69.5 1 28.5 1 I It-F -a 9,n c I 
. -J.U L3.J 

6112196 1 7.0 2.2 65.5 30.0 1 35.5 104.3 38.5 
6/19/96 1 4.5 2.8 57.5 32.9 I 24.6 In? = AC 7 

1 713196 1 5.0 I 2.6 I 97.0 I 35.1 I 61.9 I I 1007 .--I." I -rd., AR 1 I 
V, I”,“” 

8127196 “‘- i:i ii?; ii:;; 18.0 
9130196 28.0 1.0 33.3 25.5 
1 O/22/96 30.0 1.0 35.4 71) n 
11 II AIQG 7n n 7n III n 

VT.” ilu.L 4U.Y 

23.7 110.0 32.6 
7.8 107.5 24.7 

l!iA in4 0 c.n E 
--.- *-. . 

I I, 17,“” 

i;:;J 5:; 
I I I.” 39.3 71.7 

11126196 102.0 39.2 62.8 
Average 1.9 73.7 34.8 38.9 
@J atmospheric air is bled into the blower to reduce negative pressure effects 
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Table 4-15: Movement of Fluorescein in UVB Monitoring Wells 

6/I 8196 40 2.091ND IND 0.691NQ* INQ* 1 0.541 7.861NS 1 0.611 0.52lNQ* 1 0.861 OHINS /ND 
7/Z/96 55 4.42fND [ND ND I 0.861NQ* I 0.391 3.36(NS I I.161 0.691NQ* I 0.69(ND INS (ND 

I I 

Svstem OFF 7/12/96 to 7/26/96 (Hurricane Bertha) 
I 

7130196 83 IND INQ* IND INQ* I 1.281ND I 0.421 0.86lNS IND I 0.61jND 1 1.761ND INS IND 

I 
Svstem OFF 811196 to 8113196 fHurricane Bertha) 

I I 

8/l 5196 100 ND (ND (ND IND IND IND ND ND INS x JND \ND [ND IND JND INS JND 

8126196 111 ND IND IND /ND I 0.361~~ ND ND INS IND IND IND IND IND INS IND 

I I 

Svstem OFF g/5/96 to g/18/96 (Hurricane Fran) 

9125196 140 ND [ND (ND IND IND IND (ND IND NS IND ND IND (ND ND INS IND 

1 O/7/96 152 ND IND IND IND IND IND IND IND NS IND ND IND /ND ND INS IND 

A// concentrations are repo/ted in ppb, NQ*.' flourescent peak detected but not quantified 
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Table 4-16: Variation in Concentrations of Target VOCs in UVB Monitoring Wells 
Site 69, MCB Camp Lejeune 

-Samplmg bent Two Months 

kompound 
k Chl ‘d 1,~DCE yl (zar) 1 1 3800 240 1 1 600 1 1 1 275 553 I I 140000 3400 28 1 3 16000 73 7 1 1 72 11 11 280 4 560 7 190 14 1 1 

24 9449 19569 
TCE 

453 
1 1 1300 870 1 I 47 1 1 1 4 8 19 12 27 1 1 135 175 100 

PCE 1 1 11 11 1 1 1 1 1 1 11 11 1 1 
1,1,2,2-TCA 

1 
1 1 1 1 1 1 

1 
1 1 1 1 1 1 1 1 11 1 1 1 I 

Total COls Well per 5 5 145102 4512 5 7 16649 77 11 5 79 22 305 581 233 5 28 

Total Avg Cots 98611 202991 582 
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Units 
ompoun k= 1 YDCE 

on e 

Table 4-16 (continued): Variation in Concentrations of Target VOCs in UVB Monitoring Wells 
Site 69, MCB Camp Lejeune 

15 
19 
I7 
1 
1 

13 
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Table 4-16 (continued): Variation in Concentrations of Target VOCs in UVB Monitoring Wells 
Site 69, MCB Camp Lejeune 
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Table 4-17: Concentration of Target VOCs in UVB Off-Gas ha/L) 
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Table 4-18: Dilution Calculation for UVB Circulation 
Cell, Site 69 MCB Camp Leieune 

Zone 52 ft Radius Estimated Cell 
Stagnation Point, S 52 184 
Bottom Caoture. Bb fft) 138 492 
Top Capture, Bt (ft) 
Saturated Thickness. H fft1 1 

89 I 318 
35 35 

’ ’ ’ Porosity, tII. 0.20 0.20 
Volume ( cubic feet) 43,270 546,331 
Volume ( L) 1,224,528 15,461,166 
Concentration (ppb) 4,475 354 4 
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Table 4-19: Surveyed Elevations of UVB Monitoring Wells and UVB Screens 
Site 69, MCB Camp Lejeune 

Well ID I Elevation From I Death from I Death from 1 De ~ -I- --- -- --- !pth from 
Top Of UVB (cm) TOC (cm) UVB Flange(cmj UVB Flange(ft) 

TOII of Top UVB Screen -1167.38 NA 3367 38 38.29 
v -107.59 1148.00 1255.59 41.18 

1462.87 47.98 
I 1473.00 1504.09 49.33 

I -57.91 1387 nn A7 77 

15iJY 
16UW I -29.87 I 1433.00 
17uw -31.09 
18UW -. .- .-v-.-w 
19uw -55.78 145c ~_ 
2ouw -95.40 1488.00 
21uw -59.13 
Bottom of Top UVB 
2M 
151 

I .-- 
I.00 I 15n5 78 I A0 XI I .---.. - 

1583.40 
I 

- ..- 
1422.00 1481.13 48.58 

I Screen -2107.69 NA 2107.69 69.13 
Y -122.53 1550 1672.53 54.86 
W -105.16 1859 1964.16 64.42 

16lW -17.68 2261 2278.68 74.74 
,171w -48.46 2323 2371.46 77.78 
‘18lW -56.69 2328 2384.69 78.22 
19lW -60.35 2311 2371.35 77.78 
2OlW -91.14 2348 2439.14 80.00 
21 IW -58.22 2358 7Ai6 77 7Q 36 
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Table 4-20: Variation in Concentrations of Target VOCs in KGB Monitoring Wells 
Site 69, MCB Camp Lejeune 

Sampling Event Time Zero 

Date Sampled 2123196 

Well I.D. 22A 1 228 1 23A 1 238 1 24A 1 24B 1 25A 1 25B 1 KGB 

Units of Measurement ualL 

shallow deep 

Avg. Avg. A Avg. B 

Compound 

Vinyl Chloride 

1,ZDichloroethene (total) 

Trichloroethene 

Tetrachloroethylene 
1,1,2,2-Tetrachloroethane 

Total COls Well per 

Total Avg COls 

390 840 620 790 3900 750 580 330 190 932 1373 678 

2700 4500 1100 14000 7900 3300 4500 2100 3700 4867 4050 5975 

530 240 130 12000 1100 990 2300 200 580 2008 1015 3358 

86 21 12 1100 250 80 340 12 250 239 172 303 

6800 1200 1200 -170000 250 9600 62000 2100 5500 28739 17563 45725 

10506 6801 3062 197890 13400 f4720 69720 4742 10220 

367851 24172) 56038 

I Samolino Event I Two Months I 

Well I.D. 

5130198 

Compound 

Vinyl Chloride 380 1000 210 450 1900 250 250 120 NS 570 455 685 

1,2-Dichloroethene (total) 3000 4500 51 4600 7800 13000 17000 690 NS 6330 6963 5698 

Trichloroethene 540 240 24 4300 1800 2400 1700 42 NS 1381 1016 1746 

Tetrachloroethylene 120 50 IO 270 100 250 250 5 NS 132 120 144 

1,1,2,2-Tetrachloroethane 6400 720 45 36000 2800 19000 27000 460 NS 11553 9061 14045 

Total COI VOCs per Well 10440 6510 340 45620 14400 34900 46200 1317 

Total Ava COls 199661 178451 22087 
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Table 4-20 (continued): Variation in Concentrations of Target VOCs in KGB Monitoring Wells 
Site 69, MCB Camp Lejeune 

Samnlina Event I Four Months 

I Date Sampled I 

ll.2-Dichloroethene (total) I 23001 i 

Tetrachloroethylene I 641 241 3701 50) 1101 3901 IINS I 1271 

1 .I .2.2-Tetrachloroethane 51001 6401 111 40000/ 851 140001 200001 5101NS I 100431 

ITotal COI VOCs oer Well 1 8244 1 10914 ( 834 1 51240 1 12635 1 28140 1 47980 I 5691 I I I 

Sampling Event Seven Months 

Units of Measurement 

Compound 

Vinyl Chloride 420 590 370 3400 3600 630 240 140 NS 1174 1158 1190 
1,bDichloroethene (total) 2400 3200 38 110000 6900 12000 16000 1300 NS 18980 6335 31625 

Trichloroethene 340 97 7 4400 54 430 890 74 NS 767 323 1250 

Tetrachloroethylene 35 1 3 1 1 1 69 8 NS 15 27 3 

1 ,I ,2,2-Tetrachloroethane 4300 1 1 52000 1 6500 19000 360 NS 10270 5826 14715 

Total COI VOCs per Well 7496 3889 419 169801 10556 19561 36199 1882 
Total Avg COls 312251 136671 48783 
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Table 4-20 (continued): Variation in Concentrations of Target VOCs in KGB Monitoring Wells 
Site 69, MCB Camp Lejeune 

Samolina Event I Nine Months 

Well I.D. 

11.2-Dichloroethene (total) 27001 64001 11001 3701 

SBP Technologies, Inc. Page 3 Site 69, MCB Camp Lejeune 



Table 4-21: Concentration of Target VOCs in KGB Off-Gas (i&L) 

Date Sampled 

Vinvl Chlnrirb 

415196 
lnfluent IEffluent IDifference 

0 191 al 0 19 

-. -396 
lnfluent (Effluent IDifference 

0.141 01 0 14 

10122/96 
lnfluent IEffluent IDifference 

40.21 1 381 38 87 . .s. . WI ..-. .u- I -. .- I 

01 
_. .- I I I I 

cis-1.2~Dichlnroethene I 01 01 I -iii4 01 Xl 
I -.- ..-- --.-- 

I 1071 0.51 106.51 
trans-1,2-Dichloroethene 
Trichloroethene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Total Taraet CH( 

0 0 0 0.51 0 0.51 48.5 0.5 48 
0 0 0 0.51 0.17 0.34 52 0 52 
0 0 0 0.5 0 0.5 421 0.5 420.5 

0.16 0 0.16 0 0 0 3.95 0.5 3.45 

Effluent Air Flow (Umin) 
Target VOCs Mass Flow (g/day) 

J 
5264 181-l 57* 
2.65 5.60 55.21* 

Table 4-2l(continued): Concentration of Target VOCs in KGB Off-Gas (m/L1 

..__.._ -___--_-- --------.-- 

34.1 2.35 31.75 
I 39.1 0 39.1 

I” .". - ,,.hene 
9 3 q-Ta+rashloroethane 

hene 

2s 

-.. . 

_.. 

18.8 0 18.8 
130 0 130 

1.21 0 1.21 
244.61 2.35 242.26 

I 
nb I 57” i 

1s.s5* 1 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 



Table 4-22: Concentration of Inorganic Constituents in 
Groundwater in UVB Monitorinq Well 69GW-15lJW (ma/L\ 

Site 69, MC9 Camp Leieune 

Parameter 

Maanesium 
Manganese 

Sodium 
Potassium 

Calcium 
Chloride 

C 
L Ufate 

2123196 I I 

I 
Date Sampled 10126196 

I Vlethod 

I - _ 1846-6010 20.30 30.00 
SW846-6010 0.60 0.98 
SW846-6010 83.80 54.20 

I SW846-6010 i .- --.- &“&46-60 
10 

12;:oo .8 6.91 
127.00 

SM407B 737.00 470.00 . . ---- 
I EPA3753 IND - 4.58 

3nor I 447 nn 44 nn Total suspended Solids 
Total Dissolved Solids 

Bica 

SML”~” I I cl, .““, I I.UU 
SM209B 959.001 1475.00 

20.00 
IlUl I ~U133UIVal) 

Sulfide (dissolved) 
Carbon Dioxide (dissolved) 

3vvo4w-Pu I u LL.UU 71.80 
SM ND ND 
SM 35.20 158.00 

Ryznar lnhex 
. 

’ I 
I 

- _.-- .--.-- 
I 8.79 I 9.84 

SBP Technologies, Inc. Site 69, MCB camp Lejeune 



Table 7-1: Design Parameters for the Phase II UVB-400 
Site 69, MCB Camp Lejeune 

PARAMETER I VALUE I UNITS 

Height of top screen, aT 1.98 m 
Height of bottom screen, a6 1.3 m 

Recirculation flow, Q 1.69 m3/hr 
a/H 0.15 NA 
Q/( hZ*v) 59.8 NA 

I 

For an anisotropy ratio of (Kh:Kv) IO 
Stagnation point, S 
Maximum well spacina. D 
Capture zone top width, Bt 
Caoture zone bottom width. Bb 

Captured Flow, Qo 

Capture zone cross sectional area, A 
Percentage recirculation 

36.8 m 
77.7 m 

40 m 
106.4 m 

0.23 m3/hr 

976 m* 
89% NA 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 

____~~ 



Phase II Treatabilit 

SBP Technologies, Inc. Site 69, MC6 Camp Lejeune 



Table 8-2: UVB 400 Operating Parameters: 
Phase II Treatability Study, Site 69, MCB Camp Lejeune 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 



Table 8-3: Monitoring Well 17 IW Pressure Transducer Test: 
Phase II Treatability Study, Site 69, MC6 Camp Lejeune 

Blower ON Blower OFF 1 Pump ON 1 Pump OFF 1 Pressure Head 
I in feet of water I 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 



I Table 8-4: Monitoring Well 17 UW Pressure Transducer Test: 
Phase II Treatability Study, Site 69, MCB Camp Lejeune 

I 

I 9:20 AM I I 
9:40 AM 

IO:00 AM 10:00 A... , I ..-_-. J 
1O:lO AM 10:lOAM 1 I 1.5638 
11:30 AM 11:30AM 1 1.6103 

Note: Well 17 UW is 51 ft from the UVB. The transducer was held at 32 ft below 
TOC. Test Conducted on 12A719.7. I 

Site 69, MCB Camp Lejeune SBP Technologies, Inc. 



Table 8-5: Headspace Analysis for Groundwater Samples 
Collected from KGB Monitoring Wells: Phase II Treatability 

Study, Site 69, MCB Camp Lejeune 

Date 

712197 

Well TCE Unidentified VOCs Total VOCs 
22-A 8.5 29.6 38.1 
22-B 8.3 42.8 51 .l 
23-B 1.5 24.1 25.6 
24-A 9.2 83.4 92.6 
24-B 17.0 94.0 111.0 
25-A 16.2 . 62.1 78.3 

KGB Well 1.3 8.8 10 1 

All values are in ppmv 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 



, 

Table 8-6: KGB Off-gas Analysis for VOCs: 
Phase II Treatability Study, Site 69, MCB Camp Lejeune 

Date TCE 

712197 0.99 
7116197 0.49 
9124197 0.04 

1 Unidentified VOCs 1 Total VOCs 

All values are in ppmv 

2.91 3.9 
1.31 1.8 
0.25 0.29 

Site 69, MCB Camp Lejeune SBP Technologies, Inc. 

- 



Table 8-7: Headspace Analysis for Groundwater Samples Collected from UVB 
Monitoring Well MW154W:Phase II Treatability Study, 

Site 69, MCB Camp Lejeune 

I 
Comoound 

712197 1 8/26/97 1 9124197 1 10122197 1 1 l/10/97 1 12/I 6197 % Change 

All Values in Domv 712 to 11110 I 

L . Vinyl Chloride Coelution 13.93 12.66 1.1’.65 11.94 15.08 -14.29 
trans-I .2 DCE 8.07 5.44 4.99 4.53 4.45 4.84 -44.86 
cis-I ,2 DCE 31.49 27.94 24.70 29.23 22.79 27.70 -27.63 
TCE 20.68 15.89 12.73 8.86 12.51 12.94 -39.51 
Unidentified VOCs 8.01 2.80 I .41 1.43 I .80 I .83 -77.53 
Total VOCs 68.25 66.00 56.49 55.29 53.50 62.49 -21.61 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 



’ Table 8-8: Headspace Analysis for Groundwater Samples Collected from UVB 
Monitoring Well MW174W:Phase II Treatability Study, 

Site 69, MCB Camp Lejeune 

1 712197 1 8126197 1 9124197 1 10/22/97 1 11/10197 1 12114 

I Compound 

IT~I= 

I~-- ' ~ 

jl97 % Change 

All Values in ppmv 7/2to Ill10 

1Coelution 1 11.58 10.05) 12.501 11.72 13.42 1.20 
1 14.41) 14.24 12.481 12.951 10.87 13.75 -24.57 
1 19.791 26.58 21.031 20.25) 30.40 32.54 53.61 
I no11 1.40 I.031 I.351 1.64 1.70 -45.52 

I 3.31 1 I., "1 ".I L, I ." I, I ."", I ." I, -63.69 
L6.581 62.721 32.88 

. VW I -.-. 

I I-iA .-~;c:~A 1 fnr- c 171 I 7nl n 731 1 &II 1 ac;l 1211 UI IIUGI 1111IGU vuu3 

Total VOC 1 42.581 55.501 45.311 48.151 t 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 



Table 8-9: Headspace Analysis for Groundwater Samples Collected from UVB 
Monitoring Well MW174W:Phase II Treatability Study, 

Site 69, MCB Camp Lejeune 1 
I Compound 

Vinyl Chloride Coelution 2.59 1.55 3.34 1.48 1.75 -42.86 
trans-I ,2 DCE 4.32 0.17 0.19 1.16 0.21 0.10 -95.14 
cis-I ,2 DCE 3.60 0.14 0.16 0.82 0.16 0.37 -95.56 
TCE ND ND ND ND ND 0.03 NA 
Unidentified VOCs 2.59 0.18 0.02 0.08 0.30 0.64 -88.42 
Total VOCs 10.51 3.08 1.92 5.56 2.16 2.89 -79.45 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 



,- 

,- 

Monitoring Well MW204JW:Phase II Treatability Study, 

Site 69, MC6 Camp Lejeune 

SBP Technologies, inc. Site 69, MC6 Camp Lejeune 



Table 8-11: Headspace Analysis for Groundwater Samples Collected from UVB 
Monitoring Well MW204W:Phase II Treatability Study, 

Site 69, MCB Camp Lejeune 1 

Compound 

Vinyl Chloride 

7/2/97 1 8126197 1 9124197 1 10122197 1 11/10197 I 12/16/97 % Change 

All values in ppmv 7/2 to II/IO 

Coelution 1 ND IND (ND IND IND NA 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 



Table 8-12: Headspace Analysis for Groundwater Samples Collected from UVB 
Monitoring Well MWZl-UW:Phase II Treatability Study, 

Site 69, MCB Camp Lejeune 

I 
Compound 

712197 1 8i26197 1 9124197 1 10122197 1 11/10197 1 12/I 6/97 1% Change 

Al 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 



I Table 8-13: Water Level Measurements for UVB Monitoring Wells: I 
Phase II Treatability Study, Site 69, MCB Camp Lejeune 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 

_---__-. . 
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Table 8-14: Headspace Analysis of UVB Well lnfluent and Effluent Groundwater 
Samples: 

Phase II Treatability Study, Site 69, MCB Camp Lejeune 
Date Location TCE 

QA 7f . ,- . . -. . . . . . WV... . “.WV . ..w, . ..I 
I V-r. I \ 

[Effluent INM INM INM INM INM INM 
81 

I- -.-. I- ---. 

12/9711nfluent i 3.70lNM -. 

Effluent ND NM 
8/26/97 lnfluent ND ND 

Effluent ND ND -...- _.._ .__ .__ 

9123197 L”WI I”Fl..,.-+ I nl-wl “.“L 
Effluent ND ND 

10/22/97 lnfluent ND ND 
Effluent ND ND 

1 l/l O/97 lnfluent NL ,. . . 
Effluent IND INI 

I- -.-. _.-. . .._. 
1 

INM INM I 26.5Oi’ -‘-’ --.-. 
NM NM ND ND 

0.06 0.48 0.01 0.5! 
ND ND ND ND 

-- 3 IND 

,. -3 
12/16/97 lnfluent ND IND 
12/I 6197 Influent* 0.09iND 

-- . _- . -- 
n ml V.2” n ICI “.L(J 1 EAI I .vr 0.17 .-- 2.7E 

ND 0.02 ND 0.0; 
0.01 ND 0.17 0.11 

ND ND ND ND 
.I ND 
UD ND 

_- 

I .-- .-- ND ND W 
ND ND I.- 
ND ND ND 

0.08 0.19 ND I----.--‘-- I -.-. ._- 

(Effluent* IND IND 
I _- 

IND ----IND 
I 0.3( 

IND IND 

* Samples taken after the system was intentionally shut down for 12 hours 

,- 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 



Table 8-I 5: UVB Off-gas Analysis for VOCs: 
Phase II Treatability Study, Site 69, MCB Camp Lejeune 

1 Date 1 TCE 1 Unidentified VOCs 1 Total V( 3Cs Off-gas Air Flow Mass Removed 

All values in ppmv m3/hr lb VOCs/month 

713 1 I97 0.38 11 11.38 271 4.8 
8/I 2197 0.1 6.69 6.79 284 3.1 
8/26/97 ND ND ND 325 0 
9124197 0.03 0.72 0.733 373 0.4 
1 O/22/97 ND ND ND 424 0 
1 l/10/97 ND ND ND 417 0 
12/l 6/97 ND ND ND 325 0 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 



Phase II Treatability Study, Site 69, MCB Camp Lejeune 

Vinyl Chloride 340.0 1.0 2.0 4.0 1.0 1.0 ND ND 
trawl ,2 DCE 1 .o 1000.0 2.0 0.8 0.8 0.3 ND ND 

12/l 6197 c&l,2 DCE 7900.0 13000.0 6.0 4.0 5.0 3.0 ND ND 
TCE 500.0 1.0 0.8 0.8 0.8 0.3 ND ND 
Total VOCs 8741 .O 14002.0 10.8 9.6 7.6 4.6 ND ND 

Site 69, MCB Camp Lejeune SBP Technologies, Inc. 



Table 8-17: Comparison of Laboratory Analytical Data to Extrapolation from Headspace 
Analysis for Monitoring Wells MW154W and MW174JW: 
Phase II Treatability Study,Site 69, MC6 Camp Lejeune 

I I I Laboratorv Results I Extrapolated from Headspace I 
Date Compound 15lW I- 

vc 660.0 
8/25/97 t-1,2 DCE 1.0 

c-l ,2 DCE 8700.0 
TCE 620.0 
Total VOCs 9981 .O 

17uw I ISIW 
All values in ppb 

1.0 671.5 
880.0 1.0 

9800.0 6594.0 
1.0 318.0 

10882.0 7584.5 

I iiuw 

1.0 
370.0 

6273.0 
1.0 

6645.0 

VC 340.0 1.0 727.0 1.0 
t-1,2 DCE 1.0 1000.0 1.0 357.0 

12/18/97 c-1,2 DCE 7900.0 13000.0 6537.0 7680.0 
TCE 500.0 1.0 260.0 1.0 
Total VOCs 8741 .O 14002.0 7525.0 8039.0 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 



! ,  

Table 8-18: Change in concentrations of target contaminants at well MW15- 
UWAJVB-400 durin 

Site 69, MC 
1 Phase I and Phase II: 
1 Camp Lejeune 

Status Date 

2123196 Phase I /MWlNJW 

1 O/23/96 Phase I /MWlNJW 

Compound PPb 
Vinyl chloride 5900 
total I,2 DCE 170000 
TCE 830 
Total VOCs 17673(3 
Vinyl chloride 5000 
total I,2 DCE 160000 
TCE 1800 
Total VOCs 166800 

Vinyl chloride 962 
total I,2 DCE 10925 
TCE 210 
Total VOCs 12097 

Phase II / UVB-400 8125197 

12/l 6197 

Vinyl chloride 
‘base II / UVB-400 ky=zq 

SBP Technologies, Inc. Site 69, MCB Camp Lejeune 



Table 8-19: First Order Rate Constants and Estimated 
Contaminats to 5 ppb at Well MW15 IW: 

Phase II Treatability Study, Site 69, MCB Camp Lejeune 

Compound Concentration First Order Rate Constant Estimated Treatment 

on 12/16/97 Kl, day -’ Time in Days 

TCE 500 ppb 5.68 x IO” 810 

Vinyl Chloride 340 ppb 3.25 x 1O-3 340 
t-l ,2 DCE NA NA NA 

c-l .2 DCE 7900 rmb 2.86 x 1O-3 2575 

SBP Technologies, inc. Site 69, MCB Camp Lejeune 
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Phase II UVB-400 Drilling Logs 
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Roy F. We&n, Lnc. 
1000 Perimeter Park Drive 
Suite E 
Morrbdle, NC 27560 
(919) 4624900. Fax (9l9) 442-6901 

I 

FACSIMILE 
TRANSMITTAL 

DATE: //‘;22 .A)& 
RECIPIENT’S FAX A 

p&J 1934 -J24% 
W.O. #: 

. 

Providing quality environmental management and consulting engineering services for over 40 
years in the areas of: 

Analytical Test&/Characterization Lie Sckncs 

Air Quality Strategic Emiromnental Management 

Water qua&y/Wastewater informatiou Mamgemeint 

Hazardous, Solid, Radioactive Wastk Constrwrtion/Remediation 

Health and Safety Geosciences 

55 offices Worldwide 

The docurnentc accompanying this telecopy transmission contain confidential, privileged or proprietary 
information that either constitutes the property of Roy F. Weston, Inc. (WESTON.) or, if the property 
of another. represents information that is within WBTON’S tire. custody and control. The 
information is intended to be for the use of the individual entity named VII the transmission sheet. If 
you are not the intended recipient, be aware that any disclosure, copying or use of the contents of this 
tekcopied information is prohibited. If you have received this telecopy in error. please nori@ us by 
telephone immediately so that we UUI arrange for the retrieval of the original documents at no C;OSI to 
you. Thank you for your assistance. 
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Health and Safety 

Tk documents acccmpcutying this telecopy transmission contain conf%k#id, privileged or ptoprlerary 
information that either constitutes the property of Roy F. Weston, Inc. (WESTON.) or, if the properry 
of anoth, represents infkxmahi that is wilhin WESTON’S car% custody and control. The 
iuformation is intended to bc for the use of the in4iividual entity named on the transmission shed. If 
you are not the inWKkd rccipicnt, bc aware that any disclosure, copying or we of the contents of this 
u&copied information is prohibited. If you have received this telecopy in error, please notify us by 
tclephont immediately so that we can arrange for the retrieval of the original documents at no cost to 
you. Thank you for your assistance. 
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Providing qua&y envirunmeu taI lnanageaxlent ad co- ertgineering services for over 40 
years in the areas OF: 

Analytical TestingKharacterizat Life sdences 

k Ouauty Strategic Environn%ntal Management 

Water 4ualitylwastewnter hfOtTWXtiOIk -nt 

Hazardous, !&did, R&ioactive Wast ConstnrctionflRemedktiodintion 

Htdtb and Saf&y 

55 clffice worMwide 

The documents accompanying this tekcopy transmission contain confidential, PriYikgtd or propritiry 

information that either c.mstitutcs the property of Roy F. Weston, Izx. WESTON.) or, if the property 
of ~&CT, represents information that is within, WESTON’S care, custody and control. The 
information is intended to be for the use of tk individual entity named on the transmission ~hcct. If 
you are not the htcndcd radpicnt, be aware that any disclosurt, copying or use of the contents of this 
tckcopicd information is prohibited, If you have received this t&copy in error, please notify us by 
tfd~pbont ifma%atcIy so that WC can amage for th rcrtievai of the uriginfil documents at 00 cost to 
you. Thank you for your assistance. 
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Roy F. Weston, inc. 
X000 Perimder Park Drive 
suite e 
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(919) 462-6900 . Fax (919) 4626901 

FACSIMiLE 
TRANSfUf nAL 

Providing quality envirotmentai management and consuldng engineering services for over 40 
JV!!WSi.tlthe~~Of: 

Analytiul TesthgKhracterization Life Scienets 

Air Quality strategic Environmental Management 

Water quaiityfW&ewater fntormPtiollManagerneat 

Hazardous, Solid, Radioactive Wast Omstru&n/Remedi~oa 

Health and !Saf&y Geosciences 

55 clfrii Worldwide 

The documents accompanying this telecopy trttnsmission contain cordkkntial, privileged or proprkxary 
information that either constitutes the property of ROY F. Weston, Inc. (WESTONo) or, if the property 
of another, rcprcsents information that is within WESTON’S care, custody and control. The 
information is intended to be for the use of the individual entity named on the transmission sheet. If 
you are not the ink&cd recipient, be aware that any dishsure, copying or USC of the contents of this 
telecopied information is prohibited. If you have received this telecopy in error, pieaye notify us by 
telephone immediately so that we can armnge for the retrieval of the original doaumnts at no cost to 
you. Thank you for your assistance. 
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Roy F. W&w, Inc 
1000 Perimeter Park Drive 

U 
-ii- 

suite E 
MorrisviUe,NC 27560 
(919) 4624!MlO. Fax (919) 462-6901 

i; 

FACSMIU 
TRANSMITTTAL 

TO: FAYAZ LAKHWALA DATEZ 1 Angust, 1996 

FROM: DAVID BREWSTER RECIPIENT’S FAX # (904)934-2420 

PAGES: 4 (indudcs cover rb6et) w.0. w: 11100-003-001 

. COMMENl& 

Emlostxi are the groutxlwater monitoring shee&s (air is not included due to power outage at the 
site) and the “Project Health and Saf&y Plan” sign-off Jhtet of the technician that accompanied me this 
week. The pump to the UV’B was checked w&h the generator we had on-site and it was operational. Tt 
doesn’t appear that any damage has been done to the equip-. 

I spoke with someone from Baker over by their trailers and they told me that site 69 did have 
power last week but thunderstorms had moved throrrgh the area since then and its possible that power 
could have been knocked out since thaL I will leave the generator rental ($106) issue to you and Mike 
WdkCr. 

There are a few dowsed trees, one nearly lying on the 16 cluster wells and one across the path 
between the UVB and KGB system% Do you expect those to be removed in the near future? Let me 
know if you have any other gucstions regarding the site visit. 

--David 

Providing quality environmentrl management and consulting engineering services for over 40 years in 
tltc area8 of: 

Analytical Testing/Chmmcterbtion Life !kicn#r 

Air Qulliity Strategic EnvironmentaJ Management 

Water qnalityIWastcwrter Infomrtioo Management 

Hazardws, Solid, Radioactive Waste CanstructioafRtmediatio~ 

Health and Safety Gcoscieafxs 

55 Offices Worldwide 
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Roy F. wuton, fttc 
1000 Perimeter ParkDrive 
suite E 
MorAavi&NC 27560 
(919) 462-69OQ l FM (919) 4624901 

TO: FAYAZLAKHWALA DATE: 14 June, 19% 

PROM: DAVID BREWSTER RECIPIENT'SFAX# (!304)934-2420 

PACES: 5 (indudea wver rbcct) W.O. #: 111o@oo3401 

Attached are the field monbring sbts from June 12,t!N6 site visit I gave a copy to Al 
A&rson,IEG,athisrcqwst. WeaQachcd~flowmctcrbothcUVBpumpaadremov#isandfromt& 
KGB systcrn Let me know if you have any questions. 

-DfWld 

Providing quality ewironmcntal mmrgemant and consulting engineering ti for over 40 yean in 
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R4Jy F. Weetoa, Ioc 
lcm, Perimeter ParkDrIve 
Suite E 
Ma-NC 27560 
(919) 462-6900. FIS (919) 4626901 

’ TO: FAYAZ LAKWHALA DATE: 7 June, 19!M 

FROM; DAVID BREWSTER RFZIPIENT’S FAX # (904)934-2d20 

PAGE!%68 (kbdcs cover Wet) w.0, Y; 111801003601 

Please find data monitoring sheets from Site 69 visit 5.6 June. Sorry I didn’t get these out to you 
today; I was iookillg for 8 conversion b&vCezl TDS @pm) and Microlnhos The conversion char& you 
were f&r&g to looks to be the calibration curves for Myron L.‘s meters. It isn’t vq precise. I% 
includcditinthisfaxsoyoucantsrkealookstit Irccordedthc’l’DSreadingu&rtbc”Conductivity” 
oolumnsonthcdatadractintbtlowarighshsnd~~withthtintentionof~vestingthedatawhm1 
rctumd to tbc of&e, I haven’t foumi NIX yet but will uxathuexo look. 

Hczo’sso~~intcxe&g~htws: 17IWisnolongcralone. 16UWnowhasabahrdownitswtll 
also. IatttmptedtonctrisvaitbatbdaysIwssouttbcItandhadnotuCk. Iwashqingtbatitwouldbc 
42asiersirhccitisinashaUowwcU. IwnIcontinuemyatttmptstorctrievettr&~aronmyweeklyvisits. 
Thsc~~pl~was~vtdbefarethtbailerwasl~andafiruh~plcrwaspl~downthe 
wellandpA3ablysittingabovethcbailer. IfyouwiIlrcca&tbeweIlscreenislW. Thebailcrs~m&~ut 
1,5’-2’~nasothisshould1~~tpresentamajorproblern, I&mcknowifyouhaveanyquestionsor 
CQmmcnts. 

-David 

Providing quality ewironacrrtal mraagemcat and cm&ting engbcring services for ever 40 ycan in 
tilt-Of: 
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Roy F. wtdtm lae, 
1oooPerimetefPa*Dllva 
S&t E 
lbbddk,NC 27566 
(919) 462-6900~ Fax (919) 4624901 

TO: FAYAZ LAJCHWALA DATE: 3 June, 1996 

FROM: DAVID BfkEWWER JUXJPJENT’S PAX AI (9@4)93&2420 

PACES: 5 (includes cover ahsct) W.O. Iy: lMXUW-001 

Fayez, yoi5 
Attached an the field monitoring sheets fiom S-30,3 1 visit. e sampk wcte shipped via FcdEh 

priority oven&h& on Thursday. I rsquegtcd tbt the lab inclube the results with tb.a sampling event from 
the previous week. The pH.!Cx~ndu~titity mctcr could not be calibrated dtig the last visit. I called 
MYJtON I,. (the mans) mcl they said it sounds tikc a bed wsor. kbvcwr, they suggest that the 
metetbcrcturwdtothcmforanhspe&oaand/orrcpairifaneded. I11nccdaanotkmcterforthis 
weak’s monitoring in tbc mean time. I plan on traveling to Jacksonville on Wtdncsday. Call if you have 
any questions. 

--Dwid 

Providing quality environmental management and oonaulthg enginewing wvicu for over 40 pm-a in 
tbeamasof: 

Analytical TestiugKh~racterizMlon Life Scienca~ 

AirQuality strategic Ew~xunen~l Manogclucnt 

Water qu8Iity/Wastewater Tdwmation lbbargemcnt 

Hrtirdou, Solid, Ibdioactivc Wuk CopttructioP/RcmedWoa 

Ha&l~ and Snfety GCWCitlWC3 

5s OfDtu Worldwldc 
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MPWUWWU.doc 
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Ray F. Waton, Inc. 
1ooo Pdnleter Pnrk Drive 
suite E -. Morrisvilk, NC 27SiiO 

pa- ,’ (919) 462&m. Fax (919) 4624901 

i 

FACSMLE 
T~SiWTTAL 

TO: PAYAZ LAKHWALA 

FROM: DAVID BREWSTER 

PAGE!% 5 (includes cover sbect) 

DATE: 24 May, 1994 

RECIPIENT’S FAX # (904)934-24zo 

W.O. #I: 111oo-OKbo01 

FaY% 
Please find the following transmittals: air anb ground-r parameters of UVB/KGB systems 

performed May 21-23. 

VOC samples were not c~llectal fkum the injection wells. VOC samples were attempted fmm I. 8 
IW but the dye -ted with the pmative ~II the sample vial. We didn’t have any unpreserved bottles. 
llte dye concentration in 18 IW was still very high based on the observed purge water when hand bailing 
the well. Also, the circuits began tripping when the &undfos pump and controlkr were used on the 
second day of sampling (afkr about five wells). OHM was on-site at the circuit boxes Tuesday and 
Wednesday mornings. I’m not sure whether there was anything w with the power suppIy or if OHM 
waspcrfonningroutine * . but I thought they might know if anything was wrong. 

Finally, the cihmual sanqks and their acccunmcd water samples wm shipped via FedEx 
Thursday morning and the VOC air and water samples were shipped Fc4Ex also on Thursday afternoon. I 
Will try to Cd you at yOW Ofb With a fCW l&M ~UCStiOnS and any comments you may have about this 

past sampling event 

--David 

Providing quality environmental management and consuiting engineering rerviccs for over 40 yearu in 
the area8 of: 

. Amlytid Tcsthg/Cbrracterizatioa Life Scicnccs 

Air Qonlity Strategic EnviranmentaI Management 

Water quality/Wutcwater information Man8gcment 

HuPrdouq Solid, Rsdioadivc Waste Construction/Remtdhtin 

Hertth and sifcty Gkoscicncea 

55 ofma Wtrldwidt 

The documents accompanying this &copy tranmbsion & cont3derttb1, privikgcd OT proprietary infibnntion that eithm 
amtituta the pmperty of Ray F. Westan, IN. (WESI’ONd or. if the properQ of another, represents informntien that b within 
WESTON’S care, custody and caluol. TIM information is intenda! to be for the use of fhc individual entity named on the 
trrnmissim sheet. If you m not the fntsnd& recipknt, be aware that any diacclosurr. copying or use of the conbmts of this 
tekcopkd inform&on is prohibited. If you have recbvcd this telecopy in exrwr, pkme not&’ us by tekphnne immeriintcly so that 
~cananangcfor~~dOftheoris~dDwnmartaoEosttOyou, Tbnkyouforyourttssi~. 
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RoyF.Wrbqk 
loo0 PerimcterhrkDrkt 
SuiteE 
M-NC 27566 
(919) 46M9m l Bu (919) 4624m 

1 TO: FAYAZ xducHwALA 1 DATE: 17 lay, 19% 1 
I 

FROM: DAVID BREWSTER 1 RECIPIENTES FAx# 09342428 

PAGES: 8 (i~dudm cover she@ W.O. #: 1110886~1 

This transmittal contains the follov&g tiormatio~~ monitoring sheets from May 10 and 15, 
signcdhcahhandsitfhyplanfirnmadditicmalpcrsonrrelonsiteMay10. 

TbeBakcrpaya~tenks~stitlfullofwatcrthel~timeIwasonsib. Icalledthis 
mming and lefl a memap for Gordon explaining that tk tanks nwdcd to eitbu be unpticxi or tlfidlu~t: 
Ear an additional tank to k brought on sik Also, I spoke with-Tom Alcy last week about cross 
contamination mini&&on options during moaitoring and sampling. He suggests usiq~ a scparatc D.O. 
and water meter for the injecthn wells. You may want to give him a call at your earliest wnveniw and 
get back to me for the final prtxedm. SampIiag is tcntathly set i’or Tues. - Thurs. (May 21-23) whether 
or not we cad up using additiona equipment or nof I plan on sampling all injection wells last. 

Ifpubavtntscntthe~~to~ghy~youcanshipdrosctoHotidayInn. If 
they’* in rotate ah&y, don’t WOTI~ about it. Them is a slim possibitily thut I will not be in the office on 
Monday. IfXamnotin,Iwiflcallyouto~~tvcrythingisrcadytogo. Wclcomebackhmyour 
vacati4m!f Ihopeeve&ingwsntwell!!t 
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TO: FAYAZ LMHWALA 

FROM: DAVID BREWSTER 

PAGE!!!: 6 (includes cover sheet) 

1 
DATE: 26 April, 1996 

RECIPIENT’S FAX # (904)934-242-O 

W.O. #: lloo-003M)l 

The following transmittal contains monitoring data 6orn April 25: 

. WB B KGB monitoring sheers from April 25,1996 

l Sketch of Site 69 showing location of WB/KGB monitoring we& from there respective systems. 

Fayiq 

The wdl distances fbn the point of air h@ction are Ii&xi on the proper monitoring sheets. 1 didn’t 
get the layout of the KGB monitoring wells but their ctistances ax-c included. 111 obtain their anangement 
when I’m okte next week. The diro&onal layout of the site (nort& south, cast, west) was t&n from a 
LANTDlV map from the trcatabiiity study. Let me know if you have any questions. 

-David 

Protiding qurlity environmental management and conrulthg eugineeriug rsrvicer for over 40 years in 
thewe8sof: 

Aarlytical TutingX!Jkuwterizntioa Lif~e Science8 

Air Quality Stmtcgk Erwimnmentll Management 

water qPality/w8Btewatcr Idormrtion mrgement 

Ei8z8rdonr, SOli& Wlorrctive Waste Coattructh/ReuwdkCidd 

Health rod S&ty Geo8ciencu 

55 omu woridwide 
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Roy F. Weston, Inc. 
loo0 Perimeter Park Drive 
Suite E 
Morrisvilk, NC 27560 
(919) 462-6900 l Fax (919) 462-4901 

FAC?ZMILE 
TRtNSMlTTAL 

1 TO: FAYAZ LAKHWALA DATE: 22 AprlJ 1996 
i I 

FROM: DAVLD BREWSTER REClPIENT’S FAX # 904-934-2420 
I 

PAGES: 6 (icludca cover sheet) W.O. #:11100-O(U1001 
I 

COM- . 

The following ttansmitbl contains monitoring data from April l&19: 

l Groundwater parameters of the KGB system with the blower on 

l Groundwater paramctcrs of UVR and KGB system with the blowers and pumps off 

Let me know if you have any questions Fayaz. I should be in the office through Wednesday. 

4avid 

Providing quality enviroamcntal management and consulting engineeriug sew&em for over 40 ycan in 
the are48 of: 

Analytiatl TeatingKhsrwtcrization Life Sciences 

fi QmW Strategic Environmental Management 

Water quality/Wn&water I&ormation Maoagcment 

Eiazardoua, Solid, Radioactive Wnrtc ConstructionIRencediution 

Health and Safety Ceoaclences 

55 Offum Worldwide 

The documents accompanying this telecopy a%rumivJioa contaia conftitiul, ~vilcged OT wietary information that eitkr 
conoti~tes the property of ROY F. Wcrrtun, Inc. (‘W%SToNd or, if the property of an&r, rqmscnts information hu is within 
WESTON’S cart, custody and control. ‘lhe information is intended \o be for the use of tic individual entity named on the 
transmission shdex. If yw urc not tie imended rt%ipiat be am that my di$&sure. copying or use 01. the conttnts of this 
t&copied information is prohibited. If you have received this telecopy in error, plcasc notify us by telephone immaliatcly s-0 that 
we cm mange for the rclrieval of tht original documents at no cc8t to you. Thank you for your assislancfz. 
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Roy F. Weston, Inc. 
1000 Pcrimebr Park Drive 
suite E 
Marrisville, NC 27560 
(919) 46249W. Fax (919) 4626901 

TO: FAYAZ LA-ALA DATE: 15 April, 1996 

FROM: DAVID BREWSTER RECIPIENT’S FAX # 904-934-2420 

PACES: 7 (tncludw awer sheet) W.O. #I: 1110&003401 

0 hffonitoring&cctsf?omApril1l,19% 

l IJnit changes to April 5,1996 monitoring sheets 

Providing quality envirunmental management and consulting enginewing scrviccs for over 40 yaws in 
the areaa of: 

Analytical Te&ing/Characterization Lire Scieucea 

Air Quality Stzditgk Environm~tal Management 

Water quality/Wastewntt lnfonnation Management 

IIazardous, Solid, Radioactive Waste Cuaahuction/Remediotion 

He&b and Safety GtOSCimCea 

55 Offices Worldwide 

I’& documents. accompanying this te10~apy tran~mti~~~ CU&II ~~fidMii& privileged or prn@&ry information that cithcr 
corwtitutcs the propcrc~ of RJJY E’. WesrOn, IDC. WSrONe) m, if the propaty of &CC, vts infatmation that is within 
WESTON’S CXWC, custody and conlrol. Tht! information is in- Lo be for the Llpc of the individual entity named on the 
lninxnisriorl uh~d. 1C you are u0t the iROendCd nCipienS be awase that ?uly diSClo6Ure, copying or use of the contents of this 
telecopied inhation is prohibited. If ycur have rcccivcd thh klompy in cmx, pIc.asc notify us by tclcpbonc immcdibkly so tturt 

we can arrange for the retrieval of the original d ocumcnb at no cost to you. Thank you far your aesistance. 
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Rovidiug quality envimnmentaf cnamgement and cmuukhg en~riag servkes for over 40 
pSUSinthepFQcIls& 

hdyticd TestingKbaracte~ation Life !Sdenw 

*mty Strategk Eovironmental Management 

water qllalitymhstcwater Infomdon Management 

The documents accomprnyiag this telecopy transmission contain confidential, privileged or proprietary 
information that either constitutes the property of Roy F. Weston, Inc. (WESTON.) or, if the propeny 
of am&r, mpresents information that is within WESTON’S care. custody and conuol. The 
infonnatioTI is imended to be for the use of the individual entity named on the transmission sheet. If 
you arc not the infded recipient, be aware that any disclosure, copying or use of the conttnrs of this 
telecopied information is prohibited. If you have received this telecopy in error. please notify us by 
telepbonc immediately so that we can arrange for tk retrieval of the original d oculnents RI Jm cost to 
you. Than& you for your assistance. 
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Providing quality envirotuucntal management and consulting engineering servke~ for over # 
years in the areas OR 

ARalyticai Te&ing/Charactehation Life Scieaces 

Air QuaMy strstegic Envirof.unental Nt 

Water quality/Wastewatff Infc~matjon Management 

Hazardous, Solid, Radioacthe Wast Cbnstructioo/Remediat.ion 

EkaIth andsafety 

55 4N’fkes Worldwide 

The documents accompany@ this telex;opy transmission contain cpnfidentiai, privikged of proprietary 
information tfwt either constitutes the property of Roy F. Weston, Inc. (WESTON.) or, if the property 
of another, rcprcscnts information that is within WESTON’S care, custody and control. Tk 

information is intend& to be for the USC of the indiviciual entity named on the transmission sheet. If 
you arc not the intendecl recipient, be aware that any disclosure. copying or use of the contents of this 
telecopied information is prohibited. If you have received this tekcopy in error, picase notify us by 
tclepholw inxncdiate~y so that we can arrange for the retrieval of the original documents at no cost to 
you. Thank you for your assistance. 
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The &cum* accompanying this tekcopy transmission contain cotidential, priviieged or proprietary 
irformation that either constitutes the property of Roy F. Weston, hc. (WEBTON.) or. if the property 
ot rlother, represents information that is within WESTON’S care, custody and controi. The 
information is intended to be for tk use of the individual entity named on the transmission sheet. If 
you are not the intemkd recipient, be aware that arty diSclosUre, copying or use of the contents of this 
telcc~pied information is prohibited. If you have received this t&copy in error, please not@ us by 
telephme immediately so that WC 4m arrange for the retrievll of the original docummrs at no cost to 
you. Tlumk you for your assistance. 
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FIELD MONITORING SHEET 

site; Camp b3jeune, Site 69 

Svstem: KGB-standard 

lw!x t-2/-t& m 1 

hxii (3950 

bcal Weatm n\ldz+=fs~ , b.?? 

Field Technician; xxbh3 \I*- 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9 

10. 

71. 

12. 

fAl AIR PARA- 

Blower status: 

Water in knock out tank: cm 

Compressor status: 

Compressor air pressure wig 

Compressor air flow rate cfm 

KOB effluent air velocity: fvm t407 Y&a- 

fiow rate: acfm ofdadJ= 

temperature: OF 

relative humidity: 96 saturation 

VOC’s (PID): _ mm 

Effluent GAC 1 VOCs (PID): vvm 

Effluent GAC2 WCs {PIDI: pm 

/-- 

/- 
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UVBW MONlTQElNG SHfFT 

Site Camp tejeune, Site 69 

Svslem: UVB-250 

eata; a-z I-96 

Time: lOcII 

od&cdsr LOS’ 

Field Techniciwli Ywkl/r% m- 

IA)UNDWATFR PARAbWERS 

1. . b StatA& 

2. Flow raza: wm 

3. wative flow gallons 
rjor clcr cw+u~ 

4. 
. 

