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EXECUTIVE SUMMARY 

A treatability study was conducted to evaluate whether the 
Enhanced Deep Soil Vapor Extraction Process (EDSVEP) is 
practicable for the removal of low volatility compounds from 
unsaturated subsurface soils.  Test results indicate that EDSVEP 
may be an effective in situ alternative for the remediation of 
subsurface soils contaminated with low volatility compounds. 
However, depending on site-specific conditions and remediation 
goals, this technology should be fully compared with other 
remedial alternatives.  Based on the treatability study results, 
preliminary evaluation and economic analysis of a full-scale 
system has been provided. 

Based on the tested operation of the system, soils may be 
effectively heated using this technology.  The rate at which 
soils are heated will depend on site-specific conditions (e.g., 
soil permeability, soil heat capacity, soil moisture, contaminant 
type), operating conditions (e.g., injection air flow rate, 
heating element temperature), and possibly climatic conditions 
(e.g., precipitation events). 

An objective of this study was to determine the appropriate 
balance between extraction and injection flow rates such that the 
injection rate may be maximized while containing and recovering 
the injected air.  Helium tracer tests were utilized to evaluate 
the subsurface flows and injected air recovery rates.  The helium 
tracer tests proved to be a useful tool for evaluating subsurface 
flow conditions and determining the appropriate flow ratios.  In 
addition, tracer tests conducted during soil heating were used to 
improve operating conditions as the test progressed. 

During soil heating, a silicone rubber cover was placed over the 
site in an attempt to better control flow conditions.  Results 
indicate the cover is an effective vapor barrier, allowing the 
system to be operated at higher injection rates and lower 
extraction to injection flow rate ratios.  The increased 
injection rates improved the soil heating efficiency. 

Extracted vapor concentrations increased during operation of the 
test system.  The elevated vapor concentrations may be attributed 
to two mechanisms.  Firstly, the water table was significantly 
high at_the outset of the test and the water table was drawn down 
by pumping.  The groundwater depression pumping exposed soils 
residually saturated with contaminants which had previously been 
beneath the water table, thereby increasing the amount of 
contaminant for volatilization.  Secondly, soil heating has been 
effective, increasing the ambient temperature and the rate at 
which residual contaminants desorb. 
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Operation of the test system has demonstrated the operability of 
the process and the durability of the equipment.  The test system 
primarily utilized off-the-shelf equipment to demonstrate the 
implementability of this technology.  The heating elements work 
well when operating within the manufacturer's specified range, 
and the control system is effective for maintaining operating 
conditions. 

Based on the test results, a preliminary scale up design has been 
developed and treatment cost estimates computed.  Costs for this 
technology are expected to range from $12 0 to $2 00 per ton of 
contaminated soil.  However, the basis for this evaluation is 
preliminary and should be cautiously used when extrapolating to 
other sites or conditions. 
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1.0  INTRODUCTION 

In a previous treatability study report, a treatability study to 

evaluate the enhancement of conventional soil vapor extraction 

(SVE) by increasing the in situ soil temperature1 was outlined. 

This report details the findings of the Enhanced Deep Soil Vapor 

Extraction Process (EDSVEP) Treatability Study. 

The intent of this report is to present the findings from this 

treatability study.  For comparative purposes, it is essential 

that technologies be evaluated on the same basis.  Consider for 

example, the overall costs for remediating a specified volume of 

contaminated soil using either an ex situ or in situ process. 

For ex situ treatment, the contaminated soils must be excavated, 

transported, possibly staged or processed, treated, disposed, and 

the site reclaimed or revegetated.  In addition, other waste 

streams (e.g., ash from incinerator, off-gas from thermal 

desorber, or solution from soil washing) will require treatment 

or disposal.  For a specified soil volume, the costs associated 

with each step will, in essence, remain constant, except those 

associated with excavation.  Excavation costs will increase as 

the depth to contaminated soil increases.  This is especially 

true when there are uncontaminated soils overlying the 

contamination zone, and the volume of clean materials which need 

to be removed increases with depth.  An in situ process such as 

EDSVEP requires the subsurface components, above ground process 

and treatment equipment, utilities, and possibly the treatment or 

disposal of secondary waste streams (e.g., condensate).  For the 

same soil volume as the ex situ case, the process equipment and 

treatment costs are basically constant.  However, the technology 

1    Shell Oil Company, Technical Evaluation, LNAPL Plume 
Soil Vapor Extraction (SVE) Process Field Demonstration 
Treatability Study, May 1992. 
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becomes more efficient at depth (e.g., greater vent spacing, less 

heat loss to the surroundings or infiltrating air).  Therefore, 

at depth an in situ process may be more economical than an ex 

situ one.  The findings outlined in this report should allow for 

a more detailed evaluation of EDSVEP as compared to other 

technologies. 

1.1  BACKGROUND 

An original treatability study was conducted during the Spring of 

1991 to evaluate whether SVE was an applicable technology for the 

potential remediation of contaminated unsaturated Denver 

Formation soils or for the removal of the South Tank Farm light 

nonaqueous phase liquid (LNAPL) constituents from contaminated 

soils.1  The treatability study included, but was not limited to, 

an air permeability test, characterization of the LNAPL, and 

analysis of soil gas samples.  Significant conclusions from this 

treatability study include: 

• The weathered portion of the unsaturated Denver Formation is 

sufficiently permeable to sustain adequate air flow rates 

for the implementation of conventional SVE. 

• Given the relatively low volatility of the principal LNAPL 

constituents (DCPD and substituted DCPD compounds), 

conventional SVE would require an extended period of 

operation for the removal of these contaminants from soils. 

The results of the LNAPL SVE Treatability Study indicate that 

increasing the ambient soil temperature would enhance the removal 

of LNAPL compounds when utilizing conventional SVE.  To evaluate 

whether in situ air/deep soil heating may be effectively applied 

to RMA site soils, the EDSVEP portion of the original LNAPL SVE 

Treatability Study was proposed. 
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1.2  SITE CONDITIONS 

The test site is located within the berm for Tank 4 64A in the 

South Tank Farm.  Within the berm, the ground surface is 

relatively flat.  The site consists of an alluvium layer (about 4 

ft. thick), which is underlain by the weathered upper portion of 

the Denver Formation.  The water table was approximately 12-13 

feet below ground surface (bgs) when the test was initiated and 

located within the weathered Denver Formation.  Usually, there is 

a thin LNAPL layer overlying the water table, depending on the 

water table elevation. 

Soil sampling during the LNAPL SVE investigations indicated that 

the majority of contaminants were slightly above the water table. 

The soil contaminant distribution appears to be due to the 

spreading of the LNAPL plume and the subsequent smearing due to 

water table fluctuations. 

At the outset of the EDSVEP test, the water table was extremely 

high (<10 ft bgs).  The elevated water table was most likely due 

to the above normal precipitation.  To enable operation of the 

test system, the water table was drawn down by pumping from the 

previously installed product recovery well (Well No. 01618). 

Figure 1 illustrates the site conditions once the water table had 

been drawn down. 

A detailed description of the site history, geology, hydrology, 

and contaminant distribution is provided in the LNAPL SVE report. 

Therefore, only information which is necessary for the purposes 

of this report has been included. 
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1.3  STUDY OBJECTIVES 

The overall objective of the EDSVEP field test was to evaluate 

whether this technology is practicable for the removal of low 

volatility compounds from unsaturated subsurface soils.  The 

purpose of the test was to demonstrate whether soils can be 

heated sufficiently in situ to effect the volatilization and 

removal of low volatility compounds.  Specific objectives for 

this study include: 

• 

• 

• 

Determine the appropriate balance between injection and 

extraction rates; 

Determine the extent to which soils may be practicably 

heated and the rate at which the soils are heated; 

Qualitatively determine whether mass removal rates may be 

enhanced when the soils are heated; and 

•  Develop design criteria (e.g., vent spacing, energy 

requirements) and economic estimates for implementation. 
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2.0  TECHNOLOGY DESCRIPTION 

EDSVEP is an extension of conventional SVE.  In addition to 

standard vapor recovery vents, heated air injection vents are 

utilized to introduce heated air into the subsurface.  Given the 

"push-pull" configuration, soils will gradually be heated as the 

heating front advances.  The contaminants in the soils along the 

heating front are desorbed and the vapors collected by the vacuum 

extraction system.  The rate at which the soil is heated may 

control the rate of remediation, thus the goal is to balance the 

air injection and extraction rates such that air injection is 

maximized while insuring that the injected air is captured by the 

extraction vents.  Maximizing air injection optimizes the rate at 

which heat is input to the subsurface.  This technology will 

likely be appropriate for contaminated soils lying below ground 

surface and above water saturated soils (e.g., groundwater, 

perched water, capillary fringe zones). 

The EDSVEP test system is comprised of numerous components.  For 

the purposes of this description, the components have been 

grouped into four systems:  1) Subsurface; 2) Air Injection; 

3) Vapor Extraction and Treatment; and 4) Heating Element and 

Control Panel.  Provided below are descriptions of these systems. 

2.1  TEST SYSTEM SUBSURFACE CONFIGURATION 

The EDSVEP test system consists of one centrally located 

injection vent (IV) surrounded by four extraction vents (EVs) 

(Figure 2).  This will be referred to as the 5-spot configura- 

tion.  The distance between EVs is 14 feet, with a distance of 

10 feet between the IV and any of the EVs.  The IV is equipped 

with a heating element and connected to the air injection system. 
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The four EVs are manifolded to the vapor collection and treatment 

system. 

Located within the test configuration are monitoring probes (MPs) 

used to measure temperature and soil gas pressures both verti- 

cally and horizontally (Figure 2).  These probes may also be 

utilized to collect soil gas samples from within the soil profile 

during system operation. 

The 5-spot configuration was selected for this test to better 

control the recovery of injected air and minimize the possibility 

of uncontrolled vapor emissions through the soil surface. 

However, this configuration does not adequately represent a full- 

scale system which would be comprised of numerous 5-spot 

patterns.  As the size of a full-scale system increases, the 

ratio of injection to extraction vents approaches 1 to 1. 

Another way of looking at the full-scale system is that each 

internal extraction vent will be surrounded by 4 heated injection 

vents.  Therefore, while the test configuration represents a more 

effective vapor recovery configuration, it also represents a less 

effective configuration for heating soils. 

2.1.1  Injection Vent 

The first step of construction for the IV consisted of drilling 

an 11-inch diameter borehole to 5V2 feet bgs.  An 8-inch 

protective casing was grouted in place using a high temperature 

refractory cement.  The borehole was then advanced to total depth 

(11 feet bgs) using a 7-inch hollow stem auger.  The 4-inch 

stainless steel IV was then completed with the screen located 

between 10.4 and 7.4 feet bgs.  The annulus of the borehole was 

filled with 6-9 silica sand from the bottom to approximately 1.5 

feet above the top of screen.  Then about 1 foot of 100 mesh 

silica sand was installed as a barrier instead of bentonite 
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because the sand was not expected to desiccate under the test 

conditions.  High temperature refractory cement was used to seal 

the borehole to the surface.  Refer to the RMA Well Completion 

Records in Appendix A for more detailed information on the IV 

completion. 

The injection vent is connected by 2-inch carbon steel pipe to 

the air injection system.  A ball valve between the vent head and 

the air injection system is used to isolate the IV, if necessary. 

