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EXECUTIVE SUMMARY

Fuel Farm 216 at Naval Air Station (NAS) Corpus Christi, Corpus Christi, Texas, consisted of thirty-six (36)
25,000 gallon tanks that were constructed in the early 1940s to store aviation fuel for NAS Corpus Christi and
two 10,000 gallon tanks to store diesel fuel. Closure of Fuel Farm 216 was completed in November, 1987
under a separate contract. During closure, the two diesel storage tanks were removed from service in 1986
and the 25,000-gallon tanks were abandoned in place and filled with a mixture of sand and cement. The two
10,000 gallon tanks were subsequently removed from the site October 1991. Recovery of free-product and
groundwater had been occurring since 1985 via pumping or bailing prior to installation of the multi-phase
recovery system (MRS).

Morrison Knudsen Corporation (MK) installed a MRS at Fuel Farm 216 at NAS Corpus Christi. The work was
performed for Southern Division Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) as
defined in Delivery Order 16, Statement of Work 24, under Contract N62467-93-D-1106. The work was
performed in accordance with the approved Work Plan [MK, 1996].

The work was performed in three phases. Phase 1, a subsurface investigation to delineate the extent of the
separate phase hydrocarbon plume at Fuel Farm 216, began 10 September 1996. Direct push and rotary
drilling methods were used to collect soil samples continuously from the surface to the groundwater interface
at eight (8) borehole locations. Fluid levels were measured 16 September 1996, in all existing monitoring
wells and open boreholes for design characterization.

In Phase 2, a pilot test was performed using a liquid ring vacuum (LRV) pump to evaluate the feasibility of
MRS and to obtain design information for a full-scale application. The pilot test for the MRS was performed
20 September through 22 September 1996. The pilot test indicated that separate phase hydrocarbon in free
phase and in vapor phase could be recovered at this site.

During Phase 3, design, installation, and start-up of a full scale MRS was performed. The design of a full-
scale MRS was completed in October 1996. Construction and installation were completed 17 December
1996. During the start-up, phase-separated hydrocarbon vapor, free-hydrocarbon liquid and groundwater were
recovered from the site.

The recovery of vapor phase total petroleum hydrocarbon (TPH) was greater than expected. Subsequently,
a thermal oxidizer was installed to replace the activated carbon for treating the recovered vapors. Installation
of the thermal oxidizer was completed 21 April 1997.

Operation and Maintenance (O&M) of the system began 28 April 1997, and will continue for one year. During
operation of the system, system improvements, modifications and additions have occurred. A bag filter was
installed prior to the LRV pump to prevent sediment from entering the initial process feed tank and to prevent
associated problems with the discharge pump. Two chemical metering pumps were added to the system to
inject scale inhibitor and dispersant chemicals into the system. Potable water usage was essentially
eliminated by the installation of piping so that recovered groundwater could be recycled for use as seal water
for the LRV pump. A moisture separator was added prior to the thermal oxidizer to collect condensate. An
automatic discharge system was added to eliminate the need to manually pump out the discharge tank.

As of December 31 1997 the system was operating properly and has removed and destroyed over 16,500
pounds (2300 gallons) of hydrocarbons from the ground at fuel farm 216, NAS Corpus Christi.
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1.0
INTRODUCTION

11 BACKGROUND

This Completion Report summarizes the application and installation of an innovative multi-phase recovery
system (MRS) at Fuel Farm 216 at Naval Air Station (NAS) Corpus Christi, Texas. This Completion Report
was prepared by Morrison Knudsen Corporation (MK) for Southern Division Naval Facilities Engineering
Command (SOUTHNAVFACENGCOM), pursuant to the scope of work defined in Delivery Order 16,
Statement of Work 24, under Contract N62467-93-D-11086.

The NAS Corpus Christi facility is under a consent decree by the State of Texas to remediate the
subsurface at Fuel Farm 216 by removing residual petroleum left in the subsurface from previous fueling
operations at Fuel Farm 216.

Fuel Farm 216 is located on Ocean Drive near the south gate of NAS Corpus Christi. The fuel farm
consists of thirty-six (36) 25,000 gallon tanks that were constructed in the early 1940s to store aviation fue!
for NAS Corpus Christi. Two 10,000 gallon tanks at the fuel farm were also installed at that time to store
diesel fuel. The fuel farm is located immediately adjacent to Corpus Christi Bay. There is no evidence of
hydrocarbon migration from the site to the adjacent bay.

Twelve of the thirty-six tanks were taken out of service prior to 1979. In the early 1980s, separate phase
hydrocarbons were identified on the site by NAS personnel. In 1983, Geraghty and Miller, Inc., performed
a hydrologic investigation and estimated that the volume of separate phase hydrocarbons in the
subsurface was about 77,000 gallons, of which about 20,000 gallons was estimated to be recoverable. By
November 1987, the closure of Fuel Farm 216 was completed, with all 36 tanks filled with a sand-cement
mixture and abandoned in place. The two diesel storage tanks were removed from service in 1986, but
were not excavated and removed from the site until October 1991,

Recovery of free-product and groundwater had been occurring since 1985 via pumping or bailing using
two 24 inch diameter wells, RW-2 and RW-3 prior to installation of the multi-phase recovery system

(MRS). Pumping and bailing resulted in minimal product recovery. In September 1996, MK performed

soll borings, groundwater monitoring, subsurface gas monitoring, and a liquid ring vacuum({ LRV) pump
pilot test. MK then designed and installed a LRV pump recovery system. The system was started up in
January 1997 using activated carbon to treat the recovered subsurface vapors. In April, a thermal
oxidation unit was added to the system to treat the concentrated vapors. In June, piping was installed to
allow recycle of recovered groundwater for use as seal water for the LRV pump. Scale accumulation in
the LRV pump necessitated installation of two chemical metering pumps In September to inject scale
inhibiting and dispersant chemicals into the system. A bag filter was also installed prior to the LRV pump
to collect any sediment being recovered from the wells. In October, a moisture separator was installed
prior to the thermal oxidizer. In November, a direct discharge line was installed from the treatment system
to the sewage treatment plant. The system is currently in operation, recovering phase-separated
hydrocarbon, hydrocarbon vapor, and groundwater.

1.2 PLANNING DOCUMENTS

The following document and its associated appendices were used to plan and perform the interim removal
action.

. Work Plan, NAS Corpus Christi, Design, Install, Test, Start-up, and Operations and Maintenance
and Training Free Product Recovery, Collection, and Treatment System [MK, 1996]
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- Appendix A, Site Safety and Health Plan
- Appendix B, Quality Control Plan

- Appendix C, Drawings
- Appendix D, Resumes

- Appendix E, Activity Hazard Analysis Worksheet
- Appendix F, Geoprobe Investigation Work Plan
- Appendix G, LRVP Pilot Test Work Plan

1.3 PURPOSE AND SCOPE

The purpose of this project was:

. to delineate the extent of the hydrocarbon plume at Fuel Farm 216,

. to perform a pilot test using a LRV pump to evaluate the feasibility of an innovative MRS and to

obtain design criteria,

. to design and install a full scale MRS, and

. to operate and maintain the MRS for a one year period after successful start-up.

1.4 CONSTRUCTION CONTRACTORS

MK provided project management, construction management, as well as environmental, health, safety,
and quality control functions. MK’s primary construction subcontractor was Applied Earth Sciences, Inc.
(AES). Analytical services were provided by Gulf States Analytical Core Laboratories and Southwest
Laboratories. Lower tier subcontractors included:

Drilling

Civil and Piping

Electrical

Remedial Equipment

Thermal Oxidizer

Fencing
Controls/reprogramming
Analytical Laboratory
Materials Testing Laboratories

1.5 CHRONOLOGY

Gemini Technical Services, Inc.,
Transglobal Environmental Geosampling, Inc.
CCC Group, Inc.

Johnston Electric Inc.

NEPCCO

ThermTech, Inc.

Fencing Inc. of Texas

Eagle Data Control Systems
Southern Petroleum Laboratory
Professional Service Industries, Inc.
Gulf Coast Testing Laboratory, Inc.

The following chronology summarizes the chain of events that occurred during the execution of this
project. A detailed chronology is included in Appendix H.