LJVR weu wm level. cm 

MW I.D. WATER D-0. TEMP. PH CONDUCTlVrrY 

LEVEL fPPM) (OFI (@lHOS/SEC) 



RoyF.Weshn,k 
rweI?frharPprtIkiv, 
SuiteE 
Morrb+igr,NC 27560 

DATE: 
3/4/96 

REcIFmSF # 
v o+ 934- 2420 

W.O. r: 

Providing quality eovhnme!ntril rnv and cmmhing cngherii services for over 40 
yearsintbeareasofi 

haiyticai Testing/Ct Life Sciences 

Air Quality Str4tcgic Environmental Management 

water quality/was&water InfhmM~nagement 
. . . Hazardou& Solid, Radio&be Wast C 

The dwumcnts accompaqkg this telecopy transmission contain confidential, privilege!d or proprietary 
information that either constitutes the property of Roy F. Weston. Inc. (WESTOI%) or, if the property 
of an&r, represents information that is within WESTON’S care. custody and control. Tht: 
information is intended CO bc for the use of the individual entity named on the trarismission sheet. lf 
you are not the intended recipient, be awa= that any disclosure, copying or use of tbc contents of this 

telecopied Formation is prohibited. If you have received this telecopy in error, please notify us by 
telephone immediately so that we can arrange for the retrieval of the original documents at no cost to 
you. Thank you for your assistance. 



SUMMARY OF CAMP LEJEUNE VISIT 
Week ending 2-23-96 

The following report is a summary of work performed a! site 69 at Camp Lejemc Marine 
Corps base in Jacksonville, North Carolina that includes the we&s scope of work, obstacles 
incurred on site, suggestions, and issues to consider prior to titure visits. 

SCOPE OF WORK 
l Sample KGB and WB monitoring wells for VOA 
l PID readings from KGB and WB wells 
e TO-14 summa canister testing on the KGB aad WB air stripping system 
l Samples for inorganic analyses at the KGB pump site 

The original scope of work for the week was to have included sampling fram all KGB and 
WB monitoring wells, PlD readings from the KGB and UVB pump systems, and TO-14 air 
sampling. Obstacles during the week resulted in shipping only samples of the KGB monitoring 
wells and two of the UVB monitoring wells. Ddays wcrc attributed to poor weather the first day, 
power hook up at the site (not received until the middle of the third day), and suspected poor 
devtloptncnl or undevtlopment of wells. The KGB/UVB system was not yet on-lint, therefore, 
no PlD readings or TO-14 sampling was performed. 

Equipment problems were encountered during the week and should be addressed before 
returning to Camp Lejeune. The D.O. meter could not be calibrated in the field &or confirming 
that battery power was sufficient. Another should be rented until the mystery of SBP’s meter can 
be resolved Power prohlems with the Gnmdfos submersible pump were also a nuisance once 
power was supplied to. the site. The pump tepeatedty tripped the GFI irnd gave readings of 
“ovcrcunent” once an adapter was used to increase amperage to the controller. SBP 
Technologies would like to rent/borrow Weston’s generator or rent one in Jacksonville for the 
pump the next time we are on site. 

All wells were hand bailed by Fayaz Lakhwala (SBP), Gordon figgaber (Baker 
Environmental) and David Brewster (Weston). It was decided that all wells would be purged five 
well volumes by SBP in an effort to save time. High turbidity gray in color was suspected to have 
been grout in all the newly installed UVB wells. After most of the wells had been purged and 
~mplcd, SBP wanted pH and conductivity readings ofall wells. Elevated pH readings from the 
UVH wells prompted reconsideration of sending the UVB samples to the lab with the exception 
of two preexisting wdlv SBP would like to further develop the wells and resample the next time 
Weston is 011 sile. 

SRP will contact Weston to discuss additional manpower for development of wells and 
resampling for the week ending March 1 (next week), use of We&on’s gcncrator, and 
rcncgotialinn of Weston’s contract to support additional Weston personnel for the next sampling 
event. 

EQUIPMENT NEEDED FOR NEXT SITE VISm 
0 D.O. meter 
e Transfer pump 
l Gnrndfos controller and pump for back-up 
0 Generator 
l Summa canister accessories (sampling hose and additional pressure gauges) 
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SUMMARY OF CAMP LEJEWNE vr.srr 
WC&~: Mati 1 - Mwcb 3,1996 

_- 

The scope of work wus finalized Friday, Much 1, via plane con&rcnce between SBP 
Technologies and WESTON. The tasks to be acam#hd during wedc 2 were: 
. Installation of tubing betwan the WB and KGB paqkng systam’s afl$as en&&us and 

their respective Carbon dram; 
l Additional well developmen! awl volatile oqpoic coqxtt& (VOCs) smpliq oftba ten 

WB lTlonitoling wells; 
l Saunphg (via peristaltic pump) of d# WVB walfitsolf hr VOCs; tmd 
l TO- 1 d summa canister testing of the emissions b&xc and afkr the carbon dtwn filter 

system on both the UVB and KOB pumping systems (4 canisters total). 

Power problems with the GFI omlct3 at the sit-c ruxkrcd the Gnmdfos cmroticr and 
submersible pump inapcrable. A later test of dw pump at the hotel CM Friday evening, Mar& 
Ist, suggested I problem with &hex the submcnible pump, the Gmndfbs wntmiler, w the 
intermediary cable, Since a puistaitic pump, sent by SBP Toes, was schehlcd to 
ark the next day in Jacksonville. it would be used to &v&p the sh&w W&L WESTON 
conrinucd to hand bail the deep wetls until the pwnp was to hrve an&d What ti 
peristahc pump ciid not arrive, WESTON conhued to hand bail the wells to asmss dlck 
turbidity. This inbrmation is prcserwi in Table 1 below. 

181W 
IBVW 
19tw 
2lIW 

.wghr& mw4 gray 
I6lW 

16VW 

17vw 
21vw 

Hee+v turbid, Rrpy 
19vw 

l BaiIU in 171W necdr lo be rslxicwd 

Table 1 Well Conditions 



On Saturday night, March 2nd, WESTON discontinued field activities in kksonville 
for the f&Wing rc1LMILs: 
l the Wl3 and KOB systems were not operation& 
l the peristahic pump h&i not arrived; 
* the five wells indicated in Table 1 still appeared tiid nd may require more devdopmcnt, 

depaldcnt upon wdl constnlction and well dllm+mt dda; 
l tulroaftheweus(19vwmd16Iw)hrdfoampFestntinthr,~wrter-thiswill 

negativdy impact VOC sampling; 
l monitoringweil21~~to~abendinthcweUUad~afrrppmximdaiy60 

feet. A bailer cannot be lowered consistently past this point, and it is poaiblc that a 2” 
pump would become stuck 

l the devehpment status of the remaining monitoring wells was unknown at the time; 
l the bailer in monitoring we1 17IW requires retrievaI prior to sunpling; and 
l all 10 WB monitoring wells must be sampled in a time period as &so together as 

possible. 

In order to bc prepared to sample the 10 WI3 manking wells the following ksues must be 
resolved: 

the bailer must be removed from 17IW. This task must be complctod prior to sampling 
and/or continued development of the well; 
the deveiopmcnt status of the 10 UVB monitoring weUs must be dtcided. WESTON 
SOPS suggest development pumping until wetI water runs clear, or until 3 to 5 
saturated botehole volumes have been remova!. WESTON requests both well 
construction dctaiis and well development information to (tsscss the development 
status of the wells. 
any wells with foamy purge water must be developed to the point that sampling can be 
free of foam; 
if wells rcquirc additional development, it is a normal WESTON SOP that the wells be 
allowed to stabilize for 7 days prior to sampling; 
the following equipment must be supplied f& groundwater sampling - a peristaltic 
pump, a controller and 2 “pump, additional nitrile sampling gloves, and a Do meter. 



. . 
endlx C. . boratoty AnaWcal Reports for We Study. 



OZARK UNDERGROUND LABORATORY 
1572 Aley Lane l Protem, Missouri 65733 l (417) 785-4289 l FAX (417) 785-4290 

January 7, 1997 

CERTIFICATE OF ANALYSIS 

Fayaz Lakhwala, PhD 
SBP Technologies 
Sabine Island 
Gulf Breeze, FL 32561-3999 

RE: Camp Lejeune-Site 69 - 69KGB-AC-FL(39). 
Dye analysis results for charcoal samplers recovered on December 19, 1996. 
Ozark Underground Laboratory (OUL) numbers F7935 through F794 1. 

Dear Dr. Lakhwaia: 

We have completed analysis of charcoal samplers received at OUL on 
December 21, 1996. We have indicated the OUL numbers for each sampler on the enclosed table. 

The criteria used for selecting water samples for analysis is as follows. If dye was found in 
the charcoal sampler, the water samples that were collected on the placement date and on the 
collection date (if not previously analyzed) for that charcoal sampler were analyzed. This 
determines the actual amount of dye in the water on those days. There was no water analyzed in 
this set of samplers. 

Al1 fluorescein, eosine, rhodamine WT, and pyranine concentrations are based upon 
standards routinely used at OUL. The fluorescein and eosine are mixtures of 75% dye and 25% 
diluent, the rhodamine WT is a 20% solution, and the pyranine is a mixture of 77% dye and 230/o 
diluent. The concentrations are based upon the as-sold weight of that dye. 

A summary of the results is presented in Table 1. Additional sampiing information is 
available on the enclosed analysis graphs. 

Sincerely, 

Catherine L. Aley 

Enclosures: 1) Table 1 - Dye analysis resuits for charcoal samplers 
2) Sample collection data sheet 
3) Sample analysis graphs 

mma:c:\amipro\docsUejeunl6.sa.m 

Wafer and Land Use Investigations in Soluble Rock Terrains 
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Ozark Underground Laboratory for SBP Technologies 

Project Name: Cams Leieune - Site 69 
Samples Collected By: David Brewster 
Date Samples Shipped: 12-19-96 Date Samples Reed: 12-2 1-96 Date Analyzed: 12-27-96 

ITable 1. Dye analysis results of charcoal samplers for 69KGB-AC-FL(39) for fluorescein,, 
ieosine, rhodamine WT (RWT) and pyranine dyes. Peak wavelengths are reported Ini 
nanometers (run): dye concentrations are reported in parts per billion @pb). 

I OLiL 
1 Number / 

Station Fluorescein Eosine RWT mranine 
Number Peak Cont. Peak Cone Peak I Coat Peak coot. i 1 I 

SaImpkSracoveredtm12-1S3-96; .; :.‘;. ; .., ‘. I 

i F7935 i22A p-D ND im ‘. /ND j : 
I I 
I F7936 I22B ND ND p I*] : 
I / 
i F7937 123A ND ND pD ND 1 I / 

j F7938 /24A 
I 

ND ND ND ND! j I 
F7939 / 24B ND N-D ND IN-1 j 

F79$0. 1 .- ~q&qj*; ..; : _ .,: .. y.: :.: I.. {. 

jm (M, /ND : 
I / 

i F7941 /25A ND i 

ND= None Detected 



OZARK UNDERGROUND LABORATORY 
1572 Aley Lane l Protem, Missyj&i&#& >&l&$5-4289 l FAX (417) 785-4290 

CERTlFlCATE OF ANALYSlS 

Fayaz Lakhwala, PhD 
SBP Technologies 
Sabine Island 
GulfBreeze, FL 32561-3999 

RE: Camp Lejeune-Site 69 - 69KGB-AC-FLR(38) & 69KGB-GW-FLR(38). 
Dye analysis results for charcoal and water samples recovered on December 9, 1996 
Ozark Underground Laboratory (OUL) numbers F7833 through F7839. 

Dear Dr. Lakhwala: 

We have completed analysis of charcoal and water samples received at OUL on 
December 1 I, 1996. We have indicated the OUL numbers for each sample on the enclosed table. ’ 

The criteria used for selecting water samples for analysis is as follows. If dye was found in 
the charcoal sampler, the water samples that were collected on the placement date and on the 
collection date (if not previously analyzed) for that charcoal sampler were analyzed. ThiS 

determines the actual amount of dye in the water on those days. The only water analyzed in this 
set of samplers is for Station KGB because there was no charcoal received for this station. 

- 

All fluorescein, eosine, rhodamine WT, and pyranine concentrations are based upon 
standards routinely used at OUL. The fluorescein and eosine are mixtures of 75% dye and 25% 
diluent, the rhodamine WT is a 20% solution, and the pyranine is a mixture of 77% dye and 23?,0 
diluent. The concentrations are based upon the as-sold weight of that dye. 

A summary of the results is presented in Table 1. Additional sampling information is 
available on the enclosed analysis graphs. 

Sincerely, 

Catherine L. AIey 

Enclosures: 1) Table I - Dye analysis results for charcoal and water samples 
/ 2) Sample collection data sheet 

3) Sample analysis graphs 

! I . mma:c:\amipro\docsUejeunl5sam 
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Ozark Underground Laboratory for SBP Technologies 

-\ 
,F- 

’ \ 
Project Name: Camp Leieune - Site 69 

.’ Samples Collected By: Rhoda J. Willis 
Date Samples Shipped: 12-10-96 Date Samples Reed: 12-11-96 Date Analyzed: 12-12-96 

/Table 1. Dye analysis results of charcoal samplers for 69KGB-AC-FLR(38) and water samples/ 
/for 69KGB-GW-FLR(38) for fluorescein, eosine, rhodamine WT (RWT) and pyranine dyes. / 
Peak wavelengths are reported in nanometers (run): dye concentrations are reported in parts per\ 
billion (ppb). 

1 
OUL Station Fluorescein 1 Eosine RWT Pyranioe / 

Number Number Peak Cone Peak Cone 
I 

Peak Cone Peak I Cow. I 
sampies~~lon~2L0929f?j .“.;;. : : .,:. . . ,. : :,~~‘:..;‘;::::::li..:.:~i.::‘iI.::..li.’ ‘: 1 

1 
F7833 KGB (Water) ND ND ND im ! 

F7834 22A ND ND ND ND I , 
1 

F7835 22B ND ND ND ND 

F7836 23A ND ND ND pg-J i- : 

F7837 24A ND ND - ND ND I I 
-1 

F7838 24B ND ND ND ND I 

F7839 25A ND ND ND .’ ND 

N-D= None Detected 



OZARK UNDERGROUND LABORATORY 
1572 Aley Lane l Protem, Missouri 65733 l (417) 7854289 l FAX (417) 785-4290 

December 6, 1996 

CERTIFICATE OF ANALYSIS 

Fayaz Lakhwala, PhD 
SBP Technologies 
Sabine Island 
Gulf Breeze, FL 32561-3999 

RE: Camp Lejeune-Site 69 - 69KGB-ACFLR(34,35,36&37) & 69KGB-GW-FLR(35,36&37) 
Dye analysis results for charcoal samplers recovered on November 14, 2 1, 26, & 

December 2, 1996 and water samples recovered on November 21 & 26, and 
December 2, 1996. 

Ozark Underground Laboratory (OUL) numbers F7667 thru F7672, F7749 thru F7763 & - 
F7791 thru F7797. 

Dear Dr. Lakhwala: 

We have completed analysis of charcoal and water samples received at OUL on November 
19, 26 and 27, 1996. We have indicated the OUL numbers for each sample on the enclosed table. 

We would like to call to your attention that the set of samplers pulled on December 2 
(Week 37) was placed, per your chain-of-custody, on November 25, 1996. That is one day 
before recovery date for the previous set of samplers (Week 36). 

The criteria used for selecting water samples for analysis is as follows. If dye was found m 
the charcoal sampler, the water samples that were collected on the placement date and on the 
collection date (if not previously analyzed) for that charcoal sampler were analyzed. ThlS 

determines the actual amount of dye in the water on those days. The only water analyzed in this 
set of samplers is for Station KGB, pulled on November 21 and 26, because there was no 
charcoal received for this station. 

All fluorescein, eosine, rhodamine WT, and pyranine concentrations are based upon 
standards routinely used at OUL. The fluorescein and eosine are mixtures of 75% dye and 25% 
diluent, the rhodamine WT is a 20% solution, and the pyranine is a mixture of 77Oio dye and 23% 
diluent. The concentrations are based upon the as-sold weight of that dye. 

(cont’d) 

I Water and Land Use Investigations in Soluble Rock Terrains 



<- ,; Fayaz Lakhwala, PhD 
December 5, 1996 
Page 2 

A summary of the results is presented in Table 1. Additional sampling information is 
available on the enclosed analysis graphs. 

Sincerely, 

Catherine L. Aley 

Enclosures: 1) Table 1 - Dye analysis results for charcoal and water samples 
2) Sample collection data sheet 
3) Sample analysis graphs 

mma:c:\amipro\docsUejeunl4.sam 



Ozark Underground Laboratory for SBP Technologies 

Project Name: Cam Leieune - Site 69 
Samples Collected By: Rhoda J. Willis 
Date .Sampta shipped: Ii-18.25,26&12-2-96 DpttSaunplaRecd: ll-19.26&27&12-3-96 Date Analyud: 1 l-20,12-02&4-96 

/Table 1. Dye analysis results of charcoal samplers for 69KGB-AC-FLR(34,35$6%37) and 
‘water samples for 69KGB-GW-FLR(35,36&37) for fluorescein, cosine, rhodamine WT (RWT) ! 
and pyranine dyes. Peak wavelengths are reported in nanometers (MI); dye concenuauons are j 
jreported in parts per billion (ppb). / 

i j ggr I 
Fluorescein I 

I 
RWT ( 

I 
OUL / Eosioe / Pyranine / 

, Number / Peak 
L CON. I Peak I Cow. Peak Cow. j Peak 1 Cont. 1 

samples recQ& ml I-I-M-96, I 

/ F7667 I22A 
I 

ND I /ND 
iA” ND I j 

I 
F7668 l22B ND ND ND ND/ / 

F7669 i 23A ND ND NJ3 ! IND 1 ! 
I 

ND I 
I 

/ F7670 i 24A ND ! ND ND , 
IF7671 j 24B !* ,m ! ND I ND I / 
i 1 
/ F7672 j 25A !m I /ND I /ND I IND I I 
I 1 
1 samp~recover&~11*21** ‘:, ; .‘.; ~,,‘~.f:,: ,,,,. :., ... I 

/ F7749 122A 
I 

ND j ND IN-D Im/ / 

1 F7750 i 22B ND ND ND N-D/ I 
, I 

j F7751 i 23A pD j ND ND m i I - I 
1 F7752 24A !ND ,ND i ND I 

I 
mi 

f 
I F7753 24B ND ND ND 

! F775-1 

INIi I 
/ 
125A ND i ;m / ;m pD j 

1 

j F77.55 j KGB (Water) ND 1 /ND 
I 
JND jND / 

! s-r- on zw646 
I 
I 
I / 

) F7756 I22A 
1 
iND I iND /ND j iND 

I 
j F7757 

I 
ND I IND j 

/ 
j 22B !W IND i 

I F7758 i 23A ND / /ND I jm j ;JD I 
t 
j F7759 j 2SA ND I ND I* i Im i 
tF-7760 1 Lahorq:-a?al can(rd-BlM 

I 
I 

/ 
/ F776 1 / 24B ND !m ! (ND ! JNI! 

I I 
; F7762 25A <ND ( im j /ND I /ND i 1 
i F7763 KGB (Water) / ND ! /ND i IN-D I IND / 
1 sampies ferm~~-on 12-2-96 

1 
t 

i 
F779 1 j KGB (Water) ND 1 JND I jND I 1tj-l) ; 

F7792 ’ 22.4 .ND 
I IND 14-D 1 /hD j 

i F‘7793 
, 

j 22B /ND j pii j /ND I im i / I 
F7794 ! 23A /ND ! /ND I JhrD j :m ; 

, 
I F7795 /24A IND , 
I 1 IJD ‘: /ND i jhJ ’ 

1 F7796 /Z.&B I?m I /N-D I !ND / i&q) : 

j F7797 125A IND I /ND I jm 1 ‘N-D 

ND = None Detected 
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OZARK UNDERGROUND LABORA’fORY 
1572 Aley Lane l Protem, Missouri 65733 l (417) 7854289 l FAX (417) 785-4290 

October 3 1, 1996 

CERTIFICATE OF ANALYSIS 

Fayaz Lakhwala, PhD 
SBP Technologies 
Sabine Island 
Gulf Breeze, FL 32561-3999 

RE: Camp Lejeune - Site 69 - 69KGB-AC-FLR(21) and 69KGB-GW-FLR(21). 
Dye analysis results for charcoal samplers recovered on October 22 and water samples 

recovered on October 24, 1996. 
Ozark Underground Laboratory (OUL) numbers F7245, F7402 through F7407 and 

F7429 through F7434. 

Dear Dr. Lakhwala: 

We have completed analysis of charcoal and water samples received at OUL on 
October 24 and 25, 1996. We have indicated the OUL numbers for each sample on the enclosed 
tables. 

Per your telephone request, we have analyzed only the KGB charcoal samplers. We will 
hold the UVB samplers (OUL numbers F7387 through F7401) for one month in the event that 
you want them analyzed. 

Normally, the criteria used for selecting water samples for analysis is as follows. If dye 
was found in the charcoal sampler, the water samples that were collected on the placement dare 
and on the collection date (if not previously analyzed) for that charcoal sampler were analyzed 
This deteimines the actual amount of dye in the water on those days. However, the water 
samples included in this certificate were pulled two days later and shipped to us a day later than 
the charcoal in this certificate. All these water samples have been analyzed. If this was not your 
intent, please advise and you will not be billed for them. 

OUL number F7245, included in this certificate, is a water sample for station 2 1UW 
pulled on 10-7-96 that should have been analyzed and included in the Certificate of Analysis dated 
October 15, 1996. 

All fluorescein, eosine, rhodamine WT, and pyranine concentrations are based upon 
standards routinely used at OUL. The fluorescein and eosine are mixtures of 75% dye and 25% 
diluent, the rhodamine WT is a 20% solution, and the pyranine is a mixture of 77% dye and 23?% 
diluent. The concentrations are based upon the as-sold weight of that dye. 

Wafer and Land Use investigafions in Soluble Rock Terrains 



Fayaz Lakhwaia, PhD 
October 3 1, 1996 
Page 2 

A summary of the results is presented in Tables 1 and 2. Additional sampling information 
is available on the enclosed analysis graphs. 

Sincerely, 

de c-ickf 4 /! rg Catherine L. Aley 

& 
Enclosures: 1) Table 1 - Dye analysis results for charcoal samplers 

2) Table 2 - Dye anaiysis results for water samples 
3) Sample collection data sheet 
4) Discrepancy sheet 
5) Sample analysis graphs 

mma:c:\amipro\docsUejeun13.sam 
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/““- “1 Ozark Underground Laboratory for SBP Technologies 

Project Name: Came Leieune - Site 69 
Sa,mpies Collected By: David Brewster 
Date Samples Shipped: IO-23&21-96 Date Samples Reed: 10-243~25-96 Date Analyzed: 10-29-96 

‘Table 1. Dye analysis results of charcoal samplers for 69KGB-AC-FLR(21) for fluorescein, eosine,, 
rnodamine WT (RWT) and pyranine dyes. Peak wavelengths are reported m nanometers (nm). dyei 

!concentrations are reported in parts per billion @pb). 
I 
: OUL / Station 1 

/ I / 
Date Fluorescein ! Eosine , RWT I Pyranine : 

1 Number 1 Number Recovered / 
Peak Cont. 1 Peak I Cone Peak I Cone I Peak 1 Cont. i 

F- 
i F7-102 /22A 1 10-22-96 ND 

I 
IND ND i ;ND I 

( F7403 j 22B 1 10-22-96 ND ND ND I N-II j 
t 
i F7404 / 23A 1 10-22-96 ND NTI ND I ND 

’ F7404 i24A / 10-22-96 ND ND 
I 

ND j ND I 

: F7406 j 24B j 10-22-96 ND ND ND ! I’JD I 
\ I 
1 F7407 25A 10-22-96 ND ND ND JND j I 

ND = None Detected 

ITable 2. Dye analysis results of water samples for 69UVB-GW-FLR(19) and 69KGB-GW-FLR(21) for !_ 
lfluorescein, cosine, rhodamine WT (RWT) and pyranine dyes. Peak wavelengths are reported mj 
Inanometers (nm): dye concentrations are reported in parts per billion @pb). 

I OUL / Station Date Fluorescein Eosine RWT Py ranine 
1 Number 1 Number Recovered Peak Cont. Peak Cone Peak I Cone, Peak Cont. 

( F7245 i 2lUW 10/07/96 
/ 

\ND 1 532.2 13.7 !ND 1 ND I 

’ F7429 

1 F7430 

: 22A 10-24-96 1 ND IMD 1 ;m ; J-D 
I 

ND \ 
I 

; 22B 10-2-1-96 ! ND /ND I IND : 

10-2-k-96 / ND 1 p 
I j ND 

, I I 
F713 1 ; 23A \ND 

F7432 ’ 24A ( 10-24-96 ND ND i iND ; /ND ! 
/ I 

F7133 24B ; 10-24-96 iNJJ j ND I ND IND 

: F743-! 25A 1 10-24-96 jm j ND I /ND I im : I , 
ND = None Detected 



OZARK UNDERGROUND LABORATORY 
1572 Aley Lane l Protem, Missouri 65733 l (417) 785-4289 l FAX (417) 785-4290 

October 15, 1996 

CERTIFICATE OF ANALYSIS 

Fayaz Lakhwala, PhD 
SBP Technologies 
Sabine Island 
Gulf Breeze, FL 3256 l-3999 

RE: Camp Lejeune - Site 69 - 69UVB-AC-FLR( 19) and 69KGB-AC-FLR( 19). 
Dye analysis results for charcoal samplers recovered on October 7, 1996. 
Ozark Underground Laboratory (OUL) numbers F7 184 through F7204. 

Dear Dr. Lakhwala: 

We have completed analysis of charcoal samplers received at OUL on October 9, 1996. 
We have indicated the OUL numbers for each sample on the enclosed table. 

The criteria used for selecting water samples for analysis was as follows. If dye was found 
in the charcoal sampler, the water samples that were collected on the placement date and on the 
collection date (if not previously analyzed) for that charcoal sampler were analyzed. This 

determines the actual amount of dye in the water on those days. No water was received for this 
set of samplers. 

All fluorescein, eosine, rhodamine WT, and pyranine concentrations are based upon 
standards routinely used at OUL. The fluorescein and eosine are mixtures of 750/b dye and 25?;0 

diluent, the rhodamine WT is a 20 o/o solution, and the pyranine is a mixture of 77% dye and 2350 

diluent. The concentrations are based upon the as-sold weight of that dye. 

A summary of the results is presented in Table 1. Additional sampling information is 

available on the enclosed analysis graphs. 

Sincerely, 

i ‘>,&,-(- 
Catherine L. Aley 

-I+ 

Enclosures: 1) Table 1 - Dye analysis results for charcoal samplers 
2) Sample collection data sheet 
3) Sample analysis graphs 

mma:c:\amipro\docsUejeun12.sam 
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Ozark Underground Laboratory for SBP Technologies 

Project Name: Cam0 Leieune - Site 69 
Samples Collected Bj : Da\.ld Brewster 
Date Samples Shipped: 10/08/96 Date Samples Reed: 1 O/09/96 Date Analyzed: IO/ 10196 

1 

/Table 1. Dye analysis results of charcoal samplers (69UVB-AC-FLR(19) and 69KGB-AC-FLR(19) for; 
/fluorescein, eosioe, rhodamine WT (RWT) and pyranioe dyes. Peak wavelengths are reported m 
/nanometers (run): dye concentrations are reported in parts per billion (ppb). i 

OUL Station ( Date ’ Fluorescein Eosine 1 RWT ! Pyranine L 
Number Number Recovered Peak Cont. Peak Cont. I Peak I Cow. / Peak / Cont. : 

F7181 UVB 10/07/96 ! ND ND ND I /ND/ 
r 
F7 185 OZIW j 10/07/96 ( ND i ND ND / N-i 

F7186 15IW / 10/07/96 / ND / ND ND I ,m 
I 

F7187 15UW 1 10/07/96 ND ND ND / IN-j ; 
1 

F7188 ( 16IW 10/07/96 ND ND ND /ND/ : 
, 

F7189 / 17IW 10/07/96 ND ND ND 
i 

F7190 17Uw lo/O7196 ND ND / NJ2 \: I /- 

F7191 /18UW lO/O7/96 ND ND ND hD : 
i 
, F7192 j 19IW 10/07/96. ; ND ND / ND j ND : 

j F7193 j 19UW 10/07/96 1 ND NJ3 ‘ND j IND i 

/ F719-4 j 2OIW 1 10/07/96 ! ND ND ! 
/ 

ND j ND i 

/ F7195 ! 2oUw 10/07/96 j ND I !ND I :N-D ii.,JD 

F7196 i2lUW 10/07/96 / ND i 537.9 \ 136 1 ND ! / ND : 

i F7l97 / 22A / 10/07/96 1 ND j ND j ‘ND ! 
/ 

;* ;YD : 

; F7198 / 22B 1 10/07/96 ’ ND 1 j jml 
1 

Ml /ND 
I 

! F7199 i23A j 10/07/96 ND / ND 1 !xD I 
I 
‘ND 

j F7200 1 Laboratory Chazcoaf: ChnW l3hk 
I F7201 j 24A j 10/07/96 / ND ! /ND 1 

I 
/ND 1 

, 
iNIl i 

L 
: F7202 j 21B j 10/07/96 i ND / p ; /ND j \m 

F7203 j 25A j 10/07/96 i ND / /m ; END j jm 

i F7201 ; 16UW 
1 1 
[ 10/07/96 j ND / 

I 
iND j /q) : \hD j 

L 
ND = None Detected 



, , 1. . . . . I , I , , , . , , , . , , , , r I 1 I , 

OZARK UNDERGROUND LABORATORY 
1572 Aley Lane l Protem, Missouri 65733 l (417) 785-4289 l FAX (417) 7854290 

October 9. 1996 

CERTIFICATE OF ANALYSIS 
Fayaz Lakhwala, PhD 
SBP Technologies 
Sabine Island 
Gulf Breeze, FL 32561-3999 

RE: Camp Lejeune - Site 69 - 69WB-AC-FLR( 17). 69KGB-AC-FLR( 17). and 69WB-GW-FLR( 17) 

Dye analysis results for charcoal and water samples recovered on 09/25/96 
Ozark Underground Laboratory (OUL) numbers F70 19 through F704 1. 

Dear Dr. Lakhwala: 

We have completed analysis of charcoal and seiected water samples received at OUL on 
September 27, 1996. We have indicated the OUL numbers for each sample on the enclosed 
tables. 

The criteria used for selecting water samples for analysis was as follows. If dye was found 
in the charcoal sampler, the water samples that were collected on the placement date and on the 
collection date (if not previously analyzed) for that charcoal sampler were analyzed. This 
determines the actual amount of dye in the water on those days. 

All fluorescein, eosine, rhodamine WT, and pyranine concentrations are based upon 
standards routinely used at OUL. The fluorescein and eosine are mixtures of 75% dye and 2550 

diluent. the rhodamine WT is a 20% solution, and the pyranine is a mixture of 77% dye and 2390 
diluent The concentrations are based upon the as-sold weight of that dye. 

A summary of the results is presented in Tables 1 and 2. Additional sampling information 
is available on the enclosed analysis graphs. 

Sincerely, 

Catherine L. Aiey 

Enclosures: 1) Tables 1 & 2 - Dye analysis results for charcoal and water samples 
2) Sample collection data sheets 
3) Sample analysis graphs 

mma:c:\amipro\docsUejeunl 1 .sam 
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Ozark Underground Laboratory for SBP Technologies 

Project Name: Cam Leleune - Site 69 
Samples Collected By Rhoda J. Willis 
Date Samples Shipped: 09/26/96 Date Samples Reed: 09!27/96 Date Analyzed: 0913Ol96 

/Table 1. Dye analgis results of charcoal samplers (69UVB-AC-FLR(l7) and 69KGB-AC-FLR( 17) fori 
ifluorescein, eosine, rhodamine WT (RWT) and pyranine dyes. 
inanometers (nm). dye concenuatlons are reported in parts per billion (ppb). 

Peak wavelengths are reported m/ 

i 
j OUL / Station ’ Date Fluorescein 1 Eosine ( RWT / Pyranine 
j Number 1 Number Recovered Peak Cow. I Peak I Cone 

I 
. I Peak Cow. / Peak i Cont. 

i 
F7019 !uvB 1 09/25/96 / ND 1 pm / p / [XIII , I 

/ 
F7020 [ Latlom~,c~~contrd~f3laalr 1 

1 F7021 I OZIW 09125196 ND ND j ipq-j / ; hD 

F7022 ! 151W 09125196 ND N-D IN-D jm i 

1 F7023 15uw 09125196 ND ,ND jND j.JD j ; 
I 

1 F7021 / 16IW / 09/25/96 1 ND ( jsD j 
I I 

F7025 ( 16U-W j 09125196 j ND / 1 ND 1 
I 3 

ND / hD ! ) 
, 

i F7026 / 17IW / 09/25/96 / ND 1 Im j 
,*-- 

/ F7027 
I 

I 17u-W 
I 

1 09/25/96 1 ND !m ( 
/ 

ND j ‘hD : ! 

i F7028 / 18UW / 09/25/96 ND / IND i /ND / im 

i F7029 ; 19IW 1 09/25/96 : ND j !m i IbID 1 j NJ3 
/ 

F7030 i 19LV / 09/25/96 ND / ;ND I /ND ; ?m 

/ F703 1 ; 2OIW 1 09/25/96 i ND j ! ND / ; h-D i : hD 
t 
! FTC)72 i ZOU&V i 09/25/96 i ND 1 iND : ;jq) / ?i‘D 

:F?O33 I2lL.W / 09/25/96 / ND 1 I 538.2 I 317 iND , ,EuD 

F703l i 22A [ 09/25/96 1 ND i iND j \?4D ?;D 

\ F7035 i 72B 1 09/25/96 i ND ! /ND I hD 

! F7036 ! 23.4 1 09125196 / ND j #-D ; ;m ) %D 

j F7037 / 21A ( 09/25/96 1 ND 1 /ND / !xD ; ?;D 

\ 2-1B 
/ 

i 09/25/96 1 ND 
I 

i F7038 I ;m I INI I XD 

j F7039 I25A ) 09/25/96 j ND j jm j /ND ! XD 
, 

hD = None Detected 



Ozark Underground Laboratory for SBP Technologies 

Project Name: Cams Leleune - Site 69 
Samples Collected By: Rhoda 1. Willis 
Date Samples Shipped: 09/26/96 Date Samples Reed: 09/27/96 Date Analyzed: 10/O l/96 

r 
/Table 2. Dye analysis results for water samples (69WB-GW-FLR( 17) for fluorescein, eosine, / 
rhodamine WT (RWT) and pyranine dyes. Peak wavelengths are reported in nanometers (nm): dye/ 
jconcenuauons are reported in parts per billion (ppb) 
r 
/ OUL Station Date / Fluorescein ! Eosine 1 RWT ! Pyranine / 1 
j Number Number I 

I Recovered 1 Peak 1 Cont. j Peak 1 Cow. ’ Peak ] Cont. I Peak i Cow. i 
i 
! F7011 

1 
21uw / 09/25/96 1 ND / I 532.2 j 19.7 ND j IND 1 ! I 

ND = None Detected 



I 
,#+-w -1 OZARK UNDERGROUND LABORATORY 

1572 Aley Lane l Protem, Missouri 65733 l (417) 785-4289 l FAX (417) 785-4290 

September 19, 1996 

CERTIFICATE OF ANALYSIS 
Fayaz Lakhwala, PhD 
SBP Technologies 
Sabine Island 
Gulf Breeze, FL 32561-3999 

RE. Camp Lejeune - Site 69 - 69UVB-AC-FLR( 15). 69KGB-AC-FLR( 15), and 69UVELGW-FLR( 15) 

Dye analysis results for charcoal and water samples recovered on 08/26/96. 
Ozark Underground Laboratory (OLJL) numbers F6469 thru F6489, F6673 and F6675, 

Dear Dr. Lakhwaia: 

We have completed analysis of charcoal and selected water samples received at OUL on 
August 28, 1996. We have indicated th%OUL numbers for each sample on the enclosed tables. 

The criteria used for selecting water samples for analysis was as follows. If dye was found 
in the charcoal sampler, the water samples that were collected on the placement date and on the - 
collection date (if not previously analyzed) for that charcoal sampler were analyzed. This 
determines the actual amount of dye in the water on those days. 

All fluorescein, eosine, rhodamine WT, and pyranine concentrations are based upon 
standards routinely used at OUL. The fluorescein and eosine are mixtures of 75% dye and 250/6 
diluent, the rhodamine WT is a 20% solution, and the pyranine is a mixture of 77% dye and 23% 
diluent. The concentrations are based upon the as-sold weight of that dye. 

A summary of the results is presented in Tables 1 and 2. Additional sampling information 
is available on the enclosed analysis graphs. 

Sincerely, 

&yd,i,!jf Q&, 
Catherine L. Aley 

Enclosures: 1) Tables 1 & 2 - Dye analysis results for charcoal and water samples 
2) Sample collection data sheets 
3) Discrepancy sheet 
4) Sample analysis graphs 
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Ozark Underground Laboratory for SBP Technologies 

Project Name: Camp Leieune - Site 69 
Sampies Collected By: D Brewster 
Date Samples Shipped: OS/27196 Date Samples Reed: 08/28/96 Date Analyzed: 09/ 1 l/96 

iTable 1. Dve analysis results of charcoal samplers (69UVB-AC-FLR(15) and 69KGB-AC-FLR(l5) for! 
ifluorescein, eosine, rhodamine WT (RWT) and pyranine dyes. Peak wavelengths are reported in: 
!nanorneters (nut): dye concentrations are reported in parts per bullion (ppb). 
,_I 
j OUL / Station j Date Fluorescein 1 Eosine / RWT ! Pyranine ’ 
I Number Number j Recovered Peak Cont. j Peak Cow. j Peak I Cont. I Peak j Cont. 

j F6-169 UVB / 08/26/96 ND i 
1 IrjD m i 

/ 
/ND 

/ 
’ F6170 ,021w / 08126196 ND /ND ND I ND/ / 

I F6-til l5IW : 08/26/96 ND i IND IND I im 

! F6172 / 15IJW 08/26/96 ND j 

j F6-t73 ’ 161W 08126196 510.8* 

!ND ,JD i im/ 

0.358 ND ND I (mi ! 
, 
I F6-171 I 16UW 08126196 ND ND / 

[YD* ml 

/ND / I 

F6-l75 17IW 08126196 ND /ND I ! 

F6-176 / 17D-W 08/26/96 ND / ND ND / /ND 
I 

F6-177 18uW / 08/26/96 ND ND ND ! /ND j - 
I I 

/ F6-178 19IW ) 08/26/96 ND ND ND ; ND: : 
t 
; F6-179 j 19uw j 08/26/96 , ND ND ND / ND; 
t 
I F6180 t L.abmmycharc contror Hank 

F618 1 / 2OIW ( 08126196 i ND 
I I 
p-D JND j !ND / 

F6182 ’ 2ouW j 08126196 ND , IND ;ND ’ /ND : 
k 
I F6183 ~21uw 

I , 
i 08126196 / ND I / 538.0 225 I ND j !NDi : 

j 22A j 08/26/96 ) ND ! jm I 
/ 

j F618J iND IN-D 

i F6-185 i22B ’ 08/26/96 1 ND i 
I 

jND I IND / 1hD : 
/ 
! F6186 123.4 ; 08/26/96 j ND 1 ‘ND 1 im i IN-D 
I 
: F6&87 / 2-&A j 08/26/96 i ND j jND 1 jND I [XD 1 
, ! 1 / 
j F6-188 i24B 1 08/26/96 / ND j /ID JN-D j im ! 

j F6-189 
I 

( 25A i 08/26/96 1 ND : jhTl I /ND ihD 

hD = None Detected 

* = A fluorescent peak is present which is aopical of fluorescein dye but has been calculated as 
though it were the dye. 

_- 



Ozark Underground Laboratory for SBP Technologies 

Project Name: Camo Leieune - Site 69 
Samples Collected By: D. Brewster 
Date Samples Shipped: 08/27196 Date Samples Reed: 08/28/96 Date Analyzed: 09/ 12196 

iTable 2. D)e analysis results for water samples (69WB-GW-FLR(15) for fluorescein, eosine,, 
/rhodamine WT (RWT) and py-hoe dyes. Peak wavelengths are reported in nanometers (MI); dye/ 
iconcenuatlons are reported m parts per billion (ppb). 

RWT / 
i 

; OUL Station j Date Fluorescein i Eosine Pyranine i 
1 Number 

•! 
Number r 

j Recovered Peak Cont. / Peak Cont. Peak / Cont. i Peak ! Cont. 1 
r 
j F6673 161W 08/26/96 ND ND ND ND/ , 

i F6675 1 21UW 08J26J96 ND 532.2 55.6 ND NDj j 

ND = None Detected 



OZARK UNDERGROUND LABORATORY _-. 
1572 Aley Lane l Protem. Missoun 65733 l (417) 7854289 

August 29, 1996 

Fayaz Lakhwala. PhD 
SBP Technologies 
Sabine Island 

CERTIFICATE OF ANALYSIS 

Gulf Breeze, FL 3256 l-3999 

RE: Camp Lejeune - Site 69 - 69UVB-AC-FLR( 13). 69KGB-AC-FLR( 13), and 69UVB-GW-FLR( 13) 

Dye analysis results for charcoal and water samples recovered on OS/l 5/96. 
Ozark Underground Laboratory (OUL) numbers F598 1 Gthrough F6001, 

and F63 16. 

Dear Dr. Lakhwala: 

We have completed analysis of charcoal and selected water samples received at OUL on 
August 19, 1996. We have indicated the OUL numbers for each sample on the enclosed tables. 

The criteria used for seiecting water samples for analysis was as follows. If dye was found‘ 
in the charcoal sampler, the water samples that were collected on the placement date and on the 
collection date (if not previously analyzed) for that charcoal sampler were analyzed. This 
determines the actual amount of dye in the water on those days. 

___ 

All fluorescein, eosine, rhodamine WT, and pyranine concentrations are based upon 
standards routinely used at OUL. The fluorescein and eosine are mixtures of 750/o dye and 25?0 
dlluent, the rhodamine WT is a 20% solution. and the pyranine is a mixture of 7790 dye and 239 o 
dlluent. The concentrations are based upon the as-sold weight of that dye. 

A summary of the results is presented in Tables 1 and 2. Additional sampling information 
IS a\,ailable on the enclosed analysis graphs. 

S Incerely, 

Catherine L. Aley 

Enclosures. I ) Tables 1 & 2 - Dye analysis results for charcoal and water samples 
2) Sample collection data sheets 
3) Sample analysis graphs 

-_ 
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Ozark C‘nderground Laboratory for SBP Technologies 

Project Name: Camo Leleune - Site 69 
SunpIes Collected By: Rhoda J. Willis 
Date Samples Shipped: U&‘16/Y6 Date Samples Reed: 08/19/96 Date Analyzed: U8/27/96 

Table 1. Dye analysis results of charcoal samplers (69UVB-AC-FLR(13) and 69KGB-AC-FLR(13) for 
fluorescein. eosine, rhodamine WT (RWT) and pyranine dyes. Peak wavelengths are reponed in 
nanometers I nm). dye concentrattons are reported in parts per billion (ppb). 

1 OUL / Station : Date 1 Fluorescein ( Eosine / RWT i Pyranine j 
1 Number 1 Number 

, 
I Recovered / Peak I Cow. I Peak Cow. 1 Peak Cow. i Peak i Cont. I 

i F5Y81 im / 08115196 ND 1 p 1-D ! !ND I 

F5982 iO2IW ) 08/15/96 ND ) 1N.D JND [ /ND I 
I 
; F5983 : 15IW i 08/15/96 , ND ! IND iND I ;ND I 

I F598-1 15UW 08115196 j ND ; p -1N-D j - j4-D I 

i F5985 16IW : 08/15/96 ) ND j pQ IN-D _i luD i 

/ F5986 16UW j 08/15/96 i ND / im ! /ND / / hD I 
1 
I F5987 I 17IW j 08/15/96 / ND ( 

I 
im I INIl / ‘ND / 

i F5988 17UW / 08/15/96 ! ND j p 1pJ-D I ‘3-D 

: F5Y89 ! 18UW ; 08/15/96 1 ND ! I 
I* /MD 1 (ND i 

I F59YO 19IW 08/15/96 i ND /! IN-D (hD / !W : 

i F59Yl 
I 

: IYUU’ j 08/15/96 j ND j IND j /ND i ’ %D 

: F5992 2OIW : 08/15/‘96 1 ND ’ IN-D 1 IND ; .ND 
L 
! F5YY3 ZO~iV 08/15/96 : XD i j-m j / hD ,hD j 

F5YY-I 2lLW ’ 08/13/96 XD j ! 538.2 / 222 ;m : YD 

I=5995 37.4 08115196 j ND jm 1 1 hD : 413 

F59Y6 22B 08/15/96 i ND jND/ /ND ?4D 

F5YY7 ?;A : 08/15/96 \ ND : ND ! ,ND ! ND 
1 

F3YY8 ?4A 08/15/96 i ND i jND / ipiD : ND 

FSYYY 24B 1 08/15/96 j ND : IND j $D i ,hD : 

i F6000 i zaboratcxy cum-d cbaraxd blank 
1 
i 1 

Ftjool 25A - 1 OS/1396 ( ND ; iM) 1 i .hD j IhD : 

;L13 = Sane Detected 



Ozark Underground Laboratory for SBP Technologies 

Project Name: Cams Leleune - Site 69 
Samples Collected By: Rhonda J. Willis 
Dale Samples Shipped: 08116196 Date Samples Reed: 08119196 Date Analyzed: U8/28/96 

Table 2. Dye analysis results for a water sample (69UVB-GW-FLR(13) for fluorescein, eosine, 
rhodamine WT (RWT) and pyrauine dyes. Pti wavelengths are reported in nanometers (rim): dye 

concentrations are reported in parts per billion (ppb). 

OUL Station 
Number 1 Number 

Date Fluorescein ) Eosine RWT Pyrauine i 

Recovered Peak I Cont. 1 Peak I Cone j Peak Cone Peak I Coot. I 

F6316 j 2luw j 08/15/96 1 ND ! j 532.1 65..5 1 ND I IND j I 

ND = None Detected 

-. 



OZARK UNDERGROUND LABORATORY 
1572 Aley Lane l Protem, Missouri 65733 l (417) 785-4289 l FAX (417) 7854290 

August 15, 1996 

CERTIFICATE OF ANALYSIS 
Fayaz Lalihwala, PhD 
SBP Technologies 
Sabine Island 
Gulf Breeze. FL 32.561-3999 

RE. Camp Lejeune - Site 69 - 69UVB-AC-FLR(9). 69KGB-AC-FLR(9). 69WB-GW-FLR(9) ad 
6YKGB-GW-FLR(9) 

Dye analysis results for charcoal and water samples recovered on 07130196. 
Ozark Underground Laboratory (OUL) numbers F5339 through F5359, 

F5473 through F5477 and F5749. 

Dear Dr. Lakhwala: 

We have completed analysis of charcoal and selected water samples received at OUL on 
.August 1, 1996. We have indicated the OUL+ numbers for each sample on the enclosed tables. _ 

The criteria used for selecting water samples for analysis was as follows. If dye was found 
in the charcoal sampler, the water samples that were collected on the piacement date and on the 
collection date (if not previously analyzed) for that charcoal sampler were analyzed This 
determines the actual amount of dye in the water on those days. 

All fluorescein, eosine, rhodamine WT, and pyranine concentrations are based upon 
standards routinely used at OUL. The fluorescein and eosine are mixtures of 75% dye and 250*0 

diluent. the rhodamine WT is a 20% solution, and the pyranine is a mixture of 77% dye and 230.0 

diluent The concentrations are based upon the as-sold weight of that dye. 

A summary of the results is presented in Tables I and 2. Additional sampling information 
is available on the enclosed analysis graphs. 

Sincerely, 

a 
Lo3 ~&G-L.& . x 

99 

-7hzivww 

Catherine L. Aley 

Enclosures: 1) Tables 1 & 2 - Dye analysis results for charcoal and water samples 
2) Sample collection data sheets 
3 ) Discrepancy sheet 
4) Sample analysis graphs 
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Ozark Underground Laboratory for SBP Technologies 

Project Name: Camp Leleune - Site 69 
Samples Collected B?: David Breivster / Dow Lincoln 
Date Samples Shipped: 07/3 l/96 Date Samples Reed: 08/01/96 Date Analyzed: 08/09/96 

Table 1. Dve analysis results of charcoal samplers (69UVB-AC-FLR(9) and 69KGB-AC-FLR(9)) for 
fluorescein, eosine. rhodamine WT (RWT) and pyranioe dyes. Peak wavelengths are reported m 
nanometers (nm). dye concentrations are reported in parts per billion (ppb). 
/ 

OUL j Station Date Fluorescein Eosine RWT Pyranine 
! Number I Number Recovered Peak Cont. Peak Cone Peak Cow. Peak / Cont. I 
r 
i F5339 ~UvI3 j 07/30/96 ND ND ND 
I 

im/ : 
1 

’ FSSJO Laboratory~~~c~*~,~~ ‘.. .;:. :::Y$~:: 3,;:.; ;,y;::: j : :: : ,, 
j 

j F53-ll 02IW 07/30/96 ND* i ND /- ‘ND ! N-I; ’ 

I F53-l2 1 l5IW / 07/30/96 ND ND I 
I 
/ND j ND! 