2.1.2  Extraction Vents 

The EV boreholes were advanced to depth (between 11 and 12 feet 

bgs) using a 73/4-inch diameter hollow stem auger.  The 2-inch 

stainless steel EVs were completed with the screens between 

approximately 11 and 8 feet bgs.  The annulus of each borehole 

was filled with 6-9 silica sand from the bottom of the borehole 

to approximately 6 inches above the top of screen.  Approximately 

2 feet of 100 mesh silica sand was placed as a barrier.  The 

borehole was then filled to the ground surface with a Portland 

cement/bentonite mixture.  Refer to the RMA Well Completion 

Records in Appendix A for more detailed information on the EV 

completion. 

Each EV is connected by 2-inch stainless steel pipe to the vapor 

recovery and treatment system.  A ball valve between the vent 

head and the vapor recovery system is used to isolate the 

individual EVs, if necessary. 
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2.1.3 Monitorina Probes 

Twenty-four (24) MPs were installed at the locations and depths 

shown on Figure 2.  Twenty-three of the MPs are constructed of %- 

inch stainless steel and the twenty-fourth is a 2-inch well 

point.  The shallow MPs (approximately 3 and 6 feet bgs) were 

driven with a 140-pound jar hammer.  Due to the hardness of the 

Denver Formation, a 2^-inch diameter pilot hole was drilled with 

a solid stem auger to approximately 2 feet above the designed 

completion depth for the deep MPs (approximately 9 and 11# feet 

bgs) prior to driving them.  The probes were driven to 

approximately 6 inches below the design depth and pulled back out 

to the design depth.  The well point was installed in a pilot 

hole and back filled with 6-9 sand to approximately 6 inches 

above the top of screen and then grouted to the surface with a 

cement/bentonite mixture. 

2.1.4 Thermocouple and Samplina Point Distribution 

Each of the monitoring points was designed to serve two purposes: 

1) as a temperature measurement point; and 2) as a pressure 

measurement and gas sampling point. 

Inconel clad, Type K, stainless steel thermocouples were 

installed in each of the MPs in the soil.  In addition, a 

thermocouple was placed in the sand pack at approximately the 

midpoint of the screen for each EV and the IV.  The IV also had a 

thermocouple placed approximately 4 feet bgs within the cement 

between the vent casing and the protective outer casing.  Figure 

2 illustrates the locations and numbering of the 3 0 

thermocouples. 

Each MP, EV, and the IV is equipped with a sampling port.  In 

addition, several locations on the process skid (air injection 
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and vapor recovery systems) and the gas treatment system also 

have sampling ports.  Either H-inch stainless steel or polyflo 

tubing is used to connect the numerous sampling locations to 

their respective sampling points, located within an onsite 

structure. 

2.2 AIR INJECTTON SYSTEM 

The air injection system is mounted on the test skid (Figure 3). 

Air is injected by a rotary positive displacement type blower 

(Blower B-501).  Air flow and injection pressure is regulated by 

opening the hand valve HV-502.  The injection pressure and flow 

rate is reduced from the maximum capacity of the blower by 

exhausting to the atmosphere. 

The injected air passes through a rotameter flow indicator (FI- 

501) which measures flow rate in acfm under design conditions. 

Temperature and vacuum readings are measured from temperature 

indicator TI-501 and pressure indicator PI-501, to correct the 

flow indicator reading into scfm. 

Protection for the blower is provided in case of blocked outlet 

conditions.  A high pressure switch (PSH-501) will stop the 

blower if the discharge pressure exceeds 5 psig.  A second level 

of protection is the pressure relief valve (PSV-501) which 

releases if the blower discharge pressure exceeds 6 psig. 

2.3 VAPOR RECOVERY AND TREATMENT SYSTEM 

The vapor recovery and treatment system consists of various 

components which are part of the skid unit.  Each of the primary 

components is described below. 
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2.3.1  Extraction Vent Flow Metering 

Each EV is individually connected to the vapor recovery system in 

order to be able to control and measure the extraction vacuum or 

flow rate at the specific vents.  The system consists of four 

individual flow metering runs, one for each of the four EVs. 

Each metering run consists of: 

• An orifice plate (FE-101, 102 ,103 & 104); 

• A magnehelic gage to measure the differential pressure drop 

across the orifice (DPI-101, 102, 103 and 104); 

• A temperature indicator (TI-101, 102, 103 and 104); 

• A pressure indicator (PI-101, 102, 103 and 104); 

• A hand operated butterfly valve (HV-101, 102, 103 and 104). 

Flow rate from each EV can be throttled using the hand operated 

butterfly valve.  As the valve is closed, flow rate from the well 

will decrease.  The well head vacuum will also decrease as the 

valve is closed.  Therefore, HV-101, 102, 103 and 104 can be used 

to select the desired flow rate and vacuum for each extraction 

well. 

After the metering runs, the extracted flow is manifolded into a 

single feed stream for the remainder of the vapor recovery and 

treatment system. 
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2.3.2 Air/Water Separation System 

The Air/Water Separation system consists of passing the extracted 

vapors through an air cooler then into a knockout pot which acts 

as an Air/Water Separator.  The air cooler outlet temperature can 

be measured by temperature indicator TI-105. 

The Air/Water Separator (S-201) is used to separate free water 

from the extracted gas stream.  Significant quantities of water 

can be condensed from the soil gas because of the cooling of the 

gas stream.  Water removed in the S-2 01 drains into a drain sump 

(T-201). 

2.3.3 Extraction Flow and Vacuum Control 

Soil gas exiting the Air/Water Separation system passes through a 

rotameter (FI-201) which measures flow rate in scfm under design 

conditions.  This measurement is for the combined flow of the EVs 

and is used as a check to compare the sum of the individual EV 

flow rates.  To correct the flow indicator measurement for the 

process conditions, temperature and vacuum readings are measured 

from temperature indicator TI-201 and pressure indicator PI-201. 

Downstream of the rotameter is an air bleed line.  The overall 

system vacuum and flow may be controlled by allowing ambient air 

to bleed into the system upstream of the vacuum pumps.  To allow 

dilution air into the system, hand valve HV-301 is opened.  This 

multiple position valve allows the amount of dilution air to be 

throttled to achieve the desired vacuum or flow conditions. 
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2.3.4  Carbon Adsorbers 

Two Carbon Adsorbers (F-301 A/B) are used to remove organic 

vapors from the soil gas stream.  A valve manifold is provided 

that allows operation of the adsorbers in any of the following 

configurations: 

• Bypass (flow through neither adsorber); 

• Adsorber A only; 

• Adsorber B only; 

• Parallel; 

• Series A to B; 

• Series B to A. 

The operating mode is to have the beds in series (A to B) in 

order to monitor the discharge of adsorber A for breakthrough 

while having adsorber B on line to treat any breakthrough prior 

to atmospheric discharge.  The two stage configuration also 

allows for better utilization of the carbon because the first 

adsorber will still have significant adsorption capacity 

remaining after breakthrough. 

Gas conditions at the inlet and outlet of the carbon adsorbers 

are monitored with the following instruments: 

• TI-301 measures carbon inlet temperature; 

• PI-3 01 measures carbon inlet vacuum; 

• TI-401 measures carbon outlet temperature; 

• PI-401 measures carbon outlet vacuum; 

• DPI-3 01 measures the pressure drop across the carbon 

adsorbers. 
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Flow rate of the carbon adsorber exhaust stream is measured using 

an annubar flow element (FE-401) equipped with an Eagle Eye meter 

which provides a direct reading in scfm under design conditions. 

2.3.5 Vacuum Blowers 

The vacuum extraction system may be operated using one or both of 

the vacuum blowers (B-401A or B).  The blowers are rotary posi- 

tive displacement vacuum pumps.  A vacuum relief valve (PSV-401) 

is mounted on the inlet piping to the vacuum blowers to protect 

them from a blocked inlet situation.  The relief valve will open 

if the inlet vacuum exceeds 15 inches of mercury (in Hg).  Two 

Pressure Relief Valves (PSV-402 A/B) are located in the piping 

immediately downstream of each of the two Vacuum Pumps to protect 

them from a blocked outlet condition.  The relief valves will 

open when the Vacuum Pump discharge pressure exceeds 2 psig. 

2.3.6 Air Exhaust 

Flow from the vacuum system passes through separate Discharge 

Silencers (S-401 A/B) before being discharged to the atmosphere. 

The exhaust gas is discharged through a stack which is 

approximately 2 0 feet above ground surface.  The temperature of 

the exhaust air is measured by temperature indicator TI-402. 

2.4  HEATING ELEMENT AND CONTROL PANEL 

A 10 kW/hr hairpin heating element is located within the IV.  The 

heating element serves to heat the injected air as well as the 

adjacent soil.  The heating element is 13 feet in total length, 

with the a 9 ft heated length and the top 4 feet being cool 

(unheated).  The element is positioned within the IV such that 

the bottom is approximately 6 inches above the bottom cap. 

Attached to the heating element are 4 thermocouples, one of which 
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is used as the temperature controller and another as 

overtemperature sensor (Figure 3a). 

The heating element and the attached thermocouples are connected 

to an SCR control panel equipped with an electronic PID 

temperature controller and overtemp shutdown.  The control panel 

is also equipped with two digital temperature readout devices. 

The first is used to monitor the temperatures measured by the 4 

thermocouples attached to the heating element.  The second is 

used to display the temperatures measured at the 3 0 monitoring 

locations of the subsurface system. 

A wattmeter is connected to the power supply for the heating 

element to measure the amount of energy put into the soil. 
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3.0  TREATABILITY STUDY APPROACH 

The EDSVEP field test was designed specific to the test site 

adjacent to Tank 464A in the South Tank Farm.  This program 

consists of the following components:  1) pre-test soil sampling 

and vent installation; 2) bench-scale testing; 3) helium tracer 

tests; and 4) field system operation and monitoring.  Each of 

these components is described in the following sections. 

3.1  PRE-TEST SOIL SAMPLING 

Soil samples were collected from the boreholes drilled for the 

EVs and from the borehole for the IV.  The soil samples were 

collected to characterize contamination in site soils. 

Boreholes were drilled using either 7-inch or 73/4-inch diameter 

hollow-stem augers equipped with a 2.375-inch diameter continuous 

sampler.  Sediment cores were collected in polybutyrate tubing 

within the sampler.  Soil samples were collected for the inter- 

vals shown on Table 3-1.  After each sample was collected, the 

sample barrel was raised to the ground surface, the polybutyrate 

tubes containing the samples removed, and the samples sealed. 

Following any necessary decontamination, new sample tubes were 

placed inside the sample barrel and the boring advanced to the 

next sampling depth.  Decontamination of the sample barrel was 

accomplished by steam cleaning. 
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Table 3-1   Sample locations, depths (in feet), and types. 

ANALYSIS EV-1 EV-2 EV-3 EV-4 IV-1 

Chemical 6.5 - 7 6 - 6.5 6 - 6.5 5 - 5.5 5.5 - 6 

7.6 - 8 7 - 7.5 7.5 - 8 6 - 6.5 7 - 7.5 

8 - 8.5 8.5 - 9 8 - 8.5 7.5 - 8 9.5 - 10 

10.5 - 11 9.5 - 10 9 - 9.5 8 - 8.5 

11 - 11.5 10.5 - 11 8.5 - 9 

10 - 10.5 

Physical 7 - 7.6 7.5 - 8.5 6.5 - 7.5 6.5 - 7.5 6-7 

9.5 - 10.5 10 - 11 9.5 - 10.5 9-10 

Thermal 
Stripping 

8.5 - 9.5 10 - 11 

Samples extracted from the sample barrel were prepared for 

temporary storage and shipment by placing a Teflon sheet over the 

ends of the polybutyrate tubes.  To provide a seal, plastic caps 

were placed over the Teflon and secured with duct tape.  The 

samples were labeled, indicating which end was the top of the 

sample, the sample depth, and borehole number.  Sealed polybuty- 

rate tubes were placed in coolers and packed in styrofoam and 

blue ice to maintain sample integrity during storage and 

shipment. 