10-11 September 1996
14 September 1996
20-22 September 1996
17 October 1996

28 October 1996

4 November 1996

20 November 1996

NAS Corpus Christi

Soil Borings

Design phase initiated

LRV Pump Pilot Test

Approval of Design by SOUTHNAVFACENGCOM
Mobilization to construction site

Construction started

Completed installation of concrete equipment/tank pads,
recovery well (RW) piping, water line tap

Fuel Farm 216, Multi-phase Recovery System
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2 December 1996
14 December 1996

6 January 1997
15 January 1997

22 January 1997
7 April 1997

17 April 1997

21 April 1997

28 April 1997

7 June 1997

10 September 1997

12 September 1997
26 September 1997

8 October 1997

24-26 November 1997

LRV pump skid, oil/water separator, and tanks delivered and set
in place

Completed piping and electrical connections to equipment and
fencing of compound

Startup of MRS

Installation of moisture separator (Tank T-7) and additional
activated carbon drums; vapor concentrations significantly higher
than measured during pilot test

Demobilization from construction site

Started construction for installation of thermal oxidizer
Received thermal oxidation unit

Operation of MRS with thermal oxidation began

Operation and maintenance (O&M) started

Installation of groundwater recycle piping from Tank T-6 to LRV
pump completed

Installed bag fiiter prior to air-water separator (Tank T-1) and
LRV pump

Installed chemical metering pumps

Installed new level control in seal water tank (Tank T-2)
Installed moisture separator (Tank T-7)

Installed automatic discharge to sewage treatment system

NAS Corpus Christi
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2.0
SUBSURFACE INVESTIGATION

21 DESCRIPTION OF WORK

On 10 and 11 September 1996, MK performed a subsurface investigation to further delineate the extent of
separate phase hydrocarbons at Fuel Farm 216 at NAS Corpus Christi, Texas. Direct push and rotary
drilling methods were used to collect soil samples continuously from the surface to the groundwater
interface at eight (8) borehole locations. Borehole locations are shown on the site layout (Figure 2).

Each soil sample was visually inspected and logged, including soil color, type, moisture content, and
presence of odor. Each soil sample was also screened for headspace vapors using a Thermo
Environmental Instruments Model 680 Organic Vapor Meter equipped with a flame ionization detector
(FID). Following stabilization of the water level in each borehole, the depth to groundwater and thickness
of separate phase hydrocarbon in each borehole and monitoring well on-site were measured. Each
borehole was abandoned in accordance with Texas Natural Resource Conservation Commission
(TNRCC) guidelines.

All sampling equipment was decontaminated between samples using water and detergent, followed with a
deionized water rinse. Soil cuttings were collected into 55-gallon drums and stored on-site until proper
disposal. (Section 6.0)

2.2 DRILLING AND SAMPLING

Soil borings were initially attempted with a Mobiledrill B-61 direct push drill rig capable of sampling to a
depth of at least 20 feet below ground surface. A 2-foot long, 2-inch diameter hardened steel split spoon
was used to collect soil samples. However, at a depth of approximately six feet, water was encountered
and the sandy soil collapsed into the bore hole when the split spoon was retracted to retrieve the soil
sample. Past groundwater monitoring indicated that groundwater should be encountered at approximately
10 to 20 feet below ground surface. The drilling method was therefore modified by using a 4-inch
diameter hollow flight auger to bore past the perched groundwater and collapsing sands. Soil samples
-were then collected using the split spoon on the direct push drill rig to a depth of about 16 feet.

2.3 RESULTS

The surface at all boreholes, except soil boring (SB) SB-19, was approximately six inches of topsoil and
grass and weeds. SB-19 was located on a concrete stab. In general, tan or brown sand was encountered
beneath the surface to a depth of approximately 4 to 6 feet. In general, clayey sand, silty sand, and sandy
clay layers were encountered from a depth of approximately six feet. Some caliche layers and nodules
were encountered at depths from 10 to 16 feet. Iron staining and orange mottling were encountered ata
depth of five feet and between 8 and 12 feet in some bore holes. Hydrocarbon odor was encountered in
all eight bore holes at depths of 5 to 14 feet. The water table was encountered at a depth of 13 to 16 feet
below ground surface (bgs). Soil boring logs and head space FID screening results are provided in
Appendix B.

24 FLUID LEVEL MEASUREMENTS

Fluid levels were measured on 16 September 1996, in all existing monitoring wells and open boreholes at
Fuel Farm 216 are provided in Appendix C. Separate phase hydrocarbons were detected in recovery
wells (RW) RW-2 and RW-3, monitoring wells (MW) MW-13, MW-14, MW-20, MW-21, MW-22, MW-26,
and MW-29, and soil borings SB-17, and SB-19. The monitoring wells with the most separate phase
hydrocarbon were MW-20 and MW-21 with 1.65 feet and 1.60 feet of product, respectively.

NAS Corpus Christi
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3.0
LRV PUMP PILOT TEST

3.1 DESCRIPTION OF WORK

A LRV pump pilot test was performed from 20 September through 22 September 1996, to collect data
required for the design and installation of properly sized LRV extraction equipment for Fuel Farm 216.
The LRV unit was a MPX-75 LRV extraction system supplied by Carbtrol Corporation. A schematic of the
unit is included in Appendix D. The LRV pump is capable of generating vacuums as high as 29 inches of
mercury and can recover liquids as well as vapors, making the unit more versatile than conventional soll
vapor extraction or groundwater pump and treat technology.

The pilot test was run using MW-21 as the test well. This monitoring well was selected due to its location
near the estimated center of the separate phase hydrocarbon plume. Historically, MW-21 has exhibited
between 0.85 and 2.73 feet of separate phase hydrocarbon. Twelve monitoring wells and one soil gas
probe (GP) were selected as observation wells for the pilot test.

Prior to the pilot test, six temporary soil vapor monitoring points were installed. The direct push method
was used to place a vapor monitoring tube in the vadose zone at the six locations shown in Figure 2.
Each vapor probe consisted of a plastic tube that extended to the ground surface, allowing monitoring of
soil gas before and after the LRV pump pilot test. Each vapor probe tube was covered at the surface with
a polyvinyl chloride (PVC) cap.

The following parameters were collected before the pilot test began and again after the pilot test ended:

. Vadose zone oxygen, carbon dioxide and hydrocarbon concentrations at temporary soil
gas probes (both inside and outside of the plume)

. Depth to product in test and observation wells

. Depth to water in test and observation wells

. Saturated zone temperature, dissolved oxygen, and dissolved carbon dioxide in test and

observation wells (both inside and outside of the plume)

The vadose zone hydrocarbon concentrations were measured using a Thermo Environmental

Hydrocarbon Vapor Meter with an FID. The oxygen and carbon dioxide concentrations were measured
using a Landtech GA-90 landfill gas monitor. Depth to product and depth to groundwater in the monitor
wells were measured using an electronic oil/water interface probe. The distance of each observation well
from the test well was measured using a pedometer.

Saturated zone dissolved oxygen was measured with a YSI Model 57 dissolved oxygen meter. To
measure dissolved carbon dioxide, a water sample was collected in a 500 ml| dedicated plastic bottle using
a dedicated bailer. The water was analyzed for dissolved carbon dioxide using a Hach field test kit
equipped with a digital titrator.

A well cap was installed on each observation well. A ball valve with a hose barb was installed on each
well cap to facilitate vacuum pressure measurements with a digital manometer.

A sanitary well seal was installed on the test well casing. A one inch diameter PVC drop pipe was inserted
through the center of the seal and set at the historical low groundwater level (11.99 feet below the top of
the well casing on MW-21). A 0-30 inch mercury vacuum gauge was attached to the sanitary well seal on
the test well.

NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report 341 01/29/98



On 21 September 1996, the LRV unit was connected to the test well using transparent vacuum hose with
camlock fittings. The LRV unit was powered using a portable generator. Recovered groundwater gravity
flowed from the LRV pump seal water tank to a drum equipped with a pump and float switch to transfer
the excess water to a storage tank. Vapors from the LRV unit were routed to pass through vapor phase
activated carbon prior to release to the atmosphere.

The pilot test was run from 6:00 pm on 21 September 1996, to 7:30 am on 22 September 1996. Operating
data was recorded hourly. Data sheets are provided in Appendix E. The following data was recorded:

. Flow Rates of Vapors at Inlet and Outlet of LRV Pump

. Induced Vacuum Pressures at Test Well and Observation Wells
. Radius of Influence

. Vapor Concentration Levels at Inlet and Outlet of LRV Pump

. Temperature of Vapor at Inlet and Outlet of LRV Pump

. Pressure of Vapor at Inlet and Outlet of LRV Pump

. Product Recovery

. Groundwater Recovery

At 10:40 pm on 21 September 1996, a vapor sample was collected from the sample port located at the
inlet to the LRV pump to determine well vapor concentration, and another vapor sample was collected
from the outlet of the LRV pump to determine the vapor concentration used to size vapor treatment
options. These samples were sent to Gulf States/Core Laboratories in Houston for analysis for benzene,
toluene, ethyl benzene, xylene (BTEX), TPH, carbon dioxide, and oxygen. The inlet vapor sample had to
be collected after the unit was shut down temporarily, since the sample pump was unable to overcome the
vacuum pressure created by the LRV pump. Analytical results for the vapor samples are provided in
Appendix F.