I 
F53.l3 ; l5UW I 07/30/96 IND 

I 1 
ND ND 1 

I 
jm j 1 

F53-M i l6IW 
I 1 
i 07130196 / 511.1 1.28 ’ ND MD i /ND/ ! 

; F5jAj / 16lJW 
I I I 
j 07/30/96 j ND NT3 im / ;m / - 

j F57-16 / 17IW 07/30/96 511.3 0.122 ND ND 
I 
rND I 

j F53J7 i 17uw / 07/30/96 ND ND ND /ND I 
t 
; F53G 18UW 07130196 ND ND ND IN-D / 

I j 511.6 0.609 ND / ,* I 
/ 

/ F53-19 191~ / 07/30/96 IND / ’ 
I 1 
j F5350 IYUW / 07/30/96 i ND i j ND im 1 IND 
[ F5351 2OIW j 07/30/96 

/ 
/ 511.2 ) 1.76 I ND 

I 
IND i iND 

/ 
F5352 2ouw i 07/30/96 / ND 1 IJD 

I / 
IN-D ! IND i 

/ 
F5353 2lUW i 07/30/96 j ND / I 537.9 / 337 i ND j I ’ h-D 

/ 
F535-1 174 --. 07/30/96 / ND : / ND / ;m ’ jm 

; Fj3jj 22B j 07130196 1 ND ; ND j ND ! .ND ; 

F5356 23.4 i 07/30/96 I ND /ND I ,ND 1 ICI3 I 

Fj3 j7 z-1.4 i 07/30/96 / ND /ND / !ND I .ND 

F5358 2-1B 1 07/30/96 1 ND / / ND !NDI ji ‘h-D j 
I 

F5359 25A / 07/30/96 1 ND i / ND /ND ! iND ; 
t 
j F536Q i Lal3oratory CfbarcoaI conad 3latlk I 

ND = None Detected 

* = .4 fluorescence peak IS present that is atyxcal and outside the normal acceptable wa\,elength 
range for fluorescein d?e and is not considered a positive dye recove?. 

.- 

.- 



, 

Ozark Underground Laboratory for SBP Technologies 

Project Name: Camp Leleune - Site 69 
Samples Collected By: Davtd Brewster / Doug Lincoln 
Date Samples Shipped: 07/3 1196 Date Samples Reed: 08/O 1196 Date Analyzed: 08/09& 16196 

Table 2. Dye analysis results of water samples (69UVB-GW-FLR(9)) for fluorescein, cosine, rhodamine WT 
(RWT) and pyranine dves. Peak wavelengths are reported in nanometers (nm): dye concentrations a.re reported 
in parts per billion (ppb). I 

OVL ) Station ! Date / Fluorescein i Eosine / RWT Pyranine 
Kumber j Number 1 Recovered ( Peak / Cont. 

/ 
Peak Cow. Peak Cow. 1 Peak j Cont. 

I / 
F5477 j 16IW / 07/30/96 1 ND ND ND /ND / 

/ 171W i 07130196 JND 1 
I 

FS47-l NTI ND p] 

Fj475 : 19IW i 07/30/96 / ND ! ND ND) /ND! 
I 

F5-176 i 2OIW j 07/30/96 ! ND / ND p i.m ’ 
/ 

F5177 !21uW / 07/30/96 ( ND / 532.2 88.1 ND imj 

F5749 I 17IW 1 07/02/96 / ND ! 14-D NJ2 j \ND j I 

ND = None Detected 



OZARK UNDERGROUND LABORATORY 
1572 Aley Lane l Protem. Missouri 65733 l (417) 785428’ 

July 23, 1996 

Fayaz Lakhwala. PhD 
SBP Technologies 
Sabine Island 

CERTIFICATE OF ANALYSIS 

Gulf Breeze. FL 3256 l-3999 

RI Camp Lejeune - Site 69 - 69UVB-AC-lXR(7). 69KGB-AC-FLR(7), 69UVB-GW-FLR(7) and 
6YKGB-GW-FLR( 5) 

Dye analysis results for charcoal and water samples recovered on 07/02/96. 
Ozark Underground Laboratory (OUL) numbers F4055 thru F4075, 

F4446 thru F445 1, F4 153 and F4154. 

Dear Dr Lakhwala: L 

We have completed analysis of charcoal and selected water samples received at OUL on 
July 5. 1996. We have indicated the OUL numbers for each sample on the enclosed tables. 

The criteria used for selecting water samples for analysis was as follows. If dye was found 
in the charcoal sampler, the water samples that were collected on the placement date and on the 
collection date for that charcoal sampler were analyzed. This determines the actual amount of dye 
in the water on those days 

Ail duorescein, eosine, rhodamine WT. and pyranine concentrations are based upon 
standards routinely used at 0L.I. The fluorescein and eosine are mixtures of 75O/b dye and 25?,0 
diluent. the rhodamine WT is a 20% solution, and the pyranine is a mixture of 770/o dye and 230,k 
diluent The concentrations are based upon the as-sold weight of that dye. 

.A summary of the results is presented in Tables 
is available on the enclosed analysis graphs. 

Sincerely. 

1 and 2. Additional sampling information 

Thomas Aley. PHG ’ 

Enclosures 1) Tables 1 & 2 - Dye analysis results for charcoal and water sampies 
2) Sample coliection data sheets 
3) Sample analysis graphs 
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Ozark Underground Laboratory for SBP Technologies 

Project Name: Came Leteune - Site 69 
Samples Collected By: David Brewster 
Date Samples Shipped: 07/03/96 Date Samples Reed: 07/05/96 Date Analyzed: O?/ 17/96 

Table 1. Dye analysis results of charcoal samplers (69UVB-AC-FLR(7) aad 69KGB-AC-FLR(7)) for 
fluorescein, eosine, rhodamine WT ()tWT) and pyranine dves. Peak wavelengths are reported tn 

nanometers (nm). d!.e concentrations are reported IJI parts per billion (ppb). 
i OUL 1 Station ’ Date 1 Fluorescein 1 Eosine ! RWT ! Pyraoine 
/ Number j Number Recovered ! Peak / Cont. I Peak I Cow. / Peak Cont. j Peak ! Cont. 
+ 
I FJO55 !WEl jO7/02/96 1511.8 14.42 IND 1 /ND h-i : 
t 
/ F4056 / 02IW 07/02/96 /ND+ 1 ND 1 ND ip,Jj: 
t 
! F-t057 : ISUW 07/02/96 ;ND 1 ND ND /ND I 
1 I 4 
j F-l058 r 15IW j 07/02/96 

1 F-l059 

jp / p ND I 
1 
iMJ j 

I 
I 16UW j 07/02/96 1 ND 1 ,I ND ND I /hD 

FJO60 1 Laboratory CIuxrooal: C5nXrQt &ztk .’ 

1 F4061 i 16IW 1 07102196 
I , 

511.1 10.855 ND .N-D jq) I 

1 F-1062 07/02/ 96 511.1 ND /ND i 
c 

I 17uW 0.856 NJ3 

1 F4063 i 17IW 07/02/96 510.8 0.385 ND \ 
I 

ND IJE: : 

j F-1064 ; 18U-W 07/02/96 j ND j ,m ) [ND j hD 
I 
~ F4065 IYLW 1 07/02/96 1 ND j 1 ND i 

I 
pm / iM) j 

F-1066 : 19IW 07102196 1 511.3 ! 0.696 ) ND /ND jJ-D ! 
I 

j 

/ 07102f96 IND 1 
/ 

JND** j 
I 

1 F-1067 2OLrw j XD 
L jm 

/ F-1068 
1 

2OIW ( 07/02/96 (5ll.la LO.694 IND j IND j ,ND 

F-1069 2 1 LW i 07/02/96 \ND j 1537.1 1170 /?iD j ryD 
/ 

F-N70 ‘2.4 1 07/02/96 :N-D i jND j Jm I ;?m 

F-10: 1 22B / 07/02/96 IND ; IND / /ND I 
/- - 
F-t072 23A ! 07/02/96 / ND / jm j ibm ; 4D 

j F&I73 24A 1 07/02/96 IND j ) FiD j I?JD i YD 
I , 

: FN74 248 j 07/02/96 im / jq) / /ND / ;uD 

: FJO’S 25A j 07/02/96 IN-D j /h-D ! /ID i j %D 

>D = None Detected 

* = A fluorescence peak is present that is atxpical and outsrde the normal acceptable uav elength 
range for fluorescem dye and is not considered a positive dye recove?. 

** = Eosine ma! be present in thrs sample. but seems to be masked by a fluorescence peak at 508 5 run 

a = The fluorescent peak IS as)-metrical and could be obscuring an eosine peak 



Ozark Underground Laboratory for SBP Technologies 

Project Name: Cams Leleune - Site 69 
Samples Collected By: David Brewster 
Date Samples Shipped: 07i03/96 Date Samples Reed: 07/05/96 Date Analyzed: 07i IS-19196 

Table 2. Dye analysis results of water samples (69UVB-GW-FLR(7)) for fluorescein, cosine, rbodamine WT 
(RWT) and pyranine dyes. Peak wavelengths are reported in nanometers (nm); dye concentrations are reported 
in parts per billion (ppb) 

OC’L / Station j Date , Fluorescein / Eosine 1 RWT / Pvranine 
: Number 1 Number 1 Recovered 1 Peak Cont. / Peak Coot. Peak Cont. I Peak ! Cont. i 
F-I446 IUVB j 07/02/96 / ND ND ND lm’ : 

I / , 
F-U&7 I 16IU ; 07/02/96 ?J-D I ND ND :?a3 I 
F4.148 i 17uw 1 07/02/96 i 507.5 j 0.490 ND ND 1iq-D j 

I I 
- 

I 
F-I-U?, 19IW : 07/02/96 1 507.1* I 0.028 N-D T’iD 

I 
iND i I 

F445U i 2ouw / 07/02/96 j ND ND ND h/ 1 
I 

F-115 I j2KJw ! 07102196 ND 532.2 75.7 ND I !ND ] i 
F-1153 / 161W 1 06/18/96 1 ND i pD ! !ND +D j I 

4 
F-l154 / 2OIW j 07/02/96 NJ3 ND itm iJ-1 j- / 

hD = Xone Detected 

* = This fluorescence peak is anpical of fluorescein dye and has another fluorescent substance 
present. Fluorescem is probably present but the concentration cannot be accurately calculated 



OZARK UNDERGROUND LABORATORY 
1572 Aley Lane - Protern. Missourl 65733 l (437) 785-4289 

July 11, 1996 

CERTIFICATE OF ANALYSIS 
Fayaz Lakhwala. PhD 
SBP Technologies 
Sabine Island 
GulfBreeze, FL 32561-3999 

RE. Camp LeJeune - Site 69 - 69UVB-AC-FLR(5). 69KGB-AC-FLR(5). 69UVB-GW-FLR(5) and 
69KGB-GW-FLR(5) 

Dye analysis results for charcoal and water samples recovered on 6/l 8/96. 
Ozark Underground Laboratory (OUL) numbers F3365 thru F3393, F3813 thru F3816, 

F4228 and 4229. 

Dear Dr. Lakhwala: 

We have completed analysis of charcoal and selected water samples received at OUL on 
June 20, 1996. We have indicated the OUL numbers for each sample on the enclosed tables. 

The criteria used for selecting water samples for analysis was as follows. If dye was found 
in the charcoal sampler, the water samples that were cohected on the placement date and on the 
collection date for that charcoal sampler were analyzed. This determines the actual amount of dye 
in the water on those days. 

All fluorescein, eosine, rhodamine WT, and pyranine concentrations are based upon 
standards routinely used at OUL. The fluorescein and eosine are mixtures of 754/o dye and 2590 

diluent. the rhodamine WT is a 20% solution, and the pyranine is a mixture of 77O/b dye and 23?0 
diluent The concentrations are based upon the as-sold weight of that dye. 

.A summary of the results is presented in Tables 1 and 2. Additional sampling information 
is avaiiable on the enclosed analysis graphs. 

Sincerely. 

y$z-@-q 
Thomas Aley, PHG 

Enclosures: 1) Tables 1 & 2 - Dye analysis results for charcoal and water samples 
2) Sample collection data sheets 
3 ) Discrepancy sheet 

/“@- 
4) Sample analysis graphs 

I 

mrna:c~‘\amipro\docsUejeun06.sam 

Wafer and Land Use investigations in Soluble Rock Terra/m 



,--_ 

Ozark Underground Laboratory for SBP Technologies 

Project Name: Cams LeJeune - Site 69 
Samples Collected By: David Brexvster / Rhoda Willis 
Date Samples Shipped: Ueiil Y96 Date Samples Reed: 06/20/96 Date Analyzed: O?/Xw6 

Table 1. Dye analyis results of charcoal samplers (69UVB-AC-FLR(5) and 69KGB-AC-FLR(S)) for 
fluorescein, eosine, rhodamine WT (RWT) and pyanine dves. Peak wavelengths are reported in 
nanonw<rs rnn-11: d!.e concentrauons are reported in parts per billion (ppb). 

Ozi’L Station / 
I 

Date j Fluorescein / Eosine / RWT j Pyranine 
Number I / 

Number ! Recovered I Peak I Cow. / Peak 1 Cont. I Peak t Cont. i Peak I Cont. 

F3365 ; INB ; 06/18/96 511.2 / 2.09 I ND / ND ! /hD I 
/ / 

F3366 ‘02IW : 06/18/96 ND* / /ND I ND ) ;hD j : 

! 511.5 1 0.687 / ND ND / 
I 

F3367 ; ?i.lV j 06/18/96 ’ IhD i 

’ 15IW / 06118196 ND I / 
F3368 I IND 

I 
ND 1 IhD , 

F3369 I 16UW / 06/18/96 ND* / iND 
ND I p j 

F3370 j 16IW / 06/18/96 ) ND* j IN-D I I 
I ND I 

F337i : 17uw j 06/18/% 512.6 / 3.36 1 MI 1 ND !l.r) j I I 
F3372 I 17IW j 06/18/96 510.9 1 0.536 ( ND 

I 
ND ! ij-D I 

F3373 / 18uW / 06/18/96 512.1 1.16 ) ND 1 IND j /ND / ’ 

F337-l i 19uw 1 06/18/96 ND* IND 
I 

!ND I /ND ’ 

- 
~. 

F3375 19IW 1 06118/96 511.5 j 0.515 / ND / ,m I i4-D i 

510.8**1 / 1 
I 

F3376 ! 2oI.x I 06/18/96 ) 0.505 ND ND / IN-D 
---- 

~~ 
F3377 ! 2OIW I 06flSf96 512.3 i 0.864 I I /J-D 1 ihj j 

F3378 :21UW j 06/18/96 ) ND / ) 537.5 1 165 / ND / /ND i 
-~ ~ 
F3379 ,22A ; 06118196 ND / INI) / IND j +D ; 

F3381 ! 22B j 06flSf96 1 ND / l&D j im j (1\;D ; 
I 

F7i82 23A 06/M/96 / ND i im I !ND / IND 

F3383 : 21A i 06/18/96 ND j im / /ND / IpJ-D 1 
F338-l 24B j 06/18/96 ND ! ‘ND [ lm ; :m / 

i 06/18/96 ND 1 
I 

F3385 25A /ND I im j ;hD 

hD = None Detected 
* = A fluorescence peak is present that IS aQpical and outside the normal acceptable wavelength 

range for fluorescein dye and is not considered a positive dye recovery. 
** = The fluorescem peak is asymetrical and could be obscuring an eosine peak. 



Ozark Underground Laboratory for SBP Technologies 

Project Name: Camo LeJeune - Site 69 
Samples Collected By: Rhoda J. Willis 
Date Samples Shipped: 06119196 Date Samples Reed: 06/20/96 Date Analyzed: 07 X1-3/96 

Table 1. Dye ana&sis results of water samples (69UVB-GW-FLR(365) a. d J9KGB-GW-FLR(S)) for 
fluorescein, eosine, rhodamine WT (RWT’I and pyranine dyes. Peak ilcivelengths are reported In 
nanometers (run): dye concentrations are reported in parts per bi!lkr.i (ppb). 

OUL , Station i Date i Fluorescein 1 gsine 1 RWT / Pqranine 
,%umber j Number j Recovered 1 Peak I Coot. I Peak I Cont. I Peak I Coot. / Peak 1 CON. : 

1 

F3386 iuv?3 1 06/18/96 507.2* 0.023 1 ND ND I 
/ 

1 ND I 

F3387 j 1suw / 06/18/96 ND ND ND j I 
/ND I 

F3388 / 17ziw ! 06/18/96 507.1 j 0.816 ND , /ND !ND ! 

F3389 ) 17IW / 06118/96 / ND ND - IND jm j 

F3390 :; 18UW 
/ I 

: 06/18/96 1 ND 1 ND ND ( imj : 
/ i 

F3391 j 19IW ] 06/18/96 1 ND 1 ND ND j !NiJ j ! ’̂ 

F3392 i 2OIW j 06118196 j ND ND ) ND IND I 
F3393 !21Uw j 06/18/96 ND 532.2 43.0 ND /ND ! i - 

P---Y, F3813 IUVB / 06/05/96 ND 
I 

ND I ND , jhD I 

/ 15UW 
I I 

/ 06/05/96 / ND j 
I 

F3Sl-I ND ND 1 /l-J; 

/ 15IW / 06/18/96 ( ND** ( 
/ 

F3815 ND ND ( i&D / 
8 

F3816 / 17IW 1 06/05/96 1 ND / ND ND 1 ;m; j 
I / 

F-1228 / 2OUW i 06105196 1 ND ! ND j ND I i&D : 
I 

F4229 2ouw ; 06/05/96 1 ND ND ND I ixD ; 

XD = None Detected 
* = A fluorescence peak is present that is anpical of fluorescein dye and has another ff uorescent 

substance present which limits the accuracy of the fluorescein dye concentration calculation. 
** = Tlus fluorescence peak IS awpml of fluorescein dye and has another fluorescent substance 

present. Fluorescem IS probably present but the concentration cannot be accurately calculated. 



OZARK UNDERGROUND LABORATORY -. 
1572 Aley Lane l Protem. Missourl 65733 l (417) 785-428 

July 3, 1996 

CERTIFICATE OF ANALYSIS 

Fayaz Lakhwala. PhD 
SBP Technologies 
Sabine Island 
Gulf Breeze, FL 32561-3999 

RE: Camp LeJeune - Site 69 - 69WB-GW-FLR( l&3) and 69KGB-GW-FLR( l&3) 

Dye analysis results for water samples recovered on S/21-22 & 6/5/96. 
Ozark Underground Laboratory (OUL) numbers F2985 through F300 1. 

Dear Dr. Lakhwala: 

We have completed analysis of selected water samples received at OUL on May 25 and 
June 7, 1996. The samples were assigned OUL numbers F2985 through F3001. We have 
indicated the OUL numbers on the enclosed copies of your sample collection data sheets.. 

,- 

The criteria used for selecting water samples for analysis was as follows. If the dye was 
found in the charcoal sampler for a certain sampling period, the water samples that were collected 
on the placement date and on the collection date for that charcoal sampler were analyzed. This 
determines the actual amount of dye in the water on those days. 

All fluorescein, eosine, rhodamine WT, and pyranine concentrations are based upon 
standards routinely used at OUL. The fluorescein and eosine are mixtures of 75% dye and 259 o 

diluent. the rhodamine WT is a 20% solution, and the pyranine is a mixture of 77% dye and 239.0 

diluent The concentrations are based upon the as-sold weight of that dye. 

A summary of the results is presented in Table 1. Additional sampling information is 
available on the enclosed analysis graphs. 

Sincerely, 

y+&z-Mq 
Thomas Aley, PHG 

Enclosures. 1) Table 1 - Dye analvsis results for water samples 
2) Sample collection data sheets 
3) Sample analysis graphs 

mma.c:\amipro\docsUejeunO5.sam 

Water and Land Use Investigations in Soluble Rock Terrains 



Ozark Underground Laboratory for SBP Technologies 

Project Name: Cams LeJeune - Site 69 - 
Samples Collected By: David Brewster / Rhoda Willis 
Date Samples Shipped: i15i2Y96 & 06/06/96 Date Samples Reed: 05/23/96 & 06107196 Date Analyzed: UI.--.I:~ 

Table 1. Dye analysis results of water samples (69UVB-GW-FLR(l & 3) and 64:nGB-GW-FLR(l & 3)) for 
fluorescein, cosine, rhodamine WT (RWT) and pyrania:: 4yes. Peak wavelengths are reported in 
nanometers (mn): dye concentrations are reported in parts per billion (ppb). 

OUL Station 1 Date j Fluorescein 1 Eosine RWT 1 Pyranine 
’ Number ! h’umber : Recovered peak Cont. I 

/ Peak Cont. I Peak Cow. j Peak 1 Cont. ; 
/ I 
F2985 1 05121196 ND ;ND IND ’ I 

t 
/ 15IW 

I 
/ F2986 i 17~~ I 05/21/96 ND ND 1: jhD j , / / 

/ I8UW 1 05/21/96 ND 
1 

( F2987 ND -ND /ND i 
! 
F2988 I j 19IW 1 05/21/96 ND ,m Ml /ND : 

I 
F2989 I19uW j 05/21/96 ND ND ND j&Q I ” j 

i I I 
F2990 / 2OIW 1 05/21/96 ND / ND ND j !Im i 

I I , 
j F2991 j 21uw 1 03/21/96 ND ND ND IND / / : _ 
: F2992 \ 25A 05/21/96 ND ND ND ]pJ-; : 

,F‘- F2993 1 15IW 06/05/96 ND ND ND jND I 
/ 

F299-4 j 17uW , 06/05/96 / 507.1 1.69 ND ND 
I 
\ F2995 i 18UW j 06/05/96 ND ND ND i: j 
i 
; F2996 j 19IW ! 06/05/96 ND ;ND ND h-D ! 

F2997 i 19UW 
I 
) 06/05/96 537.1 0.171 534.0* 0.262 ND j IbJ-D j 

F2998 IZOIW j 06/05/96 ND** ND ND 1 
I 
ihi ’ 

F2999 j2lL.W I 06/05/96 N-D / 
I 
j 531.1 j 1.08 j ND 1 h-D 

F3OOO j LaboratorjiC~~C*IBf& : .,.. j .’ 

I 06105196 ND / N-D / 
I 

F300 1 : 25.4 jND j @D I 

?.,D = None Detected 

* = The eosine peak is partially obscured by fluorescein dye which limits the accuracy of the eostne 
dye concentration calculation. 

** = A fluorescence peak is present that 1s atvptcal and outside the normal acceptable wavelength 
range for fluorescein dye and is not considered a posiuve dye recoveq. 



OZARK UNDERGROUND LABORATORY _--- 
1572 Aley Lane l Protem. MIssour 65733 l (417) 785-428s 

June 28. 1996 

CERTIFICATE OF ANALYSIS 

Fayaz Lakhwaia, PhD 
SBP Technologies 
Sabine Island 
Gulf Breeze, FL 32561-3999 

RE. Camp LeJeune - Site 69 - 69UVB-AC-FLR(3) and 69KGB-AC-FLR(3). 
Dye analysis results for charcoal samplers recovered on June 5, 1996. 
Ozark Underground Laboratory (OUL) numbers F2686 through F2706. 

Dear Dr Lakhwala: 

We have completed analysis of the charcoal samplers received at OUL on June 7, 1996.- 
The samplers were assigned OUL numbers F2686 through F2706. We have indicated the OEL 
numbers on the enclosed copies of your sample collection data sheets. 

All fluorescein, eosine, rhodamine WT, and pyranine concentrations are based 
upon standards routinely used at OUL. The fluorescein and eosine are mixtures of 75% dye and 
25O.6 diluent, the rhodamine WT is a 20% solution, and the pyranine is a mixture of 770/o dye and 
23?/, diluent. The concentrations are based upon the as-sold weight of that dye. 

-4 summary of the results is presented in Table 1. Additional sampling information 1s 
available on the enclosed analysis graphs. 

Sincerely. 

Thomas Aley, PHG 

Enclosures. 1) Table 1 - Dye analysis results for charcoal samplers 
2) Sample collection data sheet 
3) Sample analysis graphs 

mma: c amipro\docsUejeunO4. sam 

I---- Water and Land Use investigations in Soluble Rock Terrains 



Ozark Underground Laboratory for SBP Technologies 

Project Name: Camp LeJeune - Site 69 
Samples Collected By: David Brewster 
Date Samples Shpped. 06/06/96 Date Samples Reed: 06/07/96 Date Analyzed: 06il9196 

Table 1. D>e analysis results of charcoal samplers (69UVB-AC-FLR(3) and 69KGB-AC-FLR(3)) for 
fluorescein, eosioe, rhodamine WT (RWT) and pyranine dyes. Peak wavelengths are reported m 
nanometers (MI): d!e concentrauons are reported in parts per billion (ppb). 

I 
OUL j Station \ Date 

I i Fluoresceio I Eosine RWT j Pyranine 

Number j ‘IIrnber I Recovered Peak j Cont. / Peak ( Cow. 1 Peak ( Cow. I Peak / Cont. j 
I 

I F2686 juvB /06/05/96 j ND / ND ND I hD/ 
f 1 I 
/ F2687 /OZIW 06/05/96 (ND! ND ND iND 1 

' F2688 j ISIW 06/05/96 511.5 I 1.07 ND - ND jmi 
I 

1 F2689 I IYJW 106/05/96 ND ND~ im[ 
, 
j F2690 / 16IW 

!ND 
/ 

06/05/96 im ! [ND ND I bD i I I / 
i F269 1 / 16UW 06/05/96 /ND JND ND 

I 
IND ! 

! F2692 1 171W 106/05/96 ND * ) 1 ND 
i 

NDI jml ! - 

IF2693 jl7t.W 06/05/96 513.0 178.6 ND ND j IND j 
.' 

,F269-1 / 18UW 
I 

06/05/96 / 511.3 / 0.609 ND ND I IN-D I 
; F2695 I 19IW 106/05/96 1 511.0 0.633 / ND ND \ jhD 1 

i F2696 j 19bW /06/05/96 j 511.1 1.19 ND ND 1 /ND : 
i~2697 / ZOIW /06/05/96 1 511.8 / 1.52 ND JND i im ; 
~ 7 

/ F2698 I 2OLW /06/05/96 / ND I ND ND 1 /ND! : 

’ F2699 I21UW jO6/05/96 / ND / 536.8 19.7 ND ( /ND1 : 

j F2700 
f 

Laboratory Charcoal cOntrt>L Blank L , 
’ F270 1 I22A 

I !06/05/96 IND j ND ND / /hD ( 

12707 : 22B /06/05/96 j ND 1 im (ND ! jTuD / 
F2703 (23A 106/05/96 1 ND / !ND )ND j /ND 1 1 
F2 XI-i i 24A ;06/05/96 /ND i /ND I /ND j ‘IV?> I 

/ 
F”O5 -I ! 21B /06/05/96 j ND j 

/ 
ND I IND j ;ND i 

I 
F7706 i 2jA !06/05/96 i 512.3 j 5.71 , ND / jm j IN-D ! 

KD = None Detected 

* = A fluorescence peak is present that is atykal and outside the normal acceptable w,a\.elength 
range for fluorescein dye and is not a positive dye recovery. 



OZARK UNDERGROUND LABORATORY .- 
1572 Aley Lane l Protem. Missourl 65733 l (417) 785-4289 

June 7, 1996 

CERTIFICATE OF ANALYSIS 

Fayaz Lakhwala, PhD 
SBP Technologies 
Sabine Island 
Gulf Breeze, FL 32561-3999 

RE: Camp LeJeune - Site 69 - 69UVB-AC-FLR( l), 69KGB-AC-FLR( 1) & 69-GW-FLR( 1) 
Dye analysis results for charcoal samplers recovered on May 21 & 22, 1996. 
Ozark Underground Laboratory (OUL) numbers F1825 through F1845 and F194 1. 

Dear Dr. Lakhwala: 

We have completed analysis of the charcoal and water samples received at OUL on May 
24, 1996. The charcoal was assigned OUL numbers F1825 through F1845. The water sample‘ 
was assigned OUL number F1941. We have indicated the OUL numbers on the enclosed copies 
of your sample collection data sheets. 

All fluorescein, eosine, rhodamine WT, and pyranine concentrations are based 
upon standards routinely used at OUL. The fluorescein and eosine are mixtures of 75% dye and 
259/o diluent, the rhodamine WT is a 20% solution, and the pyranine is a mixture of 77% dye and 
23?/, diluent. The concentrations are based upon the as-sold weight of that dye. No dyes were 
detected in this group of samples. 

.4 summary of the results is presented in Tables 1 and 2. Additional sampling information 
is available on the enclosed analysis graphs. 

Sincerely, 

i 

, 

;~l-;&FJl&& 

Catherine L. Aiey 

Enclosures: 1) Tables 1 and 2 - Dye analysis results for charcoal and water samples 
2) Sample collection data sheet 
3) Discrepancy sheet 
4) Sample analysis graphs 

Water and Land Use Investigations in Soluble Rock Terrains 



Ozark Underground Laboratory for SBP Technologies 

Project Name. Camp LeJeune - Site 69 
Samples Collected By- Da\ld Brewster / Rhoda Willis 

Date Samples Shpped 05/23/96 Date Samples Reed: M/21/96 Date Analyzed: 06/O-!/96 

Table 1. Dye analysis results of charcoal samplers (69UVB-AC-FLR(l) and 69KGB-AC-FM&(l)) for 
fluorescein, eosine and rbodamioe WT (RWTI and pyranioe dyes. Peak wavelengths are reported m 
nanometers (nm): dye concentrauons are reported in parts per billion (ppb). 

I OUL j Station Date Fluorescein Eosine RWT 
; Number / Number Recovered , Peak Cone 

Pyranine ’ 
I 4 

Peak Cont. Peak Cow. Peak 1 Cont. : 

i F1825 [WB 05-22-96 ND ND ND /mi 
i F1826 j 2IW 1 05-21-96 ND ND . NDI IN-D : I 
i F1827 I15IW i 05-21-96 1 ND ND ND I /N-L; 
/ 
’ F1828 I 15UW j 05-21-96 ND ND ND j IN-D / i 
i F1829 ; 161W j 05-21-96 ND ND ND I 

I 
/ND i I 

i 
, / !  

I F1830 j 16UW 05-21-96 ND N-D ND ihDi I_ 

(F1831 i 171W 05-21-96 ND ( ND ND I IND I 
f”-=- 

F1832 1 17UW / 05-21-96 , ND ND ND ND 
t- 
: F1833 ! 18UW / 05-21-96 ] ND ND j !ND 1 ,m 
! 
F1834 191W 1 05-21-96 ; ND ( ND (ND j \q) i 

F1875 19C:W i 05-21-96 ND / ND ! JND I /ND! 

/ 05-21-96 I ND ( IND 
I I 

F1836 2OIW im ’ 
I IND 

F1837 2ouw 1 03-21-96 j ND j lND /ND 1 p-D 

; F1838 2lUW 1 05-21-96 , ND 1 /ND [ND / !ND 

! F1839 22A \ 05-21-96 j ND / IND ND / 
I 
P-D 

i FlSitO 1 Laboratory chrucoaf~cof@~~~ 
I 

I F1841 22B / 05-21-96 1 ND ! p /m / ND 

F18-12 23A j 05-21-96 ( ND ) jM3 1 /ND j IN-D 

F1843 24A / 05-21-96 j ND j IND ) \m 1 @D 

/ 05-21-96 j ND i 
I 

F184-1 24B jND / jND ! p : 
/ I 

F1845 25A / 05-21-96 i ND 1 ! XD I !ND i p 

>D = Sane Detected 



_-.. 

Ozark Underground Laboratory for SBP Technologies 

ProJect Name- Camp LeJeune - Site 69 
Samples Collected By. David Brewster / Rhoda Wilhs 
Date Samples Shipped 05i23/96 Date Samples Reed: 0.5/2-t/96 Date Analyzed 06104196 

Table 2. Dye analysis results of water sample (69-GW-FLR(l)) for fluorescein, cosine and rhodanhe WT 
(RWT) and pyanine dyes. Peak wavelengths are reported in nanometers (nm); dye concentrations are reporkd 
In parts per blIlion (ppb). 

j OUL ; 
I 

Station j Date ; Fluorescein j Eosioe RWT I Pyanine I 
1 Number 1 Number Recovered Peak Cont. Peak Cont. Peak ) CON. 1 Peak 1 CON. ; 
I 
j Fl9Sl ‘TA?K (Water) 1 05-22-96 j ND ND ND ip+m i j I 

XD = None Detected 



OZARK UNDERGROUND LABORATORY 
1572 Aley Lane l PrOtem. Missourt 65733 l (417) 785-4289 

May 24, 1996 

CERTIFICATE OF ANALYSIS 

Fayaz Lakhwala, PhD 
SBP Technologies 
Sabine Island 
Gulf Breeze, FL 32561-3999 

RE: Camp LeJeune - Site 69 - 69UVB-GW-FLR(B2) & 69KGB-GW-FLR(B2) 
Dye analysis results for charcoal samplers recovered on May 2 & 3, 1996. 
Ozark Underground Laboratory (OUL) numbers F1227 through Fl251. 

Dear Dr. Lakhwala: 4’ 

We have completed analysis of the charcoal samplers received at Ozark 
Underground Laboratory (OUL) on May 7, 1996. The samplers were assigned OUL 
numbers F1227 through F1251. We have indicated the OUL numbers on the enclosed 
copy of your sample collection data sheets. 

All fluorescein, eosine, rhodamine WT, and pyranine concentrations are 
based upon standards routinely used at OUL. The fluorescein and eosine are mixtures 
of 75% dye and 25% diluent, the rhodamine WT is a 20% solution, and the pyranine is 
a mixture of 77% dye and 23% diluent. The concentrations are based upon the as-sold 
weight of that dye. No dyes were detected in this group of samples. 

A summary of the results is presented in Table 1. Additional sampling 
information is avallable on the enclosed analysis graphs. 

Sincerely, 

Thomas Aley, PHG 

Enclosures: 1) Table 1 - Dye analysis results for charcoal samplers 
2) Sample collection data sheet 
3) Discrepancy sheet 
4) Sample analysis graphs 

mma:c:\amipro\docs\lejeun02.sam 

Wafer and Land Use Investigation.5 in Soluble Rock Terrarns 



Ozark Underground Laboratory for SBP Technologies 

PJOJiXt Name. Camp LeJeune - Site 69 
Sampies Collected By: Da\ld Brewster 
Date Samples Slupped: j/6/96 Date Samples Reed: j/7/96 Date Analyed. 5/ 16iY6 

Table 1. Dye analysis results of charcoal samplers (69UVB-GW-FLR(Background 2) and 
69KGB-GW-FLR(B2)) for fluorescein, eosine and rbodamine WT (RWT) dyes. Peak n-avelengths are 
reported m nanometers (MI): d),e concentrations are reported in parts per billion (ppb). 

OUL i Station 1 
I 

Date 
I 

i Fluorescein 1 Eosine I RWT ! Py-aoine I 
Number I Number j Recovered Peak Cont. I Peak Cont. i Peak I Cont. j Peak I Cont. I 

F1227 iuvB 05-03-96 ND ND ND 1 IhD / 

F1228 [ZIW 05-02-96 / ND ND ND INr! I 

, Fl”9 &- i 15IW , 05-02-96 1 ND ND ND /ND i 

F1230 i 15UW / 05-02-96 1 ND ND ND im I 
: F1231 1 161W j 05-02-96 / ND ND ND pm : 

I 
j F1232 j 16UW j 05-02-96 / ND ND ND i im, ,_ 
i F1233 i 171w / 05-02-96 ND ND ND / I?JIj j 

/ I 
i Fl23-t I 17uw 1 05-02-96 ! ND m ND N-I! I 

F1235 : 18IW j 05-02-96 ND ND ND ND; 1 

: F1236 ’ 18UW i 05-02-96 ND ND / IN-D I /ND’ : 
/ 

F1 237 19IW 1 05-02-96 ND ND p ( 1J-D ! 
/ 1 

F1238 / 19uw / 05-02-96 ND ND j /ND I JNri j 

Fl239 j 2OIW j 05-02-96 N-D ND ! (ID i \hD i j 

F12-10 Laboratoc Control Blank I 
I 

Fl241 j 2ouw ! 05-02-96 ND ND / 
I 

jND I jb?> / 

F12-12 \ZlIW / 05-02-96 ND ND / /ID / jND I 

F12-17 ‘21UW / 05-02-96 / ND ,m /ND j ;I\cD j 
/ 

Fl244 ,22A / 05-02-96 / ND I ;m 1 im i ! hD 
I / I 

F12-15 22B / 05-02-96 / ND / j ;hjD I iND I $D j 

F12-16 ( 23A i 05-02-96 / ND j / ND i iND / !xD 

F1’4:: 23B ! 05-02-96 1 kD 1 [ND j ihiD, j im; 

F12-18 ,21A j 05-02-96 / m i ihD i IND / !ND I 

?;D = None Detected 

_-.. 



OZARK UNDERGROUND LABORATORY 
1572 Aley Lane l Protem, Missouri 65733 l (417) 785-4289 

May 2, 1996 

CERTIFICATE OF ANALYSIS 

Fayaz Lakhwala, PhD 
SBP Technologies 
Sabine Island 
Gulf Breeze, FL 32561-3999 

RE: Camp LeJeune - Site 69 - 69UVB-GW-FLR(Background 1) 
Dye analysis results for charcoal samplers recovered on April ? 8, 1996. 
Ozark Underground Laboratory (OUL) numbers F0132 through FOI 56. 

Dear Dr. Lakhwala: 

We have completed analysis of the charcoal samplers received at Ozark 
Underground Laboratory (OUL) on April 22, 1996. The samplers were assigned OUL - 
numbers FOI 32 through FOI 56. We have indicated the OUL numbers on the enclosed 
copy of your sample collection data sheet. 

All fluorescein and rhodamine WT concentrations are based upon 
standards routinely used at OUL. The fluorescein is a mixture of 75% dye and 25% 
diluent; the rhodamine VVT is a 20% solution. The concentrations are based upon the 
as-sold weight of that dye. No dyes were detected in this group of samples. 

A summary of the results is presented in Table 1. Additional sampltng 
information is available on the enclosed analysis graphs. We have recently sent you 
copies of our current Procedures and Criteria documents. 

Sincerely, 

-7x6.4++ 

Thomas Aley, PHG 

Enclosures: 1) Table 1 - Dye analysis results for charcoal samplers 
2) Sample collectlon data sheet 
3) Sample analysis graphs 

mma:c:\amipro\docs\lejeunOl .sam 

Water and Land Use lnvesrigarions in Soluble Rock Terrams 



Table 1. Dye analysis results of charcoal samplers (69UVB-GW-FLR-Background ‘1) for 
fluorescein, eosine and rhodamine WT (RWT) dyes. Peak wavelengths are reported in 
nanometers (MI); dye concentrations are reported in parts per billion (ppb). 

OGL Station I Fluorescein 1 Eosiae I RWT ! 
j Number lriumber I I 

Peak 1 Coot. i Peak 1 Cont. I Peak / Cow. : 

! FOl32 i 2IW I /ND I IND : /ND j 

iND ; /ND : 

/ FOl36 I 16bW IN-D ! j (ND! : 

j FO137 /17IW ! ND ND I 
I 

1: j , 
i FOl38 jl7uw IND ND ND I 

/ F0139 $IW /ND ND - ND I 

[FOlJO 
+ 

1 Laboratory Control Blank 

1 F0141 IN b-J-D / 
I 

!18UW / ND 

j FO112 119IW ND ND 

I F0143 

ND j 

ND 
I 4 I 

1 19uw 
i I ND ND I 

l2OIW : ND ND j 
, 1 

! F01-M ND 
t 1 
/ FOl45 

I 
/2ObW I ND ,ND ND 

1 t 
/ F0146 (21IW ND 

I 
p ND / 

i i ! 
! F0147 j2luw ND I ND / ;m I 1 
/ F0118 ! 22A 

, 
IND ! /ND /M) j ‘j 
I 

pD IND 
I ! 

! FO149 ; 22B !M I 
~ FOl50 ,23A JND IND / 14-1 ) 

/ FOl51 
I 

) 23B 
I 
;ND ND ND j 1 

I 24A 
/ 

FOl52 p ND ND / 

i F0153 i 21B jm j ND ND ! 
I / 

F015-b ,25A p (ND / lb I 
F0155 / 25B (ND j /ND I /ND : 

* 
; FOl56 !uvB /ND 1m I /ND ; 

XD = None Detected 
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pendlx 0. . Pressure Transducer Summary. 



IEG TEcBNOLoG1[Es CORP. 

CAMP LEJEuN& NC. TRANmua SrmY 
J-UNJZ 15 AM) 16, 1996 AND AUGUST 18, 19% 

Transducer readings were recorded on June 15 and 16,1996 in wells monitoring the UVB 
system at Camp L+ejeune, North Carolina. On August 18,1996, transducer recordings were taken 
in wells monitoring the KGB system at Camp L+me, North Carolina 

In each casq transducers were lowered into the monitor wells to the top ofwater l& 
and a “zero reading was taken Subsequently, theaLnsducen mreiowexcdtothesucenal 
interval and a series of readiis were recorded during stab&&m periods tie the Wl3 and 
KGB systems wuc turned on and off in altemating p2ktta-n. 

Pressure tiifkentid calculations were computed tirn results recorded at the site. For ease 
of communication, thtst have been c0nvertcd to height in millk~~ of water (mm.&@). 
Comments have alss been made r&ring to di&rential trends as they compare in a rikg or 
Ming relationship with respect to trends Of previous events. 

OBSERVATIONS 



downgradient from the UVEL Both wells showed 16 -0 of &l.ling dif%~~tial fbm the off to 
on paiod with subsequent trtnd reversals of 5 mm-H20 ising dif%entids when the system was 
a$ain turned off for 30 minutes. 

On and off cycle responses were also recorded in the shallow and deep wells at site #17, 
~chi352fateastand~ss-gradient~theuvB~.Theshallowwellwasiniti~yofs 
and showed Qlmm&O falling dikrcntial &er being on for 45 minuks, ~Ilowcd by a trend 
revusd and 32 mm/H20 rising dii%renM af&r being turned off. Kecardii for the deep well 
starttdwhilcthtUVBw~nrnning~s~hours.Whenthesystemwas~o~a 
recording after 30 minutes reflected a fauing dif%xnM of 5nun&Oj A&r this offperio4 the 
srsttmwasnunedonfor60rrdnutesthat~~an18~Ofalling~ialfollawedbya 
60 minute off period that reflected a trend reversal and 8 mxn&O rising difkentiaL 

KGB TRANSDUCER STUDY 

Transducer readings were recorded at the following KG3 monitor wdl sites: #24-A, 
#24-B and #22-B. Each recording began with the KGB on, tx-ausber in position and monitored 
fbr 39 minutes. Subsequently, the systems were turned off for 30 minutes and back on for 30 
minutes while being monitored. 

Sitas 24-A had cm to off and off to on dif%sentials of 2-0, iklling and rising 
t-cp&dy, and 22-B had on to off and oRto on diffiamtials of 6 and 1 mm&O falling and 
ding respectively. Site 24-B did not have a trend reversal, but had on to off and off to on falling 
difkrd of 16 and 7 mmH20. 

CONCLlXfONS 
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Roy F. Weston, Inc. - Lionville Laboratory 
VOA ANALYTICAL DATA PACKAGE FOR 

SBP CAMP LEJ'EUNE 

DATE RECEIVED: 10/26/96 RFW LOT # :961OL936 

CLIENT ID RFW # MTX PREP # COLLECTION 

69GW-UVBl 
69GW-UVB2 
6 9GW-UVB2 
69GW- 02IW 
69GW-16IW 
69GW-16IW 
69GW-16W 
69GW-16W 
69GW-16W 
69GW-171W 
69GW-171W 
69GW-17UW 
69GW-18IW 
69GW-18UW 
69GW-19IW 
69GW-19IW 
69GW-19W 
69GW-19UW 
69GW-201W 
69GW-201W 
69GW-20W 
69GW-15IW 
69GW-15W 
69GW-1SW 
69GW-211W 
69GW-211W 
69GW-21W 
69GW-21W 
69GW-22A 
69GW-22B 
69GW-22B 
69GW-23A 
69GW-23B 
69GW-24A 
69GW-24B 
69GW-25A 
69GW-258 

LAB QC: 

001 
002 
002 Dl 
003 
004 
004 Rl 
005 
005 MS 
005 MSD 
006 
006 
007 
008 
009 
010 
010 
011 
011 
012 
012 
013 
014 
015 
015 
016 
016 
017 
017 
018 
019 
019 
020 
021 
022 
023 
024 
02s 

Dl 

Rl 

Dl 

Dl 

Rl 

Rl 

Dl 

Rl 

W 96LVN261 10/23/96 
W 96LVN261 10/23/96 
W 96LVQ124 10/23/96 
W 96LVN261 10/23/96 
W 96LVN262 10/23/96 
W 96LVQ124 10/23/96 
W 96LVN261 iO/23/96 
W 96LVN262 10/23/96 
W 96LVN262 10/23/96 
W 96LVN261 10/23/96 
W 96LVN262 10/23/96 
W 96LVN263 10/23/96 
w 96LVN263 10/23/96 
W 96LVN263 10/23,'96 
W 96LVN262 10/23/96 
W 9_6LVQ124 10/23/96 
W 96LVN261 10/23/96 
W 96LVN262 10/23/96 
W 96LVN261 10/23/96 
W 96LVN262 10/23/96 
W 96LVN262 10/23/96 
W 96LVN263 10/23/96 
W 96LVN263 10/23/96 
W 96LVN263 10/23/96 
W 96LVN261 10/23/96 
W 96LVQ124 10/23/96 
W 96LVN261 10/23/96 
W 96LvN263 10/23/96 
W 96LVN262 10/22/96 
W 96LVN262 10/22/96 
W 96LVN262 10/22/96 
W 96LVN262 10/22/96 
W 96LVN263 10/23/96 
W 96LVN264 10/24/96 
W 96LVN264 10/24/96 
W 96LVN264 10/24/96 
W 96LVN263 10/23/96 

EXTR/PREP ANALYSIS 

N/A 11/04/96 
N/A 11/04/96 
N/A 11/06/96 
N/A 11/04/96 
N/A 11/05/96 
N/A 11/06/96 
N/A 11/04/96 
N/A 11/05/96 
N/A 11/05/96 
N/A 11/04/96 
N/A 11/05/96 
N/A 11/06/96 
N/A 11/06/96 
N/A 11/06/96 __ 
N/A 11/05/96 
N/A 11/06/96 
N/A 11/04/96 
N/A 11/05/96 
N/A 11/04/96 
N/A 11/05/96 
N/A 11/05/96 
N/A 11/06/96 
N/A 11/06/96 
N/A 11/06/96 
N/A 11/04/96 
N/A 11/06/96 
N/A 11/04/96 
N/A 11/06/96 
N/A 11/05/96 
N/A 11/05/96 
N/A 11/05/96 
N/A 11/05/96 
N/A 11/06/96 
N/A 11/07/96 
N/A 11/07/96 
N/A 11/O-?/96 
N/A 11/06/96 

VBLKVQ MB1 W 96LVN261 



Roy F. Weston, fnc. - Lionville Laboratory 
VOA ANALYTICAL DATA PACKAGE FOR 

SBP CAMP LEJ-EUNE 

DATE RECEIVED: 10/26/96 RFW LOT # :961OL936 

CLIENT ID RJ?W # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

VBLKVU MB1 W 96LVQ124 N/A N/A 11/06/96 
VBLKVR MB1 W 96LVN262 N/A N/A 11/05/96 
VBLKVR MB1 BS W 96LVN262 N/A N/A 11/05/96 
VBLKVS MB1 W 96LVN263 N/A N/A 11/06/96 
VBLKVT MB1 W 96LVN264 N/A N/A 11/07/96 

0000002 
- 1 . - - 



t 

RFW Batch Number: 961OL936 

Roy F. Weston, Ind ionville Laboratory 5" 
Volati oy GCIMS Report Date: ll/ '~ 12:41 

Client: SBP CAMP LltJBDNg Work Order: 11431002001 Paqe: la 

Cust ID: 69oW-IJVBl 69t3W-DVB2 69GW-IJVB2 69GW-OZIW 69GW-16IW 69GW-16IW 

Sample 

Information 

RFW#: 001 002 002 DL 003 004 004 

Matrix: WATER WATER WATER WATER WATER WATER 
D.F.: 1.00 1.00 10.0 1.00 1.00 03*PJ 

Units: UG/L UG/L UG/L UG/L UG/L &w 
,.+BREP 

1,2-Dichloroethane-d4 90 z 88 b 75 + % 85 % 96 Z .* t 
Surrogate Toluene-d8 106 % 104 t 112 l z 103 t 07 l t is .* t 

Recovery Bromofluorobenzene 90 b 88 % 91 z 86 % 81 l % &/ 8 
===========================5==================fl~===========fl============fl==~=========fl============fl=====,=~~==fl 

2 u Chloromethane 
Bromomethane ---_ ..- .- - ._--- ---___ 
Vinyl Chloride ___ .- ._^._ -~ .-- ---. 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l,l-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
l = Outside of EPA CLP QC limits. 