3.2  BENCH-SCALE TESTING 

Bench-scale studies were conducted at Shell Development Company's 

Westhollow Research Center to determine the efficacy of in situ 

soil heating.  The initial test configuration consisted of a 

"sandbox" (approximately 3'x 3'x 3') which contained fine to 

medium sands, and had two extraction vents at one end and two 

07/05/95 
16 



passive injection heating vents at the opposite end (Figure 4). 

The passive injection heating vents were open to the atmosphere, 

therefore, any air flow past the heating element within the vent 

was induced by the vacuum extraction process.  Thermocouples were 

distributed throughout the soil profile to measure the soil 

temperature changes.  Follow up tests included placement of a 

silicone rubber sheet beneath the soil surface to effectively 

seal the surface surrounding the extraction vents and minimize 

"short-circuiting." 

The purpose of the bench-scale test was to estimate appropriate 

heater spacing and power requirements for the field test.  The 

results were also utilized to develop preliminary economic 

estimates for the technology. 

3.3  HELIUM TRACER TEST 

EDSVEP requires heat transfer from the IV into the surrounding 

soil by convection of the heated injection air.  Therefore, an 

initial operational goal for the test was to maximize the rate at 

which air was injected while ensuring that the injected air was 

fully recovered.  To determine the appropriate ratio of air 

extraction to air injection rates (Qext/Qinj) ' a series of helium 

tracer tests were conducted. 

3.3.1  Tracer Test Methodology 

The primary method for the tracer tests was a mass balance 

between the injection and extraction gas streams when the system 

was under steady-state conditions.  Helium was introduced into 

the injection air stream and helium concentrations were measured 

in the extraction streams.  Knowing the rate at which helium was 

injected and measuring the rate at which it was recovered 

(computed from the extraction flow rates and gas concentrations), 
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the recovery rate could be determined.  Figure 5 illustrates the 

helium tracer test sampling system. 

Prior to introducing the helium into the injected air stream, the 

flow rate was measured on a rotameter which was calibrated for 

the mass flow rate.  To verify conservation of mass in the 

injected air stream, helium concentrations were measured in 

samples collected from the air injection system and at the head 

of the IV.  Based on these measurements, the injected mass flow 

rate of helium was determined. 

Helium recoveries were determined by measuring concentrations in 

both the individual EVs and the total extraction flow within the 

recovery and treatment system.  To verify the mass of helium 

recovered by the extraction system, the sum total mass of helium 

in each EV was compared with the mass of helium within the total 

extraction flow of the recovery and treatment system.  The soil 

gas pressures were also measured as indicators of subsurface flow 

patterns. 

3.4  FIELD TEST OPERATION 

3.4.1  Soil Heating 

The heating element was started on July 28, 1992.  The 

temperature controller was set at 1550°F and the overtemp at 

1750°F. The initial injection rate was set according to the 

ratios established during the tracer tests (approximately 5 scfm 

injection and 2 0 scfm extraction).  These operating conditions 

were maintained for an extended period. 

The system was monitored regularly and operating conditions 

recorded in a field logbook.  The system operated 24 hours a day 

and was attended to during the daytime.  Based on the site and 
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observed operating conditions, the mode of operation was easily 

adjusted. 

The system was periodically shut down for maintenance.  In 

addition, since the system was not attended to around the clock, 

there were several safety and equipment protection interlocks 

which would temporarily shut down the system or a portion 

thereof, if necessary.  The reason and duration of system shut 

down are recorded in the field logbook. 

3.4.2  Vapor Recovery 

Total organic vapor concentrations were monitored regularly by 

sampling with a Ratfisch Flame Ionization Detector (FID), an 

Organic Vapor Analyzer (OVA) or laboratory sample analysis.  The 

FID and OVA were calibrated to a methane in air standard and 

zeroed using zero air.  Samples were collected from the sampling 

points of either the subsurface system or the vapor recovery and 

treatment system. 

Organic vapor concentrations were measured in each of the 

individual extraction vents, in the total undiluted air stream on 

the process skid, in between the carbon beds, and at the exhaust 

stack.  The monitoring results are recorded in a field logbook. 

Confirmatory samples were collected in Tedlar bags and analyzed 

in the laboratory at WRC.  The primary purpose of the vapor 

monitoring was to monitor breakthrough of the primary carbon bed. 

Influent concentrations were used to monitor carbon loading and 

the exhaust concentration to demonstrate the treatment system 

operated as expected. 
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3.4.3 Soil Gas Flow Distribution 

The soil gas flow distribution was determined by measuring both 

the soil gas pressures and the individual extraction flow rates 

and vacuums.  Extraction rates were measured on the individual 

extraction vent metering runs, and the soil gas pressures were 

measured using magnehelic gages connected to the sampling points. 

These data are recorded in a field logbook. 

3.4.4 Heating System Monitoring 

The heating system was monitored regularly for both power input 

and temperature.  The power input was measured on a wattmeter 

which measured the power to the heating element.  Temperatures 

were logged by an automated data collection system and recorded 

regularly in a field logbook.  The temperatures were measured 

from the digital display on the heater control panel. 

3.4.5 Silicone Rubber Cover 

A silicone rubber cover was placed over the site on October 9, 

1992.  The cover was put down in an effort to better control the 

air flow rates.  The cover is approximately 24 ft x 24 ft, 

covering about 5 ft beyond the grid of the extraction vents.  The 

cover was sealed with a high temperature silicone caulk.  Once 

the cover was in place, it was covered with 4-6 inches of clean 

soil. 
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4.0  RESULTS AMD DISCUSSION 

4.1 PRE-TEST SOIL SAMPLING 

4.1.1 Physical Properties 

Table 4-1 lists the results of the physical properties testing 

for the pre-test soil samples.  These results are similar to 

those of the original LNAPL SVE Treatability Study. 

4.1.2 Chemical Analysis 

Table 4-2 lists the results of the soil sample chemical analyses. 

In general, the samples showed very low to nondetectable 

contaminant levels.  These results are consistent with the 

findings of the LNAPL SVE soil sampling program.  At the time the 

soil sampling program was implemented for this treatability 

study, the water table was significantly higher than that of the 

original LNAPL SVE treatability study.  Therefore, relative to 

the respective water tables the results of the two sampling 

events may appear to be different.  However, when comparing the 

elevations of the samples the results are similar.  These results 

further support the conceptualization that the primary mechanism 

for distributing contaminants in the site soils is the 

fluctuating water table. 

4.2 BENCH-SCALE TESTING 

The experimental results of the initial bench-scale tests 

indicated that air infiltration to the soil due to "short- 

circuiting" and heat loss to the surroundings had a significant 

effect on soil heating rates.  In order to input the amount of 

heat required to effectively implement this technology, the soils 
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will need to be heated by convection.  To maximize the convective 

heating of soils an active IV would be required, in addition to 

conduction as opposed to the passive IVs used in the tests. 

The tests showed that initially, moist soils would heat up 

quickly and then level off at approximately the temperature at 

which water boils.  However, temperatures along the heating front 

actually decreased prior to rising again.  This phenomenon may be 

explained by water evaporation and condensation mechanisms. 

Another observation from the bench-scale tests was that heat 

losses may be significant.  Heat may be lost to infiltrating 

surface air as well as to uncontaminated soils.  In addition, a 

large portion of the heat input was used to evaporate the soil 

moisture. 

4.3  HELIUM TRACER TESTS 

4.3.1  Tests Prior to Heating 

Steady-state helium mass balances were measured at various 

operating conditions prior to heating of the soil (July 20 to 

July 30, 1992).  Complete helium and thus injection air recovery 

was observed for extraction to injection air flow rate ratios 

greater than 4 to 1.  This is illustrated in Figure 6 which shows 

the normalized helium recovery (helium in the extracted air 

divided by the helium in the injected air) as a function of the 

ratio of the extraction to injection air flow rates.  Data is 

shown for both the total extracted air flow and the sum of the 

four individual flows from the extraction wells. 

Another indicator of potential air loss through the soil surface 

was a positive pressure near the surface.  Figure 7 shows the 
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pressure measured at monitoring point SP-3, which is the closest 

shallow MP to the IV, as a function of the extraction to 

injection air flow rate ratio.  A vacuum at this point indicated 

no loss of air through the soil surface.  For flow rate ratios 

greater than approximately 4 to 1 this vacuum condition was 

observed.  These observations are consistent with the helium mass 

balance results shown in Figure 6.  Thus, the pressure near the 

surface of the soil near the IV may be used as a field monitor to 

indicate whether there is complete recovery of injected air. 

4.3.2 Tests in Heated Uncovered Soils 

Steady-state helium tracer tests were repeated several weeks 

after the initial start up of the EDSVEP heater (see data for 

August 20, 1992 in Table 4-3).  At this time, a significant 

decrease in the percent of helium recovered at a fixed flow rate 

ratio was observed, 40-70 percent as compared to 80-100 percent, 

respectively.  A positive pressure at SP-3 was also observed, 

consistent with a loss of injected air through the soil surface. 

Thus, heating of the soil appeared to have significantly affected 

the steady-state air flow balance.  This was most likely due to 

an increase in permeability of the soils near the heater as the 

moisture content was reduced. 

Data from later tracer tests, when the heating front appeared to 

have reached the EVs, October 7 through October 9, 1992, indicate 

that the helium and thus the injected air recovery efficiency had 

returned to levels comparable to conditions prior to soil 

heating. 

4.3.3 Tests in Heated and Covered Soils 

Tracer tests were performed on October 27 through October 29, 

1992 (Table 4-3).  The extraction to injection air flow rate 
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ratio for which full recovery of injected helium and thus 

injected air was observed was reduced to about 2 to 1 because of 

the cover.  This is shown by the data plotted in Figure 8.  The 

pressure at SP-3 responded to changes in the flow rate ratio 

similarly to pre-cover conditions (i.e., became positive at flow 

rate ratios less than 4 to 1).  In fact, at extraction to 

injection flow rate ratios below 4 to 1, all pressures at the 

monitoring points under the cover were found to be positive, even 

with full injected air recovery. 

The pressure at SP-2 3 appears to be a better indicator of helium 

and thus air recovery with the cover in place, Figure 9.  Full 

recovery was obtained as long as the pressure at SP-23 was 

negative.  This suggests that the cover acts as an effective 

vapor barrier if any injected air escapes through the soil 

surface.  The barrier forces the air to pass over the soil 

surface to the EVs, where it is recovered.  However, as expected 

from previous experience, an impermeable surface cover is not 

effective at increasing the extent of pressure influence of the 

extraction vents below the soil surface. 

4.4  FIELD TEST OPERATION 

4.4.1  Soil Heating 

Figures 10 through 12 show the temperatures which were measured 

at the various monitoring locations during the course of the 

test.  Figures 13 and 14 show the temperature profiles along the 

two banks of monitoring probes.  As may be determined from these 

figures, the EDSVEP system is capable of heating the site soils. 

At the initially prescribed flow ratios, the power to the heating 

element was 5-6 kW/hr.  As may be seen from Figures 10-12, the 

soil temperatures in the vicinity of the IV increased fairly 

07/05/95 
24 



rapidly to approximately 180°F and leveled off until the soil 

moisture had been evaporated.  The temperatures increased 

gradually once dried. 

About 1000 hours into the operation of the system, the flow ratio 

was decreased to approximately 1 to 1.  The heat input increased 

to 10 kW/hr, and the soil temperatures increased significantly. 