After allowing the unit to run for approximately six hours, the observation well caps were removed to allow
ambient air to be drawn into the wells. The unit continued to run for approximately 7.5 additional hours.

At the end of the pilot test, the final seal water tank and water storage tank fluid level measurements were
recorded. The fluid levels were recorded in the test well and all observation wells, and oxygen and carbon
_dioxide concentrations in the vadose zone and the groundwater were determined.

3.2 RESULTS OF THE PILOT TEST

Data sheets from the pilot test are provided in Appendix E. Analytical results for the vapor samples are
provided in Appendix F.

The LRV pump extracted separate phase hydrocarbon, groundwater, and soil gas for a period of 13.5
hours. During this time, 3.4 gallons of separate phase hydrocarbon and approximately 253 gallons of
groundwater were recovered. Converting these recovery rates to daily rates yielded projected recovery
rates of 6.2 gallons of product per day and 449 gallons of groundwater per day, as shown in Table 1.

The soil vapor was recovered at an average rate of 41.5 standard cubic feet per minute (scfm), based on
the average differential pressure across the orifice meter on the outlet of the LRV pump. The
concentration of TPH in the recovered vapor was 5837 parts per million by volume (ppmv), based on
laboratory analysis of the vapor sample collected from the outlet of the LRV pump approximately 4.5 hours
into the pilot test. Assuming a TPH molecular weight of 96 Ib/Ib-mole and a separate phase hydrocarbon
specific gravity of 0.8, a recovery rate of approximately 13.1 gallons of separate phase hydrocarbon per
day was projected from the vapor phase. This yielded a total projected recovery rate of 19.3 gallons of
separate phase hydrocarbon per day as vapor and free product.
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The mass recovery rate in the vapor phase was calculated to be 3.63 Ib of TPH per hour. This was more
than the allowable 1.0 ib/hour under the air emission regulations. Consequently, the recovered vapor
would have to be treated prior to release to the atmosphere. Activated carbon was projected to be
sufficient to treat this vapor, assuming that the concentration of the vapor typically decreases over time as
the recovery system is operated continuously.

TABLE 1

LRV PUMP PILOT TEST RESULTS
Average LRV Outlet Pressure 1.07 inches of water
Average LRV Outlet Temperature 106.0 deg. F
Average LRV Outlet Differential Pressure 0.21 inches of water
Average Velocity of Vapor in Outlet 1,902 feet per minute
Outlet Pipe Diameter 2 inches
Average Vapor Flow Rate 41.5 scfm
Concentration of Vapor 5,837 ppmv TPH
Mass Recovery Rate in Vapor Phase 3.63 Ib/hour TPH
Volumetric Recovery Rate in the Vapor Phase 13.1 gallons of product per day
Separate Phase Hydrocarbon Recovery Rate 6.2 gallons/day
Total Hydrocarbon Recovery Rate 19.3 gallons/day
Groundwater Recovery Rate 449 gallons/day

During the pilot test, only one observation well showed vacuum influence. Gas probe (GP-6) located
-approximately 15 feet from the test well exhibited a vacuum pressure of about 0.33 inches of water during
the pilot test. A radius of influence for the vacuum extraction system of about 20 feet can be inferred from
the single well point. It is likely that short circuiting of the vacuum is occurring since MW-21 is screened to
a depth of two (2) feet below the ground surface. Soil boring logs, included in Appendix B, indicate that
the soil at that depth is generally sandy.

Essentially no influence on the product thickness in the observation wells was observed during the pilot
test. A slight reduction in the product thickness (0.04 feet) from before the pilot test was started was
observed in RW-3 located approximately 15 feet from the test well. Slightly more reduction was observed
in MW-22 (0.12 feet) located 190 feet from the test well, and in MW-13 (0.13 feet) located 212 feet from
the test well. These results are inconclusive, and may indicate only that the distances to the observation
wells were too great to be significantly affected by the LRV pilot test, or that the pilot test did not run long
enough to affect more of the observation wells. Fluid levels in all observation wells rose slightly during the
pilot test, possibly due to tidal influence.

Carbon dioxide and oxygen levels were measured in the soil gas and in the dissolved phase before and
after the pilot test. The oxygen level in the soil gas increased dramatically from 2.2% by volume to 17.9%
by volume in GP-6. Oxygen increased slightly in GP-4 and GP-5 located 100 to 200 feet from the test
well, and decreased in GP-1 located over 300 feet from the test well. Carbon dioxide concentrations
increased in GP-1 and GP-4, and did not change in GP-5 and GP-6. In some of the gas probes, the
internal pump on the meter had difficulty pulling a vapor sample, possibly due to low permeable soils or
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perched water. This means that some of the measurements may not be representative of the subsurface
conditions. However, it does appear that probes nearer to the test well exhibited an increase in oxygen
concentration in the soil gas.

In general, both oxygen and carbon dioxide concentrations in the dissolved phase decreased during the
pilot test as measured in the observation wells before and after the pilot test. However, dissolved oxygen
concentration increased in MW-2 and MW-20, and carbon dioxide concentrations increased in MW-22,
MW-23, and MW-20. There does not appear to be any particular correlation of change in concentration or
final concentration with distance to the test well.

3.3 CONCLUSIONS

The pilot test successfully indicated that separate phase hydrocarbon in free phase and in vapor phase
were recovered in quantity at this site using a LRV pump extraction system. Vacuum influence induced by
the LRV system was approximately 20 feet.

Based on the evaluation of the information from the pilot test, the following projections were made for the
full-scale MRS.

. An oil/water separator and a groundwater storage tank would be required to handle the quantity of
groundwater recovered. In addition, the LRV system would require a supply of make-up water to
be used as seal water for the pump.

. A manifold and motorized valves would be required to allow extraction from one recovery well at a
time to ensure that each well is fully evacuated on a periodic basis. A timer would allow the
recovery wells with the greatest quantity of separate phase hydrocarbons to be placed under
vacuum for longer than wells exhibiting less contamination.

. Laboratory analysis of recovered vapor indicated that activated carbon could be used to treat
recovered vapor prior to releasing the vapor to the atmosphere.
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4.0
MULTI-PHASE RECOVERY SYSTEM

This project was accomplished as a design/build subcontract and included the design of the MRS and the
procurement and installation of the equipment. The design of the fuli-scale MRS was completed in
October 1996. MK mobilized on 28 October 1996 and construction of the recovery system commenced
on 4 November 1996. The system was started 6 January 1997.

41 SYSTEM DESIGN

System design began 14 September 1996. During the design phase, frequent design meetings were held
involving MK, AES, SOUTHNAVFACENGCOM Remedial Project Manager (RPM), Resident Officer in
Charge of Construction (ROICC), and NAS Corpus Christi Public Works Department. Final design
approval occurred 17 October 1996. '

4.2 EQUIPMENT PROCUREMENT AND INSTALLATION

Upon approval of the design, equipment orders were placed. Mobilization to the site began 28 October
1996. Construction began 4 November 1996. The major components for the system arrived on site 2
December 1996. System installation was completed 14 December 1996. Photographs documenting the
installation are provided in Appendix G.

The MRS installed at the NAS Corpus Christi consists of a skid mounted LRV Pump (VP-1) with a
moisture separator (Tank T-1) and seal water tank (Tank T-2), an oil/water separator (Tank T-3), a
product tank (Tank T-4), a transfer tank (Tank T-5), a storage tank (Tank T-6), a vapor stream condensate
separator (Tank T-7), and a thermal oxidation unit for off gas treatment. A bag filter (F-1) was later added
prior to the moisture separator to collect sediment being recovered with the groundwater. Two chemical
metering pumps were also installed to control scale buildup in the LRV system.

The recovery equipment was installed in an equipment compound consisting of a bermed concrete
equipment pad, a water storage tank pad with secondary containment, a thermal oxidation unit pad, and a
-security fence. The general equipment layout is shown in Figure 1. An as built drawing of the concrete
pads is shown in Figure 4.