2 u 
2 u“ 
2 u 
2 u 

0 .'8 BJ 
2 ELI 
1u 
1u 
1u 
1u 
1u 
1u 
5 u 
1u 
1 u 
1u 
1u 
1u 
1 u 
1u 
1 u 
1u 
1u 
1 u 
5 u 
5 u 
1 u 
1u 
1u 

2 u 
2 u 
2 u 
2 u 

0.6 BJ 
86 BE 

1u 
1u 
1 ui 
1u 
1u 
1u 
7 
1u 
1u 
1u 
1u 
1u 
1 u 
1u 
1u 
1u 
1 u 
1u 
5 u 
5 u 
1u 
1u 
1u 

20 u 

20 u 
20 u 
20 u 
13 BJD 

130 D 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
IO u 
10 u 
10 u 

2 u 
2 u 

0.5 17 
2 u 
1 BJ 
3 BJ 
1u 
1u 
1u 

20 
1 u 
1u 
5 u 
1u 
1u 
1u 
1u 
1u 

0.5 J 
1u 
1u 
1u 
1 u 
1 u 
5 u 
5 u 
1u 
1u 
1 u 

2 u 
2 u 
2 u 
2 u 

0.5 BJ 
12 B 

1u 
1u 
1u 

0.4 J 
2 
1u 
5 u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1 u 
5 u 
5 u 
1u 
1u 
1u 

2 II 
2 1J 
2 u 

0.6 BJ 
5 u 
1 u 
1u 
1u 

0.4 J 
2 
1u 
5 u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1 u 
1u 
1u 
1u 
5 u 
5 u 
1 u 
1u 
1u 



RFW Batch Number: 961OL936 Client: SEP CAMP LRJEUNL? Work Order: 11431002001 Paqe: lb 
Cust ID: 69(;fw-WBl 69GW-WE2 69GW-ti2 69Gw-o21.w 69GW-16100 69GW-16IW 

RFW#: 001 002 002 DL 003 004 004 
REPREP 

Chlorobenzene 1u 1u 10 U 1 u 1u 1u 

*-d 
Ethylbenzene 1u 1u 10 u 1u 10 1u 
Styrene 1 u 1 u 10 u 1u 1u 1u 
Xylene (total) 1u 1u 10 u 1u 1u .,qlU 
+= Outside of EPA CLP QC limits. ,Fa 

,O. 
0- 
0' 
0' 
0' 



. -., Sample 
Information 

( Roy F. WaSton, Ino' 'ionville Laboratory 

Volati by GC/MS Report Date: ll/'. 12:41 

RFW Batch Number: 961OL936 Client: SBP CAMP LXJBmJg Work Order: 11431002001 Page: 2a 

Cust ID: 69Gw- 16W 69c?U-16W 69Gw-16w 69GW-171W 69GW-1711 69GW-17W 

RFW#: 005 005 MS 005 MSD 006 006 DL 007 

Matrix: WATER WATER WATER WATER WATER WATER 
D.F.: 1.00 1.00 1.00 2.00 10.0 WWO 

Units: UG/L UG/L UC/L UG/L UG/L W/L 
o--q 

1,2-Dichloroethane-d4 95 % 113 z 112 % 87 % 100 % l % 

Surrogate Toluene-d8 100 z 89 % 97 % 104 b 103 t go % 

Recovery Bromofluorobenzene 86 % 82 l % 89 % 83 * % 89 % &?b % 

===================I===========f=====2==========fl============fl=======~====fl============fl============fl======~~==fl 
2 u 
2 u 
2 u 
2 u 

0:7 BJ 
2 BJ 
1u 
1u 
1u 
1u 
1u 
1u 
5 u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
5 u 
5 u 
1u 
1u 
1u 

2 u 
2 u 
2 IJ 
2 u 

0.5 BJ 
5 u 
1u 

64 % 

l 9 
1u 
1u 
1u 
5 u 
1u 
1u 
1tJ 
1u 
1 u 

86 % 
1u 
1u 

87 % 
1u 
1u 
5 u 
5 u 
1u 

82 % 
1u 

2 u 
2 u 
2 1J 
2 u 

0.7 BJ 
0.9 BJ 

1u 
69 % 

1u 
1u 
1u 
1u 
5 u 
1u 
1u 
1u 
1u 
1u 

89 % 
1u 
1u 

92 % 
1u 
1u 
5 u 
5 u 
1u 

90 % 
1u 

4 u 
4 u 
3 J 
4 u 
2 BJ 

10 u 
2 J 
2 u 
2 u 

300 E 
2 u 
2 u 

10 u 
2 u 
2 u 
2 u 
2 u 
2 u 

0.7 J 
2 u 
2 u 

0.2 J 
2 u 
2 u 

10 u 
10 u 

2 u 
2 u 
2 u 

20 u 
20 u 

3 JD 
20 u 

6 BJD 
50 u 

2t.m 
10 u 
10 u 

220 D 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 

Chloromethanp 
Bromomethane 
Vinyl Chloride -. 

_..... ~-_-- I_.__ 
.._ .-_ .~__----._---_ 

Chloroethane 
Methylene Chloride _.. --__~__ 
Acetone 
Carbon Disulfide 
l,l-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
l = Outside of EPA CLP QC limits. 

1000 u 
1000 u 

590 J 
1000 u 
1000 B 

980 BJ 
500 u 
500 u 
500 u 

11000 
500 u 
500 u 

2500 U 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 

2500 U 
2500 U 

500 u 
500 u 
500 u 



RFW Batch Number: 9610L936 client: SBP CAMP LEJEUNIS Work order: 11431002001 Paqe: 2b 
Cust ID: 69GW-16IJW 69GW-16& 69&-16DW 69(3#-17Iw 69GW-17IW 69GW- 17DW 

RFW#: 005 005 MS 005 HSD 006 006 DL 007 

chlorobenzene 1u 88 % 94 % 2 u 10 u 500 u ~- 
Ethylbenzene 1u 1u 1u 2 u 10 u 500 u 

.N. Styrene 1 u 1u 1u 2 u 10 u 500 u 
Xylene (total) 1u 1u 1u 2 u 10 u mot u 
l = Outside of EPA CLP QC limits. w-8 

A’ 

0’ 

0’ 

0, 

0, 

. -.. 
6 



\ \ 
Roy F. Weston, Ind ionville Laboratory 

Volati by GC/MS Report Date: ll/ 1 12:41 

RFW Batch Number: 961OL936 Client: 9BP CAHP LBJEIJNB Work Order: 11431002001 Paqe: 3a 

Cust ID: 69m-18IW 69QW-18Dw 696pI-19IW 69GW-19IW 696#-19m 69GW-19DU 

Sample RFW#: 008 009 010 010 011 011 DL . . . 
Information Matrix: WATER WATER WATER WATER WATER WATER 

D.F.: 2.00 1.00 1.00 1.00 1.00 : m.00 
Units: UG/L UG/L UG/L UG/L UG/L lylo/c 

REPREP a* 
1,2-Dichloroethane-d4 95 8 93 k 116 l Z 72 + t 83 t 

Surrogate Toluene-d8 102 t 102 t 96 t 112 * s 103 % g: : 

Recovery Bromofluorobenzene 93 z 92 % 90 % 86 Z 85 l % t!s t 

======5=a============I======a=n=t=t=2===============fl============fl============fl============fl============fl======-~~==fl 
10 u Chloromethane 

Bromomethane 
Vinyl Chloride _ 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene Itotal) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
l = Outside of EPA CLP QC limits. 

4 u 

4 u 

4 u 

4 u 

'1 BJ 
80 B 

1J 
2 u 

2 v 

1J 
2 u 

2 u 

10 u 
2 u 

2 u 

2 u 

2 u 

2 u 

2 u 

2 u 

2 u 

2 u 

2 u 

2 u 

10 u 
10 u 

2 u 

2 u 

2 u 

2 u 

2 u 

2 u 

2 u 

0.8 BJ 

2 BJ 
1u 
1 u 
1 Ui 

0.9 J 
1u 
1u 
5 u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 

0.6 J 
1u 
1 u 
5 u 
5 u 
1u 

0.1 J 
1 u 

0.4 J 
2 u 

2 u 

2 u 

0.4 BJ 
5 BJ 
3 

1u 
1u 

21 
1 u 
1u 
5 u 

1u 
1u 
1u 
1u 
1u 

25 

1u 
1u 
1u 
1u 
1u 
5 u 
5 u 
1u 
1u 
1u 

2 u 

2 u 

2 u 

2 u 

0.7 BJ 
5 u 

4 

1u 
1u 

26 

1 u 

1u 
s u 
1u 
1 u 
1 u 
1u 
1 u 

23 

1 u 

1 u 

1 u 

1 u 

1 u 

5 u 

5 u 

1 u 

1u 
1u 

2 u 

2 u 

2 u 

2 u 

0.6 BJ 

3 BJ 

1u 
0.1 J 

1u 
120 E 
0.1 J 

1u 
5 u 
1u 
1u 
1u 
1u 
1u 

12 
1u 
1u 

0.2 J 
1u 
1u 
5 u 

5 u 

1u 
0.2 J 

1u 

10 u 
10 u 
10 u 

3 BJD 

2s u 

5 u 

5 u 

5 u 

65 D 

5 u 

5 u 

25 U 
5 u 

5 u 

5 u 

5 u 

5 u 

8 D 
5 u 
5 u 

5 u 

5 u 

5 u 

25 U 
25 U 

5 u 
5 u 

5 u 



RFW Batch Number: 961OL936 Client: SBP CAMP LRJEU'NTi Work ~rdel: 11431~02001 Paqe: 3b 
Cust ID: 69GW-18IW 69GW-18DW 69GW-19IW 69GW-19fw 69GW-19DW 69GW-19UW 

RFW#: 008 009 010 010 011 011 DL 
REPREP 

Chlorobenzene 2 u 0.2 J 1 u 1u 1u 5 u 
Ethylbenzene 2 u 1u 1u 1u 1u 5 u 

'-., Styrene 2 u 1u 1u 1u 1u 5 u 

Xylene (total) 2 u 1u 1u 1u 1u ,d'iU 
l = Outside of EPA CLP QC limits. PI 

oq 
O- 
0’ 
0' 
0, 

-- 

i 



‘-e Sample 
Information 

t 
\ 

Roy 1. Weston, Incj ionville Laboratory 
Volat; by GC/MS Report Date: ll/ i ; 12:41 

RFW Batch Number: 961OL936 Client: SBP CAMP LEJBUNE Work Order: 11431002001 Paqe: 4a 

Cust ID: 69Gw- 2OIW 69CJW-2OIW 69m-2om 69m?-15Iw 69GW-15mQ 69GW-15oW 

RFW#: 012 012 DL 013 014 015 015 
Matrix: WATER WATER WATER WATER WATER WATER 

D.F.: 1.00 25.0 2.50 200 5000 u%aoo 
Units: UC/L UG/L UG/L UG/L UG/L -AL 

-BREP 
1,2-Dichloroethane-d4 89 z 106 Z 105 t 9s % 94 t d)s* t 

Surrogate Toluene-d8 102 k 98 Z 102 z 102 t 101 % Recovery Bromofluorobenzene 84 + % 87 Z 88 z 87 t 83 * t g:* : 
==============================================fl=~==========fl============fl============fl =I=r====Zr==flI==r5~CS=TP=fl 

2 u 
2 u 
8 
2 u 

0.'7 BJ 
7 B 
1 u 
1u 
1u 

400 E 
1u 
1u 
5 u 
1u 
1u 
1u 
1u 
1v 
4 
1u 
1u 

0.1 J 
1u 
1u 
5 u 
5 u 
1u 

0.2 J 
1 u 

50 u 
50 u 

7 JD 
50 u 
19 BJD 

120 u 
25 U 
25 U 
25 U, 

250 D 
25 U 
25 U 

120 u 
25 U 
25 U 
25 U 
25 U 
25 V 

4JD 
25 U 
25 U 
25 u 
25 U 
25 U 

120 u 
120 v 

25 U 
25 U 
25 U 

5 u 
5 u 
1 J 
5 u 
2 E3J 

12 u 
2 u 
2 u 
2 u 

82 
0.6 J 

2 u 
12 u 

2 u 
2 u 
2 u 
2 u 
2 v 
7 
2 u 
2 u 
2 u 
2 u 
2 u 

12 u 
12 u 

2 u 
2 u 
2 u 

400 
400 
430 
400 
230 

1000 
200 
200 
200 

5600 
200 
200 

1000 
200 
200 
200 
200 
200 
710 
200 
200 
200 
200 
200 

1000 
1000 

200 
200 
200 

U 
U 

10000 v 10000 u 

10000 v 10000 v 
5200 J 5000 J 

10000 u 10000 u 
7300 BJ 8300 BJ 

25000 U 12000 BJ 
5000 u 5000 u 
5000 u 5000 u 
5000 u 5000 u 

180000 160000 
5000 v 5000 v 
5000 v 5000 u 

25000 U 25000 U 
5000 u 5000 u 
5000 u 5000 u 
5000 u 5000 u 
5000 u 5000 u 
5000 v 5000 v 
1700 J 1800 J 
5000 v 5000 v 
5000 u 5000 v 
5000 u 5000 u 
5000 v 5000 v 
5000 u 5000 u 

25000 u 25000 U 
25000 U 25000 U 

5000 v 5000 u 
5000 u 5000 v 
5000 u 5000 v 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform -- 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromofonn 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
l = outside of EPA CLP Qc limits. 

U 
BJ 
U 
U 
U 
U 

U 
U 
U 
V 
u 
U 
U 
u 
U 
U 



RFW Batch Number: 961OL936 Client: SBP CAMP LEJBUNB Work order: 11431002001 Paqe: 4b 

Cust ID: 69GW-2OIW 69GW-201W 69GW-2OuW 69m-15199 69GW-15Un 69GW-15UW 

RI=W#: 012 012 DL 013 014 015 015 
REPREP 

Chlorobenzene 1u 25 u 2 u 200 u 5000 u 5000 u 
Ethylbenzene 1u 25 U 2 u 200 u 5000 u 5000 u 

.-a Styrene 1u 25 u 2 u 200 u 5000 u 5000 u 

Xylene (total) 1u 25 U 2 u 200 u 5000 u &9v u 
l = Outside of EPA CLP QC limits. a-t 

O* 

0’ 

A’ 

0’ 

09 



t, Roy P. Weston, Inci ' ionvilla Laboratory 
volati >y GC/MS Report Date: ll/:( 12:41 

RFW Batch Number: 961OL936 Client: SBP CAMP LINEDha Work Order: 11431002001 Page: 5a 

Cust ID: 69ow-21Iw 69GW-211W 69GW-21UW 69GW-21uW 69GW-22A 69GW-22B 

*-.. Sample RFW#: 016 016 017 017 DL 018 019 

Information Matrix: WATER WATER WATER WATER WATER WATER 
D.F. : 1.00 1.00 1.00 12.5 125 ' h6?'5 

Units: UG/L UG/L UG/L UG/L UG/L &wL 
REPREP'- 5 

1,2-Dichloroethane-d4 83 z 69 * % 85 t 91 % 100 t 0. 

Recovery Bromofluorobenzene 85 * % 85 + % 84 l % 84 * k 89 Z !il 9, 

t 
Surrogate Toluene-d8 106 S 114 l b 106 t 98 % 99 t 7, ) 

t 
=======================================I===== fl====f=E=====fl============fl=P===========fl============fl============fl 

9 2b u Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone _-- 
Carbon Disulfide 
I,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,I-Trichloroethane 
Carbon Tetrachloride 

__- - Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
l = Outside of EPA CLP QC limits. 

1 J 
2 u 
8 
2 u 
2 BJ 
7 B 
5 
1u 
1u 

43 
1 tJ 
1u 
5 u 
1u 
1u 
1u 
1u 
1u 
7 
1u 
1u 
1u 
1u 
1u 
5 u 
5 u 
1 u 

0.5 J 
1u 

2 u 
2 u 
6 
2 u 
1 BJ 
5 u 
4 
1u 
1 Ui 

41 
1u 
1u 
5 u 
1u 
1u 
1u 
1 u 
1u 
7 
1u 
1u 
1u 
1u 
1 u 
5 u 
5 u 
1u 

0.6 J 
1u 

2 u 
2 u 

31 
2 u 

0.6 BJ 
5 u 
1 u 

0.3 J 
1u 

380 E 
1u 
1 u 
5 u 
1 u 
1u 
1u 
1 u 
1u 

28 
1u 

0.8 J 
0.2 J 

1u 
1 u 
5 u 
5 u 
1u 

0.3 J 
1u 

25 U 
25 U 
26 D 
25 U 
15 BJD 
62 U 
12 u 
12 u 
12 u 

250 D 
12 u 
12 u 
62 U 
12 u 
12 u 
12 u 
12 u 
12 u 
25 D 
12 u 
12 u 
12 u 
12 u 
12 u 
62 U 
62 U 
12 u 
12 u 
12 u 

250 U 
250 U 
420 
250 U 
160 BJ 
620 U 
120 u 
120 u 
120 u 

2400 
120 u 
120 u 
620 U 
120 u 
120 u 
120 u 
120 u 
120 u 
340 
120 u 

29 J 
120 u 
120 u 
120 u 
620 U 
620 U 

35 J 
13 J 

4300 

120 u 
650 
120 u 

86 EJ 
90 BJ 
62 U 
62 U 
62 U 

4100 
62 U 
62 U 

310 u 
62 U 
62 U 
62 U 
62 U 
62 U 

110 
62 U 
62 U 
62 U 
62 U 
62 U 

310 u 
310 u 

9 J 
14 J 
62 U 



RFW Batch Number: 961OL936 Client: SBP CAMP LBJBUNE Work order: 11431002001 Paqe: 5b 
Cust ID: 69Gw-211w 69GW-2lIW 69GW-21mJ 6961-21Uw 69m-22A 69GW-22B 

RFW#: 016 016 017 017 DL 018 019 

Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
*= Outside of EPA CLP QC limits. 

1u 1u 1u 12 u 24 J 55 J 

1u 1u 1u 12 u 120 u 62 U 
1 u 1u 1u 12 Ll 120 u 62 U 
1u 0.2 J 0.1 J 12 u 120U ,-+SJ 

Cl 
0* 
0’ 
0' 
0' 
OS 



i Roy P. Weston, Inq' '8ionville Laboratory 
Volat. by GC/MS Report Date: ll/( -I 12 :41 

RFW Batch Number: 961OL936 Client: SBP CAMP LEJBb..u Work Order: 11431002001 Paqe: 6a 

Cust ID: 69GW-22B 69GW-2% 69GW238 69GW-24A 69GW-24B 69GW-251 

'e-a Sample 
Information 

019 020 021 022 023 024 

WATER " WATER WATER WATER WATER WATER 
RFW#: 

Matrix: 
D.F.: 125 10.0 5000 250 250 0) 625 

Units: UG/L UG/L UG/L UG/L UG/L @IL 
REPREP Aa 

1,2-Dichloroethane-d4 110 t 105 z 98 t 99 t 96 t 
Surrogate Toluene-dS 95 t 90 t 101 % 103 % 102 t g' : 
Recovery Bromofluorobenzene 89 t 93 % 87 z 93 z 91 t &p: t 
==================================51====------- -------f1====P=P==P==fl===========fl=============fl====~=======fl======~=~==fl 

1200 u Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride _-_____I_-.__- 
Acetone 
Carbon zsulfide 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
+= Outside of EPA CLP QC limits. 

250 U 
250 U 
590 
250 u 

40 BJ 
620 U 
120 u 

120 u 

120 u 

3200 

120 u 

120 u 

620 U 
120 u 
120 u 
120 u 
120 u 
120 u 

97 J 

120 u 

120 u 

120 u 

120 u 

120 u 

620 U 
620 U 
120 u 
120 u 

120 u 

20 u 

20 u 

370 

20 u 

7 BJ 
50 u 

10 u 
10 u 
10 U, 
38 

10 u 
10 u 
50 u 

10 u 
10 u 
10 u 
10 u 
10 u 

7 J 
10 u 
10 u 

2 J 
10 u 
10 u 
50 u 

50 u 

3 J 
17 

10 u 

10000 u 
10000 u 

3400 J 
10000 u 
14000 B 
25000 U 

5000 u 

5000 u 

5000 u 

110000 
5000 u 

5000 u 

25000 u 

5000 u 

5000 u 

5000 u 

5000 u 

5000 u 

4400 J 
5000 u 

5000 u 

5000 u 

5000 u 

5000 u 

25000 U 
25000 u 

5000 u 

5000 u 

52000 

500 u 

500 u 

3600 

500 u 

360 RJ 

1200 u 

250 U 

110 J 
250 U 

6900 
250 u 

250 U 
1200 u 

250 U 
250 U 

250 U 
250 U 

250 U 
54 J 

250 U 
250 u 

250 U 

250 U 

250 U 
1200 u 
1200 u 

250 u 

250 u 

250 U 

500 u 

500 u 

630 

500 u 

400 BJ 
420 BJ 
250 U 

250 U 
250 U 

12000 

250 U 

250 U 
1200 u 

250 U 

250 U 
250 U 
250 U 
250 U 
430 

250 U 
250 u 

250 U 
250 U 
250 U 

1200 u 

1200 u 

250 U 
250 u 

6500 

1200 u 

240 J 

1200 u 

930 BJ 
3100 u 

620 U 
620 U 
620 U 

16000 

84 J 
620 U 

3100 u 
620 U 
620 U 
620 U 
620 U 
620 U 
890 
620 U 
190 J 
620 U 
620 U 

620 U 

3100 u 

3100 u 

69 J 
620 U 

19000 



I 

RFW Batch Number: 961OL936 Client: SBP CAMP LBJBUNE Work Order: 11431002001 Paqe: 6b 
Cust ID: 69GW-228 69GW-23A 69GW-23B 69CJW-24A 69GW-248 69GW-25A 

RFW#: 019 020 021 022 023 024 

Chlorobenzene 47 J 320 5000 u 530 350 620 U 

.-... Ethylbenzene 120 u 3 J 5000 u 250 U 250 U 620 U 
styrene 120 u 10 u 5000 u 250 U 250 U 620 U 

Xylene (total) 15 J 13 5000 u 23 J 250 U cm0 u 
l = Outside of EPA CLP QC limits. 641 

OQ 
O* 
0' 
0, 
o< 

I 



RFW Batch Number: 9610L936 

Roy F. Weston, Inq' ‘,+lionvills Laboratory 

Volat: by GC/MS Report Date: ll/! i 12 
Client: SBP CAUP LBJSLIV~ Work Order: 11431002001 Paqe: 7a 

clmt ID: 69GW-2% VBLKVQ VBLKVU VBLKVR VBLKVR BS VBLKVS 

Sample RFW#: 025 96LVN261-MB1 96LVQ124-MB1 96LVN262-MB1 96LVN262-UBl 96LV?Z263-MB1 
*u 

Information Matrix: WATER WATER WATER WATER WATER WATER 
D.F.: 50.0 1.00 1.00 1.00 1.00 ' --I.%0 

Units: VG/L VG/L UG/L UG/L UG/L -WI4 
( 1 0.h 

1,2-Dichloroethane-d4 106 % 85 t 84 % 99 % 106 Z m* t 

Surrogate Toluene-dB 95 t 106 % 106 8 100 t 100 t QB' t 
Recovery Bromofluorobenzene 87 t 90 $ 94 c 08 t 90 t QB’ t 

==============p=============P=-========r===== fl====Ol=P==== fl============fl============fl======P======fl=~====~j==fl 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l.l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
l = Outside of EPA CLP QC limits. 

100 u 
100 u 
140 
100 u 
140 B 
250 U 

50 u 

50 u 

50 u 

1300 

50 v 

50 v 

250 U 
50 u 

50 v 

50 u 

50 u 

50 v 

74 

50 v 

50 u 

50 v 

50 u 

50 u 

250 v 

250 v 

e J 

6 J 

360 

2 v 

2 v 

2 v 

2 u 

0.7 J 
2 J 
1u 
1 v 

l vI 
1v 
1 u 
1v 
5 u 

1u 
1u 
1u 
1u 
1 v 
1u 
1u 
1u 
1 v 
1u 
1u 
5 v 
5 v 

1v 
1 u 
1u 

2 u 

2 u 

2 u 

2 u 

2 J 

5 u 

1u 
1 v 
1v 
1u 
1 tJ 
1v 
5 v 
ltl 
1 v 
1v 
1u 
1u 
1u 
1u 
1u 
1v 
1u 
1 u 
5 v 

5 u 

1 u 

1u 
1u 

2 u 

2 u 

2 u 

2 u 

1J 
0.8 J 

1 u 
1 v 
1v 
10 
1u 
1u 
5 u 
1 v 
1 v 
1v 
1v 
1v 
1tJ 
1 v 
1u 
1 v 
1v 
1u 
5 u 

5 u 

1u 
1u 
1 u 

2 u 

2 u 

2 u 

2 v 

0.5 BJ 
5 u 

1u 
75 t 

1u 
1u 
1v 
1v 
5 v 
1u 
1 u 
1u 
1u 
1v 

90 a 
1v 
1 v 

90 % 
1u 
1u 
5 v 

5 v 

0.2 J 
89 t 

1 u 

2 u 

2 u 

2 u 

2 u 

0.8 J 
0.7 J 

10 
1 v 
1u 
1v 
1 v 
1u 
5 u 

1u 
1u 
1u 
1u 
1v 
1v 
1u 
1u 
1 v 
1u 
1u 
5 v 

5 u 

1u 
1v 
1 u 



RFW Batch Number: 961OL936 Client: SBP CAMP LEJBUNE ' Work order: 11431002001 Pase: 7b 
Cust ID: 69GW-258 VBLKVQ VBLKW VBLKVR VBLKVR BS VBLKVS 

RFW#: 025 96Lw261-MB1 96LVQ124-MB1 96LVN262-MB1 96LVN262-w)l 96LVN263-MB1 

Chlorobenzene 14 J 
Ethylbenzene 50 u 

'.+Y Styrene 50 u 
Xylene (total) 50 ff 
l = Outside of EPA CLP QC limits. 

1u 
1u 
1u 
1 u 

I 

1u 
1u 
1 u 
1u 

1u 
1u 
1u 
1 u 

93 k 1u 
1u 1u 
1u 1u 
1u Nlc u 

cus 
,O* 

O- 
0' 
0’ 
0' 



1 
Weeton, Incj Roy P. “tonvflls Laboratory 

volati -'y W/MS Report Date: 11/Z 
RFW Batch Number: 961OL936 Client: SBP CAMP LEJglB+a Work Order: 11431002001 Pase: 8a 

Cust ID: VBLKVT 

sample RFW#: 96LVN264-BBl *-A 
Information Matrix: WATER 

D.F.: 1.00 
Units: UG/L 

!I 
12:41 

1,2-Dichloroethane-d4 109 r; OI 
Surrogate Toluene-d8 95 z 0' 
Recovery Bromofluorobenzene 93 % 0' 

------------------=======fl===========fi=fl =================I==------------------ 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane ____--- 
Methylene Chloride- 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dlchloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
+= Outside of EPA CLP QC limits. 

2 u 

2 u 

2 u 

2 u 

0.8 J 
1 J 
1u 
1u 
1u 
1u 
1 u 
1u 
5 u 

1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
5 u 

5 u 

1u 
1u 
1u 



RFW Batch Number: 961OL936 Client: SBP CAMP LRJEUNE 
Cust ID: VBLKVT 

Work order: 11431002001 Paqe: Bb 

RFW#: 96LVN264-ml 

Chlorobenzene 1u 
Ethylbenzene 1u .., 
Styrene 1 u 
Xylene (total) 1u 
*= Outside of EPA CLP QC limits. 

I 



e-21-36 . 13:X3 ; RESTO~ ESii- 904 934 242p:r 1, ? 

- 

To: t(c)Qk Recipient’s Telecopy X: ,f?oi/- 93q + a@o 

a? Ted A Recipient’s Telephone #: 

FROM: TM-G Origlnator’a Telephone #: 7085344200 

TOTAL PACES 3 (&hdBwwrabd) 

DATE F -3 w.0.x: 

COMMENTS: 7 

,-- 

Providing quality enviroamentrl maargemeot and consulting engineering services for over40 years ia the 
OtcBlS OE 

Analytical TestiagjCharacteritstion Life Sciences 
Air Quality Strategic lbvhmental Management 
Water Quality/Wastcwater Inbrmatioa Munagement 
Hazardous, Solid, Radioactive Waste Constnrction/Remediition 
Health and Safety Geol9chces 

55 ofnces Worldwldt 



8-21-96 . 13:10 . 901 931 2qo:r 2’ 3 

Weston Environmental Metrics, IIX. 
CC/MS Case Narrative 

SBP Technologies 
RFWIi 96080566 
VOA DATA 

1. All voIatilc analyses were pcrfonncd within the ,Method hold times. 

2. All -Method Blank target campounds were b&w reporting limits. 

3. AlI LCS (Mcthnd I’Uank Spike) recoveries were within limits. A &&list spike wiw used 
fur analysis; only the five method-suggested compounds are used for cant& purposes. 
Limits are in-house generated. All other recoveries were also within limits for ilII other 
cotnpounds. 

4. Matrim Spike analyses were conducted on sample -008. Same comments as above 
apply to the matrix spikes. Ah recoveries and RPD’s were within limits fix ah 
compounds. 

5. All surrogate recoveries in the volatile analyses were within QC limits. 

6. All samples were anaiy7x;d following SW846 Method 8240. modified for a 25 ml 
purge volume. Due to an analytic&omputer error, the continuing calibrations noted 
below were erroneously compared to the incorrect initial calibration. The error was 
noted before the data was rclcased, howwcr, hold-times had expired so the samples 
were not re-analyxd, as would have bcm proper pro&urc. For the calibration 
cheeks cxmpletcd on 8/Y/96,8/10/96 and 811 l/96 , the compound chloroform did not 
meet method uitcria.. All other ccnlrol compounds were within limits for the method. 
The compound in question was trot detected in any associated samples, thtxcfore this 
data is not affected. );or one of the calibrntion checks completed on 8/12/% , the 
standard did not rnect method criteria for several control compounds. The data I?x the 
following analyses and compounds must be qualified and considered suspect. 

REWL -&&pis Date Cornpour& 

0608656~0 14 08/ IN96 vinyl chloride 
I Jdfjchloroethene 
trichloroethene 
l, l,Z2richloKIetIlane 
tetrachlorocthene 
1) 1,2,2=tetrachIorooeth 

96086566-O 15 OS/lU96 

103 



SE31 B’i :ESTOC EYl : 8-21-96 : 13:10 ; 

08(i566-Q 16 08.’ 12f96 

%08G566-017 
9608 Ci506-0 I 8 

08/13/96 
08/12/96 

I, 1 -dichloroethenc 
trichloroethcne 
taluenc 
tetrachloroethene 
ethylbenzene 
xylcne 
I, I ,2,2-tettrachloroethane 
vinyl chlmidc 
1 ,Zdichioroethcne 
1,1,2,2-temchloroethane 

7 The INowing samples were analyzed at initial dilutions due to probable hiyh levels of 
target compounds : -002. 0 16, 0 17, 0 I 8, 0 19, 020, 02 I, 022 and -023 In addition, the 
following samples also rquired secondary and tertiary dilutions to accurately 
quantitatc many compounds ; -002,003.006,007, 09, 010,011,013, 014, 015, 016, 
Q t 7,O 18, 019,022 and -023. All reporting limits and concentrations arc adjumd for 
the diltuians. 

8. All internal standard areas and retention times were within SOP limits. 

104 



TO: 
. oJ& 

&k&.@$ Recipient’s Telecopy f: 4aq - qj‘/ - %&D 
c 

SAP A Recipient’s Telephone t: 

FROM: /-? w && &.h Originator’s Telephone #: 7084344200 

TOTAL PAGES: a/ (brhdo POIQ rlwl) 

DATE: g. a636 W.O.#: 

Providing quality envimnmental management and consulting engiueering services for over 40 years in the 
areas of: 



Weston Environmental Metrics, inc. (Gulf Coast) 
VGLAT ILES BY GUMS, HSL LIST Report Dale: 08091% 16.20 

m Batch Nunbe!': 96086566 Cl ent: SBP Technoloaies Work Order: 11100-003~001-9 Pase: lg 

Cust ID: 69UV;-GM-021 69UVB-GM-15U 69UVB-GM-15U 69UVB-GW-151 69UVfGW-151 69UV;-GY-151 
w w w 

Sample RFWY: 001 002 %EiL 003 003 DL 003 DL 
Information Matrix: h'AIER WATER ) WATER ~ATLH #ATER 

D.F.: 2 1000 5000 1 50 250 
units: ug/L ug/L ugJL ug/L ugil lJg/L 

1 l Z-Dlchlorcethane-d4 102 % 105 x 9/ % 100 % 

Surrogate Toluene-d8 97 x 101 % 95 x Recovery 4-Bromofluorobenzene 94 x 94 % 1co x 95 t 4 lb4 99 % x 102 % 
------ -----=ll-'=t===lll-*~=-----===~=-- fl ----- ~~~=IIsrs~-fl C~I=wlC~Pq-l saIPI-=fl wz%Za01=3-fl azwalllm===f 1 
Chloromethane 
Vinvl chloride 
Br&kmethane~~~ 
Chloroethane 
1 .l-Diuhlorw~ 

Methvlcne Chlorii 

Acetone 
Carbon Disulfide 

1.2~bichloroethen: (total1 
l.l-Oichloroethane 

-- 

Viny? acetate 
Z-Butanone 
Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachl ori de - 

- 

Benzene 
1,2- 

cl 
i chloroethane 

Tri loroethene 
1.2-Dic$loropropane 
Bromodichloromethane 
cis-1.3-Oirhloropropene 
4-Methyl-2-pentanone 
Toluene 
trans-1.3-Dichloropropene 
1.1.2-Trichloroethane 
Tetrachloroethene 
Z-Hexanone 
Dibromochloromcthane 
Chlorobenzene 
*= Outside of LPA CLP QC lymits. 

2 F 
2 u 

: !J 
IJ 
1 u 



RFW Batch NJrnber: 96086566 client: SBP Technolooies York Order; 11100~003-001-9 Parle; NJ 
Cat I!): 69UVB-GW-021 69UVB-GW-15U 69UVEJ-GW-15U 69UV;-GM-151 69UVB-GW-151 69UVB-GW-151 

W w 
!02 DL 

w w 
EFW#: 001 002 003 003 DL 003 DL 

Lthylbenzene 
Styrene 
Bromoform 
1 1.2.2-Tetrachloroethane 
Xylerie (total) 
*= Outside of I%4 CLP QC 1'irnlt.s. 

1 u 1000 u 
lODO u 

: 1 1000 u 

: L-i 
1000 u 
1000 L! 



J?FJ Batch Number: 9608G566 

Weston Environmental Metrics, Inc. (Gulf Coast) 
VOLATILES BY GCiMS. HSL LIST 

Client: SBP Techtl9locries 
Repo;;ID;te: 08/19/;6e!6:$Q 

Work Order: 11100-003 - Pq. a 

Sample 
Information 

Cust TO: 69UVF&GW-16U 69WB-GU-161 69lJVB-GH-17U 69UWGW-17U 69UVB-GW-17U 69UVB-GW-171 
w w w w w 

RFW#: 004 005 006 006 DL k6 DL 007 
Matrix: WATER WATER WATER iJAlER WATFR WATER 

D.F.: 1 1 1 25 250 1 
Units: ug/L ug/L W/L ug/L ug/L ug/L 

1 '- 7-D1c,1loroethane-d4 99 x 101 % 88 % 99 % 101 % 99 x 
Surrogate Jo1 ucne-d8 94 x 97 % 95 x 99 % 94 0 
Recovery 4-Brcmf 1 uorobenzene 99 % 100 I; 

1: ii 
99 % 102 % 98 % 

==~S~=*llle=t=CI==- ~===151eI====f1I--======Sifl=PI-III===~fl=l~l---==f1ri31~~.=*I-31fle--~=fr-rr1 
Chlorowethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
l,l-Dichloroethene -- 
Acetone 
Carbon &sulfide 
Methylene Chloride de 
1.2~Dlchloroethene (total) 1.2-illchloroethene (total) 
l,l-Dichloroethane 
Vinyl acetate 
2-Butanone 
Chloroform 
l.l.l-'Irichloroethane l.l.l-'Irichloroethane 
Carbon Tetrachloride- 

- 

Benzene 
1.2-Dichlcroethane 1.2-Dichlcroethane 
Trichloroethene 
1,2-Dichloropropane 
&amdichloromethane 
cis-1,3-Dichloropropene -- 
4-Methyl-2-pentanone 

c- 

To1 uene 
trans-1. - w---- n-0Dene -- 
l.l.Z-Trichloroethane 

- 

Tetrachloroethcne 
Z-Nexanone 
Dib~omochloromethane 
Chl orobenzene 
*= Outside of EPA CLP Qc 1 , imits. 

2 u 

h i 
2 u 
1u 

: tl 
f t 

15 
2 
1 u 

2 u 
E 

; u" 

: i 
1 LJ 



RFlll Batch Number: 96086566 Client; SBP Technoloqies Work Order: 11100-003-001-9 Pacle: 2b 
Oust ID: 69UVB-GW-16U 69UVB-GW-161 69UVB-GW-17U 69UVB-GW-17U. 69UVB.GM-L7U 69UVB-GW-171 

w n w w w w 
RF'H: 004 005 006 _ 006 DL 006 DL 007 

tth lbenzene 
5tyLle 
Bromofwm 
1.1.2.2.Tctrach13roeL?ane- 
Xylene (tot311 

- 

*= Outside of LPA CLY QC GI~IIL>. 
i uu 

NA 
NA 



Weston Environnental Metrics. Inc. (Gulf Coast) 
VOLATILES BY GUMS. HSL I IS7 Report Date: 08/19/96 16:X 

RFW Hatch Number. 96086566 Client: SBP Technolosies gOrder: 

Cust ID: 69UVB-GM-171 69UVf3-GM-18U 69lA'S-GW18U 69UVB-GU-18U 69UVB-GW19LJ 69IJVB-GW19U 

Sample KFb#: il7 OL 
w w 

008 tj6B MS O!B HSD 009 !I09 DL 
Information Matrix: WATER WATER WATER WATER WATER UAT_'R 

D.F.: 5 1 1 1 1 5 
Units: ug/L ug/L w/L ug/L ug/L ug/L 

1 2-Dlchloroethane-d4 102 % 102 x 103 x 101 x 100 x 103 % 
Surrwate ' Toluene-48 
Recovery 4-Brom~fluorobenzene 1: : 

97 % 
100 x :;: ii ti: ii IiT f :t-k f 

t==== =~====------===I~=---~---- ----I+1 ~-==Pl-flrr=l=t-C=-.lflIr=--~==~fl --=5wPfl -=-muwef 1 

Chloromethane 
Vinyl chloride 
Brofmomethane 
Chloroethane 
1.1 Dichloroethene 
Acetone 
Carbon iTi 
Methvlene Chloride 

Je 

1 .2-Dlchloroethenc (total) ,~~ - 
I.l-Oichloroethane ~- 
Vinyi acetate 
%-Butanone 
Chloroform 
I.l.l-Trlciiloroethane 
Carbon Tetrachlorick 
Benzene 
1.2-Dichloroethane 
Trichloroethene 
1.2-Dichloropropane 
Eromodichloromethane 
cis-1.3-Dichloropropene 
4-Methyl-Z-pentanone 
Toluene 

-- 
:: 
2 u 

: ': 

: 1 
1 u 
6 
1 u 

: vu 
2 u 
I u 

roDene bans-12 II’ hl 
1.1.2-Tri,h~ko$?ke’ 
Tetrachloroethene 
Z-Hexanone 

-- 

- 

Dibromochloromethane 
Chlorobenzene 
*= Outside ofFpA CLP QC 1 

-- 
imils. 

85 % 

;; ii 
ai % 
97 x 
65 % 
64 % 

2 : 

98: : 
83 % 
93 % 
94 % 

;1: ii 

;i x 
97 % 
97 % 

105 % 
95 x 
95 % 

'E : 
94 x 
83 1; 

100 Ib 
95 x 



pFW Batch Number: 96OfE566 Client: SBP Technologies Work Order: lll#-003-001-9 am. 3 
Cust ID: 69UVB-GW-171 69UVB-GW-18U 69UV8-GW-18U 69UVB-GWa18U 69UVB-GM-19U 69UVk4&Jb 

W W 
EFh'# : 007 DL 008 LIB MS alla HSD 

W 
009 bJO9 DL 

tthylbenzene 
Styrene 

_-. ___ 
-- 

Bromoform 
1.1,2.2-jetrachloroethane 
Xylene (tota?) 
*= CMside of McLp QC I-mits. 

v % U 
93 x f IJ 

89 % 100 % 95 % 100 % : i 
186 Z 99 % 1 u 

N\ 
Nk 

ix 
NA 



Weston Environmental ktrlcs, Inc. (Gulf Coast) 
VOLATILES BY GC/MS. HSL LISl Report Date: 08/19/% 16:20 

RI% B&3-. Number: 96086566 Client: SBP Technolmies Work Order; 11100-OQ3-001.9 Pase: 4a 

Cust ID: 69UVE$67+191 69UV;-GM-191 69UVB-GW-20U 69UV;-GU-2OU 69UV;-GW-201 69UVB-GW-21U 
W u 

Sample RFW#. 010 010 DL 011 011 DL 012 013 
Information Matrix: kATER MATER IJATER MJEH WATER MATER 

D.F : 1 1c 1 5 1 1 
Units: Llg/c ug!L Lg/L ug/l ug:i. ug/l 

1 ' Z-Drchloroethane-d4 105 x 99 % 98 x 100 % 98 11: 99 % 
Surrogate Joluene-d8 95 % 95 Y 95 II, 96 % 93 % 94 % 
Recovery 4-Brorwfluorobenzene 100 % 98 % 101 % 100 % 100 % 
c---------G== e---w-- =t==~l--s~==~z==il-=~= fl==le=r=--rfl PaS--=-ll~fl=‘==PIDIlt=fl sEezz==Elaf ,r==En -Rm+l 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 

: i 
5 ! 
I u 

E 

2 Ll 

: u 
2 u 

i.i~Dichloroethenc 
Acetone 
Carbon lYGlJ5 3e 
Methylene Chloride 
1.2-Dichloroethene (total) 
l.l-Ilichloroethane- 

--- 

Vinyl acetate 
Z-Butanone 
Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1.7-Cichlcroethane 
Trichloroethene w 
1.2-Dlchloropropane 
BrcmcdichloromethanG 
cis-1.3-OichloropropGi5 --- 
4-Methyl-2-pentakxtk 
Toluerte 

c- 

trans-1JXZ loropropene 
1.1.2-rrichloroethanc 
Tetrachloroethene 
2-Hexanone - 
Dibromochloromethane 
Chlorobenzene 
*= Outside of LPA CLP CjC l-~rnlts 



-A 

“I RFW Batch Number: 96086566 Client; SBP Technologies Wwk Order: 11100-003-001-9 Paqe: 4~ 
65 Cust ID. 69UVEbGM-191 69UVB-GW-191 69UVB-GW-20U 69UV;-GW-20U 69UVB-(8-201 69UVB-GW-21U 
n W w u W w 

RFkr#: 010 010 DL 011 011 DL 012 013 
?I 
5\1 II-h lbenzene 1 u NA 1 u NA 1 u 1 L 
Fs S&!ne m 1 u 

Bromoform : uu iit 2 i ii : i 
u" 52 1,1,2,2-letrachloroethanc ; uu 

Xylene (total) : i ii 1 u 1; : i : : 
*= Outside of tPA CLP QC limits. 



! 

RFW Batch Number: 96086566 

Weston Environmental fletrics, Inc. (Gulf Coast) 
VOLATlLES BY GUMS. HSL LIST Report Date: 08/19/96 16:ZO 

Client; SBP Technolosies Work Order: 11100-003-001-9 Pa4e.s 5a - 

Sample 
Information 

Cust; IO: 69UVB-GW-21U 69KGB-GU-22A 69KGB-GM-22A 69KGB-GW-22A @KGB&'-22B 69KGf3-W-228 

RFW#: Fi3 OL 014 014 #L 014 DL 015 
Matrix: WATER WATER WATER I?ATER ldP$TER KEL 

D.F.: 5 i IO 250 1 50 
Units: ug/L ug/ I- ug/L ug/L ug/L ugit 

1 ' 2Dichloroethane-d4 104 % 100 % 99 Yil 95 x 204 % 1l.m % 
Surrogate Toluened8 'E : 95 % 97 % 98 % 92 % 
Recovery 4-Bromofluorcbentene 104 x; 96 % 

;; : 
109 % 91 % 

=--tZ-===D=-*-=~=~==~~=--- w=s==aIIfj =====SCtrefl Ilm=====fw fl I-e~f=~-fl -*==xm-f 1 3111-B.E=tfl 
Chloromethane 
Vinyl chloride 
Bromanethane 
Chloroethane 
1.1.Dichloroethene 
Acetone 
Carbon D-isulfide 
Methylene Chloride 
1.2-bichloroethene (total) 
I.l-Dichloroethare - 
Vinyl acetate 

-.- 

2-Butanone 
Chloroform 
l.l.!-Trichforoethane 
C&-bon Tetrachloride 
Benzene 
1.2-Oichloroethane 
Trichloroethene 
1.2.Dichloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
4-Methyl-2-pentanone - - 

- 

- 

0uroDene 
lflluene 
bans-1.3-Dichlor 
1.1.,2-Trichlorccthbne' 
Tet rachloroethene _-. .- --. 
Z-Hexanone 
Oibranochloromethane 
Chlorobenzene 
*= Outside of EPA CLP c)C limits. 

1 u 
: 

: 1 
32 

: I: 
2 u 
1 II 

: uu 
14 
1 u 

E 

: uu 

: uu 
31 

1 u 

:: 



.-.. 
?I RFW Ratch Number; 9608G566 Client: SBP Technolosies work Order: 111OO-003-001-9 Page: !4.1 

Cust ID* 69UUB-GW-21U 69KGB-GW-22A 69KU3-GW-22A 69KGB-GM-22A 69KGB-GM-22B 69KGB-GW-228 
t, w 

FL RFWS: 013 DL 014 014 DL 014 01 015 015 Dl 
.-r- PI kthylbenzene NA 

5 Styrenq -----LT"----NA 
Broroform E 1 u it it N"; -+ 

.s 1.1,2.2-Tetrachloroethane 
Xylene (total) Fj,A 

E E 5100 640 
33 NFS NA 37 

*= Outside of EP\ QC l-mits. 



Weston Envlronmntal Metrics. Inc. (Gulf Coast) 
WI-AJILES BY X/MS, HSL LIST Report Date: 08/19!96 16:20 

RFM Batch Number: 96086566 Client: SBP Technoloqies Work O0der: 11100-003.001-9 Paqe: 6a 

Cust 10: 6gKGE-m-228 69KGB-GU-23A 69KGB-Gff-23A 69KGB-GIJ-24A 69KGB-W24A 69KGB-W-248 

Sample RFk#' 015 DL 016 016 DL 017 
Information Matrix: WAIIR HATEH WATER WATER 

D t-.: 500 5 50 50 
Units. ug/L ug/L ug/L ug/l 

1 
Surrogate ' 

2-Dichloroethane d4 99 % 101 % It!/ x 
Joluene-d8 

Recovery 4-Bromofluorobenzcne ;2 ii ::oo i 
102 % --F--t 
100 x 98 % 

====1 -~=====-ltle==P==-===~------- ---fl =esPlllf~z,=f+~==~l-~fl =B===lmlcf 
Chlorcwthane 
Vinyl chloride 

NA ” 
430 

Bromomet hane 
Chl oroethane 
l.l-Oichloroethene 
Acetone 
Carbon Disulfide 
tlethylene Chloride 
1.7Dichloroethene I:tctal) 
l.l-Dichl oroethane 
Vinyl acetate 
Z-Butanone 
Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
um7ene 

- 
- 

- -_- 
1.2-Dichlorocthaw 
Trichloroethene 
1.2-Dichloropropane 
Bromodichloromet hane 
cis-1.3-Dichloropropene 
4-~e$~;1-2-pentanon~ 

trans-1,3-Dichloropropene 
1.1.2-Trlchloroethane -- 
Telrachloroethene 
2-Hexanone 

.-- 

D? bromchl oromethane 
--.I 

Ch'lowbenzene 
** Outside of tt]A CLP QL limits. 