Under these operating conditions, the observed soil gas pressures 

were positive for all the shallow MPs, indicating possible vapor 

emissions through the soil surface.  However, Health and Safety 

monitoring in the breathing zone at the site showed that the 

concentrations were below detection and those along the soil 

surface (within 6 inches) were low or below detection.  The only 

detections at the soil surface occurred around the annulus of 

some temporary monitoring probes close in to the IV.  These 

probes served as preferential pathways for the injected air and 

were subsequently abandoned. 

Inspection of Figures 10-12 also shows that there are impacts due 

to hydrologic and meteorologic influences (meteorological data 

included in Appendix B).  For example, on August 24, 1992 

(approximately 700 hours into operation) there was a large 

precipitation event, approximately 2.55 inches.  The system shut 

down because the sump tank for the knockout pot filled with 

water.  The heat recovery was much more gradual than that 

observed during a previous system shutdown. 

The original heating element burned out approximately 1700 hours 

into operation.  As may be seen on Figure 10, HT3, one of the 

backup thermocouples attached to the heating element, exceeded 

1800°F, the maximum temperature for the heating element.  The 

replacement heating element failed one week later.  Again, the 

failure was due to excessive temperature of the element.  The 

elevated heating element temperatures were due to the higher air 
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injection rates (approximately 16 scfm).  This overheating 

problem has been solved by using the thermocouple with the 

highest temperature reading as the control.  The observed 

temperatures along the heating element vary with the injection 

air flow rate, therefore, as flows are adjusted the corresponding 

thermocouple is selected as the control. 

Anticipating the possibility that a heating element might fail 

during the test, a methodology for changeout of heating elements 

was established to minimize the amount of down time.  It takes 

approximately V-h  hours to replace the heating element.  This is 

important because there may be large heat losses associated with 

an extended system shut down (>12 hours)(Figures 10-12 at about 

1700 hours). 

4.4.2  Vapor Recovery 

Vapor concentrations were very low or non-detectible when the 

vapor recovery and treatment system was first operated for the 

tracer tests.  Vapor concentrations continued to remain at these 

levels for the first 2 months of heating.  The vapor 

concentrations in the extraction vents increased significantly in 

late September and peaked in mid-October (maximum concentration 

of 825 ppm on the Ratfisch).  Later readings leveled off with EVl 

and EV2 at 60-70 ppm, EV3 at 200-250 ppm, and EV4 at 300-330 ppm. 

Figure 15 illustrates the observed vapor recoveries. 

The increased vapor concentrations was possibly due to a 

combination of the following mechanisms:  1) the groundwater 

depression pumping, NAPL residually saturated soils have been 

exposed, increasing the source for vapors; 2) the soil heating 

enhancing the partitioning of contaminants; and 3) decomposition 

of naturally occurring soil organic materials.  Given that soil 

heating and groundwater depression has occurred simultaneously, 
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it is difficult to attribute the extent of enhancement to an 

individual mechanism. 
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5.0  ECONOMIC EVALUATION 

The projected economics are heavily dependent on the site 

conditions and operating assumptions used to evaluate the 

process.  A copy of the spreadsheet developed to estimate the 

base case costs is shown in Table 5-1.  This spreadsheet 

documents the assumptions used in developing the cost estimates. 

The spreadsheet model computes capital equipment costs, 

annualized operating costs, and unit remediation costs based on 

the weight of contaminated soil.  The following sections briefly 

describe the various portions of the spreadsheet model. 

5.1  SITE AND SYSTEM OPERATING CONDITIONS 

5.1.1  Soil Characteristics 

Soil characteristics necessary for the economic evaluation 

include soil density, soil moisture content, soil air 

permeability, and contaminant concentration. Both soil density 

and moisture content affect the total heat input requirements for 

a particular site.  Soil air permeability determines the rate at 

which air can be injected or extracted and directly corresponds 

to the duration of remedial activities. Total organic vapor 

concentrations will determine the sizing of the offgas treatment 

equipment. 

Based on the above soil characteristics, the minimum heat 

required to treat one ton of contaminated soil may be determined. 

The minimum heat requirement is computed as the energy necessary 

to raise the temperature of the soil to 600°F, the average 

treatment temperature across the site. To compute the energy 

requirements, the soil heat capacity must be supplied.  For our 

07/05/95 
28 



purposes, this was 0.2 6 Btu/lb/F and the heat of vaporization for 

water used was 1000 Btu/lb. 

5.1.2 Site Configuration and Dimensions 

A standard full-scale module is assumed to be 100 ft x 70 ft. 

This is approximately the maximum module size because a single 

trailer-mounted recovery and treatment system is not expected to 

be capable of handling much greater flows.  In addition, an 

excessive amount of piping and insulation would be required to 

manifold a larger system. 

The assumed vent pattern was the 5-spot configuration with a 

spacing of 10 ft between each injection vent and the surrounding 

extraction vents (IVs or EVs on 14 ft centers).  Any vent pattern 

or spacing may be used for a particular site, changing the number 

of IVs and Evs.  The 10 ft vent spacing was selected as the 

optimum based on preliminary economic evaluations (Figure 16). 

The extraction vents may either be made of carbon steel or PVC, 

depending on the desired remediation temperature at the vent. 

To reduce vent installation costs, a smaller diameter vent (e.g., 

2-inch) is preferred.  Soil air flow calculations show that a 50% 

reduction in well diameter results in only a 10% decrease in the 

air flow rate. 

5.1.3 Treatment Summary 

To estimate the time necessary to heat the soil to a specified 

remediation temperature, input to the spreadsheet includes the 

mass of contaminated soil, the minimum energy requirement per ton 

of soil, the heating efficiency, and the average heat input 

capacity of the system.  The thickness of contaminated soils and 
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the areal extent of contamination define the volume of soil to be 

treated, and the mass is based on the soil density. 

The peak heater power requirement is the total power when all the 

heating elements are operating at rated capacity.  It is assumed 

that the heaters are operated 80 to 90% of capacity.  The average 

heater power requirement is the average heat input to the soil 

over the heating period. 

Since heat losses occur by both conduction to soils outside the 

treatment zone and convection through surface air infiltration, a 

heating efficiency is included when computing the heating time. 

To accurately determine a site-specific heating efficiency, it is 

suggested that either bench experiments or field tests be 

conducted, as was done during this treatability study. 

Preliminary evaluation of the field test data indicate the 

heating efficiency was approximately 40% (Figure 16a). 

Other power requirements include the air injection system, the 
vapor recovery and treatment system, and liquid management and 
transferral.  These requirements are estimated based on the 

individual stream flow rates. 

To estimate the overall remediation time, the time to cool down 

is assumed to be 10% of time required for heating.  In addition, 

a factor of 0.85 is assumed when computing an annual treatment 

rate effected by system repairs or equipment replacement and 

other contingencies.  However, the daily treatment rate is 

calculated, based on the heating time only. 
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5.1.4  Vapor Collection and Treatment System 

Included as critical design parameters are the rate at which air 

is injected and the vapor extraction rates for the individual 

vents.  The average daily water and contaminant vapor flow rates 

are calculated from the initial soil moisture content, the 

extraction or injection rates, and the estimated daily soil 

treatment rate. 

Any condensate removed from the gas stream is periodically 

transferred from sump tank to either a temporary storage tank or 

directly to a water treatment facility.  It is assumed that an 

onsite water treatment facility will be available. 

For the purposes of this cost estimate, it was assumed that 

granular activated carbon beds would be used for vapor treatment. 

However, it is expected that for the anticipated flow ranges, the 

annualized costs of carbon adsorption and thermal destruction 

should be about the same. 

5.2  CAPITAL COST ESTIMATES 

All costs are given in 1992 dollars. A 30% contingency factor is 

included on the total capital cost. 

5.2.1 Vapor Collection and Treatment System 

The vapor collection and treatment system is to be trailer- 

mounted.  The assembled system cost is estimated as 150% of the 

sum of the costs for the individual major pieces of equipment. 

The total cost accounts for installation, piping, 

instrumentation, trailer, and labor costs.  A 30% contingency 

factor is applied in calculating the final offgas treatment 

system cost. 
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5.2.2 General Facilities 

The cost of the site general facilities (e.g., field offices, 

supply storage areas, workspace for equipment maintenance, 

services) is assumed to be 25% of the total capital cost, 

including well installation costs.  It is assumed that the 

general facilities costs will be distributed among the various 

remediation technologies. 

5.2.3 Operating Costs 

It is assumed that each EDSVEP operating module will require one 

third of a single operator's time.  Based on Shell's plant 

experience, one full time operator position (four shifts) costs 

$350,000/year. 

Other operating cost assumptions include $100,000/year for 

analytical, $500/vent for cleanup and decommissioning, $0.06/Kwh 

electricity, and $0.25/gal for condensate disposal.  The vent 

cleanup cost covers disassembling the gas collection piping 

system, removing vents, and revegetating the site.  The cost 

estimate for condensate disposal is based on the assumption that 

an onsite waste water treatment facility will be available.  The 

maintenance costs are assumed to be 2 0% of the total capital 

costs, excluding well installation costs. 

5.2.4 Operating Cost Summary 

The results show that for the base case site, EDSVEP remediation 

costs are about $410,000 per module (100' x 70').  This 

translates to approximately $134 per ton.  These costs are 

dependent on the assumptions and site characteristics used.  The 
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treatment rate for the base case will be about 8,000 tons/year 

per module. 

The unit remediation cost breakdown indicates that the highest 

costs are associated with the installation of the extraction and 

heated injection vents (including the heating element).  These 

costs comprise approximately 27% of the total cost.  Other 

significant costs include maintenance and capital charges on 

equipment (26%) and electrical power requirements comprise 

approximately 17%.  Figure 17 shows the breakdown of the various 

cost components. 
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6.0  CONCLUSIONS AND RECOMMENDATIONS 

• Given the test EDSVEP system equipment and configuration, a 

reasonable heating rate may be achieved.  For this site and 

test system configuration, the heating efficiency was 

approximately 40 percent.  It is anticipated that a full- 

scale system will be more efficient. 

• The helium tracer tests are useful for monitoring subsurface 

flow.  For the purposes of this treatability study, the 

tracer tests were useful for determining the appropriate 

extraction versus injection air flow ratios. 

• The silicone rubber cover acted as an effective vapor 

barrier, enabling the system to operate at lower extraction 

to injection air flow ratios (e.g., increased injection 

flows).  Due to an increased air injection rate, the heating 

rate improved. 

• Various installation, construction, and equipment costs were 

verified for the site.  The estimated treatment costs are 

approximately $134 per ton of contaminated soil.  These 

costs are based on observations and experience gained during 

the treatability study and the site characteristics assumed 

in the spreadsheet model.  Remediation costs will vary for 

different site conditions (e.g., contaminants, soil types, 

depth to contamination, thickness of contaminated zone), but 

are expected to be between $12 0 and $2 00 per ton of 

contaminated soil. 

• The performance of the heating elements and control systems 

was demonstrated.  Under the manufacturer's specified 

operating conditions (less than 1600°F) , the heating 
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elements will operate for extended periods.  Upon exceeding 

capacity (1800°F), the elements will fail rapidly. 

• Vapor concentrations increased during the course of this 

test.  The observed increase may be attributed to the water 

table draw down, exposing residually saturated contaminated 

soil to air flow, and to soil heating enhancing partitioning 

or decomposing naturally occurring organics.  However, it is 

difficult to quantify the degree of volatilization which may 

be attributed to either of these mechanisms. 

Based on a preliminary review of the available results for this 

treatability study, it is recommended that further analyses be 

performed to better define the range of soil types and 

contaminants for which EDSVEP may be effectively utilized. 
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Well Number. 