Five monitoring wells (MW-13, MW-20, MW-21, MW-26, and MW-29) were converted for use as recovery
wells. They are connected to the Remedial system by 2-inch diameter high density polyethylene (HDPE)
pipe. The pipes leading from the five recovery wells are routed to the treatment system through a vault
located in the northeast corner of the equipment pad. The vault also serves as a sump for the compound.
The five wells are connected to an automated manifold which determines which well is in operation. The
general site layout, including the location of the five recovery wells, is shown in Figure 2. In addition to the
five wells connected to the system there are seven connections in the vault for as many as seven future
wells. Each of the seven future lines in the vault have been extended beyond the sides of the concrete
pads, plugged, and buried for future access.

Detailed descriptions of major equipment components are provided in the following sections.
421 LRV Pump

The LRV pump is an Atlantic Fluidics Fluid-Vac Model A75 with a five horsepower motor. Electrical
service at this site is single phase 240 volt. The LRV pump capacity is 74 cubic feet per minute of vapor
phase or 20 gallons per minute of liquid phase. The LRV pump requires between 2 and 3 gallons per
minute of seal water to maintain the vacuum seal and cool the pump.
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The LRV pump is positioned on an equipment skid fabricated off-site by NEPCCO, a remediation
equipment supplier. The seal water tank (Tank T-2), air water separator (Tank T-1) and two transfer
pumps (P-1 and P-2) are also located on the skid. The skid is anchored to the concrete equipment pad
with 3/8 inch anchor bolts. All of the steel piping, equipment and the two steel tanks on the LRV skid are
coated with a blue industrial enamel coating (Rustoleum 2125 Deep Blue) to minimize corrosion.

4.2.2 Piping and Hoses

The five two-inch diameter PVC recovery wells are equipped with a one-inch diameter PVC drop pipe
which can extend to a level two feet below the historic low water level for the well. The drop pipe has
been set at or above the historic groundwater low level, but may be adjusted up or down as required to
maintain groundwater at a desired level. The wellhead installation details are shown in Figure 5.

A one-inch by two-inch Fernco flexible coupling creates a seal at the top of the well casing and holds the
drop tube in place. Clear vacuum hose (1.5 inch diameter) connects the drop tube to two-inch PVC pipe.
The wellhead is equipped with a 0 to 30 inch mercury vacuum gauge and a gate valve. A transition fitting
connects the two-inch PVC to two-inch SDR 11 HDPE piping. The HDPE piping is routed underground
from all of the wells except MW-21 to the equipment compound sump and manifold. Underground piping
was placed approximately 12 to 14 inches below the ground surface. Trenches were excavated using a
backhoe, and excavated soil was used to backfill the trench.

The PE piping from MW-21 is routed on top of the existing concrete surface and fastened in place with
pipe clamps. At the edge of the existing concrete, the pipe is routed underground. All road and driveway
crossings were repaired with concrete.

The manifold and all exposed piping within the equipment compound is two-inch or one-inch diameter
Schedule 80 PVC pipe, except for some steel piping on the LRV skid and on the thermal oxidizer. The
piping from each recovery well in connected to the manifold with two-inch diameter vacuum hose.

The water line leading into the compound is two-inch diameter polyethylene piping. The natural gas line
leading to the thermal oxidizer is cne-inch diameter doped and wrapped welded normal pipe thread (NPT)
steel piping. Both utility lines are buried, emerging aboveground immediately adjacent to the concrete
‘pad.

4.2.3 Fuel/water Separator and Storage Tanks

The fuel/water separator (Tank T-3) is a NEPCCO Petropurge vertical tube coalescing oil/water separator.
The maximum design flow of the separator is 12 gallons per minute, and the capacity of the separator is
75 gallons. The separator is constructed of fiberglass and is located on a 56-inch high steel stand which
is anchored to the concrete pad.

The product storage tank (Tank T-4) is a steel 150 gallon horizontal tank conforming to Underwriter's
Laboratory (UL) UL-142. The tank is anchored to the concrete pad.

The water transfer tank (Tank T-5) is a vertical 550 gallon polyethylene tank equipped with a clear PVC
sight glass. The water storage tank (Tank T-6) is a vertical 5000 gallon polyethylene tank. Both water
storage tanks are strapped to the concrete pads and anchored using 3/8-inch eye bolts.

4.2.4 Thermal Oxidizer

The recovered vapor is routed to a ThermTech VAC-10 thermal oxidizer for treatment prior to release to
the atmosphere. The thermal oxidizer design flow rate is 100 standard cubic feet per minute and uses
natural gas as the auxiliary fuel. The main burner has a capacity of one million Btu per hour. The oxidizer
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burner chamber is set to operate at 1410 deg. F. The TNRCC air emission Standard Exemption 88
requires that the thermal oxidizer operate at 1400 deg. F or more. The oxidizer is equipped with a circular
chart recorder to continuously record the burn chamber temperature, ensuring compliance.

Recovered vapor passes through a moisture separator prior to the thermal oxidizer. The moisture
separator is a Rotron Model MS350B with a 40 gallon capacity. It is designed to handle an air flow as high
as 350 cubic feet per minute.

The thermal oxidizer is provided with a booster blower to provide dilution air to the recovered vapor stream
prior to the burn chamber. The booster blower is a Rotron blower with a 100 standard cubic feet per
minute capacity and a one horsepower motor. An automatic dilution air control valve regulates the
guantity of dilution air entering the oxidizer, and a flame arrestor is provided to prevent burn back down
the vapor phase piping. The oxidizer is also equipped with a 96 standard cubic feet per minute
combustion air blower with a one horsepower motor. After the burn chamber, the combusted gas is
released to the atmosphere through a ten foot tall steel stack. The thermal oxidizer is anchored to a
concrete pad located adjacent to the LRV equipment pad. A Process and Instrumentation Diagram for the
thermal oxidizer system is included as Figure 6.

4.2.,5 Tank Containment and Equipment Pads

The water storage tank (Tank T-6) is located on a concrete pad (15 feet by 15 feet) with 30 inch tall
concrete containment walls. The containment area can be drained through four-inch diameter PVC piping
to either the sump or to the concrete drive adjacent to the equipment compound. Water stops were
provided at all joints. An as built drawing of the concrete pads is included as Figure 4.

The LRV equipment skid, oil/water separator (Tank T-3), product storage tank (Tank T-4), and water
transfer tank (Tank T-5) are located on a concrete pad (12 feet by 19 feet) with a six-inch berm. The
thermal oxidizer is located on a flat concrete pad adjacent to the LRV equipment pad.

All of the concrete pads are reinforced with #4 or #5 reinforcing steel spaced 12 inches on center both
ways. The containment area walls are supported by a continuous spread foundation as shown in the as
built drawing.

42,6 Control System

The MRS is controlled by an Allen Bradley SLC 500 programmable logic controller (PLC) in the MRS
control panel. The control panel also houses the circuit breakers for all of the equipment in the compound,
starters for each of the pump motors (P-1, P-2, and VP-1), control relays, and an automatic dialer
(NEPCCO TEL-10). The automatic dialer can call up to three telephone numbers in the event of an alarm
condition affecting unit operation. Switches to control the operation of the MRS and indicator lights to
show whether the unit is running or in an alarm condition are located on the front of the control panel.

Six of the tanks in the compound (T-1, T-2, T-4, T-5, T-6, and T-7) are provided with high level alarms that
will shut down the system and initiate a dial out alarm. A high level probe in the sump will also initiate unit
shut down and a dial out alarm. Multilevel level probes in tanks T-1, T-5, and T-7 control operation of the
transfer pumps (P-1, P-2, and P-3, respectively). Conductivity probes in the sump cause motor valve
(MV) MV-6 to open when water accumulates in the sump, allowing the water to be removed from the
sump by the LRV pump (VP-1). A level switch in the seal water tank (Tank T-2) controls addition of
makeup water to the tank.

The recovery manifold is provided with a motor valve for each recovery well. The PLC opens each motor
valve for a predetermined amount of time. Solenoid valves are controlled by the PLC to provide makeup
water, recirculation water from tank T-6, or ambient air as needed by the MRS.
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The thermal oxidizer control panel controls operation of the oxidizer. The oxidizer is set to operate at
1410 deg. F. If the temperature traveling through the stack is too high (typically greater than 1600 deg. F),
the thermal oxidizer initiates an alarm condition and shuts down both the oxidizer and the MRS. If the
burn temperature drops below 1400 deg. F, the thermal oxidizer will temporarily shut down the MRS the
burn temperature rises above 1400 deg. F again. No alarm condition is initiated for low temperature in the
thermal oxidizer. If the MRS shuts down due to a high level alarm in one of the tanks, the thermal oxidizer
also shuts down. The thermal oxidizer can also initiate an alarm condition and shut down both systems
due to malfunction of either of the blowers, loss of natural gas pressure, or other system maifunction.