017 DL 018 
WATER WATER 

250 50 
ug / I.. ugll 

---ETTE 
88 % 92 x 

100 iJ’ 
630 
100 u 
100 u 
50 u 

100 u 

ZII t 

50 UE 
100 u 

‘El i! 
50 u 
50 u 
50 u 
50 u 

1400 
50 u 

;ii! 1 
100 u 

2; uu 

1;: 
100 u 
50 u 

400 



@W Batch Number, 96086566 Client: SBP Technolouies Work Crder: 11100~003-001 Pacle, 
Cusl IO: 69KGB-GW-228 69KGB-GM-23A 69KGB-GW-23A 69KGB-GU-24A 69KGB-&~24A 69KGB-($248 

6b 

KFW# . 015 DL 016 016 DL 017 017 DL 018 

Ehylbenzew -- NA / NA 
Styrene 

1 
----R- 

--FJA- 

Bromoforrl 
- 

i: ; 1.1,2.2-Tetrachloroethane iit 
50 u 

50 u !A" 50 1J 

Xylene (total) 1: 
*= Outside of LP.4 UP QC limits. 

iii ri; 
85 
56 iit 50 li 



. 

RFW Batch Number: 96086566 

t i 

Weston Environmental Metrics, Inc. (Gulf Coast) 
KILATILES BY GC/MS. HSL LIST Ke or-t Date: W/19/96 16:20 

Client: SBP Tbchnoloaies Work Order: 11100-d:OOl-9 Page: ?a 

Cust ID. 69KGB-GM.248 69K6B-GM-25A 69KGB-GW-%A 69UVE-GM-181 69UVB-GW-211 69KGB-GW23B 

RFW$ : 
Matrix: 

D.F.: 
Units: 

W W 
018 DL 019 019 DL 020 021 022 
wA1ER WATER 'rlATEK WATER WATER WATER 

500 50 1000 25 25 350 
ug/L ug/L ug/L w/L W/L LJg/L 

Sample 
lnformdtion 

1 * Z-~Dlchloroethane-d4 92 % 106 % ID.2 % 102 % 110 $ 105 I%- 
$lJrrOgat@ Toluene-d8 90 % ix: : 98 % 
Recovery 4-Bromofluorobenzene 88 % 89 % 

% : 108 X 103 % 
102 x 105 % 

x==S==L=Zllltlf==ssG¶ -==r==tI5==l--f1===3PEe-=fl ~:=-9=rD~~qq CI===13===llflr==~Yl~-fl=~nlc=r=lfl 
Chloromethane 
Vinyl chloride 
Hromomethane 
Chloroethane 
l.l-Dichloroethene - ~~ 
Acetone 
Carbon llisulfide 
Methylene Chlorir 
1,2-DicMoroethew-E?fi? - 
l,l-Dichloroethane 
Vinyl acetate 
Z-Butanone 
Chloroform 
l.l,l-Trichloroethan e 
Cat-bon Tctrachloride 
Benzene 

50 u 
25 U 

2: uu 
?5 u 

170 
75 u 
23 u 

I[.?-Dichloroethane 
Tr~chloroethene - 
1,2-Oi chloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
4-Methyl-2-pentanone 
Toluele 
trans.-1.3-3ichloropropene 
1.1.2-Trichlorwthane 
fetrachloroethcne 
2 Hcxanone 
Dibromochlorcsmethane 
Chlorobenzene 
*= Outside ofm 

-- 

--- 

) & 17mIts. 

100 u 
100 u 
140 
50 u 
50 u 
50 u 
50 u 

50 : 
50 lJ 
50 u 

100 u 

z: ii 
460 
390 

Y; ! 
50 u 

$0 u 
$2 ; 
25 u 
25 U 
25 U 

2 i 
25 IJ 
25 II 
50 u 
25 IJ 

;z uu 
zi u 
50 u 
25 U 
25 u 

25 u 
25 u 
25 U 
25 U 
25 u 
25 u 
25 u 
25 u 
25 u 
50 u 
25 u 
25 u 
25 U 
25 u 
50 u 
2.5 u 
25 u 

500 i 
670 
500 u 
500 IJ 
250 u 
500 u 
250 u 
250 u 

6200 
250 u 
500 u 
500 u 
250 u 

E! ; 
250 u 
253 u 

4000 
250 U 

555; ki 
500 u 

22:; 1 

E ” 
500 u 
250 li 
510 



KFW Batch Number: 96086566 Client: SBP Technolosies Work Order: 11100-003-901-9 Pace: 72 
Cust ID: 69KGB-W-246 69KGB-GM-25A 69KGB.GM-Z% 69UV;-GWBI 69UVB-GM-211 69KGf3-GM-238 

w 
RFW#: 018 DL 019 019 DL 020 021 022 

E-thYlbetlzcne ~- --- 
S tyi-me 
Bromoform ii 
1.1.2,2-Tetrachlor~t~ane 14000 - 

NA 
limits. 

Xylene (total) 
*= Outside of tPA CLP Qc 



BFy Balch Number; %OBG566 

i: i 

Weston Environmental MelTicS, Inc. (Gulf Coast) 
VOLATILES BY CC/MS, HSL I TST 

Client: SBP Technoloules 
Report Date: 08/19~%e~6:~ 

Work Order: 11100-003-001~9 d9 

Cust ID: 69KGB-GW.238 69KGBGW-25B 69KGB-GW-256 VBLKBZ VBLKBZ BS VBLKBT 

Sample RFti#. 022 DL 023 023 DC 
Information Matrix. l#TER WfiTER WATER 

96WT;T~iNB1 96GW&lBl 96GVJ;J;iNB1 

D.F.: 2500 2s 250 1 1 1 
Units: W- ug!L ug/i ug/L u9/L ug/L 

12-Dlch1oroethane-d4 99 % 108 % ILS x 103 % 39 x 111 x 
Surrogate ' Toluenc-dB 94 % 99 % 106 % 
Recovery 4-8romofiuorobenzene 97 % t:': ii ti? : 97 x ii! : 104 % 
s====z -~====r5==5111-1======--~fl ==-lPLf1 ======iC;=Qlfll=====~===fl-------fl--=~~===~-fl 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
l.l-Dichloro 
Acetone 
Carbon - 
Methylene Chloride 
1.2-Dichloroethene :tctalI 
1.1~Dichloroethane 
Vinyl acetate 
2-Butanme 
Chloroform 

- 

1.1.3-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1.2-Dichloroethane 
Trichloroethene 
l,?lDiehjor&rqaqe 
Bromodichloromethane 
cis-1.3-Dichloropropene 
4-Methyl-2-pentanme - _ 
loluene 
trans-f.3-Dichioropropene 
1.1,2-Trichloroethane 
Tetrachloroethcne 

-- 

2-Hexanone 
Xbranochl??? #methane 
ShTorobenzene 
*= 0uts:‘de ofmA CLP QC 1 imits. 

2 i 
25 u 
25 u 
25 u 

210 
25 II 
25 II 
25 u 
50 II 
25 U 
25 u 
37 
25 u 
50 u 
25 u 
25 

94 x 

iii : 
65 Y 

ii i 
85 % 
79 x 
85 % 

E ii 
96 X 

2 i 
89 % 
92 % 
91 % 

102 % 
86 % 
89 % 

104 % 
91 % 
92 x 



z . . r- 
RFW Batch NJmbcr: 96086566 Cl tent: St3P Technoloqies Work Order: 11100-003-001-9 Paae: 8h 

Cust ID: 69KGB-GW-23B 69KGB-GW-258 69KGB-GW25B VBLKBZ VBLKBZ BS VELKBT 
H 

- RFW#: 022 DL 023 023 DL 96GVT240-MB1 96GVT24O.MBl 9f%VT262-MB1 

tthylbenzene 
Styrene. 
Rromoform 
1,1.2.2-Tetrachloroethane 
Xylene (total) 
*- Outside of Il7ZIYP QC llmils. 

NA 1 u 91 
NA 

ii 
t ; 

88 

ii 
NA : t 92 

c 



i 

Weston Environmental Metrics, Inc. (Gulf Coast) 
VOLAJ;U: RYf;C/fi, HSI. LIST Report Date; 08/19/96 16~20 

RFLJ Batch Number: 960813566 m Work Order: 11100-003-001-9 Paw 9a Client: SBP Tee 

Cust ID: YBLKBT BS VBLKBX VBLKBX BS VBLKBV VBLKBV BS VBLKBR 

Sample 
Information 

RFW#: 96GVT262-MB1 96GVI-~I-~iMBI 96GV;;-W&l 96G;;$dBl 966WT242-MB1 9ffiVT263-NBl 
Matrix: WATER WATER UATFK 

D.F.; 1 1 1 1 1 1 
Units: ug/L ug/L ug/L ug/L LIg/L ug/L 

-._- 
1 Z-Dlchloroethane-d4 105 % 98 % 102 x 101 % 97 % 92 % 

Surrogate Toluene-d8 
E : 

96 % 99 a 99 % 100 x 
Recovery 4-Brmfluorobenzene 95 % 107 % 100 x 99 % ;; i 
==Ll=e=P11~1-==~--~~==~~-==-- f: OP~=L~311fl~=~==I=Pnfl h4~~-fpmnn--IL~fl zi=io -=--fl 

Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
l,l-Dlchlorocthene 
Acetone 
Carbon Disulfide Carbon Disul fi de 
Methylene Chloride 
1.2-Dichloroethene (total) 
I,l-Dichloroethane 
Viny7 acetate 
Z-Butanone 
Chloroform 
l.l.l-Trichloroethane l.l.l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1.2-Dichloroethanc- hanc 
Trichl oroet hene 
1.2-Di chloropropane 1.2% &ioroDtiooane 
Bromodichloromethane 
cis-1.3-Dichloropropene 
4-Methyl-2-pentanone - - 

- 

Toluene 
bans-1,3-tlict~loropropene 
l.l.Z-Trichloroethane 
Tetrachloroethene 
Z-Hexanone 
Dibromochlorcmethane 
Chlorobenzene 
*= Outside of tlJA tL? Oc limits. 

87 X 
94 % 
79 % 
93 x 

104 % 

:;1 ii 

2 i 

E ii 
82 X 

;i ; 
101 % 
97 % 

'E f 
94 % 
93 % 

102 % 
89 It: 

I$ ii 
88 % 
99 x 

i! ii 
94 % 

95 % 

2 i 

12 : 
122 % 
67 % 

;: z 
92 % 
82 % 

l;: : 
96 % 
98 % 

;t ; 
93 % 

z ii 

'ii86 z 
95 % 

111 % 
95 % 
94 % 

:i %x 
96 % 

1 u 

i i 
1 u 
1 u 
1 u 
! ; 
2 u 
1 u 

f ki 1 iJ 
2 u 

i !: 



4 RFW Batch Number: 96086566 Client: SBP Twies Work Order: 11100-003~001 9 Paae: 9b 
& Cust ID: VBLKBT BS VBLKBX VBLKBX BS VBLKBV VBLKBV is VELKBR 
;; 

‘3 RFh'#: 96GVT262-MB1 96GVT241-MB1 96GVTZ41-MB1 96GV7242-MB1 96GVT242.MU %GVI-263.MB1 

Ethylbenzene 
Styrene 
Bro~oforrr, 
1.1.2.2-l~etrachloroethane 
Xylerw (tota. 
*= Outside of PA CLP QC limits. 

99 % 
93 % 
91 % 
91 % 
97 % 

1 II 

: uu 

: i 

96 % 1 u 
95 x 

270 : ; 1 i If 
99 x 1 u 

m 
92 % 
90 % : i 
98 % 1 u 



Weston Environmental Metrics, Inc. (Gulf Coast) 
VOLAllLES BY &C/MS. /ISI t IS7 Report Date: 08/19/96 16120 

m Batch Number: 96086566 Client: SBP Technolosies Work Order: 11100-003~001-9 Pase. 104 

Cust 10: VBLKBR BS VBLKDE VBLKD6 BS 

Sample 
Information 

RFW#: 96GVT263.MBl 96GVl;Z&MBl %GVi$MBl 
Matrix: WATER 

D.F.. 1 1 1 
Units: ug/L ugf 1. Lg/L 

1,2-uic7loroethanc-d4 90 % 106 % 106 % 
Surrogate Toluene-df3 

2 f 
105 % 106 2 

Recovery 4-Bromofluo-obenzene 101 % 107 Ix, 
====3111=------ ------~ld===~-^--*---======= --- f-1 mIaz=PPIa=fl e-z== fl~=r====-3--lfl=l~=~==~--f]~===---=fl 
Chloroirethane 
Vinyl chloride 
Bronomethane 
Chl oroethane 
l.L-Dichlorwm- 
Acetone 
Carbon Disulfide 

- 

-. 
Methylene Chloride 
1.2.Ui c.~loro?thene (total) 
l.l-Dichloroethane 

- 

Viny1 acetate _ 
Z-Butanone 
Chloroform 
l.L.I-Trichlorcethane 
Carbon Tetrachloride 
Benzene 
1,2-Dich7oroethane 
1 ri chloroethene 
1.2-DichJoropropane 
Sromodichloromethane 
cis-1.3-Dichloropropene 
4-Metnyl-Z-pentanone 
Toluene - _-.- _ 
trans-Imichloropropene 
1.1.2-Trichloroethane 
Tetrachloroethene 
Z-Hexancne 
Di bromochforcmethan ‘e 
Chlorobenzcne -.--- 
*= Outside of tPA CLP DC limits. 

8 i 
90 % 
98 % 
89 % 
93 % 

‘ii : 

El z 
90 % 
92 x 



RFW Batch Nnmbw: 96086566 Client: SW Techno'l0qies 
Cust 73: VBLKBR BS 

Work Order: 11ioO-003-001-9 
VBLKIIB VBLKDB 0s 

Pase: IOQ 

RFW: 96GVT263-MB1 96GVT264-MB1 96GVT264-MB1 

Ethylbenzene Y4 % 1 u 9/ % 
Styrene 

zi ii i 1 
96 % 

Rrotnoform~ 
1.1.2.2-Tetrachloroethane 83 II; % i 
Xylene (t~ta'l) 96 % i i 
*= O&side of EF'k fl.P QC T-iKE- 

1fio x 



Roy F. Weston, Inc. - Lionville Laboratory 
VOA ANALYTICAL DATA PACKAGE FOR 

SBP CAMP LEJEUNE 

DATE RECEIVED: 04/13/96 RFW LOT # :9604L765 

CLIENT ID RFW # MTX PREP # COLLECTION EXTR/PREP 

69-GW-20 UW 
69-GW-20 UW 
69-GW-2; UW 
69-GW-20 UW 
69-GW-20 IW 
TRIP BLANX 
69-WELL-14 

LAB QC: 

VBLKEx 
VBLKEZ 
VBLKEU 
VBLKExJ 

001 W 96LVNO7a 04/11/96 
001 Dl w 96LVNO83 04/11/96 
001 MS w 96LvNO7B 04/U/96 
001 MSD w 96LvNO78 04/11/96 
002 W 96LvNO83 04/11/96 
003 w 96LvNO78 04/11/96 
004 w 96LvNO83 04/11/96 

MB1 

MB1 BS 
MB1 
MB1 BS 

w 96LvNO78 N/A 
w 96LvN078 N/A 
w 96LvNO83 N/A 
W 96LvNO83 N/A 

N/A 04/17/96 

N/A 04/22/96 

N/A 04/17/96 

N/A 04/17/96 

N/A 04/22/96 

N/A 04/17/96 

N/A 04122196 

N/A 
N/A 
N/A 
N/A 

04/16/96 _- 

04/17/96 

04/22,'96 

04/22/96 

AhrALYSIS 

0 0.0 0 0 0 1 



Roy F. Weston, Inc. - Lionville Laboratory 
Volatiles by GC/MS Report Date: 05/03/96 11:On 

RFW Batch Number: 9604L765 Client: SBP CAMP LEJEUNE work Order: 11431001001 Paqe: la 

Cust. ID: 69-Gw-20 Uw 69-(3-20 UW 69-GW-20 ~ 69-GW-20 UW 69-m-20 IW TRIP BLANK 

.-a Sample RFW#: 001 001 DL 001 MS 001 MSD 002 363 

Information Matrix: WATER WATER WATER WATER WATER WAT&? 
D.F.: 1.00 10.0 1.00 1.00 5.00 RIO 

Units: UG/L UG/L UG/L UG/L UG/L u 
!F 

1,2-Dichloroethane-d4 104 % 100 % 113 % 111 % 107 % 1oY t-. 
Surrogate Toluene-d8 104 % 108 % 97 % 101 % 107 % 1oP % 
Recovery Bromofluorobenzene 96 % 93 % 98 % 96 % 93 % 96 % 
=============================================fl============ fl============fl===========fl==============fl============El 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
l - - 1 '-‘-side 

/ ,, 
of EPA CLP QC limits. 

2 u 
2 u 
5 
2 u 
1JB 
5 u 
1u 
1u 
1u 

290 E 
0.1 J 

1u 
5 u 
1u 
1u 
1u 
1u 
1u 

30 
1u 

0.6 J 
1u 
1u 
1u 
5 u 
5 u 

0.4 J 
0.2 J 

1u 

20 u 
20 u 
20 u 
20 u 
28 BD 
50 u 
10 u 
10 u 
10 u 

320 D 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
24 D 
10 u 
10 u 
10 ,u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 

2 u 
2 u 
5 
2 u 
3 B 
5 u 
1u 

102 % 
1u 

270 E 
1u 
1u 
5 u 
1u 
1u 
1u 
1u 
1u 

123 * % 
1u 

0.5 J 
132 l % 

1u 
1u 
5 u 
5 u 

0.4 J 
131 * % 

1u 

2 u 
2 u 
5 
2 u 
3 B 
5 u 
1u 

93 % 
1u 

290 E 
0.1 J 

1u 
5 u 
1u 
1u 
1u 
1u 
1u 

137 ' % 
1u 

0.7 J 
118 % 

1u 
1 u 
5 u 
5 u 

0.4 J 
118 % 

1u 

10 u 
10 u 

3 J 
10 u 
12 B 
25 U 

5 u 
5 u 
5u ' 

130 
5 u 
5 u 

25 U 
5 u 
5 u 
5 u 
5 u 
5 u 
5 
5 u 
5 u 
5 u 
5 u 
5 u 

25 U 
25 U 

5 u 
5 u 
5 u 

2 u 
2 u 
2 u 
2 u 
1 JB 
5 u 
1u 
1u 
1u 
1u 
1u 
1u 
5 u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
5 u 
5 u 
1u 
1u 
1u 



i. Roy P. Weston, lno Lionville Laboratory 

Volat'i Ls by GC/MS Report Date: OS/L 16 11:OO 

RFW Batch Number: 9604L765 Client: SBP CAMP LEJEUNB Work Order: 11431001001 Page: 2a 

Cust ID: 69-WELL-14 VBLKEC vBLKEC BS VBLKEU VBLKEU BS 

.a0 
Sample RFW#: 004 96LVNO78-MB1 96LVNO78-MB1 96LvNO83-MB1 96LVNO83-MB1 .k 0 
Information Matrix: WATER WATER WATER WATER WATER 0 

D.F.: 1.00 1.00 1.00 1.00 1.00 0 
Units: UG/L UG/L UG/L UG/L UG/L 0 

1,2-Dichloroethane-d4 111 % 103 % 110 % 100 % 105 % 0 
Surrogate Toluene-d0 100 % 102 % 103 % 105 % 105 % 
Recovery Bromofluorobenzene 92 % 90 % 90 % 94 % 94 % 
=============================================fl======~=====fl============fl===========~fl============fl============fl 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
l,l-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane ___. 
Benzene 
Trans-1,3-Dichloropropene __~___ 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
l = o*-tside of EPA CLP QC limits. 

2 u 
2 u 
2 u 
2 u 

0.3 JB 
5 u 
1u 
1Ll 
1u 
7 
1u 
1u 
5 u 
1u 
1 u 
1u 
1u 
1u 
2 
1u 
1u 
1u 
1u 
1 u 
5 u 
5 u 
1u 
1u 
1 u 

2 u 2 u 
2 u 2 u 
2 u 2 u 
2 u 2 u 
1J 4 B 
1J 5 u 
1 u 1u 
1 u 99 % 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
5 u 5 u 
1u 1u 
1 u 1u 
1u 1u 
1u 1u 
1u 1u 
1u 115 % 
1u 1u 
1u 1u 
1 u 116 % 
1u 1 u 
1u 1u 
5 u 5 u 
5 u 5 u 
1u 1 u 
1u 119 % 
1u 1u 

2 u 
2 u 
2 u 
2 u 
1J 
1J 
1u 
1 u 
1u 
1u 
1u 
1 u 
5 u 
1u 
1u 
1u 
1u 
1u 
1u 
1 u 
1u 
1u 
1u 
1u 
5 u 
5 u 
1u 
1u 
1u 

2 u 
2 u 
2 u 
2 u 
1JB 
5 u 
1u 

114 t 
1u ' 
1u 
1u 
1u 
5 u 
1 u 
1u 
1u 
1u 
1u 

110 z 
1u 
1u 

111 % 
1u 
1 u 
5 u 
5 u 
1u 

111 0 
1 u 



SRT BY:LIO~VII ;e Lasorasory : 8-18-96 11:1X .!TESTON EZY. M?trics - 

r”“z ‘i 

TO: Recipient’s Telecopy 
Telephone # 
Recipbt~s Telephone # 

Originator’s Telephone # 

W.O. #: 



ROY F. Weston, Inc. - Lionvllle LaboratorY 
srolatiles by GCiMS Report Date : 0.3:'18/96 08:SJ 

RFW Batch Yumber. L- 960 1 Client: SBP CA!@ LB-6 2L20 ;\'cr:c Order: 1143L002001 P U a 0: Id 

Cust ‘ID: 69-QW-22A 69-GW-228 $9~cW-23A 69-au-23h 69-QU-2% 69-GM-238 

Sample RFWf; 001 002 003 003 Ids 003 #SD 004 
rnfornation Max-ix: iJATER WATER WATER 'WATER WATER WATER 

D.F.: 200 100 50.0 50.0 50.C 250 

Units : Go?; UC-/L -3G/s U3/L UG/L UG,'L 
___ 

1,2-Dichloroetbane-d4 90 a 103 8 105 t 106 t 103 t 102 t 
Surrogate Toluene-d9 102 t 101 b 103 z 102 t 99 t 102 t 
Recovery Bromofluorobenzene 98 t 99 t 101 z 100 t 90 t 100 t 
=III.II.I.IcPPI==PP---- ----~lr=Pt.lP...~..IllLIll flfP;=========fllP=I-..-====fl==========~~fl~.----.-.---fl--.-========fl 
Chlorometbrx 
Bromonethane~ .. 
Vinyl Chloride 
Chloroethane. 
Methylenc Chloride . . . 
Acetone 
Carbon Disulfide 
l,l-Dichloroetherie .- 
l,l-Dichloroethane 
l,;-Dichloroetherre (total1 
zhlorofcrm 
1,2-Dichloroethane 
a-But mcne -__ 
l,l,l-Trichloroethane 
Carbon Tetrachloride -- 
BromodichZorometha8-- __ .- 
1,2-Diehloropropane 
cis-1,3-Pichloropropene 
Trichloroe:herle 
Dibroxcchlorcmethane 
1,1,2-Tricklcroethane 
Benzene. 
Trans-1,3-Dlchloropropene -. 
Bromoform 
4-Methyl-2-pentancne 
2-Hexmone 
~etrachloroethene -. 
To Lslene 
1,i,2,2-TetrschloroeI--bane 
*= Outside of EPA CLP E)C limits. 

400 u 200 u 
400 u a00 u 
390 ; 840 

400 u 200 u 
300 JB 190 JB 
530 JB 190 J-5 

42 J 100 u 
200 u 100 u 
200 u 100 u 

2700 4500 
200 u 100 u 
200 u 100 u 

1000 iJ 500 u 
2co tJ 100 u 
200 u 100 cl 
ZOO u 100 u 
200 u 100 u 
2oc u 100 u 
530 240 

200 u 100 u 
55 J 100 u 

200 u 100 u 
200 u 100 tJ 
100 u 100 u 

1000 u 500 u 
1000 u 300 u 

06 J 21 \; 
20 J 2: J 

6800 1200 

100 u 
100 v 
620 
100 u 

s3 J-B 
94 JB 
SO u 

9 J 
50 u 

1100 
50 u 
50 u 

253 u 
50 u 
50 u 
50 u 
50 u 
50 u 

130 
SC u 
50 u 
so u 
50 u 
50 u 

250 IJ 
250 u 

12 J 
17 J 

1200 

100 u 
100 u 
64C 

100 u 
140 B 
210 JB 

50 u 
74 t 

50 iJ 
1100 

50 u 
50 u 

250 u 
50 u 
50 u 
50 u 
50 u 
!iG u 

103 t 
50 u 
50 L 

LO2 t 
50 u 
50 u 

250 u 
250 u 

12 J 
lC6 0 
1200 

100 u 
100 u 
590 
LOO u 
lilfl B 
210 JE 

8 J 
80 t 

so u 
990 

50 u 
50 u 

250 u 

50 u 
50 u 
5G u 
so u 
so u 

103 0 
50 u 
so -u 

LO4 t 

50 u 
50 u 

250 U 
250 u 

10 J 

107 a 
1100 

500 u 
so0 u 
790 
500 u 
35C J-B 
47C JB 

94 J 
25c u 
25c J 

L400C 
2SC 3 
250 3 

I.2 00 II 
250 u 
25@ LJ 
250 U 
250 u 
250 u 

E 

250 U 
240 J 
25c u 
250 u 
250 u 

1200 u 
1200 u 
1100 

40 J 
E 

.r--.., 



RF'& Batch Number: 9602l.202 

Roy P. heton, Inc. - Lionvilla Laboratory 
'Jolzciles by W/MS Report Date: 03\!10/96 OR:33 

Client: SBP CANP LEJBUNB Work -Order: 11431002001 Paw: 2a 

Cust ID: 69-Qw-23B 69-GW-24A 69-GW-24B 69-QW-248 69-GW-25A 69-CM-25A 

Sample RFW#: 004 DL 005 006 006 DL 007 007 D.L 

Information Matrix: Ir’AlT!R 'NATRR WATBR MATER WATER WATER 
D.F. : 5000 253 250 500 500 2500 

Unite: UU/L UGjL X/L uz/L UG/L IX/L 
-__- 

- .. - 1,2-Dichloroethane-d4 105 % LOO t 776 t 93 0 102 % 103 t 

Surrqats Toluene de 98 % 102 % 130 % 100 * 101 k 102 t 

Recovery Bromofluorcbanzene 95 t 98 % 39 % 93 % 39 % 96 i 
I...lll==E=====n-====~==~~=.======*~-----=~=~ ----- fl ==afi====-~=fl=========~~=fi===========~ fl====PI.=====fl;L-=========fl 
Chloromsthane 
Bromomcthane -. .. 
Vinyl Chloride 
Chloroethane 
Methylene Chloride .. - 
Acetone -. 
Carbon Dieulfide 
l,l-Dichloroezhene 
l,l-Dichloroezhane 
1,2-Uichloroezhene (total} -- 
Chl3rofonn 
1,2-Dichloroethane __. 
2-Butanone 
l,l,l-Trictloroct~~ne 
Carbon Tetrachloride 
Bromodichloromethane 
1, 2-Dichloropropane 
cis-l.,3-Dichloropropene .- 
Trichloroethene _. 
Dibromochlcromethane 
1,1,2-Trichloroethane -. 
Benzene 
Trans-1,3-Bichloropropene 
Bromoform 
4-Methyl-2-pentanone 
i-Hexanone 
letrachlorocthene 
Toluene 
1,1,2,2-Tetrachloroethane -- 
*- Outeide of EPA CLP QC limits. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nb 
NA 
NA 
NA 
XA 
NA 
NA 
NA 
N-4 
NA 

12000 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N-4 
NA 

170000 

5co u 50 G J 
SC0 u 5OC 3 

39co 75C 
SC0 IJ sot 3 
430 JB 26C Je 

820 Jl3 68C JB 

67 J 4c J 

260 27 J 
250 u 250 II 

7900 3300 
250 u 250 U 
250 u 250 u 

1200 u 1200 u 

a50 u 250 u 

250 U 250 II 

250 u 250 u 

250 u 2su u 

250 u 250 U 
1100 990 

250 u 250 lJ 

250 U 250 u 

250 U 250 U 
250 U 250 U 
250 U 250 u 

1200 u 1200 u 

1200 u 1200 u 

250 Ll 80 J 

36 J 25G u 

250 u E 

NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA v 
NA 
NA 
NA 
NA 
NA 
9600 

r300 u 
:ooo u 

500 J 
1000 u 

910 JB 
2400 J-B 

500 u 

500 u 

503 u 

4500 

150 500 i 

2500 u 

500 u 

15G J 
500 u 
500 u 

500 u 

2303 

503 u 

323 Z 

SO0 u 

500 u 

500 u 

2500 U 
2530 U 

340 J 

500 u 

E 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
Nk 
Nk 
NA 

NA 
NA 
NZI 
NA 
NIL 
NA 

NA 
NA 
NA 
N?. 
NT? 
NA 
NA 

62000 



i 

Roy If. Weston, Ina. - Lionvillc tabor~toq 
Volatiles by QC/NS Rep%t Date: 03/'18/96 OR:53 

Hkw Ratcb hX%oer: p602L202 Client: SBP CAMP LBJEUNE Pork Drdcr: 11431002001 Paws: jd 

Cust TD: 69 -Qm-258 69-QH-15VW 69-GW-15’MQ 69-cw-15m 69-QW-15IM 69 -QW-KC28 

Sample RFW#: 008 009 009 DL 010 010 DL a11 
Information Matrix: NAT!361 XATER HATER MATC,R HATER WATER 

D.F.: 100 1000 5030 50.0 100 250 

Znite: UG/Jo UQ/L UG/L UGjL UGjL UG/L 

L,2-Dichloroethane-d4 98 t 90 b 99 b 94 b 93 t 93 t 
Surrogate Tol-Jene -d8 103 b 99 t 110 t 103 k 100 % 99 t 

Recovery Brcrnofluorobenzene 96 t 90 z 99 * 95 b 92 t 92 t 
Illlllr--=====P==llrIlrIIIPZrltllLI-_--- ------‘~l.fl~-==;=======fl~==~~~~=a===fl Jflt===T---=fll=====tl=====El----..---,-.fl 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chlorocthsne 
Methylene Chloride - 
Acetone 
Carbon DFsulfids 
l,l-Dichloroethene -. - 
l,l-Dichloraethane 
1,2-Dichloroethene~btali 
Chlorofcrm 
1,2-Dichloroethane 
2-6utancne 
L,L,~-Trichloroethane 
Carbon Tetrachloride 
3romodi chloromethane 
l,i-Dickloropropane 
cis-1,3-nichloropropene 
Trichloroechene 
Dibronochloromethane 
l,l,l-Tric~lcroethane‘ 

.___ 
-_ - 

Benzel?e 
Trans-1,3-Dlchloropropene __ ^. 
Bromoform 
4-Methyl-2-pentmona 
2-Hexanone -. --__~ 
Tetra::hlorcethene 
Toluene 
1,1,2,2-Tetrachloroethane 
l u Outside of EIA CLP CC Limits. 

200 u 

200 u 

330 
,200 u 

110 a 

220 JB 

100 u 

100 LJ 
100 u 

2100 
100 u 
100 u 
500 u 
100 u 
100 u 
'00 u 
100 u 
100 u 
2 00 
100 u 

23 J 
100 u 
100 u 
100 u 
500 u 
500 u 

12 J 
13 J 

2lOO 

2000 u 

2000 u 

5900 

2000 u 
570 JB 

l-700 JB 
1000 IJ 
1000 u 
1000 u 

B 
1000 u 
1000 u 
5000 u 
1000 u 

1000 u 

1000 -J 

1000 u 

1000 0 

030 J 
1000 u 
1ooc u 
1000 u 
1000 u 
1000 u 
5000 u 
5000 u 
1000 u 
1000 7 
1000 u 

NA 
aNA 
NA 
Nh 
NA 
NA 
NA 
NA 
NA 

270000 

NA 

NA 

Ia4 

m 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nh 
KA 
b-A 

K.A 

LOC u 

100 u 

380 

100 u 

77 38 

140 JB 

so u 

30 u 
50 u 

E 

so 17 

5n u 

250 u 

50 u 

50 u 

50 u 

50 u 

50 c 

1100 

50 u 

50 c 

50 c 

50 u 

50 v 

250 E 

250 u 

50 u 

50 u 
50 IJ 

NA 500 

HA 500 
NA 190 
NA SO0 
Nh 200 
NA 530 
NA 34 
NA 25c 
NA 25C 
3600 37oc 
NA a5c 
NA 2SC 
NA 1200 

NA 25c 

NA 250 

NA 25c 

NA 250 

NA 250 

NA 50G 

NA 250 

NA 40 

NA 250 

NA 250 

NA 250 

NA 12GO 

NA 1200 
NA 250 

NA a50 
NA 5500 

U 
U 
J 
U 
J-B 
J-B 
J 
'J 
3 



Roy p. buton, Inc. - Lionvilla Laboratory 

Volatiies by GC/MS Report Date: 0_3/'1@/96 08:5X 

RFW btc:? Kumbcr: 96OlLZo2~- Client: Order: 11431032@01 Paue: 4a 

Cuet ID: 69-dw-UVB 69-QI’I-2Dw TRIP Bm PIPLD BLANK VBLKWT VBLKWP BB 

Sample swim : 012 013 Ol(1 015 94LWO37-)hBl 96LVNO37-KB1 

lntormation t.Qtrix: WATBR WATGR h’A”Ei; 1 MATER WATER HATER 
D.F.: 100 1.30 1.00 1.00 1.00 1.00 

Units: vu/z8 L!/L 3C3jL U3/1, uO/L UG/L 

1.2-Dichlkoethane-d4 .. 100 k Lll s 101 P 95 % -00 t 103 b 
Surrogate Toluene-d8 93 * 103 Q 104 I 101 li 101 t 101 t 
Recovery Bromofluorobenzene s2 t 102 % 101 0 90 % 100 t 101 t 
TI=I=flPIIS=ETP=I~II.-----=-~====-===----*-~~ fl=IPP=IIPIPlrfl===Ib-YI====fl=~=~===~~~==fl==~*---.-.-.~l=--=-~==~~=~fl 

Chloronetharc 
Bromonethane .__.. - 
Vinyl Chloride. -.- 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Ijioulfide 
1,1-Dichloroethens - 
l,l-Dichloroethane -. 
1,2-Dictloroethene (total) 

Chloroform 
1,2-Dicklorosthane ~ 

-. 

2.3~&anone 
l,l,L-Trichlcroethane 
Carbon Te-rachloride 
~rcsnodichloromethane 
1,2-Dichloropropa-?e 
cis-1,3-Dichloropropene 
Tr:chloroethene - 
D1branochlorome~hane 
1,1,2-Trichloroetkane - 
Benzene 
Trans-1,3-Dichloropropene -. __ 
Bromoform - 
r-Methyl-2-pentanone 
2-Hexanone 
Tetrach1oroethene- 
Toluene 
l,L,2,2-Tetrachloroethane 
*- outside of EPA CLP QC limits. 

100 u z u 

zoo u 2 u 

200 II 0.5 J 

200 u 2 u 

170 JB 2 B 

3200 B 5 B 
100 u 1 u 
100 u 1 u 
100 u 1 u 
11G 25 

100 u 1 u 

LOO u 1 u 

500 u 5 u 

100 3 I u 

LOO 1J 1 u 

100 IJ 1 u 

lG0 u 1 u 

100 u 1 u 

100 u 0.9 J 

100 u 1 u 

100 u 1 u 

100 u 1 u 

100 u 1 u 

1oc u 1u 
5oc u 5 u 
5oc u 5 u 
300 u 1u 

28 J I U 
100 3 1u 

2 u 

2 Ll 

2 IJ 

2 u 
0.8 JB 

3 JB 
1u 
1. u 
1 u 
1 u 
1 u 
1 u 
5 u 
1 u 
1u 
1 u 
1 u 
1 u 
1 u 
1 u 
1u 
1 u 
1 u 
1 u 
5 u 

5 u 

; 0 

1 u 
1 u 

2 u 

2 u 

2 u 

2 u 

0.6 Jr3 

7 B 

1 u 

1u 
A u 
I v 
5 
1 u 
2 J 

1u 
1 u 

C.7 .r 

1 u 

1 i.I 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 

5 u 

-I u 

0.3 J 

1u 

2 u 

2 u 

2 u 
2 u 

2 

3 J 
1 u 
1 u 
1 u 
1 IJ 
1 u 
L u 

5 1; 
i II 
1 u 
1 u 
1lJ 
1 II 
1u 
1 u 
1 Ii 
1 u 
I u 
1u 
5 u 

5 u 

1u 
1u 
1u 

2 u 
2 u 

2 2 

2 3 

0.9 J-B 

2 JB 

1u 
35 t 

1 u 

1rJ 
1 u 
1 u 
5 u 
1 u 
1 u 
1F 
I u 
iU 

110 t 
1 u 
z u 

107 % 
1u 
1U 
s u 
5 u 
1 u 

111 0 
1u 



I 
i 

Roy B. Weston, Inc. - gd0idlle Laboratory 
voletileS by W/MS Keport Date: 03,ii8/95 C8:53 

Rm Batch IPmbeI-: 9601b202 Clieat: BBP CAMP LiSJEUNE SQrk Order: 11431002QQl Page: 5a 

cl.lBti ID: VBLKWG VBLKWG BS 

Sampie RFW#: 96LMJo38-MBl BSLVNO38-UBl 

Infon?a:ion Waxix: WATI(R WATER 
D.P. : 1.00 1.00 

units : IX/i, UC/L 
- 

2,2-Dicrhloroethane-d4 93 % 98 t 

surrogate Toluene-d8 100 % 99 t 

Kecowry Brcxnofluorobenzene 95 a 94 t 
--f~=Plllllllll.f~f====~~~.===~l=~~~~~~~====fl=~~---.~~~-~fl===~-..-=~==fl --- 

ff=====-----I.IICOfl905==liI====~-===----.----==*-- 
Chlormethane 
Bronxxnethane. 
vinyl chloride ., 
chloroethane ._ 
Methylens Chloride 
Acetone 
Carbon Dieulfide... _ 
l,l-Dichlorocthene 
l,l-Dichloroethane- 
1,2-Dichloroethcne (total) 
Chloroform 
1,2-Dichloroethane 
2-ButanzIc 
l,l,l-Trichlot-oethane 
Carbon Tetcachloride 
aro~dichloromctharacc _ 
r,2-Dichloropropare_ 
cis-1,3-Dichlorcpropene_ 
Trichloroethene 
DFbromochloromethanc. 
1,?,2-Trichloroethane 
Benzene 
Trane-1,3-Cichioropropene 
Bromoform. - 
a-Methyl-2-pentanone 
2-Bexanone 
Tetrachloroethene 
Toluene 
1,1,2.2 -Tetrachloroeihane 
l = Outeide of EPA CLY QC limits. 

2 u 
2 u 
2 u 
2 u 

3.5 J 
2 J 
1u 
1 u 
10 

1 u 

1 u 

1 u 

5 u 
1u 
1 0 
I. LJ 
1u 
1 u 
1 0 
1 u 
1 u 
1 u 
1u 
1u 
5 u 
5 3 
1u 
1 u 
1 u 

2 u 
2 u 
2 u 
2 u 

0.8 JB 
2J.6 
1 I.7 

86 0 
1 u 
1 u 
1u 
1 II 
s lJ 
1u 
1 u 
1 u 
1 u 
5 u 

110 % 
1 u 
1u 

105 t 
1 -J 
1 c 
5 u 
5 u 
1 u 

111 * 
1 u 



SE\T BY:Llonvii:e La,2ora:ory : 1- 5-96 . 11.10 ;WE.STON E~v. M?rrlcs - 

FACMME Ji?AUSyI JJAl 

Rtcipknt’s Tekqy 
Telephone d 
Recipht’s Telephone # 

w.0.t: 

COMMENTS: 



RFW Batch Number: 9603L466 

g&my p'. W.8t.OP, Inu. - Lionrillo Laboratoy 
Volatile6 by GC/MS 

cu@gLt: SAP- WjnxaR 

Report Date: 04/05/96 13:Sl 
03031 Paae: la 

CuBt ID: WB-IN UVR-Ill TRIO RLARK VRLICU 

Sample 
Information 

RFWU : 001 001 Lxl 002 96Lvm61-Ma1 

Matrix: HATBR HATER UATER WATER 
D.P.: 1.00 25.0 1.00 1.00 

unit0 : M/L UG/L W/L 00/L 

cbloromethane 
Bromolnctllanc 
vinyl Chloride 
chloroetbane .--- 
Hsthylens chloride 
Acetone 
Carbon Dieulfide 
1,l -Dicbloroethanr 
l,l-Dichloroetbarm 
i,2-Dicbloroethen (total) 
chloroform 
1,2-Dlchlotosthans 
2-Butanone 
l,l,l-Triohloroethanc 
Carbon Tetrachloridt 
~oaodicbloronethe 
1, 2 -r3ichloropropane 
cis-l,3-Dicbloropropam 

Tricbloroethene 
Dibromochlonmmthane 
l,l, 2-Trichloroethme 
Benzene 
Tram-L,3-Dichloroproperr 
Bromfonn 
4-Methyl-2-~)cntmore 
2 -Hexenone 
Tetrecbloroetbene 
Toluene 
1,1,2,2-Tetrachloroethane 
*I mteide of EPA CLP QC l’hite. 

WA 
NA 
NA 
NA 
NA 

660 B 
NA 
NA 
NA 

NA 
NA 
NA 
HA 
NA 
);A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
WA 
NA 
NA 
NA 

2 u 
2 u 
2 u 
2 u 

0.5 J 
0.7 J 

1 u 
1 u 
1 u 
1 u 
1 u 
1u 
5 u 
1u 
I u 
1 u 
1 u 
1 u * 
1u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
1 u 



9603M86 Clim LEJXUMB n t m cl Number : Work Order: 11431pp;LMl Paue: lb 
cum ID: w8-IV UVB-IW TRIPBLWX VBLKAI 

RE’W# : 001 001 DL( 002 96LVnO61-am1 

.-.. Chkmbenzene 1 u HA 1 u 1 u 
Ethylbenzene 1 u NA 1 u 1 u 
Styre.ne 1 u NA 1 u 1 u - __- 
xylem t total)- 1 u NA 1 u 1 u 
*= Outside of @PA CLP QC limlte. 

i 



my r. ~0rtotb Ina. - tionvi11* Laboratoy 
Volatllae by OC/MS Report Date: 63/75/96 18:5& 

RM Batch Number: 960mQClient: Work order: 1143100200~ Paw : 3 P 

Cuet ID: 69-m-19IW 69-uw-19m 69-au-lwn LP-GU-21IW 69-QII-11vR 69-W-R z 

Sample RFW: 007 007 Dt 00s 009 010 011 g 

InfomIation Matrix: MATER UATRR UATBR ~hTm? WATBR WATER 
Q D.F.: 1.00 5.00 1.00 1.00 1.00 1.00 

Unite: mm um UQJL m/t uQ/L tX/L 

- 
1,2-Dichlorvethane-d4 113 % 111 t 110 8 107 r 114 % 114 c 

Surrogate Toluens-da 106 % 100 % 103 * 105 t 104 4 101 % 
Recovery Bromofluorobenttne 104 % 96 9 102 t 104 t 10s t 102 b 
~~P.l.lllll.r.llllEP~~~~~~~~.~~~.~~~.~~--~--- fl---.-----.~.fl..---*-~---f~------------fl---.-.------fl.----.------ fl 
Chlotcrmcthane 
Bromomethane 
Vinyl Chlot ide 
Chloroethanc 
Methylene Chloride 

hcctona 
Carbon Dfoulfide 
l,l-Dichlorocthcne 
l,l-Dichloroethane 
1,2-Dicbloroethcne (totrl) 
Chloroform 
1.2-Dichloroatham 
2-Butimone 
1,1,1-~Mchloroethane 
Carbon Tetrachloride 
Brouwdichl-thane 
1,2-Dichloropzwpne 
cis-1,3-Dichlorupropme 
Trichlororthene 
Dibromochloromethaac 
r,l,z-Trichloroethant 
Benicne 
Tram -1,3-Dichloropropene 
Brmkof om 
4-Hethy'L-2-pmtanone 
2-Ptxanvne 
Tetrachloroethene 
Tolueac 
1,1,2,2-Tetrachlvrcethane 
*'o Outeide of EPA CLP QC limits. 

0.2 J 
a u 
3 u 
a mu 

lb.5 JB 
E 

0.4 J 
1 u 
1 u 
9 

0.1 J 
1u 
7 
1u 
1u 
1u 
1u 
ltl 

18 
1u 
1u 

0.2 J 
1 u 
1u 
5 u 
s u 
1u 

0.1 J 
1u 

NIL 

Nm 
Nh 

NA 
NA 

68 B 
RA 
NA 

Nh 
WA 

Nh 
Nh 

NA 
Nh 

Nh 

loA 
HA 
Iph 

NA 
NA 
Nh 
Nh 
NA 
MA 
NA 
NA 
NA 
NA 
NA 

2 u 
2 u 
2 u 
2 u 

0.4 JB 
16 B 

1u 
1u 
1u 

26 
1 u 
1 u 
5 u 
1u 
1u 
1u 
1u 
1u 
6 
1u 
1u 

0.1 J 
1u 
1 u 
5 u 
5 u 
1 u 

0.4 J 
1u 

2 u 
2 u 
2 u 
2 lJ 

0.4 J-B 
3JB 
1u 
1u 
1 u 

0.3 J 
1 0 
1 0 
5 u 
1lJ 
1u 
1u 
1 0 
1u 
1 u 
1 u 
1 u 
1u 
1u 
1 u 
s u 
5 u 
1 IJ 
1 u 
1u 

2 u 
2 u 
1 J 
2 u 

0.4 JB 
5 B 
1u 
1u 
1u 
6 
1u 
1 u 
5 u 
1u 
1u 
1 u 
1 0 
1 0 

0.5 a 
1u 
1 u 
1 u 
1 u 
1u 
s u 
5 u 
1 u 

0.a J 
1 u 

2 u 
2 u 
2 u 
2 u 
1 dB 
4&m 
1u 
1u 
1u 
1 u 
10 
1u 
5 u 
1 u 
1u 
1u 
1u 
1u 
1 u 
1 u 
1 u 
1 u 
1U 
1 u 
5 u 
5 u 
1u 
1u 
1u 



RPW Batch Number: 9603b.337 Client: i3BP w LI- Idnr;k Order: 11431002001. Rztcxe 3Q : 
Cust ID: 69-(111-19X11 69-(I#-29IU 69-Glt-19Vli 69-tlW-2lIU I)-tar-Zlvn 69-011-B 

'N 

RFW : 007 007 DL 000 QO9 010 011 - 
0 

Chloxob?nzene 1 u m 10 1u 1 u lua ..- 
Ethylbenzene 1 u NIL 1Kl 1 u 1 u 1m 
Styrent 1u NA 1 u 1u 1u 1vQ 
Xylene {total)- 1u l-m 0.2 J 1u 1 u luo 
l = Outside of BPA CLP QC Limits. 