Borehole Number. fv-3 
Surveyed 
Location . 7? ^?55. ^ 

2\M 401.515 
N 

Proiect 

Date _ 

£U5V£P 

Surveyed 
Elevation   GS   5Z&5>&>  ft. 

TOP.  SZLQ.70 

_i_ 

7" 

I 

3R0UND SURFACE 

i T»I 
—  i    :NCH  DIAMETER 

7 
A 

A 

;RILLED HOLE 

-WELL CASING 
ilNCH DIAMETER 

Installation Date __J_±^jJA. 

Drilling Method  tiallou c2*-*n   fr\ijLr~ 

Drilling Contractor _Loun£i  

Drilling Fluid      hJj A  

Development Date    N/u 

Development Technique   A//rt 

Water Removed. ±UA. . gals. 

-G BACKFILL 

<E 
'-ft GROUT w/5*/> 6r/rrfy>/rfrs\a\ic Depth to Water N/A ft. below 

TOC 

m 

T    TT. y 

G PCLLZ'SS 

pQ GRAVEL PACK 

—XSAND PACK £-^ 
LG FORMATION 

LLAPSE 

Comments   ve/hf Utt^ <* öniflekJ 

-it1 -loo sidca <mnd u/g<; frs*/  
\r\sha4 o-f bgnfanlfd-  

-WELL SCREEN -WELL S' 
_ilNCH DIAMETE ETER 

.SLOT 

L_ /i a 

Depths From Ground Surface 
Unless Otherwise Noted Prepared By ßfy E&ufiiA^ 



JMK-ENVIRONMENTAL SERVICES 
ICKIIO'O'III X*QUIOI 

RMA Well Completion Record 

Well Number. 

Borehole Number. £V-V 

Surveyed 
Location . ntosb.tis 

21 tl 32Z.&5 
N 

E 

Proiect     rOSl/£r 

Date  

Surveyed 
Elevation   GS  $2.C£. 7<9   ft 

TOC   5"^^. gg   ft. 

_L_ 

<*2.o HI b 

7" 

l 

3R0UND SURFACE 

7 z 

I 7 If 
— C_;NCH  DIAMETER 

DRILLED HOLE 

* 

-Ü 

Installation Date. 

Drilling Method    tfollßto Zfe/h AutjCt 

Drilling Contractor   L^üfj^.  

Drilling Fluid   V/A 

Development Date M//L 

Development Technique Al/A 

■WELL CASING 
2. INCH DIAMETER 

—SS.  
Water Removed  AJfA . gals. 

-G BACKFILL 

IE 
—1_| BAUM-ILL . . ./. 

'-gf GROUT jt»^_£% AÄSOnoC-Static Depth to Water A//4 ft. below 
TOC 

/<3? sJföa sanJ 
~i iiiTHiiTr   fin    1 "ii HIT 

rQ GRAVEL PACK 

—^ SAND PACK 

''—U FORMATION 
-APSE 

PWWT 

u PC'Jg 

H 
.w 

Comments  l/<W MS CAnplefcd 

fihoVe. fa  Uia-h.r T£A 

- nosUffaC* fairy Uas toslnllei 
^100 silica Sahtl Las used  

-WELL SCREEN 
i-INCH DIAMETER 
ji .flit)    SIOT 

Depths From Ground Surface 
Unless Otherwise Noted Prepared By (Mufi&kJLj 



)MK-ENVIRONMENTAL SERVICES 

RMA Well Completion Record 

Well Number. 

Borehole Number. 

Surveyed 
Location   

■&d. 

Proiect 

Date _ 

BOSVtiP 

173* 

_L 

sXft. 

N 

WHIM. 110 E 

Surveyed _ 
Elevation   GS  ^265.72-  ft. 

TOC 52&1.HS 

GROUND SURFACE 

7^ 
_:NCH  DIAMETER 
DRILLED HOLE 

WELL CASING 
jf INCH DIAMETER 

Installation Date      jZOjl/      

Drilling M^t^ ™lntA 5fcjnn4fjaer 
Drilling Contractor L-Afjht'  

Drilling Fluid    Mfft -— 

Development Date 

Development Technique MIA. 

£<* Ai'*»e*«<' iolM    Water Removed   ^/W 

«teal c*«m« 
^„..CKFILL i//* 

-tf GROUT ^*K -K«ak Static Depth to Water /V/ft 

.gals. 
8 

-G BACKFILL ft. below 
TOC 

,0o 4UCCA£**A 
II ijiniiiiTr nrni    ~" ii nnrrr 

it2- _£ft 
r-a GRAVEL PACK 

•^SAND PACK   fe»-^ 

•-a FORMATION 
LAPSE 

Comments   >W   U^ t/*Y\Mai 

alntvfj -H*. \A/aW -fails. 

,ßr 
h(0  Sür&rf  Stsirri UQZ 

hzhllbl T 
- log Zli'ica ia*d (AM uwt 

-WELL SCREEN 
if INCH DIAMETER 
_$4_,_^C_SL0T 

JO* 

.11? 
Depths From Ground Surface 
Unless Otherwise Noted 



)MK-ENVIRONMENTAL SERVICES 

Sample/Core Log 

qnnng/Wptl   £V~I PrOieCt/No. f DSV ^ P .Page. jLofJ. 

Total Deotn Dnlled   /^ 

Lenqtn ana Diameter 
of Coring Device 

feet       Hc4e Diameter 

 S      ?W/5      Completed    42ö¥/5 
rji5 Type of Sample/ 

S'y-2-%- 

Type of Sample/,     /    . / 
nches   Conng Device   Uf7QZiU^^ ^A^äM^y 

 Sampling Interval ufmlf\A£Uf>       •« 

Lana-SurfaceEiev. 52k5-(*3 feet       purveyed       _ Estimated       Datum    ^ I ^ 

Drilling Fluid Used     ^M        Drilling Method HrflöCJ Sftfrw faiAGi ian. 
Drilling 
Contractor 

Preoarea 
By  

lYn tmvärsfttc 

. Dnllfir/4. ScJiMhirtderHrtr*«     P.$fvrtht\ 

Hammer Hammer Mammer      / Hammer / 
Weight    WA       Drop    toft . inches 

SanoMAM* OacOi   
(to« two» laid mrarai     Cor« Praam or 

RtcBwry Blow ptr 6 
From        To (to«1 incMi SjmotoA*ofv Ouuiuflofl 

0l 

35. 
^ 

it 
^W ■•  ///i* <b nediun CjrAi*) , f/a^ 4»»urt 
*tor£  f^^adr( sam/. Si'rfcW, A/? 
&/ag4y ^fcW.  \M collier, bwdz (z") it s- 

SL & 

S* [^L 

«:/■ WL, 4^ 
9-(^-frmcV ; h/ociui , iron <fa.Winq in-fmr-Wy, S^r 

T# 



(^MK-ENVmONMENTAL SERVICES 
\JJ/ A BivitoM 0» ■■ *f aouaoM 

Rnnnn/Well   C.v'~L    Proiect/No. 

Total Deotn Drilled    //-"...    feet 

Sample/Core Log 

051/^                                                                     P^           /      of    / 

^75"                Type of Sample/,     ,.            n       , 
Hnte Diameter        / —   inches    Conna Device     wmnli/JllSyAJf^Ol^r 

Lenatn and Diameter    ^ /      _ y / „                                                                                 Ah; 
n* r^nnn fW.rp            >-?     X   Z.  ft)                                                                 Samolina Interval L&Vi nAx&US      foot 

1 ann-Surfacp Flev  5ZW? . /^ feet VS'ifveyeri             Estimated        Datum       tA$L~ 

nnlhnrj Fiiiiri I l«v1       fJfA 

Drilling          l             . 

Drilling Method (hllaojZj&h. AlUa£r' 

Dnller A.£M?/»W<V Heiner /?. £rWtfM 
Hammer     ./.      Hammer iA 
Wewhl      «rfl       Drco     wrn     inches 

SaneMA^ra OtoOi                     Tnii/HydrauM 
|t«M MM« tana urtssl     Cora         Praam or 

R«o»WT     Blow*9«r6                                                                                        _ 
From       To            (tttO           mem»                                                                Samo»t£ora rwHiiuihin 

0L r- 4<W\d •    +W 4f) tHrJi'tton   ^rm.iKi   hrol)r\ .deuun 

& & 
'.■/          '           i        ^              '         '    i      i 

^ par-fc   fl.iJ    jr\U <?X^€   4.-fa.'iri^na 

5^ ii- 
il                                                .                                                                                           in 

5**d$ .   3"-fo 4"   ?dvi£ of  txj/*r»kA s;lhf 

5<u^Wtfr>£  fltf   5' 
  

^-  / 

t OH 

- 



J UK-ENVIRONMENTAL SERVICES 

Sample/Core Log 

Snong/W*!    EV'3     PmieCt/No.      EDSVEP -Page. J—0,1 
.iS <\v»\b      8S5SL.   fa>*i* 

Total Death Drilled _ 
Lenatn and Diameter        ,      ^c^,/» 
of Coring Device h   A   7. /ft 

1,0 7-75 Type of SamDte/1    , . 
LI feet       Hole Diameter _LiZ_ inches   Coring Device    lewnuw Uy^lr 

 Sampling Interval £&vrknWkS      feet 

Lana-Surface Elev. ^IbS-JO feet      ^.Surveyed       _ Estimated 

Drilling Fluid Used      W4  .  

Datum MS" L 

Drilling 
Contractor 

Drilling Method wllßW ^f&H -L^r 

Driller A-Sc^ayimAJay Helper 5 - S-ftt/Hfln 
Hammer Hammer i-iammer    . Hammer . 
Weight   V/r) Drop   ti(A     inches 

Sanotafton OMOI Tm»/Hv&rw#c 
Ifo« MM« iaM wrtwi    Con Prvnan or 

Rmvvry Blowi par 6 
From        To 

(9- 
52 

5* 

5*- 
5* 

fü + 

SanetaAort OocnMon 

0-^d <,ovn^  irtm ondg- ^TajtoinQ   M TYWMI»^ 

^llhitrni^-j   PWJ^   U/i'A Sayr*.   ft*/  Sand's , k roton 

IrVrt   oXidl  5T0,i'n iViQ|   , no-f tvmcti odar"" 



)MK-€NV!R0NMENTAL SERVICES 

Sample/Core Log 

Bonng/Weil_£kjlii_Pro)ea/No.    ^^SV^P  -Page. I     0,1 
StalSS QlOllb CcSted   QlOMlb 

ll c M-JJ- Type of Samoie/*    i. i 
"otal DerJth Dnlled    '/ -     feet       Hote Diameter   ' ~~— inches   Coring Device    PtWWrth^ Qa^Kf 

Lenotn and Diameter     r- <- v o c/A * 
of Conng Device b    X Z /$ 

Land-Surface Eiev. ^265-70 feet       5^ Surveyed       - Estimated       Datum    MSL 

Drilling Fluid Used       ^fA 

SamDlingInterval $Am\W4\y$ feet 

Drilling 
Contraaor UuMs 

Drilling Method &(|gul £-/QH An/f&T 

Dniler A- &Kf»n frvil&6pttw R&UwWi 
Hammer, / Hammer, ■ 
Weght  N/A Drop    N/A inches 

SjmeMfCMV Dtoei Fni/HvOnuMc 
IfM MO* UM oirtatai    Con Prsnura or 

Rotowry Blows oar 6 
Prom        To             (ItfO incfto* SjlllMAtiMI OOOEflQttOfl 

0* 
V- 

G3- 

3* 
S°- 

Eoff 

£<W \   f>V)£ 4d   h^dt'ary\ c^fa.\n ; Afgtyfl, flg>np 

^4 > \\^aie^    o\ r*A <ru[  ir <,»' ffcW act 4 t/wtre-Hy 

6'A\^\err£^ thrown Wi'-Hi ''/'WN fhifiiW ,5p/v\<^-f\r^ 



(^MK-ENVIRONMENTAL SERVICES 
N**7 * etvitoa of m* rciiauio« 

Rnnng/Wftll    -*-""'          PlDieCt/NO. 