Power for the MRS and thermal oxidizer system is obtained from the existing transformer located adjacent
to the equipment compound. Power is single phase 240 volt. The compound is provided with two outdoor
120 VAC receptacles and a high pressure sodium area light activated by a photocell.

4.3 SITE RESTORATION

Following installation of the piping, equipment pads, equipment, and fencing, all construction debris and
excess materials were removed from the site. Excess excavated soil was spread to level the ground
surface surrounding the equipment compound. All road cuts were backfilled and repaired with concrete
doweled into existing concrete.
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5.0
START-UP OF MULTI-PHASE RECOVERY SYSTEM

The MRS was started up 6 January 1997. Adjustments and optimization of the MRS were performed as
discussed below. A detailed chronology of the start up activities is provided as Appendix H.
Correspondence with the TNRCC and permits are included as Appendices | and J respectively.

Before and during the initial start-up, activated carbon was used for treatment of the recovered vapors. A
40 gallon Rotron moisture separator was installed 16 January 1997, to remove excess condensate from
the vapor stream.

Laboratory results indicated that TPH concentrations in the recovered vapor were two to three times
greater than the concentration of the vapor sample collected during the pilot test (See Appendix F and
Appendix K). Thus, the vapor recovery was better than expected. Condensing water vapor and higher
TPH concentrations resulted in rapid breakthrough of the activated carbon.

On 28 January 1997, the MRS was adjusted to run at partial vacuum to reduce the quantity and
concentration of recovered vapors. However, multi-phase recovery of both liquids and vapors did not
occur if the vacuum was reduced too much.  Analytical results are provided in Appendix K for samples
collected from January 1997, through August 1997.

A thermal oxidizer was installed 17 April 1997 to treat the recovered vapor. A new Allen-Bradley controller
was also installed and PLC program changes made to properly coordinate the operation of the thermal
oxidizer with the MRS. The MRS was re-started 21 April 1997. Operating data are provided for the period
beginning April 1997, when continuous operation began, through November 1997 in Appendix L.
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6.0
WASTE SOIL DISPOSAL

Soil cuttings from soil borings performed on 10-11 September 1996, were placed into five 55-gallon
drums, labeled, and stored in a bermed area on-site. The five drums were sent off site for disposal by
NAS Corpus Christi through an existing separate waste disposal contract. The soil resulting from
excavation of pipe trenches and concrete pad beams and footer was screened in the field using a
ThermoEnvironmental Model 680 Organic Vapor Meter equipped with a FID. No hydrocarbon vapors
were detected from headspace monitoring of the soil. All of the excavated soil was used as backfill for the
trenches or used in regrading the site following the completion of construction.
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7.0
PROBLEMS AND SOLUTIONS

As the operation of the MRS progressed, some optimization and replacement were required. Some of the
problems encountered during the application of this innovative MRS technology, specific solutions used to
resolve the problems, and lessons learned for future use are discussed below.

7.1 DETERMINATION OF APPROPRIATE VAPOR TREATMENT TECHNOLOGY

During the pilot test, a vapor sample was collected from the outlet of the rented LRV unit approximately
4.5 hours following the start of the LRV pump pilot test. Analysis of this vapor sample indicated that the
concentration of TPH in the vapor was 5837 ppmv. The original proposed design of the remediation
system included activated carbon to treat the recovered vapor. Based on the resuits of the pilot test, it
was determined that activated carbon could still be used to treat recovered vapors, assuming that the
concentration of the vapor would decrease over time once the permanent recovery system was placed
into operation.

Once the permanent recovery system was installed, vapor concentrations were found to be consistently
much higher than originally indicated from the pilot test. The highest concentration obtained through
analysis of recovered vapor was 110,000 ppmv TPH as JP-4 from MW-26. Condensing water vapor also
decreased the adsorption capacity of the carbon. As a result, carbon drums needed to be replaced almost
daily when the MRS was being operated continuously. The decision eventually was made to replace the
activated carbon with a thermal oxidation unit.

Lessons learned:

. Collect vapor samples and measure vapor flow rates from several potential recovery wells instead
of relying on the results of one well during the pilot test; differences in well hydraulics,
stratigraphy, and location within the contaminant plume may create dramatic differences in vapor
concentrations between wells;

. Collect the vapor samples earlier in the pilot test (within the first hour);

. Collect the vapor samples in summa canisters over a period of at least one hour in order to obtain
the most accurate measurement of the recovered vapor concentration;

. If separate phase hydrocarbon is present on the groundwater, it is likely that catalytic or thermal
oxidation will be required to treat recovered vapors.

7.2 CONTROL OF MAKE-UP SEAL WATER ADDITION FOR LRV PUMP

The MRS was installed with a seal water tank (Tank T-2) separate from the air/water separator (Tank T-1)
into which the recovered groundwater flows. Seal water is required to create the vacuum seal in the LRV
pump and to carry away the heat generated within the pump. The purpose of the separate seal water tank
was to eliminate introduction of separate phase hydrocarbon or sediments recovered along with the
groundwater into the LRV pump. However, this design necessitated the periodic addition of make-up
water from the base water distribution. The seal water tank was originally equipped with a temperature
switch that would cause the solenoid valve SV-2 to open to add makeup water to tank T-2 when the
temperature of the seal water in tank T-2 exceeded 125 deg. F. However, it was discovered that tank T-2
would sometimes run dry due to evaporation and/or flow into tank T-1, causing the LRV pump to lose its
seal before the temperature of the water would exceed 125 deg. F.
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After the initial start-up, a pressure transducer was added to the bottom of tank T-2 to activate the makeup
water solenoid valve SV-2 when the pressure in the tank dropped too low. This worked well to keep a
more constant level of seal water in tank T-2 when the LRV system was running continuously. However, if
the LRV pump was set to recover from fewer than all five recovery wells, the LRV pump would shut off for
a time. When the LRV pump shut off, the reduced pressure would cause tank T-2 to fill up, sometimes
higher than the high level alarm in the tank, shutting down the entire system.

Eventually, the pressure transducer was removed from the seal water tank and a differential float switch
was installed in tank T-2. This appeared to solve the problem of keeping adequate seal water available for
the pump, but the float switch was found over time not to be compatible with the temperature and
dissolved hydrocarbon present in the tank. On 26 September 1997, a new level controller equipped with
conductivity probes was installed into tank T-2 to properly control the level of seal water in the tank.

Lessons learned:

. If a separate seal water tank is used, equip it with high and low level switches to control the level
of water in the tank;

. Even with a separate seal water tank, it is possible for hydrocarbon vapors to condense causing
accumulation of some separate phase hydrocarbon in the seal water tank resulting in high levels
of hydrocarbons in the tank. Elevated temperatures in the seal water should also be anticipated.
Material selection for level controllers and other components is critical. Stainless steel
conductivity probes with no moving parts proved to be very reliable for this application.

7.3 QUANTITY OF MAKE-UP SEAL WATER REQUIRED

After operating the MRS for a time, it became apparent that the system was using a large quantity of
make-up seal water. The seal water is slowly removed from the seal water tank (Tank T-2) to the
moisture separator (Tank T-1) through an adjustable flow meter. From tank T-1, it flows with the
recovered groundwater through the oil/water separator into the groundwater transfer tank (Tank T-5), and
eventually into the groundwater storage tank (Tank T-6). NAS Corpus Christi was using a vacuum truck
to transport water accumulating in the water storage tank (Tank T-6) to the Industrial Wastewater

Treatment Plant on base several times per week.

On 6 June 1997, a recirculation line from tank T-6 to the LRV pump was installed. When the seal water
level in tank T-2 is low, the LRV pump will now draw make-up water from the water storage tank (Tank T-
6) instead of adding more base tap water. This has eliminated the use of base water completely and
maintains an adequate supply of seal water for the LRV pump.

Lessons learned:

. Recirculation of partially treated recovered groundwater for use as seal water greatly reduces or
eliminates the need for make-up base water,;

. Feasibility of recirculating partially treated recovered groundwater would be reduced if minerals
were present in the water that caused excessive scaling; this became a concern at Fuel Farm
216,

. Circulation of seal water in tank T-2 through an air-cooled heat exchanger or a chiller would also

greatly reduce the quantity of make-up water required.

7.4 SCALE ACCUMULATION IN LRV PUMP
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After the installation of the piping from the groundwater storage tank (Tank T-6) to the LRV pump to allow
reuse of recovered groundwater as seal water, increased accumulation of scale in the LRV pump became
a problem. The scale periodically prevented the pump from rotating, and caused too much current to be
drawn by the LRV pump motor. On 12 September 1997, two chemical metering pumps were installed to
inject a scale inhibiting and a dispersant chemical into the water being transferred from the groundwater
transfer tank (Tank T-5) to tank T-6. This appears to have corrected the scale problem.