BpN Batch Number: 96Qm7 

Roy 1. u.Bton, Inc. - Lionvillm tAboratory 
volatilro by GC/Ms Report Date: 03/25/96 la:59 

client: 9#P V Work Order: 1lW PMe: 4g 
16-9 

cuat ID: RXMSI BLANK VBLKWY vBLxnYm!l VBLltxy MtlEXY ES VBLXRO f 
0 

Sample 
InEonnation 

RP##: 
Matrix: 

D.P.: 
unite: 

012 
WATER 

96Lv11104S-ml ¶6LV&O45-1Q)l 96LVSO46-Wl 96LYWO46-IQ1 96LWOII-N9g 
WAlltR WATER UhTER UATER WATER 

1.00 1.00 1.00 1.00 1.00 l.OO= 
W/L UC/L uo/L W/L W/L W/L o 

1,2-Dichloroethane-d4 109 b 107 e 99 # 95 t 100 t 105 t 
Surrogate Toluens-d8 104 b 105 * 104 4 101 b 99 t 101 w 
Recovery Brumofluorobcnzene 101 t 102 * 99 4 95 t 96 t 9% I 

-~.l.llt~r~~l9PDPPIIDlfllfl.~.~.~~~.~~~fl~~~~~~~~~9~~fl 1.1.11*1..=..1.111.2- .lll"l~lll..fl.lllll.=.=~~fl~~.~=.=..~.~fl 
chlorane thaw 
Bromcmmthane 
Vinyl Chloride 
chloroethane 
Mtthylaie Chloride 
Acetone 
hrbtm Dieulfide 
l,l-Dichloro4tbans 
1,l -Dichlorod%an4 
1,2-Dichloro8th~1ne (total) 
chloroform _ 
1,2-Vichlcxoethene 
2 -ButanOnC 
I,I,I-hichloroethene 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloroproprne 
tie-1,3-Dichlorwprqxne 
Trichloroethek 
DibroiwcNoromuthant 
1, 1,2 -Richlotoethane 
Benzena 
Trans-l,J-Dichloropropena 
Broamforr 
4-Methyl-2-pentanone 
I-Hexnnune 
Tctrechloroethcne 
Toluene 
1,1,2,2-Tetrachloroethane 
*= Outside of EPA CLP QC Limita. 

2 u 
2 u 

2 u 
2 0 

0.8 JB 

11 B 
1u 
1u 
la 
1u 
3 
1 u 
5 II 
1 TJ 
1u 
6 
1 u 
1u 
1u 

12 

1u 
1u 
1u 

12 

5 u 

5 u 
1u 

Q.l J 
1 0 

2 u 2 D 

2 u 2 u 

2 u 2 u 

2 u 2 0 

0.6 J 0.9 JB 

2 J 2 JFJ 

1 u 1u 
1 u 66 t 
1tJ 1 u 

1u 1 II 

1lJ 1 u 

1 u 1 u 

5 u 5 u 

1 u 1 u 

1 u 1u 
1u 1u 
1 u 1 u 
1u 1 u 
1u 108 4 
1u 1 u 
1u 1 u 
1u 105 % 
1u 10 
1u 1 II 
5 u 5 u 
5 u 5 u 
1u 1u 
1 u II.2 t 

1u 1 u 

2 u 

2 u 

2 0 
2 u 

2 

2 il 

1u 
1 u 
1u 
1u 
1u 
1 u 
5 u 
1 u 
ltl 
1u 
10 
1 u 
1 u 
1 u 
1 II 
1u 
1u 
1u 
5 u 

5 u 

1 u 

1 u 

1 u 

2 

2 

2 
2 

2 

2 

1. 
79 

1 
1 
1 
1 
5 
1 
1 
1 
1 
1 

103 
1 
1 

101 
1 
1 
5 

5 

1 
105 

1 

U 
u 
U 
u 
B 
JB 
U 
4 
U 
w 
U 
U 
U 
u 
U 
U 
U 
U 
4 
U 
u 
t 
u 
u 
[I 
u 
u 
t 
u 

2 u 

2 u 
2 u 

2 u 

lb7 
2 J 
1u 
1D 
1u 
1u 
1u 
1 u 
5 u 
1u 
1u 
1u 
1 u 
1u 
1u 
1u 
1u 
1 u 
1u 
1u 
5 u 
5 u 
1 u 
1 u 
1u 



Client: SBP CyLetlElxan pFW Batch Member: 96m37 work Order: 11431QQ1QQl Paaa : 4 
Cust ID: RIl'JSB BLAI@X vBLxnY VBLlWYBfl VBLUXY VBLBXY BB VRLIRO 

Irs 
RF## : 012 96LlWOlS-ml 96LvNO45-ml 96LVMO46-MB1 Sb;LtnKHI-KB1 96LVBO46-KBlt 

Q 
Chlorobenzene 1w 1 u 114 0 1 u 107 * rub 
Ethylbensene 1u 1 u 1u 1u 1u 1uo 
S tyrene 1u 1 u 1 u 1u 1 u 1W 
Xyltnc (total1 1u 1U 1u 1u 1 u Ino 
l - Outside of BPA CLP QC limits. 



i 

Ray 1. Wm8toP, ram. - L*on~~ll* 
Volatilsb by awns 

Labor*toy 

Report Date: 03/25/96 la:@ 

RJW Batch Nimber: 9503L337 Client. . Work 0~4310QZQOl &We: 4 r 
0 

Cust ID: VBLXXO BS 0 
0 

Sample RFw#: 96Lvm4a-m1 0 

Information Matrix: MATRR 0 

D-F.: 1.00 
unita : W/L 

. 

1,2-Dichloroethane-d4 108 8 

surrogate Toluenr-d5 101 % 
Recovery momofluorobanrcac 98 * 
II.IIIIPtl*l--.-*.ll.------.----*---.--==-=*- fl.~lPPPP*Lt*lflltll~.~~~~~~ fll~~I.*LOlll~flPI~~~~~~~~~rl~~9-..-.-~~-fl 

2 u 
2 u 
2 u 
2 .u 

0.8 JB 
5u 
10 

72 t 
1u 
1 u 
1 u 
1 u 
5 u 
1 u 
1 u 
1u 
111 
1u 

103 * 
1u 
1u 

100 % 
1u 
1u 
5 u 
5 u 
1u 

104 V 
1u 

i 

Chloromathanc 
mommethane 
vinyl chloride 
Chloroethant 
Methylene Chloride 
Acetone 
carbon Disulfide 
l,l-Dichloroethcne 
i,l-Dichlorosthane 
i,2-Dichloroethsm (total) 
Chlorot arm 
1,2-Dichloxvcthane 
z-Butznone 
l,l,l-rrichloroethane 
Carbon TetrachZoride 
BrQmvdichlorometb 
1,2-Dichloropropme 
cim-l,3-Dichloropropeana 
TYicllloYocthtna 
DibYomOChlOmeth 
1,1,2-Trichloroethan 
Benzene 
Tram-1,3-Dichloropmogans 
Bromoform 
4-Methyl-2-ysntanonc 
2-Hexanone 
Tetrachloroethenc 
Toluene 
1 .L,2,2-Tctrachlomcthanc 
l r outside of EPA CLP QC limits. 



RFWI: 9LLvwmI-ID1 #aa 
*-.. ---.--BP- --.-- --..- .--_ - cz 

Chlorobenrcnc 109 9 .-- -. -- 0 
Et.hylbenrcnc 1 u 0 ---.- 
styrena 1 IT ----e 0 
xylem (total) 1 u .- 0 
l - OutAd of BPlr CLP QC limits. 0 



Appendix E 

VOCs Analysis of UVB-400 Well Development Water 
07/02/97 



Client #: MOB-97-070801 
Address: SBP Technologies Inc 

105 Gregory Square 
Pensacola, FL 32501 
Attn: Fayaz Lakhwala 

Sample Description: 

Goundwater Analysis 

Parameter 

Acrolein 
Acrylonitrile 
Benzene 

mromobenzene 
rmochloromethane 
modichloromethane 

aromoform 
Bromomethane 
set-Butylbenzene 
tert-Butylbenzene 
n-Butylbenzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl Ether 
ChLoroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-Chloropropane 
Dibromochloromethane 
Dibromomethane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
l,l-Dichloroethane 

,fi,2-Dichloroethane 
I-Dichloroethene 

Results 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Units Method Limit 

q/l 5030/8260 250 

w/l 5030/8260 250 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

q/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w-/l 5030/8260 5.0 

ug/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 250 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

w/l 5030/8260 5.0 

Page: Page 1 of 3 
Date: 07/07/97 

Log #: L21238-2 

Label: Purge Water 
Date Sampled: 07/02/97 
Time Sampled: 15:OO 

Date Received: 07/03/97 
Collected By: Client 

Reportable Extr. 
Date 

Analysis 
Date Analyst 

07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07104 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 
07/04 07/04 KS 

V.O.C. Analytical Laboratories 3231 NW 7th Avenue Boca Raton, FL 33431 (8881862-5227 



Client #: MOB-97-070801 
Address: SBP Technologies Inc. 

105 Gregory Square 
Pensacola, FL 32501 
Attn: Fayaz 

ample Description: 

Goundwater Analysis 

Parameter Results Units Method Limit Date Date Analyst 

. . . . . . . . . . . ,...: .i _../....\ . . . . . . . . . . . . . . . ,. .,.,...,. .3 .:::;y:' : ..: :( :. : '. .A,. ~~~9~~~:~ii.'Q~~~n:6 ,:ig~-t~&ounds 

Cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
l,l-Dichloropropene 
trans-1,3-Dichloropropene 
Cis-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropyl Benzene 
4-Isopropyl Toluene 
MTBE 

,-. ethylene Chloride 
3hthalene 
,kopylbenzene 

pcyrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
l,l,l-Trichloroethane 
Trichloroethene 
1,1,2-Trichloroethane 
1,2,3-Trichloropropane 
Trichlorofluoromethane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
Total Xylenes 
Dilution Factor 
Surrogate Recoveries: 
4-Bromofluorobenzene 
Dibromofluoromethane 
Toluene-D8 

(continued) 
120 
9.4 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

11 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
5.0 

5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
503018260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 
5030/8260 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
20 
5.0 
5.0 
5.0 
5.0 
5.0 
50 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

112 % 5030/8260 76-130 
88.0 % 5030/8260 58-146 
101 % 5030/8260 76-119 

07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 

07/04 
07/04 
07/04 

07/03 

07104 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 
07/04 

07/04 
07/04 
07/04 

07/03 

KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 
KS 

KS 
KS 
KS 

Lakhwala 

1200 w/l 160.1 10 

Page: Page 2 of 3 
Date: 07/07/97 

Log #: L21238-2 

Label: Purge Water 
Date Sampled: 07/02/97 
Time Sampled: 15:OO 

Date Received: 07/03/97 
Collected By: Client 

Reportable Extr. Analysis 

V-0-C. Analytical Laboratories 3231 NW 7th Avenue Boca Raton, FL 33431 (8881862-5227 

RH 



Client #: MOB-97-070801 
Address: SBP Technologies Inc 

105 Gregory Square 
F" Pensacola, FL 32501 

Attn: Fayaz Lakhwala 

i 
%krtple Description: 

Goundwater Analysis 

Parameter Results 

g&Kjxg&i'i :i~~~~:~~~ ;;:j ,;:;: j:, :$&in t inued ) 

Total Suspended Solids 8.0 

BDL = Below Detection Limits 

* Compounds are Screened Only, with an estimated detection limit. 

All analyses were performed using EPA, ASTM, USGS, or Standard Methods. 

All analyses were performed within EPA holding times unless otherwise noted. 

Analyses are reported in dry weight unless otherwise indicated by units. 

QAP# 900376G HRS# E86240,86356 NC CERT# 444 

SUB HRS# 86122,86109,E86048 ADEM ID# 40850 ND CERT# R-140 

SC CERT# 96031 TN CERT# 02985 CT CERT# PH-0122 

ELPAT# 13801 CA CERT# I-1068 USACE CERT 

VA CERT# 00395 AZ CERT# AZ0529 MA CERT# M-FL449 L21238-2 
F-- 

Page: Page ; of 3 
Date: 07/07/97 

Log #: L21238-2 

Label: Purge Water 
Date Sampled: 07/02/97 
Time Sampled: 15:OO 

Date Received: 07/03/97 
Collected By: Client 

Units 
Reportable Extr. Analysis 

Method Limit Date Date Analyst 

w/l 160.2 8.0 07/03 07/03 RH 

V.O.C. Analytical Laboratories 3231 NW 7th Avenue Boca Raton, FL 33431 (8881862-5227 



Appendix E 

VOCs Analysis of UVB-400 Monitoring Well Samples 
08/27/97 



P""; ., Lab Name 
I 

Lab Code 

COMPUCHEM ENV. CORP. 

COMPU Case No.: 33127 SAS No.: SIX No.: OOOlV 

Matrix: soil/water) WATER 

1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

SAkPLE NO. 

I I 

Contract: 501144 
15IW 

Lab Sample ID: 866678 

Sample wt/vol: 25.0 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column:DB624 ID: 0.53 (mm) 

Soil Extract Volume: (UL) 

Lab File ID: CN066678A54.D 

Date Received: 08/28/97 

Date Analyzed: 09/02/97 

Dilution Factor: 500.0 

Soil Aliquot Volume: (ULJ) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg) UG/L Q 

74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-OO-3---------Chloroethane 
75-09-2---------Methylene Chloride 
75-35-4---------l,l-Dichloroethene 
75-34-3---------l,l-Dichloroethane 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
71-55-6- 
56-23-5- 
75-27-4- 
10061-01 
79-01-6- 
124-48-1 
79-00-5- 
71-43-2- 

------ 
------ 
-----& 

15---- 
------ 
------ 
------ 

--l,l,l-Trichloroethane 
--Carbon Tetrachloride 
--Bromodichi~romethane 
--cis-1,3-Dichloropropene - 
--Trichloroethene 
--Dibromochloromethane 
--1,1,2-Trichloroethane 
--Benzene 

- 

------ 

10061-02-6- -----trans-1,3-Dichloropropene 
75-25-2---------Bromoform 
127-18-4--------Tetrachloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
loo-41-4--------Ethvlbenzene 
lOO-42-5--------StGene 
78-87-5---------1,2-Dichloronronane 
74-87-3---------Chloromethane A 

I 

75-15-O---------Carbon disulfide 
67-64-l---------Acetone 
108-lo-l--------4-Methyl-2-pentanone 
591-78-6--------2-hexanone 
78-93-3----------2-butanone 
156-60-5--------trans-1,2-Dichloroethene 
156-59-2--------cis-1,2-Dichloroethene 

I 

250 
660 
250 
170 
380 
250 
380 
380 
380 
500 
250 
250 
620 
250 
380 
380 
380 
250 
380 
250 
380 
250 
250 
250 
380 
500 
250 

2500 
1000 
1000 
1500 

380 
8700 

U 

U 
J-B 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

.- 

page 1 of 2 FORM I VOA 

13 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

SAhPLE NO. 

151W .-- 
Lab Name: COMPUCHEM ENV. CORP. Contract: 501144 - , 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG No.: OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866678 

Sample wt/vol: 25.0 (g/mL) ML 

Level: (low/med) LOW 

Lab File ID: CN066678A54.D 

Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 500.0 

Soil Extract Volume: (UIJ) Soil Aliquot Volume: (UL) 

CONC?Z/TRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/Kg) UG/L Q 

1330-20-7-------Xylene (total) 250 U 

page 2 of 2 FORM I VOA 

14 



1E 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

SAMPLE NO. 

I 

F+--. : Lab Name: COMPUCHEM ENV. CORP. 
I 

Contract: 501144 

-. . / 

I 151W 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG No.: OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866678 

Sample wt/vol: 25.0 (g/mL) ML Lab File ID: CNO66678A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 500.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

Number TICS found: 0 
CONCENTRATION UNITS: 
tug/L or ug/Kg) E/L 

CAS NUMBER 
-------_-------- 
---------se----- 

1. 
2. 
3 
4. 
5. 
6. 
7. 
8. 
9 * _.. 

10. 
_I- 

ii: 
13. 
14. 
15. 
16. 
-ct 
II. 

18. 
19. 
20. 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

COMPOUND NAME 
============================ 

RT 
-------- -e-----s 

. 

EST. CONC. 
---em------ 
-----------== 

Q 
----- ----- 

FORM I VOA-TIC 



IA SAklPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM EN-V. CORP. Contract: 501144 
'I 

Lab Code: COMPU Case No.: 33127 SAS No.: SE No. : OOOlV 

17IW 
I 

.̂  

Matrix: (soil/water) WATER Lab Sample ID: 866680 

Sample wt/vol: 25.0 (g/mL) ML Lab File ID: CN066680A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (It-u-n) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg) UG/L 

74-83-g----- 

75-01-4----- 
75-00-3----- 
75-og-2----- 

75-35-4----- 
75-34-3----- 
67-66-3----- 
107-06-2---- 
71-55-6--s-- 
56-23-5----- 
75-27-J----- 

10061-01-5-- 
79-01-6--m-- 
124-48-1---- 
79-00-5----- 

71-43--J----- 

10061-02-6-- 
75-25-2----s 

127-18-4---- 
79-34-5----- 

-- 
-- 
-- 
-- 
-- 

-- 
-- 
-- 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

--Bromomethane 
--Vinyl Chloride 
--Chloroethane 
--Methylene Chloride 
--l,l-Dichloroethene 
--l,l-Dichloroethane 
--Chloroform 
--1,2-Dichloroethane 
--l,l,l-Trichloroethane 
--Carbon Tetrachloride 
--Bromodichloromethane 
--cis-1,3-Dichloropropene 
--Trichloroethene 
--Dibromochloromethane 
--1,1,2-Trichloroethane 
--Benzene 
--trans-1,3-Dichloropropene 
--Bromoform 
--Tetrachloroethene 
--1,1,2,2-Tetrachloroethane 

108-88-3--------Toluene 
108-90-7--------Chlorobenz 
lOO-41-4--------Ethyl!:znzene 
lOO-42-5--------Styrene 
78-87-5---------1,2-Dichlc jropropane 
74-87-3---------Chloromethane 
75-IS-O---------Carbon disulfide 
67-64-l---------Acetone 
108-lo-l--------4-Methyl-2-pentanone 
591-78-6--------2-hexanone 
78-93-3---------2-butanone 
156-60-5--------trans-1,2-Dichloroethene 
156-59-2--------cis-1,2-Dichloroethene 

0.5 
5 

0.5 
15 

0.8 
0.5 
0.8 
0.8 
0.8 

1 
_- 0.5 

0.5 
0.8 
0.5 
0.8 
0.8 
0.8 
0.5 
0.8 
0.5 
0.8 
0.5 
0.5 
0.5 
0.8 

1 
0.E 

c 
2 
2 
1 

0.; 
4 

Q 

J 

J 
3 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
3 
J 
lJ 
3 
IT 
LT 
J 
u 
u 
u 
u 
u 
u 
U 
U 
U 

_-” 

page 1 of 2 FORM I VOA 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

/";: ', ,, Lab Name: COMPUCHEM ENV. CORP. Contract: 501144 
J 

Lab Code: COMPU Case No.: 33127 SAS No.: SIX3 

. -  

SAMPLE NO. 

I 
171W 

I 

No. : OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866680 

Sample wt/vol: 25.0 (g/mL) ML Lab File ID: CN066680A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/Kg) UG/L Q 

1330-20-7-------Xylene (total) 0.5 u 

page 2 of 2 FORM I VOA 

17 



1E 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

. Lab Name: COMPUCHEM w. CORP. Contract: 501144 

: 
SAhPLE NO. 

17IW 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG No.: OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866680 

Sample wt/vol: 25.0 (g/mIJ) ML Lab File ID: CNO6668OA54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

Number TICS found: 0 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

CAS NUMBER 
---------------- --~-----------__ 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
3. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

- 

RT EST. CONC. 
-------- -~~---------- -------- ------------- 

T 

Q 
_---- ----- 

FORM I VOA-TIC 

18 



1A SAbPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
17UW 

,/==-T-. 
J 

Lab Name: COMPUCHEM ENV. CORP. Contract: 501144 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG No.: OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866682 

Sample wt/vol: 25.0 (g/mL) ML Lab File ID: CN066682A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 500.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg) UG/L 

74 -83-9- 
75 ,-01-4- 
75 '-00-3- 
75 -09-2- 
75 -35-4- 
75 -34-3- 
67 -66-3- 

--mm-- 

----__ 
--Bromomethane 
--Vinyl Chloride 
--Chloroethane 
--Methvlene Chloride 
--l,l-kchloroethene 
--l,l-Dichloroethane 
--Chloroform 

107-06-2--------1,2-Dichloroethane 
71-55-6---------l,l,l-Trichloroethane 
56-23-5----- ---Carbon Tetrachloride 
75-27-4------ ---Bromodichloromethane 
10061-Ol-5------cis-1,3-Dichloropropene 
79-Ol-6---------Trichloroethene 
124-48-l--------Dibromochloromethane 
79-OO-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dichloropropene 
75-25-2---------Bromoform 
127-18-4----- ---Tetrachloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 

------ 
------ 
----_- 

108-88-3- 
108-90-7- 
100-41-4- 
100-42-5- 
78-87-5-- 
74-87-3-- 
75-15-0-- 
67-64-1-- 

------ 
----_- 
------ 
------ 
------ -Acetone 

-Toluene 
-Chlorobenzenc 
-Ethylbenzene 
-Styrene 
-1,2-Dichloropropane 
-Chloromethane 
-Carbon disulfide 

108-lo-l--------4-Methyl-2-pentanone 
591-78-6--------2-hexanone 
78-93-3---------2-butanone I 
156-60-5--------trans-1,2-Dichloroethene 
156-59-2 --------cis-1,2-Dichloroethene 

250 U 
480 J 
250 U 
180 J-B 
380 U 
250 U 
380 U 
380 U 
380 U 
500 u 
250 U 
250 U 
380 U 
250 U 
380 U 
380 U 
380 U 
250 U 
380 U 
250 U 
380 U 
250 U 
250 U 
250 U 
380 U 
500 u 
250 U 

2500 U 
1000 u 
1000 u 
1500 u 

880 
9800 

19 
page 1 of 2 FORM I VOA 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

I I 

--.\ ‘, Lab Name: COMPUCHEM ENV. CORP. Contract: 501144 
17UW 

I 

Lab Code 

Matrix: 

COMPU Case No.: 33127 SAS No.: SIX No.: OOOlV 

soil/water) WATER Lab Sample ID: 866682 

Sample wt/vol: 25.0 (g/mL) ML Lab File ID: CN066682A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 500.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

1330-20-7-------Xylene (total) 250 U 

page 2 of 2 FORM I VOA 

20 



r”” ., Lab Name 

Lab Code 

Matrix: ( 

LE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM ENV. CORP. Contract: 501144 

COMPU Case No.: 33127 SAS No.: SDG No.: OOOlV 

soil/water) WATER 

.- 

S&IPLE NO. 

17UW 

Lab Sample ID: 866682 

Sample wt/vol: 25.0 kh.L) ML Lab File ID: CN066682A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 500.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

Number TICS found: 0 
CONCENTRATION UNITS: 
tug/L or ug/Kg) UG/L 

CAS N7JMBER 
-----~---~------ _--------------- 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. _ 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
q" 
L I . 

28. 
29. 
30. 

COMPOUND NAME 

FORM I VOA-TIC 

RT 
-------- ----e--- 

EST. CONC. 
--w--m----_-- 
-------_-____ 

Q 
----- ----- 



1A SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

. Lab Name: 
1 COMPUCHEM ENV. CORP. Contract: 501144 

I I 
2OIW ,- 

Lab Code: COMPU Case No.: 33127 SAS No.: SIX No.: OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866679 

Sample wt/vol: 25.0 (g/mL) ML Lab File ID: CN066679A54.D 

Level: (low/med) Lx>W Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CA.3 NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg) UG/L 

74- 83-9- 
75- 01-4- 
75- 00-3- 
75- 09-2- 
75- 35-4- 
75- 34-3- 
67- 66-3- 

------- 
------- 
------- 
------- 
------- 
------- 
------- 

-Bromomethane 
-Vinyl Chloride 
-Chloroethane 
-Methylene Chloride 
-l,l-Dichloroethene 
-l,l-Dichloroethane 
-Chloroform 

107-06-2--------1,2-Dichloroethane 
71-55-6---------l,l,l-Trichloroethane 
56-23-5---------Carbon Tetrachloride 

.75-27-4---------Bromodichloromethane 
10061-Ol-5------cis-1,3-Dichloropropene 
79-Ol-6---------Trichloroethene 
124-48-l--------Dibromochloromethane 
79-OO-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dichloropropene 
75-25-2---------Bromoform 
127-18-4--------Tetrachloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
loo-41-4--------Ethylbenzene 
loo-42-5--------Styrene 
78-87-5---------1,2-Dichloropropane 
74-87-3---------Chloromethane 
75-15-o---------Carbon disulfide 
67-64-l---------Acetone 
108-lo-l--------4-Methyl-2-pentanone 
591-78-6--------2-hexanone 
78-93-3---------2-butanone 
156-60-5--------trans-1,2-Dichloroethene 
156-59-2--------cis-1,2-Dichloroethene 

0.5 1 
11 

0.5 1 
0.3 , 
0.8 1 
0.5 1 
0.8 1 
0.8 1 
0.8 1 

11 
0.5 1 
0.5 1 
0.8 1 
0.5 1 
0.8 1 
0.8 1 
0.8 1 
0.5 1 
0.8 1 
0.5 1 
0.8 1 
0.5 ’ 
0.5 . 
0.5 . 
0.8 

1' 
0.5 

5 
2 
2 
3 
1 
5 

Q 

,-_ 

,_^- 

22 
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P-=--. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
SPhPLE NO. 

2OIW 
! Lab Name: COMPUCHEM ENV. CORP. Contract: 501144 I. 

Lab Code: COMPU Case No.: 33127 SAS No.: SDGI No. : OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866679 

Sample wt/vol: 25.0 (g/mL) ML! Lab File ID: CN066679A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/Kg) UG/L Q 

1330-20-7-------Xylene (total) 0.5 u 
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1E StiPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
2OIW *d-j". 

‘X Lab Name: 
,I 

COMPUCHEM ENV. CORP. Contract: 501144 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG No.: OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866679 

Sample wt/vol: 25.0 (g/R-L) ML Lab File ID: CNO66679A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (nun) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
Number TICS found: 0 tug/L or ug/Kg) UG/L 

CAS NUMBER 
---------------- ---------_---___ 

1. 
2. 
3. 
4. 
5. 
6. 
-l 
I . 

8. 
9. 

10. 

;A: 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

COMPOUND NAME RT 
-----------___--------~~~~~~ -------- --------------~~~~---------- -------- 

FORM I VOA-TIC 

EST. CONC. 
-----------_- -__------____ 

. 

. 

. 

Q 
===== 

,,--_ 

,- 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

,H-% . 2oUW 
! Lab Name: COMPUCHEM ENV. CORP. Contract: 501144 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG No.: OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866681 

Sample wt/vol: 25.0 (g/mL) ML Lab File ID: CR06668lA54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

-.. / 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-83-9---------Bromomethane 
75-Ol-4---------Vinyl Chloride 
75-O0-3------ ---Chloroethane 
75-09-2---------Methylene Chloride 
75-35-4---------l,l-Dichloroethene 
75-34-3------ ---l,l-Dichloroethane 
67-66-3-- -------Chloroform 
107-06-2--------1,2-Dichloroethane 
71-55-6---------l,l,l-Trichloroethane 
56-23-5-------e -Carbon Tetrachloride 
75-27-4-w-e-m-v -Bromodichloromethane 
10061-Ol-5------cis-1,3-Dichloropropene 
79-Ol-6---------Trichloroethene 
124-48-l--------Dibromochloromethane 
79-OO-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene .- 
10061-02-6------trans-1,3-Dichloropropene 
75-25-2----- ----Bromoforrn 
127-18-4--------Tetrachloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
lOO-41-4--------Ethylbenzene 
loo-42-5--------Styrene 
78-87-5- --------1,2-Dichloropropane 
74-87-3---------Chloromethane 
75-15-O---------Carbon disulfide 
67-64-l---------Acetone 
108-lo-l--------4-Methyl-2-pentanone 
591-78-6--------2-hexanone 
78-93-3---------2-butanone 
156-60-5--------trans-1,2-Dichloroethene 
156-59-2--------cis-1,2-Dichloroethene 

0.5 
0.8 
0.5 
0.3 
0.8 
0.5 
0.8 
0.3 
0.8 

1 
0.5 
0.5 
0.8 
0.5 
0.8 
0.8 
0.8 
0.5 
0.8 
0.5 
0.8 
0.5 
0 c .- 
0 c 
0:;; 

1 
0 c .- 

c 
2 
2 
1 
-2 

1; 

page 1 of 2 FORM I VOA 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

“., Lab Name : COMPUCHEM FQJV. CORP. Contract: 501144 

Lab Code: COMPU Case No.: 33127 SAS No.: SIX 

: 

SklPLE NO. 

2oUW --- 

No. : OOOlV 

Matrix: (soil/water) WATER 

Sample wt/vol: 25.0 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column:DB624 ID: 0.53 (mm) 

Soil Extract Volume: (UL) 

Lab Sample ID: 866681 

Lab File ID: CR06668lA54.D 

Date Received: 08/28/97 

Date Analyzed: 09/02/97 

Dilution Factor: 1.0 

Soil Aliauot Volume: (UL) a 

COWE.NTRATI~N urrrs: 
C2.S NO. COMPOUND tug/L or ug/Kg) UG/L 

I 

Q 

I 1330-20-7-------Xylene (total) 
I 

0.5 U 
t I 

-. 

i 

page 2 of 2 FORM I VOA 
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1E SA&PLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
2oUW 

,- , Lab Name: COMPUCHEM ENV. CORP. Contract: 501144 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG No.: OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866681 

Sample wt/vol: 25.0 (g/n-L) ML Lab File ID: CR066681A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) 

Soil Extract Volume: (UL) 

Number TICS found: 0 

Dilution FdCtOr: 1.0 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
lug/L or ug/Kg) UG/L 

(UL) 

CAS NUMBER 
==========P===== 

1, 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

. 

l- 

COMPOUND NAME RT 

. - 
- 

. - 
- 

. - 
- 
- 
- 
- 
- 

. - 
- 

. - 
- 
- 

. - 

. - 
- 
- 
- 

. - 

. - 

. - 

. - 

. - 

EST. CONC. 
------------_ -----------__ 

Q 
===== 

FORM I VOA-TIC 
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VOLATILE OR-I;: ANALYSIS DATA SHEET 

-m -si Lab Name: COMPUCHEM ENV. CORP. Contract: 501144 
! 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG 

! 

SAMPLE NO. 

21UW 

No. : OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866683 

Sample wt/vol: 25.0 (g/mL) ML Lab File ID: CN066683A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74- 83-9 
75- 01-4 
75- 00-3 
75- 09-2 
75- 35-4 
75- 34-3 
67- 66-3 

l-------- 

-------- 

-------- 

-------- 

-Bromomethane 
-Vinyl Chloride 
-Chloroethane 
-Methylene Chloride 
-l,l-Dichloroethene 
-l.l-Dichloroethane 
-Chloroform 

107-06-2--------1,2-Dichloroethane 
71-55-6------e-m l,l,l-Trichloroethane 
56-23-S---------Carbon Tetrachloride 
75-27-4---------Bromodichloromethane 
10061-Ol-5------cis-1,3-Dichloropropene 
79-Ol-6---------Trichloroethene 
124-48-l--------Dibromochloromethane 
79-OO-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------tra.ns-1,3-Dichloropropene 
75-25-2---------Bromoform 
127-18-4--------Tetrachloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
lOO-41-4--------Ethylbenzene 
lOO-42-5--------Styrene 
78-87-5---------1,2-Dichloropropane 
74-87-3---------Chloromethane 
75-X-O---------Carbon disulfide 
67-64-l---------Acetone 
108-lo-l--------4-Methyl-2-pentanone 
591-78-6--------2-hexanone 
78-93-3---------2-butanone 
156-60-5--------trans-1,2-Dichloroethene 
156-59-2--------cis-1,2-Dichloroethene 

0.5 
0.3 
0.5 
0.3 
0.8 
0.5 
0.8 
0.8 
0.8 

1 
0.5 
0.5 
0.4 
0.5 
0.8 
0.8 
0.8 
0.5 
0.8 
0.5 
0.8 
0.5 
0.5 
0.5 
0.8 

1 
0.5 

5 
2 
2 
3 

0.4 
3 

Q 

lJ 
5 
LJ 
JB 
3 
IT 
J 
3 
LT 
J 
J 
J 
J 
3 
u 
u 
u 
u 
u 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 

-_ 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

:fi‘ "i Lab Name: COMPUCHEM ENV. CORP. Contract: 501144 
! 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG 

,T=-. ., 

ShPLE NO. 

No. : OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866683 

Sample wt/vol: 25.0 (g/mL) ML Lab File ID: CN066683A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
CAS NO. coMPomD tug/L or ug/Kg) UG/L Q 

1330-20-7-------Xylene (total) 0.5 u 

. . 

page 2 of 2 FORM I VOA 
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1E 
VOLATILE ORGANICS ANALYSIS DATA SH?ZET 

TENTATIVELY IDENTIFIED COMPOUNDS 

:, Lab Name: COMPUCHEXM ENV. CORP. Contract: 501144 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG No. : OOOlV 

SklPLE NO. 

21UW ,---- 

Matrix: (soil/water) WATER 

Sample wt/vol: 25.0 W-nIJ) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column:DB624 ID: 0.53 (mm) 

Soil Extract Volume: (UL) 

Lab Sample ID: 866683 

Lab File ID: CN066683A54.D 

Date Received: 08/28/97 

Date Analyzed: 09/02/97 

Dilution Factor: 1.0 

Soil Aliquot Volume: (UL) 

Number TICS found: 0 
CONLCXNTRATION UNITS: 
lug/L or ug/Kg) UG/L 

CA.2 NUMBER 

J. 

6. 
-7 

14. 
15. 
16. 
-7-l 
II 

18 
19 
20 
21 
22 
23 
24 
2s 
26 
9-l 

29. 
30. 

COMPOUND NAME RT 
-------------------_________ ---_---- -------------------_________ ---_---- 

EST. CONC. 
------------- ---_---_----_ 

_.. 

. 

. 

Q 
===== 

,-- 

FORM I VOA-TIC 
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I 1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

S&PLE NO. 

I I 

I WB-IN 
,@--- \ Lab Name: COMPUCHFM ENV. CORP. 

i 
Contract: 501144 

Lab Code: COMPU Case No.: 33127 SAS No. SIX No.: OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866674 

Sample wt/vol: 25.0 (g/mL) ML Lab File ID: CN066674A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume Soil Aliquot Volume: (UL) 

CA.2 NO. COMPOUND 
CONCENTRATION UNITS: 
lug/L or ug/Kg) UG/L 

74-83-9---- 
75-01-4---- 
75-00-3---- 
75-09-2---- 
75-35-4---- 
75-34-3---- 
67-66-3---- 
107-06-2--- 
71-55-6---- 
56-23-5---- 
75-27-4---- 
10061-01-5- 
79-01-6---- 
124-48-1--- 
79-00-5---- 
71-43-2---- 
10061-02-6- 
75-25-2---- 
127-18-4--- 
79-34-5---- 
108-88-3--- 
108-90-7--- 
100-41-4--- 
100-42-S--- 
78-87-5---- 
74-87-3---- 
75-15-0---- 
67-64-1---- 
108-10-l--- 
591-78-6--- 
78-93-3---- 
156-60-5--- 
156-59-2--- 

-- 
-- 
-- 

-- 

-- 
-- 
-- 

-- 
-- 
-- 
-- 

-- 
-- 
-- 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

-Bromomethane 
-Vinyl Chloride 
-Chloroethane 
-Methylene Chlorid e 
-l,l-Dichloroethene 
-l,l-Dichloroethane 
-Chloroform 

hane -1,2-Dichlox 
-l,l,l-Trichloroethane 
-Carbon Tetrachloride 
-Bromodichloromethane 
-cis-1,3-Dichloropropz 
-Trichloroethene 
-Dibromochloromethane 

---1,1,2-Trichloroethane 
---Benzene 
---trans-1,3-Dichloropropene 
---Bromoform 
---Tetrachloroethene 
---1,1,2,2-Tetrachloroethane 
---Toluene 
---Chlorobenzene 
---Ethylbenzene 
---Styrene 
---1,2-Dichloropropane 
---Chloromethane 
---Carbon disulfide 
---Acetone 
---4-Methyl-2-pentanone 
---2-hexanone 
---2-butanone 
---trans-1,2-Dichloroethene 
---cis-1,2-Dichloroethene 

0.5 
1 

0.5 
0.4 
0.8 
0.5 
0.8 
0.8 
0.8 

1 
0.5 
0.5 
0.8 
0.5 
0.8 
0.8 
0.8 
0.5 
0.8 
0.5 
0.8 
0.5 
0.5 
0.5 
0.8 

1 
0.5 

9 
2 
2 
3 

0.3 
3 

Q 

u 
u 
u 
J-B 
U 
u 
u 
u 
u 
u 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
J 
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1A SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
WB-IN 

.\ Lab Name: 
3 

COMPUCHEM ENV. CORP. Contract: 501144 I I - 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG No.: OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866674 

Sample wt/vol: 25.0 (g/mL) ML Lab File ID: CN066674A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND lug/L or ug/Kg) UG/L Q 

1330-20-7-------Xylene (total) 0.5 u 

/- 

page 2 of 2 FORM I VOA 
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1E 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

,H--c. \ Lab Name: COMPUCHEM ENV. CORP. Contract: 501144 

SAhPLE NO. 

UVB-IN 

Lab Code: COMPU Case No.: 33127 SAS No.: SIX No.: OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866674 

Sample wt/vol: 25.0 kd-nIJ ML Lab File ID: CN066674A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

Number TICS found: 0 
CONCENTRATION UNITS: 
tug/L or ug/Kg) UG/L 

CAS NUMBER COMPOUND NAME 
================ ============================ 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
c1-3 

23. I 
24. 
3E I La-/. 
-- I 
26. 
n-2 I 

RT EST. CONC. 
-------- ----------___ -------- ------------_ 

- 

Q 
----_ ----- 

FORM I VOA-TIC 
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1A SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

-. \ Lab Name: COMPUCHEM ENV. CORP. Contract: 501144 

I I 

I W-B-OUT 

1 
.- 

' Lab Code: COMPU Case No.: 33127 SAS No.: SDG No.: OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866677 

Sample wt/vol: 25.0 (g/mL) ML Lab File ID: CN066677A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) _ Dilution Factor: 1.0 

Soil Extract Volume: (UIJ Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
lug/L or ug/Kg) UG/L 

74-83-9 ---------Bromomethane 
75-01-4-- -------Vinyl Chloride 
75-00-3- --------Chloroethane 
75-09-2---------Methylene Chlori-- 
75-35-4- --------l.l-Dichloroethene 

.de 

75-34-3------ ---l;l-Dichloroethane 
67-66-3------ ---Chloroform 
107-06-2 --------1,2-Dichloroethane 
71-55-6- --------l,l,l-Trichloroethane 
56-23-5--- ------Carbon Tetrachloride 
75-27-4 m-.-m -----Bromodichloromethane 
10061-01-5------ cis-1,3-Dichloropropene 
79-Ol-6---------Trichloroethene 
124-48-l--------Dibromochloromethane 
79-00-5- --------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------ trans-1,3-Dichloropropene 
75-25-2- --------Bromoform 
127-18-4--------Tetrachloroet hene 
79-34-S---------1,1,2,2-Tetrachloroetl lane 
108-88-3- 
108-90-7- 
100-41-4- 
100-42-5- 
78-87-5-- 
74-87-3-- 
75-15-0-- 
67-64-1-- 
108-10-l- 
591-78-6- 
78-93-3-- 
156-60-5- 
156-59-2- 

------ 
------ 
------ 
------ 
------ 
------ 
------ 
------ 
------ 
------ 
------ 

-Toluene 
-Chlorobenzene 
-Ethylbenzene 
-Styrene ' 
-1,2-Dichlorl opropane 
-Chloromethane - 
-Carbon disulfide 
-Acetone 
-4-Methyl-2-pentanone 
-2-hexanone 
-2-butanone 
-trans-1,2-Dichloroethene 
-cis-1,2-Dichloroethene 

page 1 of 2 FORM I VOA 

0.5 
1 

0.5 
0.3 
0.8 
0.5 
0.8 
0.8 
0.8 

1 
0.5 
0.5 
0.8 
0.5 
0.8 
0.8 
0.8 
0.5 
0.8 
0.5 
0.8 
0.5 
0.5 
0.5 
0.8 

1 
0.5 

8 
2 
2 
3 

0.8 
0.7 

1 

1 
1 

; 

1 

1 
1 
1 

1 

1 
1 
1 
1 

1 

1 
1 

1 

Q 

u 
u 
u 
J-B 
u 
3 
3 
IT 
3 
3 
u 
3 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
cl 
u 
U 
U 

U 
U 
U 
U 

_-. 

--. 
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1A 
. . . 

SAhPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

Lab Name: COMPUCHEI: ENV. CORP. Contract: 501144 I UVB-OUT 

Lab Code: COMPU Case No.: 33127 SAS No.: SIX No.: OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866677 

Sample wt/vol: 25.0 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column:DB624 ID: 0.53 (mm) 

Lab File ID: CN066677A54.D 

Date Received: 08/28/97 

Date Analyzed: 09/02/97 

Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliuuot Volume: 

CON(ZNTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/Kg) UG/L 

1330-20-7-------Xylene (total) 0.5 

Q 

U 

page 2 of 2 FORM I VOA 
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1E SAkIPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
W-B-OUT 

Lab Name: COMPUCHEM ENV. CORP. 
--. 

" Lab Code: COMPU 

Contract: 501144 

Case No.: 33127 SAS No.: SDG No.: OOOlV 

Matrix: (soil/water) WATER Lab Sample ID: 866677 

Sample wt/vol: 25.0 WnL) ML Lab File ID: CN066677A54.D 

Level: (low/med) LOW Date Received: 08/28/97 

% Moisture: not dec. Date Analyzed: 09/02/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (a) Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
Number TICS found: 0 tug/L or ug/Kg) UG/L 

cAsNuMBER 
---_------------ --__------------ 

1. 
2. 
3. 
4. 
5. 
6. 
? 
I . 

8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

--. 
_,-.. 

RT 
======== 

EST. CONC. Q m-B--- ------======= ----- ----- 

_-._ 

m. 

FORM I VOA-TIC \ 
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Appendix E 

VOCs Analysis of UVB-400 Monitoring Well Samples 
12/l 6197 



1A SAMBLE NO, 
VOLATILE ORGANIC% ANALYSIS DATA SHEET 

I IX-15 I 
Lab Name: CCMPU~ ENV. CORP. Contract: 501144 I i 
Lab Code: CCW?U Case No.: 33127 SAS No.: SDG No.: 0002V 

Matrix: (soil/water) WATBR Lab Sample ID: 878726 

Sample wt/vol: 25.0 (g/mLJ ML Lab File ID: C3R78726B54.D 

Level : (low/med) LOW Date Received: 12/19/97 

% Moisture: not dec. Date Analyzed: 12/29/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 500.0 

Soil Extract Volume: (ULJ) Soil Aliquot Volume: m2 

coNcENTRATIoN UNITS: 
CAS NO. coMFouND (ug/L or ug/Kg) UG/L Q 

74-83-g----- 

75-01-4--*-- 
75-0(-J-3----- 
75-()9-2----- 
75-35-4----- 
75-34-3----- 
67-66-3-w--- 

107-06-2---- 
71-55-6----- 
56-2-J-5----- 
75-27-4----- 

10061-01-5-- 
79-01-6----- 
124-48-l---- 
79-OQ-5----- 
71-43-2-w--- 

10061-02-6-- 
75-25-2----- 
127-18-4---- 
79-34-5----- 
108-88-3---- 
108-9Q-7---- 
100-41-4---- 
100-42-5---- 
78-87-5----- 
74-87-3----- 
75-15-o----- 
67-64-1----- 
108-10-l---- 
591-70-6---- 
78-93-3----- 
156-60-5---- 
156-59-2---- 

-w 

-a 

-- 

-- 

-a 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
WV 

-- 

-a. 

-- 

-- 

-- 

-- 
-- 
-- 
-- 
-- 
-- 

-- 
SW 

-- 

-- 

-s 

c- 

--Bromomethane 
--Vinvl Chloride 
--Chlkoethane 
--Methylene Chloride 
--l,l-Dichloroethene 
--l,l-Dichloroethane 
--Chloroform 
--1,2-Dichloroethane 
--l,l,l-Trichloroethane 
--Carbon Tetrachloride 
--Bromodichlommethane 
--cis-1,3-Dichloropropene 
--Trichloroethene 
--Dibromochloromethane 
--1,1,2-Trichloroethane 
--Benzene 
--trans-1,3-Dicbloropropene~ 
--Bromoform I 
--Tetrachloz pthene 
--1,1,2,2-TetrachloE let bane__ I -1 
--Toluene 
--Chlorobenzene 
--Ethylbenzene 
- -Styrene 
--1,2-Dichloropropane 
--Chloromethane 
--Carbon disulfide 
--Acetone 
--4-Methyl-2-penta 
--2-hexanone 
--Z-butanone 
--trans-1,2-Dichloroethene 
--cis-1,2-Dichloroethene - 

# 
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250 u 
340 J 
250 u 
490 JB 
380 U 
250 U 
380 u 
380 U 
380 U 
500 u 
250 U 
250 u 
500 
250 U 
380 U 
380 U 
380 U 
250 u 
380 U 
250 U 
380 U 
250 u 
250 u 
250 u 
380 U 
500 u 
250 U 

2500 U 
1000 U 
1000 u 
1500 u 

380 U 
7900 

_-- 



lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEN m. CORP. Contract: 501144 
f-@- Lab Code: CXMPU Case No.: 33127 SAS No. : SDG 

IW-15 

Matrix: (soil/water) WATER 

Sample wt/vol: 25.0 (g/mL) ML 

Level : (low/med) L0W 

% Moisture: not dec. 

GC Column:DB624 ID: 0.53 hm) 

No. : 0002v 

Lab Sample ID: 878726 

Lab File ID: C3R78726B54.D 

Date Received: x2/19/97 

Date Analyzed: 12/29/g? 

Dilution Factor: 500.0 

sAPem NO. 

Soil Extract Volume: (UL) Soil Aliquot Volume: (U-J 

CONCENTRATION UNITS: 
CAS NO. coMEJouND (ug/L or ug/Kg) uG/L Q 

1330-20-7 -------Xylene (total) 250 U 

f-=-- # 
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lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM ENV. CORP. Contract: 501144 

SAMPLE NO. 

IW-17 i 

Lab Code: COMPU Case No.: 33127 SAS No.: SDS No.: 0002V 

Matrix: (soil/water) WATER Lab Sample ID: 878720 

Sample wt/vol: 25.0 (g/n&) ML Lab File ID: CN07872OB54. D 

Level : (low/med) Low Date Received: 12/19/97 

% Moisture: not dec. Date Analyzed: 12/z/97 

GC Column : DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: Soil Aliquot Volume: !W 

CAS No. 
C0NCEWI'RATIoN UNITS: 
tug/L or ug/Kg) UG/L Q 

74-%3-9- 
75-01-4- 
75-00-3- 
75-09-2- 
75-35-4- 
75-34-3- 

I------ 

----o- 

--.w--- 

---w-w 

--s-e- 

-m---- 

'--Bromomethane 
--Vinyl Chloride 
--Chloroethane 
--Methylene a 
--l.l-Dichloroethene- 
--l;l-Dichloroethane 

67-66-3-- -------Chloroform 
107-06-2 --------1,2-Dichloroethane 
71-55-6 ---------l,l,l-Trichoroethane 
56-23-5-----a-w -Carbon Tetrachloxide 
75-27-4 ---------Bromodichlommethane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene I 
124-48-l --------Dibromochloromej m  bane 
-Jg-()o-5-------- ,-1,1,2-Trichlorokhane I 
71-43-2"------- -Benzene 
10061-02-6 ------trms-lT -- ----- -, 3-Dichloropropene 
75-25-2 ---------Brom&o~ 
127-m-4 --------Tetracfiloroethene 
7g-34-5--------- 1,1,2,2-Tetrachloroethane 
108-88-3- ------ -Toluene 
10%-90-7- -C!hlorobenzene 
100-41-4- -Ethylbenzene 
X00-42-5- -Styrene 
78-87-S-- -1,2-Dichloropropane 
74-%7-3-- -Chlomnethane 
75-15-0-- -Carbon disulfide 

-w---- 

---w-v 

----se 

--mm-- 

--w--- 

-w..--- 

67-64-l ---------~&one 

108-10-l --------4-Methyl-2-pentanone 
591-78-6--------2-h&one 
7%-93-3---------2-butanone 
156-60-5 --------trms-1,2-Di( m aoroethene 
156-5CJ-2-------- cis-1,2-Dichloroethene - 

I 

6 
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U 
JB 
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:: 
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VOLATILE ORGANIC ANALYSIS DATA SHEZEfl' 
SAMPLE NO. 