II00 

Tnral Dflnth Hrillftd      // _    feet 

Lenatn and Diameter        ,     _^# s 
nf r^nng novirp                5      X  11% 

1 anrt..=;iirfarj?FI«v  f5 7 £ 5 • 7 7Jeet 

Sample/Core Log 

FOSVEP                                            P«*,     f     of   1 

r7 0*>yn«2.      Tyoe o* Samole/-,     1,                       , 
HnJfl niampmr     /  ""' mcnes   Conna Device    UfyrplAM.OkS ^^Jl^Y 

Samnling IntervaJ tp\Tir^jM^     !f^t 

^Siirvnyod        ""Estimated       Datum         MSL- 

nriilinrjPlnirillcavl        ^M 

Drilling               / 
fVintrarrnr           \.(\l.f)P. 

ItMt MM una urtm    Con        Pww or 

From        To             (tttfl             ineM» 

Drilling Method r^(i<WO £-|<U* AotdT 

Dritter A- ^C^«9r»»^4j*f«irjer D- SW»4-jr\ 

/                                                 Hammer    >/A      Hammer, i 
rf/*^                                                       Wetqht      Nf«      nmp     Vffii     inrhM 

.MnflWUXw UOETqlDOfl 

//o  Z#? 
'               / 

- 



jMK-ENVinONMENTAL SERVICES 

Monitoring Probe Completion Record 

Well Point Number     tAV ~K -3 

Eorenole Numoer. 

Surveyea 
Location   N 

E 

Pro,ect   ED^VZP 

Surveyed 
Elevation   GS 

TOC 

ft. 

ft. 

irt 

-CAP 

GROUND SURFACE 

-3A1NCH DIAMETER 
PILOT  BOREHOLE 

- RISER  PIPE 
715  INCH DIAMETER 

 Hfc&ft. PILOT BOREHOLE 

U _ 3 

0—35.. 

Deoths From Ground Surface 
Unless Otherwise Noted 

Installation Hate        *?Z<?42.<9 

Drilling Method  I4cfi jnrlah^rtd/' 

' f Drilling Contractor   L^^/y 

Comments 

Prepared By 



JMK-ENVIRONMENTAL SERVICES 

Monitoring Probe Completion Record 

Well Point Number   M^'V -{Q 

Eorenole NumDer  

Surveyed 
Local ion . N 

E 

Pro,ect     £0^£? 

Date_5lögü__ 

Surveyed 
Elevation   GS 

TOC 

ft. 

ft. 

L.t. 
_i  

-CAP 

irt 

GROUND SURFACE 

^Üfa NCH  DIAMETER 
PILOT  BOREHOLE 

- RISER  PIPE 
T\?  INCH DIAMETER 

Lrfeft. PILOT BOREHOLE 

-1   _   (fl   ft. 

$-tt 
f-n. 

Deoths From Ground Surface 
Unless Otherwise Noted 

Installation Date__ilo4Z£_ 
Drilling Method   ÜO * jiV* UoiVwKv/'.^ 

Drilling Contractor  

Comments 

Prepared By faefajLi 



)MK-€NVIRONMENTAL SERVICES 

Monitoring Probe Completion Record 

'.Veil Point Number     Mr-X " °\ 

corenole Number. 

Surveyed 
Locaiion   

Pro,ect     £CG\(£P 

Date__2Mil5_ 

Lf». 
_i  

N 

E 

irt 

-CAP 

GROUND SURFACE 

i 
  NCH  DIAMETER 
PILOT BOREHOLE 

-RISER  PIPE 
•"7S INCH DIAMETER 

J_l_„ . PILOT BOREHOLE 

DeDths From Ground Surface 
Unless Otherwise Noted 

Surveyed 
Elevation   GS 

TOC 
ft. 

ft. 

installation Date    ^lO^'ZO 

Drilling MPthnrt  Sold  SfPir*Au*€f 

Drilling Contractor     Lourf^  

Comments ^clld Q&r*\ Ai/vadre   LOitC 
\XS*A Iro drill -tir*. p'l lof pg. 

" I4g# j<W kArvo^^r WXg, USJL4 

4*o <ki/& probe4P ^P^UN 

PrePared By    l-M*   (LfcJjftL^u 



) UK-ENVIRONMENTAL SERVICES 

Monitoring Probe Completion Record 

Well Point Number   Mr "V - H 

Borehole Number  

Surveyed 
Location 

~i— 

!_ft. 
_»  

N 

E 

iri 

l—a5- 

■CAP 

GROUND SURFACE 

  NCH DIAMETER 
PILOT BOREHOLE 

- RISER  PIPE 
•7? INCH DIAMETER 

_9_„. PILOT BOREHOLE 

—11« 

f}—\il It. 

Deoths From Ground Surface 
Unless Otherwise Noted 

Project _£0£V££_ 

Date JlZ^3i£_ 

Surveyed 
Elevation   GS 

TOC 
ft. 

ft. 

Installation Date    iZd^ZQ 

Drilling Method So( A   ^ey^AjxafY^ 

Drilling Contractor LftAjh^  

Comments   So\\d   «yfem Atx^CrS 

±odf\rt~ probe. U>Ai^W 

Prepared By   YtTtJT \lr3Lfnb^l 
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WOODWARD-CLYDE DLY MAX & MIN TEMP AND PRESS. TOTAL DLY PRECIP 

DATE MAX.AT MIN AT MAX PR MIN PR DYTL PC 

6 1 56.49 42.64 24.86 24.8 .38 
6 2 67.74 43.05 24.81 24.67 0 
6 3 75 48.83 24.76 24.6 0 
6 4 73.3 49.09 24.81 24.57 0 
6 5 66.76 49.5 24.74 24.5 .04 
6 6 70.3 46.8 24.74 24.62 0 
6 7 69.86 49.55 24.77 24.66 .07 
6 8 65.9 48.88 24.81 24.74 .74 
6 9 65.91 49.01 24.79 24.73 0 

6 10 73.8 48.31 24.8 24.75 0 
6 11 74.3 53.55 24.85 24.8 0 
6 12 76 53.63 24.82 24.66 0 
6 13 80.8 55.25 24.65 24.53 .22 
6 14 75.7 51.79 24.63 24.43 0 
6 15 73.7 53.73 24.58 24.46 0 
6 16 998 54.23 24.6 24.44 0 
6 17 998 56.08 24.93 24.6 .04 
6 18 81.1 52.43 24.9 24.77 998 
6 19 70.7 55.9 24.87 24.78 .27 
6 20 74.7 52.95 24.91 24.78 .03 
6 21 76 56.65 24.91 24.84 0 
6 22 81.8 56.18 24.93 24.81 0 
6 23 82 60.78 24.87 24.72 0 
6 24 85 61.33 24.79 24.67 .02 
6 25 67.4 56 24.85 24.77 .57 
6 26 71.1 53.33 24.81 24.72 .01 
6 27 73.7 56.95 24.77 24.74 0 
6 28 77.9 58.36 24.79 24.74 0 
6 29 83 55.97 24.79 24.58 0 
6 30 89.3 63.08 24.58 24.43 0 

Page 1 



WOODWARD-CLYDE DLY MAX & MIN TEMP AND PRESS-. TOTAL DLY PRECIP 

DATE MAX AT MIN AT MAX PR MIN PR DYTL PC 

7 1 66.24 55.73 24.65 24.55 .15 
7 2 64.65 48.76 24.91 24.67 .27 
7 3 80.6 52.09 24.9 24.76 0 
7 4 90.2 58.77 24.8 24.66 0 
7 5 88.5 64.2 24.8 24.71 0 
7 6 95.1 63.76 24.75 24.66 0 
7 7 81.6 64.18 24.87 24.72 0 
7 8 76.3 63.22 24.92 24.86 0 
7 9 83.7 61.5 24.9 24.75 0 

7 10 82.4 57.69 24.91 24.72 .09 
7 11 84.1 58.93 24.73 24.56 .05 
7 12 70.9 56.61 24.72 24.67 .2 
7 13 76.4 56.25 24.78 24.7 0 
7 14 84.3 58.95 24.8 24.71 0 
7 15 79.7 55.44 24.82 24.73 .12 
7 16 66.54 50.97 24.94 24.81 .22 
7 17 74.3 52.98 24.97 24.91 .2 
7 18 82 59.63 24.94 24.84 0 
7 19 78.6 57.06 24.96 24.85 .01 
7 20 75.5 56.79 24.96 24.84 .01 
7 21 83.4 55.48 24.86 24.65 0 
7 22 79.4 57.43 24.86 24.78 .01 
7 23 83.9 57.47 24.83 24.76 0 
7 24 85 57.4 24.9 24.8 .01 
7 25 74.1 59.66 25.01 24.87 .06 
7 26 78.9 57.67 24.99 24.9 .07 
7 27 85.8 57.93 24.95 24.87 0 
7 28 87.3 62.24 24.89 24.8 0 
7 29 83.1 60.28 24.91 24.72 0 
7 30 77.9 55.96 24.95 24.86 0 
7 31 84.8 54.71 24.95 24.86 0 
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WOODWARD-CLYDE DLY MAX & MIN TEMP AND PRESS. TOTAL DLY PRECIP 

DATE MAX AT MIN AT MAX PR MIN PR DYTL PC 

8 1 83.6 56.11 24.98 24.91 0 
8 2 85.8 59.87 24.98 24.87 0 
8 3 77.7 58.77 24.93 24.84 .06 
8 4 86.5 55.64 24.86 24.77 0 
8 5 81.2 56.09 24.91 24.82 0 
8 6 81.1 64.52 24.84 24.76 .01 
8 7 88.1 59.12 24.82 24.78 0 
8 8 86.8 66.63 24.88 24.82 .04 
8 9 91.5 65 24.94 24.85 0 

8 10 78.8 58.87 25.07 24.93 0 
8 11 74.4 59.46 25.01 24.95 .17 
8 12 62.42 56.58 25.09 24.99 .04 
8 13 78.6 51.86 24.99 24.91 0 
8 14 79.2 54.09 25.06 24.94 0 
8 15 86.7 58.57 24.98 24.87 0 
8 16 78.1 59.27 24.9 24.84 .02 
8 17 69.14 53.17 25 24.73 .18 
8 18 75.6 54.72 25.01 24.92 .01 
8 19 84.4 55.9 24.95 24.86 0 
8 20 89.3 60.86 24.88 24.78 0 
8 21 84.6 57.42 24.89 24.76 0 
8 22 87.8 61.83 24.79 24.59 .08 
8 23 75.4 56.26 24.81 24.69 .16 
8 24 55.53 49.75 24.96 24.81 2.55 
8 25 65.92 49.18 24.99 24.9 0 
8 26 65.33 49.1 25.03 24.94 0 
8 27 77.1 49.03 25.03 24.88 0 
8 28 83.2 54.37 24.92 24.78 0 
8 29 64.63 19.53 24.96 23.47 .01 
8 30 69.93 50.83 24.95 24.83 0 
8 31 71 52.99 24.84 24.74 0 
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WOODWARD-CLYDE DLY MAX & MIN TEMP AND PRESS'. TOTAL DLY PRECIP 

DATE MAX.AT MIN AT MAX PR MIN PR DYTL PC 

9 1 72.2 51.1 24.79 24.71 0 
9 2 77.3 58.69 24.88 24.79 0 
9 3 80.4 55.14 24.91 24.81 0 
9 4 84.6 60.88 24.79 24.5 0 
9 5 74.5 57 24.82 24.72 0 
9 6 78.6 50.6 24.87 24.71 0 
9 7 67.49 50.36 24.98 24.78 0 
9 8 82.8 47.07 24.92 24.61 0 
9 9 68.78 50.37 24.89 24.68 0 

9 10 73.1 44.97 25.01 24.87 0 
9 11 86.5 51.57 24.89 24.76 0 
9 12 86.8 62.4 24.79 24.62 0 
9 13 83.1 58.54 24.78 24.64 0 
9 14 81.6 52.91 24.83 24.68 0 
9 15 82.9 60.02 24.77 24.7 .01 
9 16 81.2 60.93 24.84 24.77 0 
9 17 81.8 47.38 24.99 24.68 0 
9 18 67.15 40.1 25 24.77 0 
9 19 74 52.85 24.77 24.62 0 
9 20 76.9 55.52 24.65 24.56 0 
9 21 68.46 53.15 24.97 24.64 .01 
9 22 79.7 49.23 24.98 24.86 0 
9 23 86.4 56.96 24.89 24.75 0 
9 24 85.4 58.34 24.75 24.49 0 
9 25 67.02 49.44 24.86 24.48 0 
9 26 68.81 39.74 24.97 24.87 0 
9 27 76.3 48.15 25.1 24.86 0 
9 28 70.3 40.51 25.12 24.98 0 
9 29 78.8 48.02 25.04 24.97 0 
9 30 81.1 49.62 25.04 24.95 0 

Page 1 
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Alluvium 

MCRREON KNUOSEN CORPORATION 

4' 

'        A r\91 

8-10 

Ground Surface 

Top of Denver 
Formation 

Contaminated 
Soils 

LNAPL 

Figure 1 

MORRISON KNUDSEM CORPORATION 

Schematic of Current 
Site Conditions 

MORRISON KNUDSEN ««»ORATION 
BMOMENTM. 8BMCE8 OM8KM 

<CFN: 0305G009.DWG> <CPD: 03/23/95> <AUT: GPS> 
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Figure 3a 

Injection Vent with Heating Element 

Junction  Box 

Flange for Airtight 
Connections 

Heater 
2   Power 

Line 

Thermocouple 
Leads to 
Control  Panel 

Injection Air 

Unheated  "Cool" Portion 

Heated Air Injection 

Heating 
Element 

<CfN: 0305G012.DWO <CPD: 06/19/95> <BT:RLS>  <AUT:GPS> 



MORRISON KNUDSEX CORPORATION 

SS 

-Flowmeter 
\\\\\\\\\\\^\\W\S 

Extraction 
Vent 

Heated Vent 

/ Vacuum 
Pump 

ww^^^^^vyws'c 

TOP View 

Open to 
Atmosphere 

Insulation 
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SO        i-, 

s 
s 
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s 
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s 
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Soil  Surface 

\\\\vu\\v\w\v\\ ,;rv 

SS 

Open to 
Atmosphere 

Side View 

Bench-Scale System Configuration 

Measurements: 
- flowrate (inlet & outlet) 
- central  pressure profile 
- central temperature profile 
- moisture production 
- energy input 

Figure 4 
MORRISON KNUDSEX CORPORATION 

<CFN: 0305G010.DWO <CPO: 03/23/95> <AUT: GPS> 
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1600 

t,   1200i 
LU 
DC    1000 

Figure 13 

TEMPERATURE PROFILE 
AXIS OF EXTRACTION VENT 

October 26, 1992 

1 2 3 4 5 6 7 8 
DISTANCE FROM HEATER (FT) 

Monitoring Probe Depth 
^3FT 6FT -*- 9 FT 11.5 FT 
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TEMPERATURE PROFILE 
BETWEEN EXTRACTION VENTS 

2 3 4 5 6 7 8 
DISTANCE FROM HEATER (FT) 

Monitoring Probe Depth 
-&-3FT 6FT -*- 9 FT 11.5 FT 



Figure 15 
Extracted Vapor Concentrations 

800- 

07/01/92 07/31/92 08/30/92 09/29/92 
Date 

10/29/92 11/28/92 12/28/92 

■   EV1        +   EV2       *   EV3 

□   EV4        X   TOTAL 



Figure 16 
EFFECT OF VENT SPACING 

ON UNIT COSTS 

7 10 12.5 
EXTRACTION VENT SPACING (FT) 

17 

DAYS TO HEAT SOIL Q] NO. OF VENTS $/TON 



Figure 16a 
Power Input 
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^12000 - 

5 10000 -- 

tT 8000 

£ 6000 
o 
°" 4000 

2000 

0 
20 

Power to Heating Element 

Heat Balance Accounting for Moisture 

Heat Balance Neglecting Moisture Removed 
 1 1  

40 60 80 
Heating Time (days) 

100 120 



Figure 17 
Treatment Cost Breakdown 

$134/Ton 

Maintenance $14.9 

(11.1%) 

Direct Labor $14.9 
(11.1%) 

Electricity $22.9 

(17.1%) 

General Facilities $4.7    (3.5%) 

Gas Treatment and Process Eq 
Condensate Disposal $15 

2%) Analytical $12.4 

Post Remediation Site 
(9.9%) Reclamation $13.3 

Costs are based on: 10 ft vent spacing 
70'x 100' module 
10 ft contaminated zone thickness 
10% by weight initial soil moisture 
120 day remediation 

(26.7%) 

Extraction and Injection Vent Installation 
(including Heating Elements) $35.9 
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Table 4-2 
EDSVEP SOIL CHEMICAL ANALYSES 

Siteid 

EV-1 

Depth  File Type Samptech Sampdate Fieldid Method Testname Bool Corvalue  Units Flagcode 

6.50 CSO BORE U 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 

04/16/92 EDSVEP  8260  111TCE LT 0.010 UGG 

04/15/92 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 112TCE LT 0.010 UGG 

04/15/92 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 11DCE LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 11DCLE LT 0.010 UGG 

04/15/92 LT 
LT 

0.010 
0.010 

UGG 
UGG 

LT 0.3 UGG 
04/16/92 11DCPE LT 0.010 UGG 

04/15/92 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 123CPR LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 123TCB LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 124TCB LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 124TMB LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 12DBRE LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 12DCLB LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 120CLE LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 12DCLP LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 135TMB LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 13DCLB LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 13DCLP LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 14DCLB LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 22DCLP LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 2CLT LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 3PT LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

04/16/92 4CLT LT 0.010 UGG 
04/15/92 LT 0.010 UGG 

LT 0.010 UGG 
LT 0.3 UGG 

11/23/92 
Page 



EDSVEP SOIL CHEMICAL ANALYSES 

Siteid    Depth  File Type Samptech Sampdate Fieldid Method Testname Bool Corvalue  Units Flagcode 

6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 

50 
.60 

8.00 
10.50 

50 
60 

8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

BCHPD 

BRC6H5 

BRCLM 

BRDCLM 

BUC6H5 

C12DCE 

C2H3CL 

C2H5CL 

C6H6 

CCL2F2 

CCL3F 

CCL4 

CH2CL2 

CH3BR 

CH3CL 

CHBR3 

CHCL3 

CLC6H5 

DBCP 

DBRCLM 

DBRM 

LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
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EDSVEP SOIL CHEMICAL ANALYSES 

Siteid   Depth  File Type Samptech Sampdate Fieldid Method Testname Bool Corvalue  Units Flagcode 

EV-2 

6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.50 
7.60 
8.00 
10.50 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/16/92 
04/15/92 

04/17/92 

DCPD 

ETC6H5 

HCBD 

ISOPBZ 

MEC6H5 

NAP 

PRC6H5 

SBBEN 

STYR 

T120CE 

TBBEN 

TCLEA 

TCLEE 

TRCLE 

XYLEN 

111TCE 

112TCE 

11DCE 

11DCLE 

11DCPE 

LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

4000. UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.3 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
LT 0.5 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
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Siteid    Depth  File Type Samptech Sampdate Fieldid 

11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 

11/23/92 

Method Testname Sool Corvalue  Units Flagcode 

123CPR 

123TCB 

124TCB 

124TMB 

12DBRE 

12DCLB 

12DCLE 

12DCLP 

135TMB 

13DCLB 

13DCLP 

14DCLB 

22DCLP 

2CLT 

3PT 

4CLT 

BCHPD 

LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
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EDSVEP SOIL CHEMICAL ANALYSES 

Siteid   Depth  File Type Samptech Sampdate Fieldid Method Testname Bool Corvalue  Units Flagcode 

9.50 
11.00 
6.00 BRC6H5 

7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 

1
6;°° BUC6H5 
7.00 
8.50 
9.50 

"loO C12DCE 
7.00 
8.50 
9.50 

6;00 C2H3CL 
7.00 
8.50 
9.50 
11.00 
6.00 C2H5CL 

7.00 
8.50 
9.50 
11.00 , , 
6.00 C6H6 

7.00 
8.50 
9.50 
11.00 
6.00 CCL2F2 
7.00 
8.50 
9.50 
11.00 
6.00 CCL3F 
7.00 
8.50 
9.50 
11.00 
6.00 CCL4 
7.00 
8.50 
9.50 
11.00 
6.00 CH2CL2 
7.00 
8.50 
9.50 
11.00 
6.00 CH3BR 
7.00 
8.50 
9.50 
11.00 
6.00 CH3CL 
7.00 
8.50 
9.50 
11.00 
6.00 CHBR3 
7.00 
8.50 
9.50 
11.00 
6.00 CHCL3 
7.00 
8.50 
9.50 
11.00 
6.00 CLC6H5 
7.00 
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LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 



EDSVEP SOIL CHEMICAL ANALYSES 

Siteid    Depth  File Type Samptech Sampdate Fieldid 

8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9. 

11. 
6. 
7. 

50 
00 
00 
00 

8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9 

11 
6 
7 

50 
00 
00 
00 

8.50 
9. 

11. 
6. 
7. 