I 

Lab Name: CXMPUCHEM ENV. CORP. Contract: 501144 I IW-17 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG No.: 0002V 

Matrix: (soil/water) WATER Lab Sample ID: 878720 

Sample wt/vol: 25.0 (g/n&) ML Lab File ID: CN078720B54.D 

Level : (low/med) LOW Date Received: 12/19/97 

% Moisture: not dec. Date Eulalyzed: 12/23/97 

GC Column:DB624 ID: 0.53 hm) Dilution Factor: 1.0 

Soil Extract Volume: (UIJ) Soil Aliquot Volume: (UJ-4 

CAS NO. COMPOUND 
CONCETYTRATION UNITS: 
(w/L or ug/Kg) uG/L 

1330-20-7 -------Xylene (total) 
I 

0.5 

Q 

U 

l 
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lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

Lab Name: COMPUCHEM ENV. CORP. 
IW-17MS 

Contract: 501144 t 
Lab Code: COMPU Case No.: 33127 SAS No.: SD3 No.: 0002V 

Matrix: tsoil/water) WATER Lab Sample ID: 878721 

Sample wt/vol : 25.0 (g/mL) ML Lab File ID: CN078721B54.D 

Level : (low/med) Low Date Received: 12/19/97 

% Moisture: not dec. Date Analyzed: 12/24/97 

GC Column:DB624 ID: 0.53 hlYd Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(w/L or ug/Kg) UG/L 

74-83-9-v-m-s 

75-Ol-4------ 
75-0()-3------ 
75-09-2-----s 
75-35-4------ 
75-34-3------ 
67-66-3-m-s-s 
107-06-2----- 
71-55-6-s---- 
56-23-5------ 
75-2-?-4-w---- 

10061-01-5--- 
79-()1-6-----s 
124-48-l----- 
79-00-5------ 
71-43-2-w---- 

10061-02-6--- 
75-25-2-v---- 
127-18-4----- 
79-34-5------ 
108-88-3----- 
108-90-7----- 
100-41-4----- 
100-42-5----- 
78-87-5-s-e-s 
74-87-3--s--- 
75-15-0------ 
67-64-1-e-e-m 

108-10-l----- 
591-78-6----- 
7&)-93--J------ 
156-60-5----- 
156-59-2----- 

---Bromomethane 
---Vinyl Chloriae 
---Chloroethane 
-m 

-- 

-a 

-- 

-- 

a- 

-- 

-- 

-- 

-- 

e.- 

-.m 

-Methylene mm_ 
-l,l-Dichloroethene 
-l,l-Dichloroethane 
-ChlorofoYm 
-1,2-Dichlos oethane 
-1,X,1-Trichloroethane 
-Carbon Tetrachloride 

ne 
-Bromodichl.oromethane 
-cis-1,3-DichloroprG 
-Trichloroethene 
-Dibromochloromethane 
-1,1,2-Trichloroethane 

---Benzene 
---trans-1,3-Dichloropropene 
---Bromofonn 
---Tetrachloroethene 
---1,1,2,2-Tetrachloroethane- 
SW -Toluene -1 
-- -Chlorobenzene 
-- -Ethylbenzene 
-- ,-Styrene 
we. -1,2-Dichloropropane 
--Xhloromsthane 
---carbon disulfide 
---Acetone 
---4-Methy‘l-2-pentanone 
---2-hexanone 
---2-butanone 
---trans-1,2-Dichloroethene 
---cis-1,2-Dichloroethene 

5JB 5JB 
5 5 
5 5 
5 5 
6 6 
5 5 
5 5 
6 6 
6 6 
5 5 
6 6 
7 7 
5 5 
6 6 
6 6 
5 5 
6 6 
6 6 
5 5 
5 5 
5 5 
6 6 
3 3 
5 5 

19 19 
30 30 
27 27 
26 26 

6 6 
11 11 

-. 

l 

page 1 of 2 FORM I VOA 

-.- 

i6 



VOLATILE ORGANIE ANALYSIS DATA SHEET 

Lab Name: COMPUCNEM ENV. CORP. Contract: 501144 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG 

Matrix: (soil/water) WATER Lab Sample ID : 

Sample wt/vol: 25.0 (g,'mL) ML Lab File ID: 

SAMPLE NO. 

IW-17MS 

No. : 0002v 

878721 

CN078721B54.D 

Level: (low/med) LOW Date Received: 12/19/97 

% Moisture: not dec. Date Analyzed: 12/24/97 

GC Column:DB624 ID: 0.53 (run) Dilution Factor: 1.0 

Soil Extract Volume: (U.LJ 

'XNGZNTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/Kg) UG/L Q 

1330-20-7 -------Xylene (total) 16 

,p---. l 
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VOLATILE ORGANIE ANALYSIS DATA S.HEXT 
SAMPLE NO. 

I I 

Lab Name: COMPUCHW ENV. CORP. Contract: 501144 I IW-17MSD I 
i r I A< 

Lab Code: CUMPU Case No.: 33127 SAS No.: SIX3 No.: 0002V 

Matrix: (soil/water) WATER Lab Sample ID: 878722 

Sample wt/vffl: 25.0 (g/mLf ML4 Lab File ID: CN078722B54.D 

Level : (low/med) LOW Date Received: 12/19/g? 

% Moisture: not dec. Date Analyzed: 12/24/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 1UL) Soil Aliquot Volume: (UL) 

CONCEWTRATION UNITS: 
CAS NO. COMEYXIND tug/L or ug/Kg) UG/L Q 

74-83-9-- -------Bromomethane 
75-01-4-------- -Vinvl Chloride 
75-00-3--- 
75-09-2--- 
75-35-4--- 
75-34-3--- 
67-66-3--- 
107-06-2-- 
71-5!j-6--- 
56-23-5--- 
75-27-4--- 
10061-01-5 
79-01-G--- 
124-48-1-- 
79-00-5--- 
71-43-2--- 
10061-02-6 
75-25-2--- 
127.-18-4-- 
79-34-5--- 
loa-aa-3-- 
108-90-7-- 
loo-41-4-- 
100-42-S-- 
7a-87-5--- 
74-87-3--- 
75-15-0--- 
67-64-l--- 
loa-lo-l-- 
591-78-6-B 
78-93-3--- 
156-60-5-- 
156-59-Z-- 

---- 

..--- 

---- 

es-- 

---_ 

s-w- 

---w 

---- 

w--s 

---- 
e-m- 

---- 

---- 

es-- 

---m 

---- 

---- 
B--w 

---- 

w-w- 

---- 

--mm 

---- 

-w-w 

-e-w 

---- 

-w..- 

-w-w 

---- 

-m-w 

---- 

--ChGroethan~ I 
--Methylene Chs 
--l,l-Dichloroethene 
,--l,l-Dichloroethane- 
--Chloroform 
--1,2-Dichloroethane 
--l,l,l-Trichloroethane 
--Carbon Tetrachloride 
--Bromodichloromethane 
--cis-1,3-Dichloropropene 
--Trichloroethene 
--Dibromochloromethane 
--1,1,2-Trichloroethane 
--Benzene 
--trans-1,3-Dichlc _ _ -, zopropene 
--Bromoform 
--Tetrachloroethene 
--1,1,2,2-Tetrachloroethane 
--Toluene 
- -Chlorobenzene 
L-Ethylbenzene 
--Styrene 
--1,2-Dichloropropane 
--Chloromethane 
--Carbon disulfide 
--Acetone 
--4-Methyl-2-pentanone 
--2-hexanone 
--2-butanone 
--trans-1,2-Dichloroethene 
--cis-1,2-Dichloroethene 

4 
6 
4 
5JB 
4 
5 
5 

E 
5 
6 
6 
5 
6 
a 
5 
6 
6 

5 
23 
33 
28 

- 27 
6 

10 I 

, 
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ANALYSIS DATA SHEET 
SAMPLE NO. 

1 

Contract: 501144 
IW-17MSD 

VOLATILE ORGANI% 

Lab Name: COMPUCHElM ENV. CORP. 
H-x / Lab Code: COMPU Case No.: 33127 SAS No.: SIX No.: 0002V 

Matrix: (soil/water} WATER Lab Sample ID: 878722 

Sample wt/vol: 25.0 (g/n&) MLI Lab File ID: CN078722B54.D 

Level : (low/med) LOW Date Received: 12/19/97 

% Moisture: not dec. Date Analyzed: 12/24/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (ULf Soil Aliquot Volume: (IL5 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/Kg) UG/L 0 

1330-20-7 -------Xylene (total) 16 
I- 

,- , 
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VOLATILE ORGANI;; ANALYSIS DATA SHEET 
SAMPLE NC. 

I 
Lab Name: COMPUGGM ENV. CORP. i 

IW-20 
Contract: 501144 

.^ 
Lab Code: COMPU Case No.: 33127 SAS No.: SDG No.: 0002v 

Matrix: (soil/water) WATER Lab Sample ID: 878724 

Sample wt/vol: 25.0 (g/nlL) ML Lab File ID: CN078724BS4.D 

Level : (low/med) LOW Date Received: 12/19/97 

% Moisture: not dec. Date Analyzed: x2/23/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (ULJ Soil Aliquot Volume: (UL) 

CONCENI'RATION UNITS: 
C?S NO. COMPOUND lug/L or g/Kg) W/L Q 

74-83-9 ---------Bromomethane I 
75-01-4 ---------Vinyl ChloriZ- I 
75-W-3---- ----Chloroethane 
75-09-2 ---------Methylene mde 
75-35-4 ---------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
67-66-3 ---------Chloroform 
107-06-2--- -----1,2-Dichloroethane 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5- --------Carbon Tetrachloride 
75-27-4-----m-m -Bromodichloromethane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-l-- e-e” --Dibromochloromethane 
79-00-5--- “““” --1,1,2-Trichloroeth 
71-43-2--- ---- --Benzene 
10061-02-6 ,--we --trans-1,3-Dichloropropene 
75-25-2-s----- --3romoform 
127-18-4-- w--e --Tetrachloroethene 
7g-34-5-------- -1.1.2;i-Tetrachloroethane 
1()8-88-3------ --T&&e 
108-9()-7------ --Chlorobenzene 
100..41-4------ --Ethylbenzene 
1OfJ-42-5------ --Styrene 
78-a7-5”“““-“” --1,2-Dichloropropa 
74-$7-3------- --aloromethane 
75-15-o------- --Carbon disulfide 
67-64-1------- --Acetone 
108-1()-l------ --4-Methyl-2-pentanone 
591-78-6--------2-hexanone I 
78-93-3---------2-butanme 
156-60-5-----s-- tram-1,2-Dichloroethene 
156-59-2--w----- cis-1,2-Dichloroethene 

0.s u 
1u 

0.5 u 
15 u 

0.8 U 
0.5 u 
0.8 u 
0.8 U 
0.8 W 

0.; :: 
0.5 u 
0.8 7-I 
0.5 u 
0.8 U 
0.8 U 
0.8 U 
0.5 u 
0.8 U 
0.5 u 
0.8 U 
0.5 u 
0.5 u 
0.5 u 
0.8 U 

1w 
0.5 u 

5U 
2u 
2u 
3u 

0.8 U 
5 

. 
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IA 
VOLATILE ORG?JNICS ANJJLYSIS DATA SHEET 

SAMPLE NO. 

IW-20 
Lab Name: COMUJCHEM ENV. CORP. Contract: 501144 i 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG No.: 0002V 

Matrix: (soil/water) WATER 

Sample wt/vol: 25.0 (g/lriL) MLI 

Level : (low/med) LOW 

Lab Sample ID: 878724 

Lab File ID: CN078724B54.D 

Date Received: 12/19/97 

% Moisture: not dec. Date Analyzed: 12/23/97 

GC Column:DB624 ID: 0.53 hd Dilution Factor: 1.0 

Soil Extract Volume: fuL1 Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/Kg) UG/L Q 

1330-20-7-------Xylene (total). f 0.5 w 

FORM I VOA page 2 of 2 
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IA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Uw-17 
Lab Name: COMFWW ENV. CORP. Contract: 501144 

,--. 
Lab Code: COMFU Case No.: 33127 SAS No. : SDG No.: 0002V 

Matrix: (soil/water) WATER Lab Sample ID: 878723 

Sample wt/vol: 25.0 (g/mL) ML Lab File ID: CR078723A54.D 

Level: (low/med) LOW Date Received: 12/19/97 

% Moisture: not dec. Date Analyzed: 12/24/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 833.0 

Soil Extract Volume: WI3 Soil Aliquot Volume: (5) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/Kg) UG/L 

74-83-9---- -----Bromomethane 
75-01-4 ---------Vinyl Chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene Chloride 
75-35-4-- -------l,l-Dichloroethene 
75-34-3 ---------l,l-Dichloroethane 
67-66-3--- ------Chloroform 
1a7-06-2- -------1,2-Dichloroethane 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5---- -----Carbon Tetrachloride 
75-27-4---- -----Bromodichloromethane 
10061-01-5 ------cis-1,3-Dichloropropene 
79-01-6 ---------Trichloroethene 
124-48-1----m-w- Dibromochloromethan 
7g-()o-5--------- 1,1,2-Pichloroetde -. 
71-43-2 ---------Be~ene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bro~fo~ 
127-18-4 --------Tetrachloroethene 
7g-34-5--------- 1,1,2,2-Tetrachloroethane- 
lO$-88-3--------Toluene 
108-90-7-------Xhlorobenzene 
100-41-4-- ------Ethylbenzene 
lOO-42-5--------Sty 
78-87-5 ---------1,2-Dichloropropane 
74-87-3---------Chloromethane 
75-15-O--------- Carbon disulfide 
67-64-1-- 
108-10-1- 
591-78-6- 
78-93-3-- 
156-60-5- 
156-59-Z- 

------ 

------ 

---a-- 

-Acetone 
-4-Methyl-2-pentanone 
-2-hexanone 
-2-butanone 
-trans-1,2-Dichloroethene 
-cis-1,2-Dichloroethene 

420 
340 
420 
830 
620 
420 
620 
620 
620 
830 
420 
420 
260 
420 
620 
620 
620 
420 
620 
420 
620 
420 
428 
420 
62C 
83C 
42C 

420C 
17oc 
17oc 
250C 
1OOf 

13ooc 

Q 

U 

;: 
JB 

:: 

:: 
U 
U 
U 
U 
J 

:: 

:: 
U 
U 

:: 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 

_,-- 
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IA 
VOLATILE ORGANICS ANALYSIS DATA SKEET 

SAMPLE NO. 

1 I 

Lab Name: COMPUCHEM EN'V. CORP. Contract: 501144 I UW-17 

Lab Code: COYPU Case No.: 33127 SAS No. : SIX No.: 0002V 

Matrix: (soil/water) WATER 

Sample wt/vol: 25.0 (g/mu ML 

Level: (low,'med) Low 

% Moisture: not dec. 

GC Column:DB624 ID: 0.53 (mm) 

Lab Sample ID: 878723 

Lab File ID: CR078723A54.D 

Date Received: 12/19/g? 

Date Analyzed: 12/24/97 

Dilution Factor: 833.0 

Soil Extract Volume: (S) Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
CAS NO. CoMpouND tug/L or ug/Kg) UG/L Q 

I 1330-20-7 -------Xylene {total) 
I 

420 U 
I 

I I I- 

, 
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VOLATILE OR-IS ANALYSIS DATA SHEET 
SAMPLE NO. 

I I 

Lab Name: CDMPUCHEIM ENV. C0RP. Contract: 501144 I uw-20 
I 

Lab Code: COMPU Case No.: 33127 
,-- 

SAS No.: SDG No.: 0002V 

Matrix: (soil/water) WATER Lab Sample ID: 878725 

Sample wt/vol: 25.0 (g,'mL) ML Lab File ID: CN078725B54.D 

Level: (low/med) L~J Date Received: 1.2/19/97 

% Moisture: not dec. Date Analyzed: 12/24/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (ULJ Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/Kg) W/L Q 

74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl ChloriY 
75-00-3- --------Chloroethane 
75-09-2---- ---- 

75-35-4---- ---- 

75-34-3---- ---- 

67-66-3---- --em 

107-06-2--- ---- 

71-55-6-------- 
56-23-5---- w-m- 

75-27-4---- ---w 

10061-01-5- ---- 

79-01-6---- ---- 

124-48-1--- m---l. 

79-00-5---- ---- 

ne &lorrde -Methyl@ 
-l,l-Dichloroethene 
-l,l-Dichloroethane 
-Chloroform 
-X,2-DicNoroethane 
-l,l,l-Trichloroethane 
-Carbon Tetrachloride 
-Bromodichloromethane 
-cis-1,3-Dichloropropene 
-Trichloroethene 
-Dibromochloromethane 
-1,1,2-Trichloroethane 

71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------&o~fo~ 
127-18-4 --------Tetrachloroethene 
79-34-5 ---------1,1,2,2-Tetrachloroethane 
108-88-3----- ---Thehe 
108-90-7----- ---Chlorobenzene 
100-41-4----- ---Ethylbenzene 
lOO-42-5--------Styne 
78-87-5- ---1,2-Dichloropropane 
74-87-3- ---Chloromethane 
75-15-O- ---Carbon disulfide 
67-64-l ---------Acetone 
108-10-l --------4-Methyl-2-pntanone -. 
591-78-6--------2-h-one ~~ I 
78-93-3---------2-butanone 
156-60-5----w--- trans-1,2-Dichloroethene 
156-59-2-------- cis-1,2-Dichloroethene 

0.5 

0.; 
1 

0.8 
0.5 
0.8 
0.8 
0.8 

0.: 
0.5 
0.8 
0.5 
0.8 

FL; 
0.5 
0.8 
0.5 
0.8 
0.5 
0.5 
0.5 
0.8 

1 
0.5 

r e 
2 
2 
3 

0.G 
4 

? 
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U 

ii 
U 
U 
U 
U 
U 

:: 
u 
u 
U 
U 
U 

:: 
U 
U 
U 
U 
U 
U 

: 
U 

:: 
U 
u 

_/- 
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3.A SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

UW-20 I 
Lab Name: COMFlJCHEZM ELNV. CORP. Contract: 501144 i 

f---l Lab Code: COMPU Case No.: 33127 SAS No.: SIX No.: 0002V 

Matrix: (soil/water) WATER Lab Sample ID: 878725 

Sample wt/vol: 25.0 (g/lnLl) ML Lab File ID: CN078725354.D 

Level: (low/med) LOW Date Received: 12/19/97 

k Moisture: not dec, Date Analyzed: 12/24/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL? 

CONCENTRATION UNITS: 
CAS NO. cxxP0uN.D tug/L or ug/Kg) UG/L Q 

I 1330-20-7 -------Xylene (total) 
I 

1 
I 

0.5/U 1 
I- I 

page 2 of 2 FORM I VOA 
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IA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

I Uw-21. I 
Lab Name: COJXPUCHEM ENV. CORP. Contract: 501144 I 
Lab Code: COMPU Case No.: 33127 SAS No.: SDG No.: 0002V _- 

Matrix: (soil/water) WATER Lab Sample ID: 878727 

Sample wt/vol : 25.0 (g/mL) ML Lab File ID: CN078727B54.D 

Level : (low/med) LOW Date Received: 12/19/97 

% Moisture: not dec. Date Analyzed: 12/24/w 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: WJ) Soil Aliquot Volume: (UL) 

CAS NO. 
MNCENTRATION UNITS: 

COMPOUND hag/% or ug/Kg) UG/L 

74-8-j-g------- 

75-01-4------- 
75-()(-j-3------- 
75-09-2------- 
75-35-4--"---- 
75-34-3------- 
67-66-3----s-- 
107-06-2------ 
71-55-6------s 
56-23-5-s----- 
75-27-4------- 

10061-Ol-5---- 
79-()1-6------v 
124-48-l ______ 
7g-()o-5------- 
71-43-2-m----- 

10061-02-6---- 
75-25-2--e-w-- 
127-18-4------ 
79-34-5--*---- 
108-88-3------ 
1()8-90-7------ 
100-41-4------ 
100-42-5------ 
78-87-5-----m- 
74-87-3 -______ 
75-15-O------- 
67-64-1------- 
108-10-l------ 
591-78-6------ 
78-93-3---s--- 
156-60-5------ 
156-59-2------ 

le 
--Bromomethane 
--Vinyl Chlorir - 
--Chloroethane 
--Methylene m 
--l,l-Dichloroethene 
--l,l-DicNoroethane 
--Chloroform 

.de - 

--1,2-Dichloroethane 
--l,l,l-Trichloroethane 
--Carbon Tetrachloride 
--Bramodichloromethane =I 
--cis-1,3-DicK Loropropene I 
--Trichloroethene 
--Dibromochloromethane 
--1,1,2-Trichloroethane 
--Benzene 
--trans-1,3-Dichloropropene 
--Bromoform 
--Tetrachloroethene 
--1,1,2,2-Tetrachloroethane 
--Toluene 
--Chlorobenzene 
--Ethylbenzene 
--Styrene 
--1,2-Dichloropropane 
--Chloromethane 
--Carbon disulfide 
--Acetone 
--4-Methyl-2-pentanone 
--2-hexanone 
--2-butanone 
--tram-1,2-Dichloroethene 
--cis-1,2-Dichloroethene - 

I 0.53 u 
1u 

0.5 u 
1JB 

0.8 U 
0.5 u 
0.8 U 
0.8 U 
0.8 U 

0.; ii 
0.5 u 
0.3 J 
0.5 u 
0.8 U 
0.8 U 
0.8 U 
0.5 u 
0.8 U 
0.5 u 
0.8 U 
0.5 u 
0.5 u 
0.5 u 
0.8 U 

1u 
0.5 u 

5u 
2u 

iii 
0.3 J 

3l 

Q 

I l- 

, 
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1A SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

uw-21 
Lab Name: COMPUCHEM ENV. CORP. Contract: 501144 

Lab Code: COMPU Case No.: 33127 SAS No.: SDG No.: 0002V 

Matrix: (soil/water) WATER Lab Sample ID: 878727 

Sample wt/vd: 25.0 (g/mL) ML Lab File ID: CN078727B54.D 

Level: (low/med) LOW Date Received: 12/19/97 

% Moisture: not dec. Date Analyzed: 12/24/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Fxtract Volume: (uu Soil Aliquot Volume: (UL) 

CONCEWI'RATION WITS: 
CAS NO. COMPOUND tug/L of ug/Kg) UG/L Q 

1330-20-7 -------Xylene (total) 0.5 u 

page 2 of 2 FORM I VOA 

27 



. 
Off-gas VOCs Analyt~cai Reports 
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Environawncal Science P mtgfnaering 12/17/96 STATUS :PIHAL PAGE L 
PROJECT I?WEEP. 1296002V L201 PRoJecT NAUE SBP Tts-s~s 
PIBLD GFan sBPTr14 ~COORDINAToRBARaARARIl-rRR 

CLIEUI SAMPLB ID'S: 
ESE FIELD GROUP: 
ESE SEQu.uiCE w: 

DATE ax4LEmED: 
TIMS CbttECTEb: 

69XGB-AIR-VW-l-5 69X5&NIP-WC-O-5 69KGB-AIR-VOC-0-5B 
sBPTn4 sBFrrl4 sBPrrL4 

17 18 L9 
U/14/96 11/14/96 L1/25/96 

P-S UNITS HETBDD 
_.._________----__-------------- -e-e_----- --e-e--- 

BBUZYL CRLORIDB 

CARBON T-XUDB 

C!HMROBEtJZEtlB 

CHMROETHAHE 

CRLQROFORU 

aiLQ- 

l.Z-DLBR-COD%1 

1.2-DICKLOROBWZENB 

1.3,DfCKUROBgmBJO 

,1,4-DLCHUXOSBNZENE 

DXCXXL’RQDIPLUORO 

1,2-DIC?X.OROB%W3E 

1,2-DICHLOROETXAHB 

1,1-DICHLOROKTXYLENE 

~1s-~~a-m3co~oe??(EFIB 

1,2-DICHLCROPROP?i%E 

cIs-1,3-oIclILoRopRowlcE 

TIUiJS-1.3-DICHLOROPROPElQ 

BTtNLSBN!&B??B 

FREDN 113 

FR!Jm 114 

kmmauw%urADIEKG 

U,P-XrLlsNS 

FIFpwLBNg CSLORIDB 

o-XYLSNE 

WXRENB 

1.1.2,2-TlnRNxmv 

-RoirTHENE 

PPBV 

PPWJ 

PPBV 

PPBV 

PPBV 

PPBV 

Pp%V 

Pew 

PPaV 

PewJ 

PeBV 

PFBV 

PP!3V 

PWV 

Pew 

PPBV 

PPBV 

PPBV 

PPBV 

PWV 

PPBV 

PPBV 

PWV 

PPBV 

PPW 

Pew 

PPBV 

PPW 

PWV 

PPBV 

BPA TO-14 

SPA m-14 

EPA TO-14 

BPA m-14 

BPA TO-14 

SPA TO-14 

EPA TO-14 

EPA TO-14 

EPA To-14 

SPA M-14 

BPA To-14 

EPA To-L4 

BPA To-18 

EPA TO-14 

BPA m-14 

EPA To-14 

EPA m-14 

EPA TWO-14 

EPA TO-14 

EPA TQ-14 

SPA TO-14 

EPA m-14 

EPA TO-14 

EPA m-14 

EPA 'TO-14 

EPA To-14 

EPA To-14 

EPA To-14 

EPA X3-14 

EPA To-14 

CO.50 

co.50 

<a.50 

co.50 

co.50 

co.50 

co.50 

3.15 

<o.so 

qo.50 

co.50 

co.50 

4.50 

co.50 

co.50 

co.50 

co.50 

co.50 

eo.50 

co.so 

<0.50 

co.50 

<o.so 

l 0.50 

4.50 

co.50 

so.50 

eo.50 

co.so 

<0.50 

1.11 

co.10 

eo.10 

0.10 

20.6 

<O.LO 

so.10 

1.23 

0.25 

1.88 

LO.9 

34.3 

0.61 

eo.10 

0.38 

0.34 

107 - 

co.10 

e0.10 

0.14 

0.17 

<o.l.o 

co.10 

CO.10 

0.40 

1.06 

co.10 

<O.LO 

421 - 

3.9s - 

RR0 - ADaly not requastad. 



Bnvironmental $citnct L Sngmtering X2/17/96 srAnJs :PINAL PAGE 2 
PROJBCT -ER 1296002V L201 PRWBCT NAM2 SBP rBa4twLoGIss 
PIEm cJmx?P BBFrrI4 LAB ccmt.DI~ BARBARA RIlTm 

CLIENT SAMPLB ID'S: 
ESK FIELD GROUP: 
ss.s sEQL8Na *: 
DAm coLtscrFD: 
TIME caLLBc3-m: 

PhRAMCXRS 
______________----------------- 

1.2.4-Ts.1 CQLoBoBENZ~ 

1,l.l.TPI-- 

1,1,2-m1c3wRoETRAHa 

TRXQ&O8.07JTlZRtE 

TQICHlJOP.OFL.UClRC~ 

1,2,4-?rrm46(GmL 

1.3.5-TQIr4EmYLaH 

VINYL faJAUI3B 

TFANS-1.2 -DICXUJROFPWKNE 

NQO - AMlysIS not rtquttttd. 

cxms 
_------ 

PPW 

PPaV 

PPBV 

PPEV 

PPBV 

PPBV 

PPeV 

PPBV 

PPBV 

PPBV 

69xGEFbJQ-VOC-1-5 
sBPlT14 

17 
11/14/96 

PPA TO-14 -20.50 

EPA TO-14 co.50 

EPA TO-14 <o.so 

EPA m-14 co.50 

PPA To-14 <O.SO 

EPA TO-14 co.50 

EPA To-14 rO.SO 

EPA TO-14 +0.50 

EPA To-14 1.38 

69KcB-AIR-VW-O-5 BOlGB-AIR-VCC-O-SE. 
SBPTrl4 SBYlT-l4 

18 19 
11/14/96 11/26/96 

mQ 0.76 

m 34.6 

NQQ co.10 

WRII 2.16 

ISRQ 51.0 

NQQ 0.33 

Ilrcp 0.40 

NRQ eo.10 

Nm 40.2 

EPA TO-14 co.50 NQQ 48.5 - 



CLIENT SAMPLE ID'S: 
ESE FIELD GROUP: 
ESE SEQUENCE X: 
DATE COLLECTED: 
TIME COLLECI'ED: 

PARAMETERS 
-__________------------ __ 

UNITS 
_______ ______ 

BENZENE PPBV 

BENZYL CHLORIDE PPBV 

BROMGWXHANE PPBV 

CARBON TETRAMMRIDE PPBV 

CHMROBENZENE PPBV 

CXLOROETMNE PPBV 

CHLOROFORM PPBV 

CHLOROMXHANE PPBV 

7 'BROMOETHANEIEDB~ 
,f=-- ; 

CHLOROBENZENE 

PPBV 

PPBV 

,.,.DICHLOROBENZENE 

1,4-DICHLOROBENZEXE 

PPBV 

PPBV 

DICHLORODIFLUOROMET PPBV 

l,l-DICHLOROETWNE 

1.2-DICHLOROETHANE 

PPBV 

PPBV 

l.l-DICHLOROETHYLENX PPBV 

CIS-1,2-DICHLOROETHENE PPBV 

1.2-DICHLOROPROPANB PPBV 

CIS-1,3-DICHLOROPROPENE PPBV 

Environmental Science h Engineering 11/12/96 
PROJECT NUMBER 1296002V L201 PROJECT NAME 
FIELD GROUP 

TRANS-1,3-DICHLOROPROPENE 

ETHYLBENZENE 

FREON 113 

FREON 114 

HEXACHL~ROBVTADIE 

M P-XYLENE 

,,-+., LENE CHLORIDE 

PPBV 

PPBV 

PPBV 

PPBV 

PPBV 

PPBV 

PPBV 

XNE 

S'IYRENE 

1,1,2,2-TETRACHLOROEXWWE 

TFTRACHLOROETRENE 

PPBV 

PPBV 

PPBV 

PPBV 

_--- 

SBPlT14 LAB COORDINATOR 

STATUS :FINAL PAGE 1 
SBP TECHNOLOGIES 
BARBARA RI'I-l'ER 

69KGB-AIR-VOC-1-5 69UVB-AIR-VOC-l-5 69KGB-AIR-VOC-O-5 69UVB-AIR-VOC-0-5 

METHOD 
_ _ _ _ _ _ - _ 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA M-14 

EPA TO-14 

EPA TO-14 

SBYlTl4 
14 

lo/23196 

to.50 

co.50 

co.50 

co.50 

go.50 

so.50 

go.50 

3.68 

co.50 

<0.50 

co.50 

<0.50 

0.93 

co.50 

co.50 

<o.so 

co.50 

co.50 

co.50 

so.so 

CO.50 

co.50 

<o.so 

co.50 

co.50 

co.50 

co.50 

co.50 

co.50 

co.50 

SBF'l-l.14 
16 

10/23/96 

co.50 

co.50 

co.50 

<o.so 

co.50 

co.50 

co.50 

3.25 

co.50 

<0.50 

co.50 

co.50 

0.57 

co.50 

<o.so 

<0.50 

co.50 

co.50 

<o.so 

co.50 

co.50 

<o.so 

co.50 

co.50 

co.50 

<o.so 

co.50 

co.50 

co.50 

co. so 

- 



CLIEXT SAMPLE ID‘S: 
ESE FIELD GROUP: 
ESE SEQUENCE X: 
DATE COLLECYED: 
TIME COLLECTED: 

Environmental Science h Engineering 11/12/96 STATUS :FINAL PAGE 2 
PROJECT NUKBER 1296002V L201 PROJECT NAME SBP TECmOLOGIES 
FIELD GROUP SBFlT14 LAB COORDINATOR BARBARA RITTER 

PARAMETERS UNITS METHOD 
__________-__------------------- ---_---_-- -------- 

TOLUENE PPBV 

1.2,4-TRICHLOROBENZENE PPBV 

1,1,1-TRICHLOROET 

1,1,2-TRIQILOROET 

TRICHLOROETHENE 

TRICHLOROFLUOROI'lFiTMNB 

PPBV 

PPBV 

PPBV 

PPBV 

1.2.4 -TRIMETHYLBENZENS 

1.3,5-TRIMETImLaENZENE 

VINYL CKGORIDE 

PPBV 

PPBV 

PPBV 

'PANS-1,2-DICHLOROETHENE PPBV 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

EPA TO-14 

69KCB-AIR-WC-l-5 69WB-AIR-VOC-1-5 69KCB-AIR-VOC-0-5 69UVB-AIR-VOC-0-5 
SBPTT14 sBPTT14 SBPTT14 SBPTT14 

13 14 15 16 
10/22/96 10/23/96 10/22/96 10/23/96 

eo.50 

5.80 

<o.so 

<0.5d 

co.50 

<0.50 

go.50 

co.50 

co.50 

eo.50 

NRQ 

tJRQ 

NRQ 

NRQ 

NRQ 

NRQ 2 

NRQ 

NRQ 

i-d 

NRQ 

co.50 

co.50 

co.50 

co.50 

<0.50 

co.50 

<0.50 

co.s.0 

<0.50 - 

co.5 



- PRcNBcr NulQLw 3296002v-L201 
EnvimMlcntrl Science 4 Bnsinecrlng 06/20/96 STATUS :PlT?AL PAGE 1 

PROJECT ?mMB SBP TxcH?ooLoGI~s 
,/‘- -\ FIELD GRDDP 

CLIXKT SAMPLE ID'S: 
&SE FIELD GROUP: 
ESE SBQUBKCS X: 
DATE COLLBCED: 
TIMB COLLBCTBD: 

PARAMBTBRS 
____-_---_________________ 

2BKzBKE 

BENZ5 CHLORIDE 

BRU4CMWWANR 

CHLOROETIIME 

CXLOROFORM 

CHLORCMEYXME. 

l,I-DIBRCMOBRIANB(EDB) 

1,2-DIfXLOROBBNZENl?i 

1.3, DICXLGROBIWZENB 

,Y--- 1,4-DICXLOROBBNZBNE 

DICXLGRODIFLLRX0R83BT 

1.1-DICNLOROlWHAEE 

1,2-DIcsnaR~ 

1.1-DICIEQRO~ 

1,2-DICHLOROPROPAHE 

TRWS-1.3-DICKLOROPROPEIW 

BTXYLBENZBNB 

PRKtN 113 

FRmN x.4 

HBXAC?SLOROBDTADIBNG 

H, P-XYLENB 

ME?WI.XUB CRLGRIDE 

0-XYLEN2 

SlYRBHB 

FpLl 1.1,2,2-TBT 

‘P=MCHWRO~ 

sBPTr14 

I2?ITs 
--- ------_-_ 

PPBV 

PPBV 

PPBV 

PPBV 

PPBV 

PPBV 

PPBV 

PPBV 

PPW 

PPBV 

PPBV 

PFBV 

PPBV 

PP2v 

PPBV 

PPBV 

PPBV 

PWV 

PPBV 

PP0V 

PPW 

PPBV 

PPBV 

PPBV 

PPBV 

PFWJ 

Pmv 

PPBV 

PPBV 

Pew 

LAB COORDIKATOR BARBARA RI~‘T~R Y4f3 J TL 

IN tf4 EFF EfF 
695vs-1-2 69KGB-1-2 69WVB-O-2 69KGE-G-2 

SBPTP14 SBPl'T14 SBPTT14 
5 6 7 

35/23/96 55/23/96 05123196 

SBFrr14 
8 

05/23/96 

METHOD 
-------- 

EPA TO-14 0.10 

EPA TO-14 <O.lO 

BPA M-14 <O.lO 

BPA To-14 <O.lO 

BPA TO-14 <O.lO 

EPA TO-14 <O.lO 

EPA TO-14 <O.lO 

EPA TO-14 1.16 

8PA TO-14 -20.10 

EPA l-O-14 co.10 

EPA TO-14 *O.lO 

SPA 'IQ-14 0.13 

BPA TO-14 0.57 

EPA m-14 eO.13 

EPA TO-14 <O.lO 

EPA TO-14 <O.lO 

EPA TO-14 so.10 

BPA TO-14 co.10 

KPA TO-14 <O.lO 

EPA TO-14 <O.lO 

EPA To-14 *O.lO 

EPA TO-14 0.17 

SPA m-14 co.10 

EPA To-14 co.10 

2PA 'm-14 0.23 

EPA TO-14 2.05 

BPA TO-14 co.:0 

BPA TO-14 co.10 

EPA TO-14 *O.lO 

BPA T%-14 3.22 

0.27 

<O.iO 

<C.lO 

co.10 

co. 10 

co.10 

qo.10 

1.29 

co.10 

eo.10 

co.10 

co.10 

3.51 

eo.10 

ao.10 

<O.lO 

co.10 

<O.lO 

CO.iO 

so.10 

co.10 

7.21 

co.10 

co.10 

a.aa 

1.47 

<O.lO 

co.10 

eo.10 

<O.LO 

0.18 

co.10 

<O.lO 

<O.lO 

co.10 

co.10 

co.10 

0.84 

co.10 

<O.lO 

co.10 

co.10 

0.5c 

co.10 

cO.iO 

co.10 

co.10 

20.10 

-x0.10 

co.10 

eo.10 

0.15 

co.10 

co.10 

co.10 

0.37 

co.10 

so.10 

<o. 10 

0.34 

3.19 

<O.lC 

co.10 

0.10 

co.10 

<O.lO 

<O.lO 

0.87 

co.10 

co.10 

co.10 

0.36 

0.53 

co.10 

co.10 

<3.10 

3.50 

<O.lO 

<O.lO 

eG.lC 

c3.1G 

co.13 

ea.13 

c3.10 

0.17 

O.SI 

co.50 

co.10 

0.50 

<O.lO 



i 

Snvironmantal Scianca & Enginwring 36/20/96 STaTuS :PINhL PhGB 2 
PROJXCI RWIBER 1296002V L201 PRo.JBcr NaMB SBP TEcHNoLcG1BS 
FIBLD GRCUP BBpTp14 LRB COORDIXWORBhPBARhRITPHl 

aIsm .shMPIa :D'S: 69cJvE+1-2 63RGB-l-1 69DVB-O-Z 69KGB-O-2 

ESK FIELD GRCUP: 
&SE SSQUENC= #: 
OATE CDLLBCTBD: 
TIME CClLLECl'BD: 

SBpTT14 SBm14 BBFrrl4 SBPTr14 
5 6 7 8 

05/23/W os/a3/96 05/23/96 05/23/96 

P-TXRS USITS METBOD 
___-___-_---__________________ __.-_----- --_--es- 

TOLUBKB 

1.2,4-TRICXLOROBENZ'BNB 

1,2,4-TRIMETnrLBWZB.NB 

VIRYL -RIDE 

TRANS-l,t-DXC!HbOROEl'lfWR 

PPSV 

PPBV 

PPBV 

PPBV 

PFBV 

PPBV 

PPBV 

PPBV 

PPBV 

PPBV 

EPA To-14 

BPh TO-14 

ma 1-0-14 

EPA To-14 

ma To-14 

BPh TO-14 

RPA TO-i4 

EPA TO-14 

EPA TO-14 

em m-14 

3.65 

CO.10 

CO.13 

eO.10 

0.58 

0.12 

0.14 

co.10 

co.30 

<O.lO 

1.35 

co.10 

6.87 

<O.lO 

0.17 

0.27 

0.14 

eo.10 

co.10 

<O.lO 

3.55 

<O.lO 

0 18 

<O.lO 

+O.LO 

0.22 

co.10 

co.:0 

so.;3 

eo.10 

0.25 

0.45 

0.11 

0.17 

0.51 

0.25 

co.10 

co.10 

0.14 

0.51 



i-MY 06 ‘96 09:18 FR ESE GAINESUILLE 

Environmen@l 
‘Skience & 

*““.. ! Engin.ee*g, Inc. 

cl g@t 333 6522 TO 19049342420 P.01Q09 
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MAY 86 ‘96 0g:lB FR E5E ~INESUILLE R 904 333 6622 TO 19049342420 

Ravircmrental Science P Boghwrfng 05/06/96 EfrAlus:PInhL PM331 
PRQTBCP Aub(BBR 12960020 I.201 Pua7Ecr Kwa SBP m~IBS 
Pxul Gmln SBPTrl4 LABCCQRDI~0RRARBARARITTER 

CLImT sANPL8 13'S: 
le.98 PIeLDomw: 
BSK SEQDSNCS t: 
Dhn3 mL.LxcTm: 
TINE CfN..LSCTED: 

PARFHEl%RS UNITS WBTHOD 
______________--_----------- _-_- _-_--- ---- _------- 

BBNZEN6 

CARBON-IDB 

CHLORCUETRANE 

l,l.l-TRIcHLoRolrl%Aax 

mIcEumoPLwRt 

VINYL CHUJRIDE 

PPBV 

PPBV 

PPBV 

PFSV 

PPBV 

PPBV 

PPSV 

Pew 

Pew 

PPBV 

PPSV 

PPBV 

EPA TO-14 

EPA To-I4 

SPR M-14 

BPA m-14 

EPA TO-14 

EPA To-14 

BP1 TO-14 

EPA To-14 

BeA m-14 

EPA To-14 

WA To-14 

EPA To-14 

SBrn4 SBPlTl4 
3 4 

04/05/96 04/05/96 

0.16 o.a9 

-- o.i3 

1.09 1.05 

0.47 0.48 

0.17 _- 

0.46 0.55 

0.11 -- 

-- 0.16 

0.61 

-- 

-- 

0.19 

0.25 

0.11 

0.32 

-_ 

P .02.;09 

-_ 



MAY 06 ‘96 09:19 Ft? ESE GfiINESUILLE 67 904 333 6622 TO 19049342420 P. 0*09 

snvimnnrntr1 SCi0l-m. 6 Pngtn~aring 05/06/96 STATtB :FIXW, PAW I 
PRoJmx w 1236002V L2Dl PRcuEcTnAru SBP mQmoL.mxEs 
PIBLD GRom WE-z14 

CM= SN'iPLE ID'S: 
p68 FI5D GROUP: 
XSE srrooEBa 1): 
DATE coLIJ2cIRD: 
TIHR CoLLocED, 

PARAMBTERS 
----_-____________..------- 

B- 5ILORIDB 

RR-- 

CnLQRoBPSXMB 

CRLOROBTRA?JB 

cBIdRDFoItl4 

i,2-DnxucmmraDar 

1,2-DICIILOROBLMZENB 

1,3,DXRUXOEBKSEI?S 

1,4-DIOMROBEItsxml 

DI~ODIFLWRMBTHAWB 

l,l-DIm 

1,2-DICHLDROST’XANB 

:,l-DI-RYLIWR 

I.2-DIMLOROPROPNUE 

CIS-1,3-DICRLORoPRDPBNE 

TRAlW-1,3-DXXKStOPRDP?H8 

8THrLBxN2mB 

FRBUU I.13 

FRmN 114 

~WUTADIENE 

M,P-XrLmm 

-cnumIDa 

0-- 

1,3,2.2-T 

?SBTHEnB 

__. _ 
ONITS UETHOD 
---------- _______~ 

PPW 

PPBV 

PQRV 

PPBV 

PPBV 

PPEV 

PPBV 

PPBV 

Pmv 

PPBV 

PFBV 

PPBV 

DPEV 

PFBV 

PPBV 

PP%V 

FPRV 

PPBV 

PPEV 

PPBV 

PP%V 

PPBV 

PPBV 

Fl%V 

PFBV 

PPBV 

PPnV 

QPBV 

PPEV 

PPBV 

BPA To-14 O.L6 

BP* M-14 <O.lO 

RPA to-L4 co.10 

EPA m-14 <o-10 

E?A m-14 CU.10 

BP?& To-14 co.10 

EPA m-14 <O.lO 

BP1 m-14 1.09 

EPA TO-14 co.10 

RPA To-14 co.10 

HPA m-14 co.:0 

BP& m-14 co.10 

XPA m-14 0.47 

EPA m-14 eo.10 

EPA To-14 <O.lO 

EPA TD-14 <O.lO 

WA TO-14 <O.lO 

XPA m-14 <a.10 

EPA TO-14 co.10 

EFA TO-14 <O.lO 

BPA TO-14 <O.lO 

EPA TO-14 co.10 

BPA m-14 co,?.0 

BPA m-14 <O.lO 

BPA 'IO-14 0.27 qo.10 

EPA m-14 0.46 

EPA TO-14 

6PA To-14 

EPA TO-14 

EPA 'PO-14 

0.11 

GO.10 

<O.LO 

eo.10 

EFFLOUOR' SMPLg PORT 
FBPrr14 sBPTIT4 

3 4 
04/05/96 04/05/96 

0.29 

<O.lO 

<o .:a 

0.13 

co.10 

<o .10 

so.10 

1.05 

l 0.10 

co.10 

co.10 

co.10 

3.48 

co.10 

SO.‘0 

so. 10 

cc.10 

co.10 

<O.lO 

eo.10 

<O.lO 

co.10 

<O.lO 

ao.10 

0.55 

<o .I0 

eo.10 

eo.10 

0.16 



W?c 06 ‘96 0g:19 FR E3E CGINESJILLE ~ 924 333 6522 TO 19849342420 

mvlrtxnmntrl sciance c mginesring OS/OS/96 sTmu.9:YmhL mu7 
-CT -El? 1296OOlV LlOl DRoJEcr Nhm SBP TxenoIca1B9 
Y%Lll5toue BEwrrL4 

CbIRTr SAMPLE ID'S: 
Bsa PIBLD OROUP: 
BS8SWUEUClSH: 
SATE cx3LLEcrED: 
TI- m: 

PAILv)BTERS 
______________-_-__------- 

ToLu?ss 

1.2,4-TRKxLcRom 

1,3,5-l-R rmTHYLBet?zwe 

VIXYL CHUXIDB 

TRMS-1,1-DI~ 

LABCfXftDI-B-RITTW 

WeLllENT SJwPla PORT 
SBpm14 SBPTIl4 

3 4 
Or/OS/96 Q4/05/96 

UNITS WTiiOD 
e-e -_____---_ -_-e--e- 

PPBV WA m-14 

PPSV EPA m-14 

PPBV EPA TO-14 

PPBV EPA To-14 

Pew WA To-14 

Pew WA To-14 

PPBV EPA m-14 

PF%V EPA m-14 

PPBV EPA m-14 

PPSV IPh To-14 

0.61 0.25 

co.10 co.10 

co.10 0.11 

<a.10 so.10 

go.10 cO.LO 

go.10 0.32 

rO.10 ao.10 

dO.10 eo.10 

0.19 co.10 

co.10 co.10 

_- 



i%Y 26 ‘96 Zi9:19 FR ESE XIt&S~JILLE A 904 333 5622 TO 19049342420 = .05/89 , 

Batch narrative - 069985 Arulvsi.: mx 'IO-L. 

k- -s: 
.I 
BAmn NARRATIVB 

Batch C69986 
C1ianc/6&aQlas:sBP TBcn 
Analyst: XC6WhX STAUBLY/1962 
Data: 04/1Q/96 

@dated by 3395, 3395. 3398, 3577 

Palnple canister Date Date Date rat la I 
h-umber Cizmt ID uumber CalhXed RsCaiMd AIU:yZti Remmax 

sBPrTl4*3 QLlo4 04/OS/96 04/03/96 34/10/96 -L3.6’Hg 
slSFTTl4~4 GLO26 Q4/05/96 04/09/96 wlo/ss -14.3*xg 

All -etere wuo diluted 2x with WC helium upon receipt by BSE. Purther 
dilutiooe ")cr. made Fn claan cmistere using UPC helium. 