50 
00 
00 
00 

8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 
7.00 
8.50 
9.50 
11.00 
6.00 

Method Testname Bool Corvalue  Units Flagcode 

DBCP 

DBRCLM 

DBRH 

DCPD 

ETC6H5 

HCBD 

ISOPBZ 

HEC6H5 

NAP 

PRC6H5 

SBBEN 

STYR 

T12DCE 

TBBEN 

TCLEA 

TCLEE 

TRCLE 

LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

0.5 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.010 UGG 
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EDSVEP SOIL CHEMICAL ANALYSES 

Siteid   Depth  File Type Samptech Sampdate Fieldid Method Testname Bool Corvalue  Units Flagcode 

7.00 
8.50 
9.50 
11.00 
6.00 XYLEN 
7.00 
8.50 
9.50 
11.00 

EV-3       6.00 04/16/92 111TCE 
7.50 
8.00 
8.50 
9.00 

:l\lo H2TCE 
7.50 
8.00 
8.50 
9.00 
10-50 
6.00 11DCE 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 "DCLE 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 11DCPE 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 123CPR 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 123TCB 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 124TCB 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 124TMB 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 12DBRE 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 12DCLB 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 12DCLE 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 12DCLP 
7.50 
8.00 
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LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.05 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
LT 0.1 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 



EOSVEP SOIL CHEMICAL ANALYSES 

Siteid    Depth  File Type Samptech Sampdate Fieldid Method Testname Bool Corvalue  Units Flagcode 

8.50 
9.00 
10.50 
6.00 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 
7.50 
8.00 

135TMB 

13DCLB 

13DCLP 

14DCLB 

22DCLP 

2CLT 

3PT 

4CLT 

BCHPD 

BRC6H5 

BRCLM 

BRDCLM 

BUC6H5 

C12DCE 

LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
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EDSVEP SOIL CHEMICAL ANALYSES 

Siteid   Depth  File Type Samptech Sampdate Fieldid Method Testname Bool Corvalue  Units Flagcode 

8.50 
9.00 
10.50 
6.00 C2H3CL 
7.50 
8.00 
8.50 
9.00 

6;00 C2H5CL 
7.50 
8.00 
8.50 
9.00 
10.50 , , 
6.00 C6H6 
7.50 
8.00 
8.50 
9.00 
10-50 
6.00 CCL2F2 

7.50 
8.00 
8.50 
9.00 
10.50 
6.00 CCL3F 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 CCL4 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 CH2CL2 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 CH3BR 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 CH3CL 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 CHBR3 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 CHCL3 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 CLC6H5 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 DBCP 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 DBRCLM 
7.50 
8.00 

11/23/92 

LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
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EDSVEP SOIL CHEMICAL ANALYSES 

Siteid   Depth  File Type Samptech Sampdate Fieldid Method Testname Boot Corvalue  Units Flagcode 

8. 50 
9. 00 
10. 50 
6. 00 
7. 50 
8. 00 
8. 50 
9. 00 
10. 50 
6. 00 
7.50 
8. 00 
8 50 
9 00 
10 50 
6 00 
7 50 
8 00 
8 50 
9 00 

10 50 
6 00 
7 50 
8 00 
8 50 
9 00 

10 50 
6 00 
7 50 
8 00 
8 50 
9 00 
10 50 
6 00 
7.50 
8 00 
8 50 
9 00 
10 50 
6 00 
7.50 
8 00 
8 50 
9 00 
10 50 
6 00 
7.50 
8 00 
8 50 
9 00 
10 50 
6 00 
7 50 
8 00 
8 50 
9 00 
10 50 
6 00 
7.50 
8 .00 
8 .50 
9 .00 
10 .50 
6 .00 
7.50 
8 .00 
8 .50 
9 .00 

10 .50 
6 .00 
7.50 
8 .00 
8 .50 
9 .00 
10 .50 
6 .00 
7.50 
8 .00 
8 .50 
9 .00 
10 .50 
6 .00 
7.50 
8 .00 

DBRH 

DCPD 

ETC6H5 

HCBD 

ISOPBZ 

MEC6H5 

NAP 

PRC6H5 

S8BEN 

STYR 

T12DCE 

TBBEN 

TCLEA 

TCLEE 

LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
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Siteid   Depth  File Type Samptech Sampdate Fieldid Method Testname Bool Corvalue  Units Flagcode 

8.50 
9.00 
10.50 
6.00 TRCLE 
7.50 
8.00 
8.50 
9.00 
10.50 
6.00 XYLEN 
7.50 
8.00 
8.50 
9.00 
10.50 

EV-4       5.00 111TCE 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 112TCE 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 110CE 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 11DCLE 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 11DCPE 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 123CPR 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 123TCB 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 124TCB 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 124TMB 
6.00 
7.50 
8.00 
8.50 
10.00 

8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 

12DBRE 

12DCLB 

12DCLE 

LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
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Siteid   Depth  File Type Samptech Sampdate Fieldid 

8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 

11/23/92 

Method Testname Bool Corvalue  Units Flagcode 

12DCLP 

135TMB 

13DCLB 

13DCLP 

14DCLB 

22DCLP 

2CLT 

3PT 

4CLT 

BCHPD 

BRC6H5 

BRCLM 

BRDCLM 

BUC6H5 

LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
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Siteid   Depth  File Type Samptech Sampdate Fieldid Method Testname Bool Corvalue  Units Flagcode 

8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 
8.00 
8.50 

10.00 
5.00 
6.00 
7.50 

C12DCE 

C2H3CL 

C2H5CL 

C6H6 

CCL2F2 

CCL3F 

CCL4 

CH2CL2 

CH3BR 

CH3CL 

CHBR3 

CHCL3 

CLC6H5 

DBCP 

LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

0.016 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

0.014 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
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Siteid   Depth  File Type Samptech Sampdate Fieldid Method Testname Bool Corvalue  Units Flagcode 

8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 

DBRCLM 

DBRM 

DCPD 

ETC6H5 

HCBD 

ISOPBZ 

MEC6H5 

NAP 

PRC6H5 

SBBEN 

STYR 

T12DCE 

TBBEN 

TCLEA 

LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
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Siteid   Depth  File Type Samptech Sampdate Fieldid Method Testname Bool Corvalue  Units Flagcode 

8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 
5.00 
6.00 
7.50 
8.00 
8.50 
10.00 

IV-1       5.50 04/17/92 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 

5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 

00 
00 
50 
00 
00 
50 
00 

9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 

00 
00 
50 
00 
00 
50 
00 
00 
50 
00 

9.00 
50 
00 
00 
50 
00 
00 

LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

TCLEE LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

TRCLE LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

XYLEN LT 0.020 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
LT 0.020 UGG 

111TCE LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

112TCE LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

11DCE LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

11DCLE LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

11DCPE LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

123CPR LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

123TCB LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

124TCB LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

124TMB LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

12DBRE LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

12DCLB LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

12DCLE LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

12DCLP LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

135TMB LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

13DCLB LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

13DCLP LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

KDCLB LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

22DCLP LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

2CLT LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

3PT LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

4CLT LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
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Siteid   Depth  File Type Samptech Sampdate Fieldid Method Testname Bool Corvalue  Units Flagcode 

5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
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BCHPD LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

BRC6H5 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

BRCLM LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

BRDCLM LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

BUC6H5 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

C12DCE LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

C2H3CL LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

C2H5CL LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

C6H6 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

CCL2F2 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

CCL3F LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

CCL4 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

CH2CL2 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

CH3BR LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

CH3CL LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

CHBR3 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

CHCL3 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

CLC6H5 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

DBCP LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

DBRCLM LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

DBRM LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

DCPD LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

ETC6H5 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

HCBD LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

ISOPBZ LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

MEC6H5 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

NAP LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 

PRC6H5 LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 



EDSVEP SOIL CHEMICAL ANALYSES 

Siteid   Depth  File Type Samptech Sampdate Fieldid Method Testname Bool Corvalue  Units Flagcode 

5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 
5.50 
7.00 
9.00 

SBBEN 

STYR 

T12DCE 

TBBEN 

TCLEA 

TCLEE 

TRCLE 

XYLEN 

LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.010 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
LT 0.020 UGG 
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Table 5-1.  EDSVEP Cost Model Spreadsheet 

jL:.      ■   «ale i» 

-Qi 1 .--ensi".y ^ors/yp.^ ..- 

icii Permeability iDarcy; 2 

Contamination iepiü; IvOO 

Hi". Energy Req. iKwti/Toni 141 

Sue Characteristics 

iotal LBüotn sn.) iw 

^Otai   W1 btTi   il"-> /t 

No. of Heater fells/Row 5 

No. ot Extract Seils/Ron 6 

Total * of neater ski is 35 

'otai t of Extract teils 48 

reatsier.t btifflMry 

>=at lore ~hic.-;ness iFt. 

isicinq E-ficiency 

Heating Tiitetoaysj 

Cooling Tise(5ays; 

Htr. Peak Ffcwer Req'd <kW> 

Avg, Htr. Power Output Pet. 

Avg. Htr. Power Req d ik»; 

Power Reg'd for Others 'Mi 

On-StreaiB Factor 

Treatment Tonnage par Site 
No, of Sites Treated/yr 

Heater »eil AS;9*D1V 

sieii Depth (Ft) 12. 

üeii Diaseter (In) 

Heater Length (ft) 1 

Screen Length !ft) 

fewer Supply iil/Ft) IOC 

i of Heaters per Wei 1 

waters in use 
Total Power per fell ifcsi       1 

riat 1 of Construction       S.S. 

Extract steil Assembly 

jteii Depth (Ft) 12. 

«Jell Diaaeter (In) 

Screen Length iftS 

Kat 1 of Construction        C.S. 

Treatment Rate (Ton/day; 

Treatment Rate (Ton/yn 

Bas Treatment System 

Air Fiow/Htr. sell (sets) 

Total Inj. fiir Flo« Iscf») 

Blower Discharge Presipsia) 

VcFuatp Discharge Fresipsiai 

Extract Well Presipsia) 

Gas Flow/tKt. rieil (sets) 
Total Gas Flow iscfui) 

Hater Vapor Flow iscfai 

water v'apor Flow tifc/hr) 

Total Air Flow iscfsi) 

Total Air Fiow ilb/hri 

Air Cooler Outlet T SF! 

Hoisture I in Outlet Gas 

Outlet Bas Flow (scfai 

Condensate Flow igpdi 

Condensate Stor. Tank(gal) 

Total Contaainants (lb/day) 

Air Cooler Duty (KBtu/hri 

Ccntaainant in Bas ippa'i ++ 

Contaainant in Liq ilb/dayi 

Fixed Bed- Carbon Chargsiibi 

Carbon Bed Diaaeter (ft! 

+* vaocr pressure saffi as n-undecane 

il 

420 

fe.L :?.S-LLAT:C:'< CLS" P/J^F?: 

Heater «eil uost :t 

E.-;tract sei. lest 

Heater «ells Total ik$; 

Estr. wells iotai (kfi 

Subtotal (kf) 
AI'VT!  TA.K'V   CvC-^rM   rrCT   Ci-tttoApy 

Power Suppiv Svstes 300 
Controller Cost Per Htr 3 
Piping k Flow Control  5*5 

.•ill Subtotal m il;U 

2.5 SAS TREATMENT COST EüffiARY 

25.9 Purchased Equipment Costs 

tL04v injection Air Blower 

Vacuus system 

set Scrubber Svstea 

:Sw0 

Zi.O Condensate Tank k Pusps 4000 

700 Carbon Adsorbers tSyOO 

*Q 7 Subtotal ik$) i;4 

14.7 Total installed Costikl! 27o 

26.0 TOTAL CAPITAL COST iU) 4t2 

1248 3-0'i Contingency + 60 1 

76 5ENERAL FACILITY 5251.; ■• ": 

2iS ASSUMPTIONS 

Ü72 # of Operators req d '] 1 v-j 

53S2 Analytical Cost ikf/yrl 1* 
90 CieanHip Cost (l/welli 500 

6. IX Electricity CostS*/kwhi 0.06 

1248 tod. Disposal if/gal) v.i5 

10 

5Ö0 OPERATING COST SUHHARY 

51.8 k* ■site kt/yr S/Ton I 

87 Electricity 71 184 22.9 ■ 7 

401 Direct Labor 46 120 14.? 11. 

0.0 Maintenance(20* of CO 46 iiA/ 14.9 11. 

2600 Analytical 39 100 i ■■' 4 1, 

6 Site Clean-Lip 4li 107 ?. 

Condensate Disposal 0.3 1 V. i V. 

Subtotal 245 632 78.6 56. 

Capital Charges - 

100)1 for Weils 112 26? 7r.   Q 
kO. 

251/yr for Skid/Other 47 Iii2 15.2 11. 

25%/yr for Gen. Facii 15 38 4.7 3. 

Subtotal 174 44? 5c, S i;. 

Total 41S 1061 134 