SXPLAU&TIOX OP QC QAILilRBS: Refermce is rith+n woeptence criteria which 
mllow two conpounda within 40t recovwy. Method blank Hmn hita on acme 
comqoundr due to low volume in cani*ttr. 
PROS-: 

RF not rithln l ccaptence criteria: 
3401o*m14-a 

XXPWWATIOB: 
SW batoh nal~ative above. 



my a6 ‘96 09:20 FR ESE 7GIkE;VILLE Q 9634 233 &22 TO 198493424Z ?0643j3 

5sB BATCW : a59966 
MhLYSI.9 : XPA m-14 

AWL2 CLIBm ml% TIMB 
CQDP T ABALYptD AmLYxsD 
SBPT!X4*3 WTLuxm 34/10/96 Od:DbF+l 
SBVTrl494 SMWLBPORT 04/10/96 0-J : 35m 

nethod Blank SInplc stmmry 
TX SMPLB SfoRlT P- ONITS PcmD DBT IJm 

34/10/96 u8*041096*1 3466S*Ml4-Q 3IlZliLOKODIPLI PPBV 0.06 0.0s 
04i10;96 
04/10/96 
04/LO/96 
04/10/9b 
D4/10/96 
04/10/9b 
WlQ/96 
0+/10/96 
01/10/96 
04/10/96 
or/to/96 
M/10196 
04/10/96 
OI/LO/96 
M/10/96 
P4/10/96 
Q4/10/96 
04/lO/Pb 
04/10/96 
OI/lO/Jb 
04/10/9b 
04/10/% 
06/10/96 
WLQ/96 
M/10/96 

I10196 
10196 

,10/96 
a4/10/95 
04/10/96 
04/30/96 
04/10/96 
04/14/96 
04110/96 
04/10/96 
04/10/96 
04/10/96 
04/10/96 
04/10/96 

itefaencc 

N5'041096*1 
MB*041096*1 
M8*041096*2 
m3*041096*1 

PlB-o41096*1 
K6*041096*1 
tV38’041096*1 
mb*041096*1 

IQI'O4109C'i 
MB*O41096’1 
M*041096-1 
m*041096*1 
141.04 1096.1 
W’041096.1 
L8*041096’1 

LbB’O41096*1 
)(8*041496*1 
16*041096*1 

W~O41096*1 
MB’O4lO96*1 

14)*041096*1 

W.041096~1 
MB*O41096*1 

11)*041096*1 
#8*041095*1 

W*O41096*1 
#-041096*1 

m’o41096-1 
~042096*2 

MWO41096*1 
FlB*041096’1 

CQ’O41096*1 
~*041096*1 
MW041096’1 

m*041096*2 

w-041096*1 
W*O41096*1 
P18*041096*1 
m*041096*2 

SuplC sunwry 

r&a 
06/l0/94 
04/10/96 
04/20/96 
04/10/96 
or/lo/96 

04/20/96 
04/10/96 
04j10/96 
04/lOf96 
M/20/96 

04/10/96 
or/lo/96 
M/10/95 
04/10/91 
04/10/96 

R?‘O41096*1 
w*041096*1 

aP’041096’1 

R,Fv41096*1 
RF904x096*1 

RF*O41096*1 
RF.04109692 
RV041096*1 
RP’041096*1 
~041096*1 

RF041096’1 
RF*041096*1 

RF*O41096'1 
RF*O41096*1 
RP.041096.1 

34418v14-G 
96776*TQ14-G 
39:75*?014-0 
34413*lv14-G 

343x*ro14-0 

344VBTFOlI-G 
3450l*ml4-Q 

34423*1014-G 
77647*F014-G 
95034’Ta14 -0 
34496*TOl4-G 
77093’TCll4-G 
32106*M14-G 

34531*11)14-G 
34506-TCtl4-G 

34030cro14-G 
32102*To14-0 
345419m14-a 

391VO’lQl4-G 
34704rTO14-G 

34699TQl4-G 
34sll*M14-Q 
34olO*mll-G 

7765l*lm4-Q 
34475TsQl4-a 

343 01*m14 -0 
34371.TDl4 -0 
97234*TQ14-G 
7712V.T014-G 

34516rCOl4-G 

97235-14-G 
7722S.?Ul4-0 

?7222*~14-G 
97754*Tal4-G 
3456b*TOlI-G 
34571CIOl4-G 
34536-14-G 
34SSl’TO24-G 
34391.TUl4-G 

STORBT 
39175*TD144 
34414*ml4-G 

34423-4-G 

32106'11114-a 
34531-?vl4-0 
34506'?'014-0 
34030*1014-Q 
32102*TOl4-G 
34541*To14-0 
391oo”Iol4-G 
34010*ml4-G 

3447J’TO14-G 

343010m14-G 

3437l*TOl4-G 
97235*?014-G 

-- 
FRXCXI 214 
V&mYL lzaILYzws 

BRB 
CSLQRD- 

TRRIcIumGI 

l,l-DIG 
IaTTwum QI5oRIDB 
?RBcm 113 
TRMIi-1.2-DICJ3UJRWZXR?X 
l,1-DI(SfLOROETHWB 
CLB-1,1-tlIO 
CeLdRowRn 
I. J-DX-OW 
1.1.1~TRxiItdao~ 
aBnxx8x 
CARBQn. "XTMCSWIDX 
1,2-DI~PX%'AUB 
TRxcPmx- 
CIS-1,3-DI~OPlWPEtiB 
TIu118-1.3-DI~~O~ 
1,1,2-TIUQ 

BTRIlam 
n. P-2xumx 

1.1,2,3-T- 

0-m 

1.3, s-nu- 
1,2,4-T!U~EX4XtfE 
BBBxYL-IDX 
1,3,DICKUR~ 
1,4-DXCW.ORDBENZRZE 
1,2-DIC 
1.2,4-TRxxLmolSm 

~OBWNXBSE 

PW 
VmYL t3ruxtIDB 

PPBV 0.34 
P&W/ 0.004 
PF3V 0.003 
PPBV 0.01 
PPBV 0.007 

PPBV 0.06 

PPBV 0.002 
PPBV 3.96 
PFW cl.79 
Pmvm 
PPaQ ND 
PQBV 0.003 
PP!aV 1.24 
PPBQ IID 
PPXV 0.05 

PPaV 0.06 
PPW 0.02 
PPW rm 

PPBV O.OOb 
Pmv m 
PPaQ BD 
Pmv SD 
PPW 0.17 
P9av 0.003 
PPXQ 0.36 
PPBV O.OQ3 
PPBV o.oa 
PPBV 0.06 
PPW a.02 

PPXV 0.001 

PPBQ 0.04 

ma0 0.01 
PPBV 0.03 
PmQ m 

PFSV Im 
pm-4 0.01 

PPBV 0.003 
PPBV RD 

PPBV ND 

0.05 
O.Of 
0.05 
0.05 
0.05 

0.05 
0.05 

0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.35 

0.0s 
0.05 
0.05 
0.05 

0.05 
0.05 

0.05 
0.05 

0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
a.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

PPBV 
QQEV 

Ppav 
PPBV 

$!E---- 0.44 
0.53 0.50 

o.sa 0.55 

0.52 0.52 
0.52 0.52 
0.51 o.so 
0.52 0.49 
0.52 0.50 
0.52 0.50 

0.57 0.52 
0.51 0.65 

0.53 0.56 

0.51 0.60 

0.53 0.51 
0.55 0.b5 

-%Y 
96.3 
204 

100.0 
100.0 
98.0 
94.2 
96.2 

96.2 
100.0 
127 
106 
11s 
96.2 
116 

_-. 



E -ronmental Science & Engineering, Inc. 02-19-96 *** FIELD LOGSHEET l ** FIELD GROUP: SBPTT14 
PROJECT NUMBER 1296002V 0201 FG NAME: SBP TECHNOLOGIES LAB COORD. BARBARA RITTER 

ESE + 4 
SITE/S'l'A HA27 FRA~C$ONS(CfRCLE) DATE TIME PAltAmTBR LIST 

SBPTT14 

AC 
.-_I--.-- --- -- 

SBPTT14 P 61 -.------ -.-- - .- a: SBPTT14 

*T 
G Lb hx# 

al 
u 5-kfIc p&--i w I, 

..--_L_---._ 
SBPTT14 

GLC;Z< 
2 +5 AC SBPTT14 

---- .- 

12 
*6 M 

8 - *7 

AC 

AC 

SBPTTl4 

SBP'I'TC 

. -- 

- -F- - 

P *8 AC 
- IL...- - ..-.-- - 

SBPTT14 

s- l 9 AC 
----.-..-.--_ 

SBPTTl4 

a ---lo AC 
_- - -.- ---~- 

SBPTTl4 

w NOTE -CHANGE OR ENTER SITE ID AS NECESSARY; UP TO 9 ALP HANUMERIC CHARACTERS~~S~ -- 
- ..- _- 

-CIRCLE FRACTIONS COLLECTED. ENTER DATE,TIMB,FIELD DATA (IF REQUIRED), HAZARD CODE AND NOTES 
Gr -HAZARD CODES: I-I~JNIT~,B C.m~lasrvsR-aslrcmreT.mxrc*~sra~~~fg~~~lr~~: IDENTIFY SPECIFICS IF KNOWN 

9 --_-_ 
-PLEASE RETURN,COMPLETED LOGSHEETS WITH SAMbLES TO Environmental Science & Engineering, Inc. 

------------------_-----------------------------------------------------------------------------~---- 
<RELINQUISHED BY: (NAM~/~RGANI~AT~oN/I~ATE/TIME) VIA: 
~,--------_-_--_----------~---------------~---------~--- 

REC'D BY (NAME/OR0ANIZATION/DATE/TIME) 

Y 
g-2 -..------ ---" ----------- - ------------------------ - ----c--__--- 

$2-- /U~O ------------------_-----------------------------------------------------------~-------------’--- -- -- 

IT 3 ------------------------- 
ii 

..------__--------_ __-c-_-_--_-----_---___________________L-------.------~-~------ 

. 



CANISTER SHIPPING AND SAMPLING DOCUMENT 



CANISTER SlKlPPING AND SAMPLING DOCUMENT 

m Site Location: 
ru 

rxJ 

l3 

canister Serial No: -GL /4 y 
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F’MXIMILE 

DATE: TIME: 

TO: FROM: I d 
SAP 

ADIXTlONAi.. MESSAGE: 

If you expahce any pmbkms ru%iW this fax. please cdl (352) 332-3318 Exmsi0110. 

PLEASE NOTE T&AT OUR FAl( NUMBER 

X!3 NOW (352) 3334622 

Main Fax for Gainesville 

.- 

p.0. Dox 1703 Cmnesville, FL 32602-1703 

-- 
Phone (352) 332-3318 Fax (352) 3X3-6622 



QPR 04 ‘96 09:09 FR ESE GAINESVILLE Q 9W 333 6622 TO 19849342420 P .02&6 

ClLSWi SN'IPLB 10'6: 

BSE FIELD GROUP: 
B68 SBQUSWE ): 
DATE CXXLSClZD: 
TIME COLLSCTBD: 

BBNZBNB 

CXLOROFORH 

cJHLoR- 

I,2-DIBiUXSZlIiMB(lSDB1 

DI~ODIPL 

cx8-1.2-D1CIWIIOBI 

PrlEor4 113 

t&P-xYLBt?B 

o-XYL&4N 

MsTmLmm WIDE 

TOLUENB 

TM- 

TnIcHLcicoP-T 

1,2.6-TluNlETiMa~zgllB 

RBPOIU' OF WITS DNLY 

-_ 
UNIT6 

-- -----_ 

PPBV 

PPBV 

PPBV 

PP6V 

PPBV 

PPBV 

PPBV 

PPBV 

PPBV 

FPW 

Pe8V 

PP6v 

PPBV 

PPBV 

PPBV 

---_ 
nETnoD 
------- - 

BPA m-14 0.27 

EPA TO-14 

8Ph TO-14 

0.24 

__ 

-- 

1.31 

EPA TO-14 0.23 

BPA TO-14 0.69 0.64 

ma To-14 0.62 

EPA TO-14 0.46 

BPA 30-34 

gPA M-14 

BPA To-14 

BPA PO-14 

SPA m-14 

EPA M-14 

EPA To-14 

BPA m-14 

0.71 

0.31 

1.4s 

0.211 

0.00 

0.26 

0.38 

-- 

-- 

-- 

-- * 

-- . 

0.87 

0.30 l 

-- 

-- 

0.20 

GLO26 GLlSB 7OOTWJTE 
69-INLET 69-OUFLBT 

SBFTrl4 sRmTl4 
1 2 

03/14/96 W/14/96 
12:DO 12;oo 



FIP@ 04 ‘~6 69:@3 ff? ESE WINESVILLE fi 984 333 6622 TO 19049342420 

Mvironmsnta1 scienc* h sngir.aarhg 04/04/96 STATUS :FIHAL PAGB 1 
PRoJBCl ImeER 1296002v 0201 PRWXCT NAMR SBP T8c3n6oLo(;IIBs 
FIELD ORCUP SBPTI14 ~=ItJAMRAARBAPARI~ 

P. 03h6 

Es8 PIELO GROUP: 
SBE SBPUEMX #: 
DATB V: 
TX= COLLXCTED: 

PARANBTES rmrrs UETltoD 
_-__________________------------ -___-_---_ --_----_ 

CARZxX4 l%TRACHLORIDB 

au4oRlxnmmi 

-PORN 

MLORWK?HANB 

1,2-DI~~(urm) 

1.2-DICKT&iOES 

1,3,DIm 

1.4-3IQI~ftUB 

1,1-DIOMROBTHAXB 

1,2-DfC 

I,l-DICHLOROBTKXLEK6 

CIS-1,2-DIG 

1.2-OI-oPRoP 

FRscm 113 

PRsola 114 

HRhaun8oBurADIm6E 

II, P-XTLEm 

0-nnSm 

-aLtopIw 

STYRINB 

i.i,2.a-W 

?mrRh- 

PPBV 

PPBV 

ewv 

PFBV 

FPBV 

PPBV 

PWV 

PPBV 

PPBV 

PPBV 

PPFIV 

PPBV 

PPBV 

PPBV 

PPBV 

PPBV 

PEW 

PPBV 

Pew 

PPBV 

PWV 

PWV 

PPBV 

PPBV 

PPBV 

PP5I 

PPEV 

PWV 

PFBV 

PPBV 

EPA TO-14 

EPA TO-14 

EtPh M-14 

EPA ‘20-14 

EPA TD-14 

EPA M-14 

EPA M-14 

EPA To-14 

SPA TO-14 

BPA To-14 

XPA 10-14 

SPA TO-14 

BPA M-14 

EPA m-14 

EPA To-14 

SPA To-14 

KPA TO-14 

EPA TO-14 

BPA m-14 

EPA TU-14 

EPA TVl-14 

BPA TO-14 

EPA TO-14 

EPA TO-14 

EPA To-14 

WA m-14 

EPA m-14 

EPA TO-14 

SPA TO-14 

BPA To-14 

GLO16 
69-It?LfT 

SBPTn4 
1 

03/14/96 
12:oo 

0.27 

<0.20 

co.20 

co.20 

co.20 

co.20 

0.28 

<3.20 

a.23 

GO.20 

co.10 

~0.10 

0.69 

co.20 

co.20 

<0.20 

0.61 

co.20 

co.20 

co.20 

co.20 

0.46 

co.20 

<0.20 

0.71 

0.31 

1.45 

co.20 

co.20 

0.20 

GLlSR FOU7WOTB 

69-OIJTLST 
SBQrT34 

2 
03114196 

12:oo 

<0.20 

<0.20 

<0.2c 

co.20 

CO.20 

co.20 

<0.10 

1.31 

co.20 

co.20 

eo.20 

co.20 

3.64 

ea.20 

co.20 

<0.20 

<0.20 

co.20 

co.20 

c3.20 

qo.20 

<0.20 

co.20 

so.20 

co.10 l 

co.20 l 

3.87 

eo.20 

co.20 

ca.ao 
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EnvxcnmentaL; Science 6 Engineering Q4/04l96 
PRMBX - 1296092V 0201 PRoJsm KAMS 
PISwcRzouP sBFrrl4 ~CBXDItZA'IQR 

CLImT SAMpIg ID’S: 

ESE PIELD cRoIJP: 
ESE SWJENCR I): 
MTE a%LBcmD: 
TZME COLLECTED: 

PARAIIBTERB 
-.________________-_------------ 

TuUlBlJE 

1.2.4-lx1 cuu3RoBmm 

1.1.1-TR1cxmR0B'r"HIMI 

1,1,2-TR1cmoR0ETxNuS 

nuQMntos~ 

TRIOMROPL~ 

1,2,4-TR-BEl?R 

1,5,5-TRnIEnmD 

VIBYL cm&rtrnE 

TRAXS-t,2-DICHL~O~ 

STATVB :FEXU PAES 2 
.sm ~CHBaIMiI~S 
=RSARA RITIZR 

GLO26 OL156 POOTWOTE 
69-zlaAlm 69-mTLEr 

SBm14 sRm14 
1 2 

03/14/96 03/lk/96 
12:oo i2:OO 

WITS farrnoD 
---e-e____ -__-____ 

PPBV BPA M-14 

PFSV EPA IO-14 

PPBV EPA To-14 

DPBV EPA m-14 

PPW EPA To-14 

PPBV BPA TU-I.4 

PPBV EPA m-14 

Pew 

PWV 

Pmv 

EPA TO-14 

EPA m-14 

EPA m-14 

0.60 

co.20 

<o.ao 

co.20 

0.16 

0.39 

co.20 

co.20 

dJ.20 

X0.20 

0.30 ' 

co.2c 

co.20 

co.20 

co.20 

co.20 

0.20 

co.20 

<0.20 

ao.20 
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Ls8BmKR : a9433 
NU~YSIS : R9PA TO-14 

IS'IUODBLMX c?ammcno!4~:w88 

YPLe CLIEm 
s ZD 

r'lT14-1 GLO26 6Il-B 69-m 
SBPTTL4*2 GLLSB SITB 69-OULLBT 

Method Blank SanplC SUmVrY 

03/18/96 F18'031896*1 34666'?014-G DICBLORODIFLUORQIBTNaNB PPBV w  0.10 
03/18/96 
03/1)/96 
03/18/96 
03/18/96 
03/1(1/96 
03/1S/96 
03/18/96 
03/18/96 
03/U/96 
05/18/96 
03/U/96 
03/18/96 
03/M/96 
03/16/96 
03/18/96 
03/18/96 
03/18/96 
03/18/96 
03/U/96 
03/18/96 
03/16/96 
03/18/96 
03/1@/96 
03/1#/96 
03/H/96 
03/1@/96 
03/1B/ 96 

'U/96 
St96 

.a/ 96 
v-/16/96 
OOfl~/OS 
03/U/96 
03/18/96 
03/18/96 
03/U/96 
03/M/96 
03/M/96 
03/18/96 

P61*U31896aL 
!tB*031896~1 
nB.031896'1 
lg+O31'396*1 
m'031096~1 
W'O31996*1 
m*031896*1 
X8'031896-l 
MB*031896*1 
MB*031196*1 
HE*031896*1 
W-031896*1 
MB*O32896*1 
MWO31896*1 
m-031896*1 
W-031896*1 
MB*031896*1 
~P'031896.1 
38*031096*1 
UB'031996*1 
an18+03189+.L 
FB*031896*1 
18*031696*L 
KB*031.996*1 
bW031896*1 
lg.031896*1 
~*032896'1 
I[B*031896*1 
MB*O31896*1 
14)*031896-l 
161'031896'1 
HB*031896.1 
m.031696.1 
MB*O31a96*1 
ItP031896*1 
WB’O31896*1 

W*O31896-1 

MB'O31896'1 
#B-031896-1 

ReFcrence Suple Suwaary 
PhTR 
03/la/96 
03/111/96 
03/10/96 
03/U/96 

03/U/96 
03/16/96 
03/10/96 
53tL6t96 
03/U/96 
03/U/96 
03/M/96 
03tlOt96 
W/U/96 
03tLSt96 
33/1S/96 

sAt49l.a 
lV’O32896.1 

RP*031896*L 
W*03lt396*1 
RP031896'1 
it?-031896*1 
RP'031EY6*1 
RF-031896*t 
w-031696.1 
RF-031896'1 
SlF.03i896.1 
IV*031096*L 
RP*031696*1 
R?*031a96+1 
RP-031896-l 
RF*031896*1 

34418’IWl4-G 
36776*TQll -G 
39~75*ml4-C 

34413-TDU-G 
34311*T014-G 
34466*TOl4-G 
34SOL'lVl4-G 
34423*TV14-G 
77647*1014-G 
95034*TOll-G 
34496*Ml4-G 
770939TCJl4-G 
32106*TOl4-G 
34531+T014-G 
34506*?014-0 
34030*?014-G 
32102rIDZ4-G 
3454l.T014-G 
39180*TGl4-G 
34704r1014-G 
34699-T014-0 
34511urOl4-G 
34OlOrlDl4-0 
776Sl*TO14-G 
34475Wl4-G 
34301-?014-G 
34271*?D14-G 
97234*rol&G 
77128VOl4-0 
36516*TO14-G 
9723S*TO14-G 
77226.TGll-G 
77222Y1014-G 
97754.2014-G 
34566*lUl4-G 
3457lccOZl-G 
34536rIDl4-G 
34551*T014-G 
34391*TO14-G 

3917s*m14-0 
3449tiVQ14-G 

34423-14 -0 
32106=TD14-G 

34531’TDl4-a 
34506*?014-G 

34030*T014 -G 
32102~14-0 

3454LITo14-G 
39110YrOl4-G 
34010*TDl4-G 
3447s.?u14-G 
343Olrpol4-0 

34371’1014-G 
97235*Tol4-C 

TRIQMROFL~S 
:.l-DIC 
hlMnYLwE aiKlkuDs 
PRBoBl 113 
TEAW-1,2-DICliLDROB 
L,l-DT- 
C’I6-l.2-DICHWItDEl73SUE 
CnmR- 
S.2-DICRL0ROOTIU103 
l,l,l-TRXCBLQROF 

cARw8 TrmAa&DRIDE 
1,2-DICRIOROPROPAW8 
TRXCBLV 
CIB-1.3-DIC%IWROPROPRBLi 

TRMS-1.3-DICHLQK)P 
1,1,2-FRTCKLDRV 
lDwms 
1,2-D1BRc#oFpAAIII!~BDB) 

n, P-XYLWS 

1,1,2,2-T2mxmaa0~ 
o-XYLmx 

1,3,s-Tuxmmmma 

1.2.4-m 
BnnYL QLuams 
1,3.DXWGWII2E= 
l,4-DI-wxKB 
L,2-DICEUUGBm 
L,2,4-'XIUC 
vUTAD1m 

D 
vnlYLmD8 
lR1-0 
-cRLoRm 
-FuRN 
1,2-DI- 
l,l,l-TRXC 
i6wzws 
- TIlRAcBLoRIDe 
1,2-DI~P 
TRIClUdRG3ITI?M 

-m 

o-XrLrw 

99Bv lw 
P9BV ND 
PPfw m 
Pmv w  
PWV w 
PPSV ID 
PWV .w 
9P8V 0.03 
PPBV 0.05 
PPBV w 
PPBV w 

PPBV w  
PPBV 0.005 
PPW !m 
Pmv w 
P9n-J 0.005 
Pew w 
PPBV SD 
PPW w 
PPBY w 
PPBV w 

Pmv w 
PPBV 0.11 
PPBV w  
Pmv ND 
PPBV ND 
Pmv 0.01 
PPBV 0.10 
PWV w  
Pmv w  
PPBV 0.06 

P9nvw 
PPfw w  
9mv w  
PPBV w 
PPBV w  
PPSV w 
PPBV 0.06 
PPBV w 

UNITE muui FoaD JBgcv 
PP8V 0.53 0.46 86.8 
PEBV 0.53 0.51 99.1 
Pmv 0.53 0.58 109 
PP8V 0.52 0.52 100.0 
PPBV 0.52 0.56 108 
Pew 0.51 c-49 96.1 
PPBV 0.52 0.50 96.2 
PPBV 0.52 0.51 98.1 
Pmv 0.52 C.54 104 
PWV 0.52 0.50 96.2 
PlWV 0.51 0.6s 133 
Pmv 0.52 0.56 101 
PpeV 0.52 0.57 110 
9PBV 0.53 0.52 98.1 

PE%V O.SS 0.74 135 

0.10 
3.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
O.lC 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
a.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 
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Report Date: 03/01/Q, 6 

, 

Purpose and Results 

Client Project ID: Camp Lek~une. 69 
I 

York Project No.: Q602(!255 

SBP Technologies, Ink. 
1 Sabine Island Drivri 

Gutf Breeze, FL 3258 i 
Attention: Fayaz Lakhw )la 

This report contains the analytical data for the sample@! identified on the attached chain-of- 
custody received in our laboratory on 02127196. The projectiwas identifed as your project “Camp 
LeJeune, 69 ’ 

The analysis was conducted utilizing appropriate EPA, Stan&d Methods, and ASTM methods as 
detailed in the data summary tables . 

, 

The result of the analysis are summarized in the iWowing t:bble(s). 

Anaalysis Results i 

A 1 69-GW-I5VW - 13 1 1 

I %020255-02 1 
< 

I 

EPA375 1 t I SUlfatC I 
t 

- _- _ _ I I 

Total Suspended Solids SM209C 1 m,cll- I I I 
Total Dkisolved SoliQ SM209B 1 me._ , zt I I 

Riearbanati !a4 I mm/l. I 
I 

I ur 1 rn f - . - .-- -. - - L 

Iron. Dissolved 1 SWIGi - I 1 
Sulfide. DisAvcd I SM 1 ms;lL 1 t I 

Carbon Dioxide, Dksolved . 1 SM 1 mg/L 1 I 53.1 1 1.u 

--.- 
Not detect& 1 1.0 

mm . I I.-. 

YORK 
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ANALY7lCAUAl9Ul?A7WRlri,INC Field Chain-of-Cusfody Reco;d 
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m _l________l___. L_ ------ i- ‘----------- _... ._-- 
.___._ _-.--- ..-. __-,- - .----.. _._, --- 

._. __.____ - -..--- _ _____ _ _ _ 
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I A 
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Report Date: 1 l/12/96 

:5045342424 
! 
;P.El3 

Client Project ID: 961 OL936/LaJeune 

York Project No.: 96100361 

SBP Technologies, Inc. 
1 Sabine Island Drive 

Gulf Breeze, FL 32561 
Attention: R. Willis 

Purpose and Results 

-.- 

This report contains the analytical data for the sample(s) identified on the attached chain-of- 
custody received in our laboratory on 10/29196. The project was 
“96 1 OL93WLaJeune ‘. 

identifed as your project 

The analysis was conducted utilizing appropriate EPA, Standard Methods, and ASTM methods as 
detailed in the data summary tables . 

fhe results of the analysis are summarized in the following table(s). 

Analysis Results 

Qicnt Sample 10 I I t 961OL936-015 I I 961OL936-015 DRnlicntr I I ~~~~~- - - -n------- 

Yes rk ID t %100361-01 i t 96100361-02 I 
M atrix WATER I 1 WATER .----- 

t 

.~ ~~~.. I ------- I -~~-- I ( ..IDL 1 RhT.SII1t.S MDL 
Magnesium t SW84645010 mg/L 30.0 1 0.020 30.0 0.020 

@46-6010 mg!L 0.97s ) 0.005 0.967 

I Parameter I Mttlmd I Units I Ramlts -I 

I Sodium I SH 

Calcium 

I Chloride z 
Sulfate i E 

I -..- - -._ 

1 m&L 1 6.91 1 0.500 i 6.44 t 0.500 
: rntn I -,n I I n ,%4* 

s~ohrtd Solids 1 SM I mn/L I 1475 I 0.5 I -- 

I Carbon Dioxide, Dissolved 1 SM 

1 Jnits ;Key: 

For Waters/Liquids: mg/L - ppm ; ug/L = ppb IFor Soils/Solids: mg/kg = ppm ; ug/kg = ppb 

Approved By* -.~. Date: 1 l/W96 

,- ’ 

2 --. ._. 

YORK 
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Sample Y 01 
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3815~96~ 



A0 ProJoct Yvrsger 

-...- __- 
REQUESTED - 

WESTON AndytIcs Use Only 

t 
Sample!3 were: COC Tqx was: 

--- 

lwrlv8d o* 

by Sam&s Cab& ad 
COCRecord? Y or N 

Samde Y OI N 

Yoi N 

___ t.372 ._____ I373 ._-- L375 - L377 __-_- 1378 Ref# .._-_---_ Cooler# --- 38 1.596a 

I. 1. 
2 
t 



I 

- - - -- - _. 
workoldw# 

I I I I I I I I 

I I 

Custodv .Transfea ItmcordlLab Work R 

cfbni lD8hwlptlan 

I 
RFW 21.21-OOlM~-7~91 

Holding Times k or N 
Y or H 

I I II I I I II 

-I I.372 -_ 1373 __ L375 __ ~377 ___ 1.37~3 Aef.# _-__- Coo~fM __-- m-5968 

f  . . ) 

MSTffl Anslytkr UwOnJy 
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Appendix H 

Phase II Study Field Monitoring Data Sheets 



IEG Technologies Trip Logs for Camp Lejeune 

Camp Lejuene Site Visit on 7/Z/97 

KGB 
1) Replaced compressor with new % HP compressor 
2) Took base line groundwater(Table I), conductivity, dissolved oxygen, groundwater temp. 

and pH (Table 2). 
3) Developed KGB well 
4) Restarted KGB system (Table 3) 
5) Sampled KGB wells for base line (Table 4) 

11 
2) 

Partially installed WB-400 cannister system and moved UVB equipment to new location 
Took base tine groundwater (Table l), conductivity, dissolved oxygen, groundwater 
temp., and pH (Table 2) 

3) Sampled WB wells for base line (Table 4) 
41 completed information for UVB, as built, schematic. 

Development Water Samples 
1) Took water samples from Steel Tanker and overnighted to Lab. 
2) Took water samples from yellow Poly Tank and ovemighted to Lab, 

Camp Lejeune Site Visit on 7116197 

KGB 
1) Restarted blower (breaker tripped) 
2) Adjusted KGB System (Table 5) 
3) Sampled and analyzed KG33 off-gas (Table 5) 

Down hole piping broke, unable to retrieve , thus, unable to start WB system. 

General 
Added 4 gallons of Clorox to yellow poly tank. 



. 

,-. 
TABLE 1 

BASE LINE WATER LEVELS 
AND PURGE WATER AMOUNTS FOR 

BASELINE SAMPLES 
(7/2/97) 

CAMP LEJEUNE, NC 

, 

23 A 15 6.50 Purged Dry 1.5 
gallons 

24 A I5 6.43 Purged Dry 3 
gallons 

24B 12 7.06 Purged Dry 2 
gallons 

25 A 
i 

12 6.91 PurgedDry 
gallons 



. 

. 

j -. TA3LE 2 

BASE LINE TEMPERATURE, D.U., AND CONDUCTIVITY 
(712197) 

CAMP LEJEUNE, NC 



-. 

TAE3LE 3 

FIELD GAS CHROMATOGRAPH ANALYSIS 
CAh4P LEJEUNE, N.C. 

KGB SYSTEM START-UP MEASUREMENTS 
7/2/1997 

System Exhaust Sample # 1 - Collected prior to making any adjustments to system. Vacuum 
blower not in operation, air compressor injecting air into KGB system at 6.0 CFM. 

KGB Operating Conditions Prior to Leaving Site (7/3/97) 

System Influent (bleed-in air) = 3946 LFM, 86 CFM 

System Emuent = 3270 LFM, 90 CFM 

Vacuum at Well Head = -14 mbars 

Air Compressor Flow Rate = 6.0 CFM 

Air Compressor Pressure = 4 psi 

Depth to static water 5.55 ft. below top of casing 

Total depth 14.07 ft. below top of casing 



TABLE 4 

I 

FIELD GAS CHROMATOGWH ANALYSIS 
CAMP LEJEUNE, N.C. 

BASELINE SITE MEASUREMENTS- 7/2f1997 

KGB GROUNDWATER HEADSPACE MEASUREMENTS 

23-B 

9.2 

24-B 17 94 111 

KGB WeU Headspace 
(pre-startup) 

1.3 8.8 10.1 

WB GROUNDWATER HEADSPACE MEASUREMENTS 

I 15-IW 20.7 I 27.6 48.3 

l ND 6.56 6.56 

3.00 22.4 25.4 

I ZO-UW I 0.42 I 2.32 I 2.74 I 
20-l-W 2.49 2.49 

I 214JW I 40.5 I 0.7 I 41.2 1 



TABLE 5 

FIELD GAS CHROMATOGRAPH ANALYSIS 
CAMP LE3EUNE, NC. 

SYSTEM MEASUREMENTS FOLLOWING 2 WEEKS OF KGB OPERATION 
7/16/1997 

System Exhaust Sample # J. - Collected prior to making any adjustments to system. Vacuum 
blower not in operation, air compressor injecting air into KGB system at 6.2 CFM. 

System Exhaust Sample # 2 - Collected sample approximatly after KGB system restart (breaker 
kicked off). Restarted system, air compressor injecting air into KGB system at 6.0 CFM. 
Collected air sample prior to hooking up vacuum blower. 

KGB SYSTEM EXHAUST ANALYSIS 

_- 

System Exhaust Sample # 2 
KGB Exhaust (collected at 

KGB Operating Conditions Prior to Leaving Site 

System Influent (bIeed-in air) = 3375 LFM, 73 CFM 

System EfNuent = 33 IO LFM, 9 1 CFM 

Vacuum at well Head = -10 mbars 

Air Compressor Flow Rate = 6.0 CFM 

Air Compressor Pressure = 7.5 psi 



TABLE 6 

FIELD GAS CHROMATOGRAPH ANALYSIS 
CAMP LEJEUNE, NC. 

SITE MEASUREMENTS FOLLOWING 2 WEEKS OF KGB OPERATION 
7/16/1997 

KGB GROUNDWATER HEADSPACE MEASU-REMFiNTS 

22-A I 15.0 30.0 45.0 

22-B 12.7 49.7 62.4 

23-B 0.90 46.7 47.6 

,/b”\ 24-A 18.3 94.7 \ 113.0 
/ 

24-B 18.2 99.7 117.9 

25-A 21.0 , 1 47.8 t 68.8 I 

-- 



KGB 

KGB 
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TABLE 7 

‘..-, , 

H.iXD GAS tZHMMA~~HHALYSIS 
CAMP L-, NC. 

WB-RARY $TART-UP 
7/3m9??7 

uv5 muat (10 3.7 26.5 

I 

30.2 
lalnJksof~~) 

* 



TABLE 8 

uvBSYsrEMMEA!5~ DURING TElkfI’O~Y START-UP 
713lmw7 

3’ump& Rate - 14.81 GPM, 338 m3/br 

IhmqingRatc-7.8 @W, 1.7’7m3lhr. 



‘\ - -.. 

0 3 







TABLE 2 

WATERLEVEL MEASURIE~ 
ANI) PURGE WATER AMOUNTS FOR 

UVB MOWITORNW WELLS 
CAMP LEJEUhTE, NC 

W26197) 

15lw 61 30.52 14.6 

17Iw 76 32.48 21 

17l.w 48 32.36 8 
, 2orw 77 30.83 22.5 

2ouw 4s 30.68 8.5 

L 21uw 1 46 1 29.91 Is 



--- 

15Iw 13.93 I 5.44 1 15.89 2.8 66.0 

21 uw o.oti 020 0.01 0.02 0.29 

T 1.28 4.76 11.31 0.52 1.04 18.94 

4 

-. 



TAEtLE4 





TABLE 1 

KGB SYSTEM RESTART MEASUREMENTS 
CAMP LEJEUNE, N.C. 

w=? 



,H--- 

TABLE 2 

61 30.52 14.6 

17w 76 32.48 21 

17UW 48 3236 8 

ZOIW 77 1 30.83 1 22.5 . 
1 2ouw 48 30.68 8.5 

21 uw 46 I 29.91 a 



TABLE 3 

-. i 

FIELD GAS CHROUATWRAPH ANALYSS OF 
TiM3 MONM’ORINGWELLS 

cAMPLEJEuNE,NC 
(fvM/97) 

r.ziz& 

2olw 

2oI.w 

17Iw 

17uw 

1s Iw 

21 uw 

w 

-13 TCEW - 
!ittzEi #)#9ouEiD8 vtliE%s WV PPWV Pm-v 

MD 0.14 I 0.17 I 0.06 0.37 

0.61 0.34 0.42 0.02 1.09 2.48 

2.59 0.17 0.14 ND I 0.18 3.08 

11.58 14.24 1 26.58 1.443 1.7 55.5 

13.93 5.44 27.94 15.89 2.8 66.0 

I 0.06 0.20 0.01 0.02 & I 0.29 

1.28 4.76 11.31 052 1.04 18.94 



TABLE 4 
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TABLE 2 



n 

Y. 



‘.--.. 

TABLE 4 

,-- 

‘-’ 



M= 
Idleat 
Pm97 

0.50 

ND 

I I 
0.01 0.01 11.05 11.05 o.uo3 o.uo3 u.40 u.40 0.46 0.46 

I I 

ND ND O.# O.# 

I I s s 



; 
c 



TABLE I 



D 

. 
r 

TABLE 2 





UVB-400 BD 304 ND ND 0.18 0.18 
systaftr 

bpblmz 

- 



KGBSyMmn 
1)TkKGBqstemisnotinapaationatthistime. 



WATER LEVEL MEAsuREMEms 
AND PURGE WATER AMOUNTS FOR 

UVB MOMTORXNG WELLS 
CAMP LEJEW, NC 

(lUltU97) 

_- 



TABLE 2 

,- 

FIELD GAS CHRWIATOGRAPH ANALYSIS OF 
UVB MONITORING WXLLS 

CAMP LEJEUNE, NC 
(1l/xom7) 

PPM-V PPbW 

2OIW 0.11 0.16 ND ND 0.27 

2ouw 0.94 0.16 0.17 0.01 O-76 2.05 
. I 

17xw 1.48 0.21 0.16 ND 0.30 2.16 

t7uw 11.72 10.87 30.40 1.64 l.% 56.58 

15 lw 11.94 4.45 22.79 12.51 1.80 s3,so 

21 uw ND 0.04 0.07 u.01 I 0.10 I 0.22 . 



TABLE 3 
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TABLE 4 

FIELD GAS tIXROMA=RAPH ANALYSIS 
WVB INFLUENT AND EFFLUENT GROWWAmR SAMPLES 

CAMP LEJEUNE, NC 
(1 l/10/97) 



,-’ 



TABLE 1 



TABLE 2 

HSIXBIC WATER LEVEL 
MEASUREMENTS FOR 

EM3 MONITORING WELLS 
CAMP LEJEUNE, NC 



PPM.v FPM-V 

zuxw ND 0.20 0.14 I ND 0.74 1.08 
i 

2oww 2.72 0.12 0.11 ND 0.61 3.45 

17IW X.75 0.10 I 0.37 0.03 0.64 2.89 I 

17uw 13.42 13.75 32.54 1.70 1.31 62.72 

15IW 15.0% 4.84 27.70 12.94 1.83 62.49 

21 lm IUD 0.03 I 0.06 021 0.30 



u 



TABLE 5 

FIELD GAS CHROMA~~H ANALYt!a!i 
UV3 IN-FLUENT AND ERFLUENT GROuMlwATER SAMPLES 

0ilM.P LEJFXNE, NC 
(W3.6197 - 12/11/97) 





l3H.D GAS CHROA4iUOGItAPH ANALYSIS OF 
MONITOIUNGWELL li-E%DSPACE SAh!WiES 

hdW15-l-W 

8.07 5.44 4.99 4.53 4.45 4.84 

31.49 27.94 24-m 29.23 22.79 27.70 

20.68 15.89 12.73 i 8.86 12.51 I- 12.pQ 

8.01 I 2.8 I 1.41 I 1.43 1.&o 1.83 

.,,- 



_- 

FlELD GAS CHROMATOGFUPH ANALYSIS OF 
MONITQMG WELL HEADSPACE SAMPLES 





I?IELD GAS CHROMATOGRAPHAJULYSIS OF 
MOm0mG WELL HEADSPACE SAMPLES 

_- 

* Initial round of sampling (?/2#7) made using TCE only gtancbrd. VW back c&dated, 
lbolmwr uuable to aate vii chloiide due to wxhtim 



FIEI 
MC 

Vii- 

Tram 1,2 
RiddOW 

cm.2 

D GAS CHROMATClCXAPHANALYSIs OF 
NITORfZdG WELL I#INXPACE S&fPLES 

mo-lw 

0.88 0.14 0.26 0.37 ( 0.11 1 0.20 

1.59 0.17 ] 0.19 0.41 1 0.16 ] 0.14 

0.82 1 0.20 1 0.74 



Appendix I 

Phase II Study Slug Test 



Slug Test with UVB-400 System OFF 

12117l97 



SLUB TEST ANALYSIS 
HVORSEV METH0D 

!%c&ct l’hme: IEG, MWd5 

Project No: NA 
Wei Number: MW-15 

K = r%(LlR)/2LT~ 

wadius of casing (tt) 
L=lengLh of w-ew (ft) 
R=raciius of soreen indUng pack (it) 
To-time at 3796 recovery (min) 

K = r?n(UR)nLTo K= 

0.1666 I 15 
0.333 
3-n 

i = hydraulic gradient = 0.0375 

nm = poro&Ly = 0.325 

mlody - 56.7 

%mlw, M.J., 19Fj1, Time lag and Sail pt%me&iiii in groundwater obwvations, U.S. Army Corps of 
Engineers Watwwy Expwimentation station, Bulbtin !M. 

Fetter. C.W., 1994, Applied iiydragealogy, ThW Ediian, New Yark, Macmillan Publishing Company, 



1EGl5ELXLS 

SLUG TEST ANALYSIS 
PW@l 

HVORSLEV METHOD 

Project Name; IEG, IMT45 
Praject Number: NA 

Well Number MM-15 _--.. ._-...--.. _.-__ -- , 61OD8 v-w 1 
steticLevel(M): 28.32 ] -1.21ktM 

Depth of Well: 60 
0.025 

Elaprcsd Change in LQ9 
DeDthto time Water Leuel of change 

in Level 

4.06 -0.22 
3.46 -029 

290 -0.35 

2.24 -0.46 
1.73 -0.69 
1.36 4.69 
1.05 -0.81 
0.51 -1.12 
0.30 -l.zs 

0.31 -1.34 

0.21 -1.51 

Rest- WHi Hi 
Lint 
I.059 I.000 
0.960 1.000 

0.921 0.917 

t3.801 0.838 
0.697 0.710 

0.606 0.603 
0.527 0.614 

a.459 m4.3 

0.347 

0.262 o":Z? 
0.199 0.202 
0.160 0.156 

0.037 0.076 
0.m 0.058 
am2 0.048 
0.001 0.031 

Slug Test, MN-M 

0 I 2 3 4 5 6 7 8 9 IO II 12 ’ 

elapsed time (min) I 



br:6iCJ.I(hpel,lEGTdl.COIp5884815 lmm 15s:10 pIuje2afs 

LEG~XLS 
Page 1 

SLUG TEST ANALYSIS 

BWWER AND RCE METHOD 

Prcjecl Name: 

Project Number. 
Wei1 Number: 

St&k Levell: 
Depth of Well: 

IEG MW-15b 

Water (min) WW in Level Line 

z: 
I I 

1 opw a 
6.73 1.128 

3449 I 
6.73 0.83 6.648 
6.17 0.79 6.200 
5.64 0.75 5.392 
4.78 0.88 4.690 
406 0.61 
3.46 054 
296 0.47 
224 0.35 
1.73 024 
1.36 0.13 
1.05 0.02 
0.51 -0.29 
0.38 -0.42 
0.32 -0.51 
0.25 -0.66 

4.070 
3.546 
3.066 
2.336 
1.786 
1.336 
I.012 

::iE 
0415 
o.aM 

IEG 
Slug Test, MW-15 

5 10 15 

olapsad time (mln) 

_-- 



from: E NlpMhgaie, WC, P.C. 

Project Name: IEG MW-lsb 
Prbjed No: NA 

Well Number: ?diW-15 

SLUG TEST ANALYSIS 
EOUWER AND RICE METHOD 

vats? conducred: 12/17/# 

K= Hydraulic ccnductivity (ft/min)= 

Lcheight dmrtsr column (ft) = 
n=pomsiy of fitter pack(diMs’nW) 
R,,=mclius cf barehole (ft) = 

Rc=radius of well (ft) I 

I+~ radius (ft) = 

C (from &ached greph) 

yo=y intercwt (from data plot) = 

yt-hwdown (from data plot) = 
Mime in mifW& (from dete plat) = 

= 

K = KRc2 l In(RJRr*)3 i 2L)*lF.%(y&3 K= 

where In(R$R$ = 141 .ifln(UR,) + CY(L&)J = 

and Rc =SQRT [(I-n)Rc2 + n&3] 

where 

31.63 - 

gj 

0.33 

in equation 

;141 
7.13 

i = hydraulic gradient 

nmPon = pores& 

valacity - 61.6 

5 0.033 
m 0.25 0.0515 

BOIIWW, H., 1988, The 8ouwer and Rice slug test- en update, Ground Weter, v.27, na. 3, pp304-XB. 

Bouwer, H. and R.C. Rice, 1876, A slug test for determining hydraulic canductkity of unconfined aquifers 
with completely or p&ally peneaating uwdls, Water Resources Research, v.12, pp.425428. 



Slug Test with UVB-400 System ON 

1 o/2 I/97 



SLUG TEST DATA SHEET 

PROJECT IEG MW-15 PROJ. NUMBER: NA 

METHOO USED: BAIL: X VOLREMOVED: NA 

SLUG! VOL DISPLACED! 

DATE: lw2m7 

NAME: NA 

BEGIN (TME): NA 

END (TIME): N4 

DEPTH OF WELL (It) 60 WEUW MW15 

SCREEN LENGTH (fl.) 15 DEPTH OF SCREEN (tt) 4!%6Olt. 

STATIC DEPTH TO WATER (H) so.07 MEASURiNG F’OMT OESCRPllON TOC 

DEPTH TO WATER at !=a (Ho) 37 CASING DlAMZl-ER 4 

REMARKS: 

reading YY (time 0) estimated a! 37 R) 

READING 

# 

0 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

72 

TIME nEAD 
I I 
j #lTlALHEAIl ) HEADCHANGE / W&/Iii 

(MINI m : CHANGE 1 Ho=h-H m -1 

t N Hi=Ho-H ! 
0.00 37.00 j I 6.83 

j 6.93 1.000 

0.50 36.42 ’ I 655 0.916 

1.00 35.47 I 5.40 0.779 

2.33 33.7@ I 3.72 0.537 

3.00 33231 3.16 0‘458 

4.09 32.71 I i.i.84 0.361 
I 

s.00 32.05 1.96 i 0.286 

6.00 31.73 I 1 1.68j 0.240 
I 

7.00 31.43 / 
I 

131 0.196 
I I 

8.00 31.23 I 1.161 0.167 

9.00 31.07 ’ 1.00 I bl44 
1 

10.00 30.97 1 0.90 / 0.130 

11.00 30.&7 t 0.80 I 0.115 



0.1 r I I I I I I i-1 I I I I I I I I I IU I I I I I I I 

C.C 5.3 10.0 15-O 
TIME (MINS) 

K= r2MJV 
2LTo 

Ke: 25.8064 ln(45) 
241401.6 

K= 4.07xlcP cm/set 

PARAMETERS 
r = radius of casing = 2in = 5.08~1 
L = length of screen = I!% = 4572cm 
R = radius of screen = 4in = -lo. 16cm 
TO =-time at 37*rS recovery = 4,4 min 

= 264 set 
(Hvorsiev, 1951) 
(Fetter, 1988) 

w- 
SLUG TEST, MW-15 ~~&-cGofuda P.C. 

w  Id- No. -2 
DRAWDOWN GRAPH, TIME vs HodHi 

HVORSLEN METHOD 
-m a-m 

I” 
-II-.uLI - 

_- 

- i 



*- w---X. 

Project Name; 
Project Number: 

Well Numbec 

IEG MW-15 
NA Dateconducted: locw97 

I 

w-1 5 GRAPH 

I slope Y-Ill yint 
Static Level; 30.07 1 -9.8E.M 0.62 1 6.664 1 

Depth of Web 80 

SLUG TEST ANALYSIS 

BOUWER AND RICE METHOD 

Elapsed Change In Los 
Depth to time Water Lewl of Change Best-Fit 
Water 

I 

(min) (feet) in level Line 

36.4 37r n 6.63 6.36 OS80 6.584 5.879 
5.40 OS73 5.249 
3.72 0.57 3.663 
3.16 0.80 3.336 
2.64 042 2.666 
I.98 0.30 2.120 
138 0.22 1.690 
I.35 0.13 1.348 
1.16 0.06 1.074 
1.00 0.00 0.867 
0.96 40s 0.683 
0.80 4.10 0.844 

IEG 
Slug Test, MW-i5 

5 IO 15 
elapsed time (min) 



SLUG TEST ANALYSIS 
BOUWER AND RICE AnETHOD 

Project Name: IEG MW-75 
Project No: tdA 

Well Number; M-15 

Date Conduded 1 O/21 197 

K= Hydraulic conductivity (ft!min)= 
Lsheight of water column (tt) = 

n-porn&y of filter p&(dimens’nless) 

R,=radius of baehde (Q = 

&=radius of v&l (ft) I 

%=effective radius (fl) L 

C (from attached graph) 

y6=y intercept (from data plot) = 
y,=dtawdti (from data plot) = 
t=lirne in minultes (from data plot) = 

UR, I 

K = [(Rz * In(R,,&,)] / 2L)*lItYn&,Iy,) K= 

where ln(RJFtJ = 141 .l/ln(L/iQ t C/(L&.)] f 

and R, =SQRT [( I-II)&~ + nF&‘)] = 0229 

u&nown 
.29.93 

I- i L 
j jl- !:A i i 

6 

90.70 

v0locity = Ki/~m 
-7 

where 
/’ / 

#--- 

.i’ i = @&auk gradient 

&4imdm-pwosity 

E&W, .H., 1~9, m BOW and i%ce slug test - an update. Gmmd Wdec ~27, no- 3,1WW-309. 

Bouwcr, H. and R.C. Rii. 1976. A slug &st for determining hydraulic condudivii of unconfined aquifers 

with compkely or partially penetmtkg wells, Wahr Rescurces Research, ~12, pp.423428, 
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