Lessons learned:

. If use, or disposal of, make-up tap water is not an issue, it is recommended to use a separate seal
water tank with make-up tap water.

. If it is necessary to reuse groundwater as seal water, the groundwater should be analyzed to
determine the potential for scale accumulation, and the use of scale inhibiting chemicals in the
system should be considered.

7.5 LRV PUMP MOTOR OVERLOADING

The overload circuit breaker for the LRV pump occasionally trips when the LRV pump is stressed. The
most common causes of overload include too much flow of seal water to the LRV pump, build up of scale
in the LRV pump, and drastic fluctuations of operating conditions from high vacuum conditions to low
(ambient) vacuum conditions. The flow of seal water into the LRV pump is controlled by an adjustable
flow indicator / flow controller (FI/FC-3). Ambient vacuum conditions occur primarily when tank T-1
receives a large quantity of water from a recovery well or from the sump, and the transfer pump P-1is
unable to keep up with the flow. Scale accumulation was discussed in the previous section.

When the LRV overload breaker tripped, the LRV pump stopped working but the rest of the system
continued to operate. A change was eventually made to the program logic to initiate a dial out alarm when
the breaker tripped.

Lessons learned:

. The flow of seal water to the LRV pump must be adjusted while monitoring the current loading of
the LRV pump motor,;

. The flow into the air/water separator (Tank T-1) should be monitored and adjusted to minimize the
occasions when the transfer pump (P-1) is unable to pump liquid out faster than water from the
recovery wells or from the sump is entering tank T-1;

. Shutdown of the LRV pump due to circuit overload should be programmed as a dial out alarm
condition.

7.6 VAPOR CONDENSATE REMOVAL

The MRS was originally installed without an additional moisture separator prior to vapor treatment. A
significant quantity of condensate was generated in the vapor piping as the vapor stream cooled after
leaving the LRV pump. When too much liquid accumulated into the vapor pipe leading into the thermal
oxidizer, the oxidizer shut down due to a flame failure at the burner. Likewise, when vapor phase
activated carbon was used for vapor treatment, a large quantity of condensate accumulated in the first
carbon drum, greatly reducing its usefulness.

Lessons learned:
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. Provide a condensate collection system prior to vapor treatment following recovery by a LRV

pump;

. Provide drain taps in all vapor stream piping to allow periodic draining of condensate from the
pipes.

. Ensure vapor piping is slightly sloped to assist any condensate to drain away from the vapor

treatment system.
7.7 REMOVAL OF SEDIMENT FROM THE GROUNDWATER

On 10 May 1997, it was discovered that sediment from the recovered groundwater was accumulating in
the air/water separator (Tank T-1) and possibly interfering with the operation of the submersible transfer
pump (P-1). Accumulated sand and sediment was being removed monthly from the bottom of tank T-1.
On 10 September 1997, a bag filter was installed prior to the moisture separator (Tank T-1) to prevent
accumulation of sediment in tank T-1.

Lessons learned:

. Installation of a bag filter prior to the air/water separator (Tank T-1) should be considered to
remove excessive suspended solids in the recovered groundwater.
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8.0
- QUALITY CONTROL

During the construction phase, MK provided a representative on-site to perform quality control functions
as outlined in the Quality Control Plan. This individual was responsible for ensuring that construction was
performed in accordance with the approved plans and specifications. In addition, all MK personnel on-site
as well as subcontractor and lower tier subcontract personnel were made aware that it was imperative to
conform to the approved plans and specifications at all times.

Daily planning meetings were conducted between the subcontractor and supervisors from each lower tier
subcontractor in the presence of a representative from MK. Work planned for performance that day was
discussed at this meeting, together with any specific safety or quality concerns.

Daily production and QA/QC reports were provided by MK to Navy representatives.
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9.0
e CONCLUSION

MK has completed the application and installation of a MRS at NAS Corpus Christi for simultaneous
recovery of free-phase product, vapor phase hydrocarbon, and contaminated groundwater. The full-scale
MRS was designed based on the results of a pilot test performed at site. Several modifications to the MRS
were performed during the start-up to resolve some problems encountered and to enhance performance.
Currently, the O&M phase of the MRS is in progress with encouraging initial results.

As of December 31 1997 the system was operating properly and has removed and destroyed over 16,500
pounds (2300 gallons) of hydrocarbons from the ground at fuel farm 216, NAS Corpus Christi.

This project has demonstrated that multi-phase recovery technology is feasible and can be applied
effectively. Future projects using this technology should evaluate the lessons learned from this project to
optimize performance.
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Applied Earth Sciences NAS Corpus Christi Fuel Farm 216 Piping Layout, P.E. Stamped
12/12/97

Applied Earth Sciences Process Flow and Instrumentation Diagram, P.E. Stamped
12/12/97

Applied Earth Sciences Concrete Equipment pad, P.E. Stamped 6/20/97

Applied Earth Sciences As Built Well Head, 02623-1 Revised 2/12/97

Thermtech Inc. P&!D Legend, 946PID Revised 2/26/97

Thermtech Inc. VAC 10 P&ID, 946PID Revised 5/13/97

Thermtech Inc. General Arrangement, 946GA, 3/26/97

Applied Earth Sciences NAS Corpus Christi Fuel Farm 216 Plume Delineation September
16, 1996, 9/24/97

Applied Earth Sciences NAS Corpus Christi Fuel Farm 216, Piping Detail Connection at
Industrial Wastewater treatment Plant 11/11/97, P.E. Stamped 12/12/97
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FIELD DATA SHEET 2
SOIL BORING LOG

Site: Naval Air Station Corpus Christi

Task: Geoprobe Investigation

Soil Boring No.  SB-14A Drilling Contractor: Gemini Technical Services, Inc.

Drill Make and Model: Start Date: Date Completed:
Mobiledrill B-61 9/10/96 9/10/96

Drilling Method: direct push

Ground Elevation (ft MSL):

Total Depth (ft): 6

IHoIeDiameter: 2 _in

Logged by: Brent Balusek Depth to Water (ft bgs): 5.5
SAMPLE SOIL DESCRIPTION
Depth below |Sample Recovery PID Sample I.D. |Description: Name, grain size distribution, color,
surface (ft) Interval (inches) Result (offsite moisture content, density, unusual observations
0 (ppm) analysis) (staining, odor, etc.)
0-2' 90% 0 topsoil
sand tan with oyster shell
Y R s0% | I tnandgraysand
no odor; moist
T [T T (I Tian clayey sand with orange mottling starting at 5'

e = — o —

b o —— ]

b - o

water at 5§ 1/2"; no odor

General Notes:

SB-14A




FIELD DATA SHEET 2
SOIL BORING LOG
Site: Naval Air Station Corpus Christi
Task: Geoprobe Investigation
Soil Boring No. SB-14B Drilling Contractor: Gemini Technical Services, Inc.
Drill Make and Model: Start Date: Date Completed:
Mobiledrill B-61 9/10/96 9/10/96
Drilling Method: direct push/solid flight auger
Ground Elevation (ft MSL): [Total Depth (ft): 18 [Hole Diameter: _4_in
Logged by: Brent Balusek Depth to Water (ft bgs):
SAMPLE SOIL DESCRIPTION
Depth below |Sample Recovery PID Sample 1.D. |Description: Name, grain size distribution, color,
surface (ft) Interval (inches) Result (ofTsite moisture content, density, unusual observations
0 (ppm) analysis) (staining, odor, etc.)
6'-8' 100 3,873 clayey sand, grayish green, odor
B E'-TO'_ _____ l-(.)O— N ;53 T T as abo_vc_wilh orang: mottling_ ______
B —l?)'-_IZ_' ----- IT)O_ T 412 as above to 11.0" with orange mottling, 1 l.O"Tsandy
clay, grayish green, odor

CTrase [ Tt | uses [T as above to 13.5", caliche nodules at 13.5"

B _171'-_16—' T 5_0 ————— l,5;l_ - - sandy clay, grayish green

T ieas | 10 | 209 tan clayey sand
General Notes:

SB-14B



FIELD DATA SHEET 2
SOIL BORING LOG

Site: Naval Air Station Corpus Christi
Task: Geoprobe Investigation
Soil Boring No. SB-15A Drilling Contractor: Gemini Technical Services, Inc.
Drill Make and Model: Start Date: Date Completed:
Mobiledrill B-61 9/10/96 9/10/96
Drilling Method: direct push
Ground Elevation (ft MSL): Total Depth (ft): 6 jllolc Diameter: _2 in
Logged by: Brent Balusek Depth to Water (ft bgs): 4.5
SAMPLE SOIL DESCRIPTION
Depth below  |Sample Recovery PID Sample I.D. |Description: Name, grain size distribution, color,
surface (ft) Interval (inches) Result (ofTsite moisture content, density, unusual observations
0 {(ppm) analysis) (staining, odor, etc.)
0-2' 50% 0 0'-0.5' top soil
0.5'-2' tan sand, no odor, concrete rubble at 2' (small
amount)
B 65% | o | ] asabove, ansand
B 6% | 103 | Tetayey sand with orange mottling Giron stainingy
water at 4.5

N T I T N i el e S —

General Notes:

SB-15A



FIELD DATA SHEET 2
SOIL BORING LOG

Site: Naval Air Station Corpus Christi
Task: Geoprobe Investigation
Soil Boring No. SB-15D Drilling Contractor: Gemini Technical Services, Inc.
Drill Make and Model: Start Date: Date Completed:
Mobiledrill B-61 9/11/96 9/t1/96
Drilling Method: direct push/solid flight auger
Ground Elevation (ft MSL): ITotal Depth (ft): 16 lllole Diameter: _4 _in
Logged by: Brent Balusek Depth to Water (ft bgs): 14.5
SAMPLE SOIL DESCRIPTION
Depth below [Sample Recovery PID Sample LD. |Description: Name, grain size distribution, color,
surface (ft) Interval (inches) Result (offsite moisture content, density, unusual observations
0 (ppm) analysis) (staining, odor, etc.)
6'-8' 100 0 tan sand, wet
g0 | oo | o [ 7] asabove 7
CTohr [ oo | 320 | 10-11'- gray sand, odor, orange mottling
11*-12' - gray clayey sand
T [ oo | rt2so | ] sabove 77

______ R S IO SO

14'-16' ( 100 2,616 gray sandy clay 14'-14.5', wet at 14.5'

sandy clay with caliche, grayish green

R g I e T U R Sy SR U S S .

General Notes:

SB-15D



FIELD DATA SHEET 2
SOIL BORING LOG

Site: Naval Air Station Corpus Christi
Task: Geoprobe Investigation
Soil Boring No. SB-16A lDrilling Contractor: Gemini Technical Services, Inc.

Drill Make and Model:
Mobiledrill B-61

Start Date: Date Completed:

9/10/96 9/10/96

Drilling Method: direct push

Ground Elevation (ft MSL):

Total Depth (ft): 3

IHolc Diameter: _2 in

Logged by: Claire Meurer Depth to Water (ft bgs): ---
SAMPLE SOIL DESCRIPTION
Depth below |Sample Recovery PID Sample I.D. |Description: Name, grain size distribution, color,
surface (ft) Interval (inches) Result (offsite moisture content, density, unusual observations
0 (ppm) analysis) (staining, odor, etc.)
0-3 no log - gravel

I S p—

e e a4

.

R —

b o - —

R ——

General Notes:

SB-16A




FIELD DATA SHEET 2
SOIL BORING LOG

Site:

Naval Air Station Corpus Christi

Task:

Geoprobe Investigation

Soil Boring No. SB-16B

TDrilling Contractor:

Gemini Technical Services, Inc.

Drill Make and Model:
Mobiledrill B-61

Start Date:
9/10/96

Date Completed:
9/10/96

Drilling Method: hollow stem auger, sampling continuously with direct push inside auger

Ground Elevation (ft MSL): Total Depth (ft): 15 IHolc Diameter: _8 in
Logged by: Claire Meurer Depth to Water (ft bgs): 4.5
SAMPLE SOIL DESCRIPTION
Depth below |Sample Recovery PID Sample L.D. |Description: Name, grain size distribution, color,
surface (ft) Interval (inches) Result (ofTsite moisture content, density, unusual observations
0 (ppm) analysis) (staining, odor, etc.)
0'-6" 100% topsoil, gravel/road base at 6"
T —6--_3'_ ————— F augering down past gravel, no sample taken
T _3_5 _____ 8 0"/: T 87 gray sand with orange mottling to 4'; clayey sand to 5'; gray
turning to sandy clay at §'
. _5?‘ ----- 9 6"/: - ﬂ - 222 odor; gray claycy sand with orange discoloration at 5.5' or 6'
B —7_9_ - F - 7&)% 1 5,924 odor of hydrocarbon; moist at 8'; gray clayey sand;
discoloration smeared on exterior of sample
o ';-l_l'_ 1T _I&)"Z T 7,295 gray clayey sand with more clay at 10'-11"; caliche nodule at
11'; odor; moist
B _l-l'-_l3_' T —10.(.)"79 -1 1,414 odor; gray sandy clay with caliche nodules; moist orange
brown stains
T 1_3-_1 5_' 1 _l&)';a T 710,000 gray very moist clayey sand with caliche nodules; strong
odor; appears saturated at 14.5'; stains

General Notes:

SB-16B




FIELD DATA SHEET 2
SOIL BORING LOG

Site: Naval Air Station Corpus Christi
Task: Geoprobe Investigation
Soil Boring No. SB-17 Drilling Contractor: Gemini Technical Services, Inc.

Drill Make and Model:
Mobiledrill B-61

Start Date:
9/10/96

Date Completed:
9/10/96

Drilling Method: hollow stem auger

Ground Elevation (ft MSL):

|Total Depth (ft): 15

IHoleDiamc(er: 8 in

Logged by: Bobby Hill Depth to Water ([t bgs): 13'
SAMPLE SOIL DESCRIPTION
Depth below |Sample Recovery PID Sample L.D. |Description: Name, grain size distribution, color,
surface (ft) Interval (inches) Result (ofTsite moisture content, density, unusual observations
0 (ppm) analysis) (staining, odor, etc.)
0-2' 65% 6 topsoil to about 2“, no odor, moist brown sand/gravel
at about ', no odor; moist brown sand
T _2'-3' 90% 2 hard, dry tan sand with iron staining, no odor - T
N _3'_5 T _65% 296 slightly moist hard tan sand, slight odor at §'
T -5-; ______ 7 5"/: 1 1,420 moist greenish tan sand, strong odor -
- _7'5‘ [~ _100% 8,739 same as above with caliche and iron staining, strong odor
T -9-'-Tl'_ 1 _60% 585 moist greenish gray sandy clay, no odor
______ e e ] = e e for e e v o A e e e T M e G = e e e S = e = = -
-3 60% 10,858 very moist greenish tan sandy clay with iron staining,
hydrocarbon odor
T 1_3:-15 _____ 6 ;“/: - 1,832 saturated tan sand, strong hydrocarbon odor and sheen

General Notes:

SB-17




FIELD DATA SHEET 2
SOIL BORING LOG
Site: Naval Air Station Corpus Christi
Task: Geoprobe Investigation
Soil Boring No. SB-18 IDrilling Contractor: Gemini Technical Services, Inc.
Drill Make and Model: Start Date: Date Completed:
Mobiledrill B-61 9/11/96 9/11/96
Drilling Method: direct push/solid flight auger
Ground Elevation (ft MSL): ITotal Depth (ft): 17 |Hole Diameter: _4 _in
Logged by: Brent Balusek Depth to Water (ft bgs): 15.5
SAMPLE SOIL DESCRIPTION
Depth below {Sample Recovery PID Sample LD, [Description: Name, grain size distribution, color,
surface (ft) Interval (inches) Result (ofTsite moisture content, density, unusual observations
0 (ppm) analysis) (staining, odor, etc.)
0'-2' 100% 18 0'-0.5' - topsoil
0.5'-2.0' - tan sand
[Ty T oo | tas0 | asabove 7
3.5'-4.0' - tan sand with black streaks, odor
[T Tae T | Tto0% | 199 | 4045 asabove
4.5'-5.5' - gray clayey sand with orange mottling
5.5'-6.0' - gray sand, strong odor
- -6_5 N I—E)(.):’/;_ T _2_95_ _______ la; s_an_d :viTh_gr;y-s;caks, odor - - -
[ Tee | Tweow | 1350 | asabove-odor
gray sand
- _9TIT'- 1 l_O(;%:- T _8;7_0 7 T ;r_ay_cl_aycy sand with layer of tan sand at 9.5'_
T | 0% | 170 | asaboveto 125
12.5' - gray sandy clay with orange mottling and caliche
[~ —I3T 1—5'— T E)(;’/o— T -!.3;1?) 7 - as abo;e_- gray sand layer at 13.5'
IE T T A asabove to 155 - wetat 15.5
15.5'- 17.0' - gray sand
General Notes:

SB-18




FIELD DATA SHEET 2
SOIL BORING LOG
Site: Naval Air Station Corpus Christi
Task: Geoprobe Investigation
Soil Boring No. SB-19 IDriIling Contractor: Gemini Technical Services, Inc.
Drill Make and Model: Start Date: Date Completed:
Mobiledrill B-61 9/11/96 9/11/96
Drilling Method: hollow stem auger
Ground Elevation (ft MSL): lTotnl Depth (ft): 13 lﬂole Diameter: _§ in
Logged by: Bobby Hill Depth to Water (ft. bgs): 7
' SAMPLE SOIL DESCRIPTION
Depth below |Sample Recovery PID Sample L.D. |Description: Name, grain size distribution, color,
surface (ft) Interval (inches) Result (offsite moisture content, density, unusual observations
0 (ppm) analysis) (staining, odor, etc.)
-1 100% 585 Concrete and base material
T3 ] 100% | 519,999 light gray unconsolidated fine grained sand, odor
I 0% | >1999 | 345 -asabove "
4.5'-5' - dark gray moist siity clay
B s0% | >19.999 5-6' - sloughed sand
6'-7" - moist to saturated silty clay
7' - black sand, strong hydrocarbon odor
T Ti-9_ T 90% e >19,999 black saturated sand, sheen, strong hydrocarbon odor
o | 100% | 2060 | 9-10.5' - greenish gray silty clay
10.5'-11 - greenish gray clay sand
Sy | 0w | 32 112" - as above
12'-13" - gray sand
General Notes:

SB-19



FIELD DATA SHEET 2
SOIL BORING LOG
Site: Naval Air Station Corpus Christi
Task: Geoprobe Investigation
Soil Boring No. SB-20 —IDriIling Contractor: Gemini Technical Services, Inc.
Drill Make and Model: Start Date: Date Completed:
Mobiledrill B-61 9/11/96 9/11/96
Drilling Method: hollow stem auger
Ground Elevation (ft MSL): !Total Depth (ft): 18 |Hole Diameter: _8 in
Logged by: Brent Balusek Depth to Water (ft bgs): 14.5
SAMPLE SOIL DESCRIPTION
Depth below  |Sample Recovery PID [Sample L.D. [Description: Name, grain size distribution, color,
surface (ft) Interval (inches) Result (offsite moisture content, density, unusual observations
0 (ppm) analysis) (staining, odor, etc.)
0.2 60% 4 0'-0,5' - topsoil
0.5'-2' - tan sand
X 100% 375 23.5' - tan sand
3.5'-4' - tannish/orange sand
T | 6% 3,380 as above
TTe | esw | 1450 T676.5'- tan sand, saturated -
6.5'-8' - greenish tan clayey sand, odor
oo 8'-10 10% >19,999 9.5 - gray sand, odor
B -IO'- 12 - 95% 900 greenish gray clayey sand with orange mottling, odor
B _12'~l4' T 90% 4,559 12'-13.5' - as above
13.5' - caliche layer 2" thick
13.5'-14' - greenish gray clayey sand
T Tade | es% | 6.0 14-14.5' - as above
14.5" - saturated, odor, gray clayey sand
15'- 16" - gray sand
T Tlee1s | 100% 623 16-17.5' - gray saturated sand
17.5-18' - greenish gray clayey sand
General Notes:

SB-20




SB-21

FIELD DATA SHEET 2
SOIL BORING LOG

Site: Naval Air Station Corpus Christi
Task: Geoprobe Investigation
Soil Boring No. SB-21 [Drilling Contractor: Gemini Technical Services, Inc.
Drili Make and Model: Start Date: Date Completed:
Mobiledrill B-61 9/11/96 9/11/96
Drilling Method: solid flight auger
Ground Elevation (ft MSL): ITomI Depth (ft): 18 IHole Diameter: _4_in
Logged by: Brent Balusek/Bobby Hill Depth to Water (ft bgs): 145
SAMPLE SOIL DESCRIPTION
Depth below  |Sample Recovery PID Sample I.D. |[Description: Name, grain size distribution, color,
surface (ft) Interval (inches) Result (offsite moisture content, density, unusual observations
0 (ppm) analysis) (staining, odor, etc.)
0-2' 100% 0 0'-6" - sandy loam

6".2' - tan sand, no odor

6'-8' 100% 542 6'-7' - same as above - no odor
7-8' - greenish tan clayey sand, slight hydrocarbon odor

g-10 60% >19,999 8'-9' - (slough)
9'-9.5' - stiff sandy clay, greenish gray, hydrocarbon odor

9.5'-10' - green-gray, unconsolidated sand

1012 75% 2,040 10'-10.5' - as above, very moist
10.5-11' - as above, becoming clayey, consolidated,
odor

12'-14 75% 308 W 12-12.5' - slough

14-16' 75% 243 14'-14.5 - slough
14.5'-14.75' - saturated silty sand, odor
14.75'-15.5' - greenish gray sandy clay

16'-18' 60% ﬂ 330 as above, odor

General Notes:




APPENDIX C
FLUID LEVEL MEASUREMENTS, SEPTEMBER 16, 1996

Fluid Level Measurements 9/16/96 (2 pages)

NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report C-1 1/29/98



FLUID LEVEL MEASUREMENTS
AES Project No. 243-63C/(-0

Date: ql/é /?é

adr/]

By:
Description/Address: /U/}f C C Sheet: / Offlz
Corrected
Well Casing Depth to | Depth to PSH Ground Water
No. Elevation Time PSH Water Thickness Elevation Comments
(ft.) (ft.) (ft.) (ft.) (ft.)

WAz Jdl =~ | 7.39 | “ "

e - 7 [y | =- =1 LI1F | -o-

o -9 g |- = | 74 | ==~

o) /0 sz |=- = | £ | -

wo -3 J155 | --= | G320 |- "

e -2 58 |—-- 1723 |-o

wd fior |~ 1943 |- o-

] 2os |- — | 8.7 | -0~

M /b 17 99 - - - 8.75/ o~

LIS eyl | -- ~Yp 20| -0

s - 28 [ei 4 |— - ~1/0.12 | —*

Mw-1H (257 1—- — 192 | -0

o -2.9 ]9 (829 1992 | (%>

o - 23 2.2 |-- —|ll.os | -®"~

i - 27 [r.2Y |— - -~ |§.99 ~ &7

U149 .2, | —- ~|/0.09 | —°°

) 24 2:29 |- - -|l/.o7 |- 0"

s - 2o 232 | 999 /0.49 | - z©

Ro-2 12:35 [10.¢9 /0.88 | 04

AW-/3 1238 |jo.xt {1054 | .73

-1 2.0 | - - —111.30 |_ o-

Rev. 10/93



FLUID LEVEL MEASUREMENTS
AES Project No. _Z S 3- §36/4-4/

9l [%¢

Date:
By: 4’#5
Sheet: e of 2
Description/Address: AMNAS (. C, M
Corrected
Well Casing Depth to | Depth to PSH Ground Water
No. Elevation Time PSH Water Thickness Elevation Comments
(ft.) (ft.) (ft.) (ft.) (ft.)
w14 lzyz7 | f4s |82 | 27
(h)-3 24 | £2 3.5 | (83
M2 lz.45 | 8.4 |fo-24]| JLa
A - 23 122862 |———| fo0b | -°°
b -22 (2.5 1032 )97 | /.3
Ao (259 |jo-281/0°83| 55
D481 2.39 13702 |—— —1[,. 22| ~0"
s sD|— 0 — 30 |— — — 8.89 |- <"
s6-2(0] 750 l3p9 |=—~1]l.22 | 70"
Bl 2.0 Y3i/2 | =~ - 1j2. G | -s-
ser/sbl 522 13017 |- =~ 1)3./8 | o-
16B-20| 2.30 |I322 |~= - |/l.07 |-°"
617 | 2,70 [)373) | /0.2 [j0/0 [ <. ol foonry Staer
-5 13.59 1345 | Te, [7-0¢ [ Lo Nor Mea suncht
L/ IF frobr-
X Toc Gosuwo|Snlacd (I.P-- AmounT bur MORE THrr
of Qoo Apeve |cRovmd | Svrbrcle 14 +C7’Ny Hcew
i Teet)

Rev. 10/93



APPENDIX D
RENTED LIQUID RING VACUUM PUMP SYSTEM SCHEMATIC

Multi-phase Extraction System DWG. 3058 (1 page)

NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report D-1 1/29/98



b

INIWIONVHHY

IDHVHISIA ALIAVHD ‘Z°ON LINA LO ‘SL-XdW
W3I1SAS NOILDOVHLX3 3SVHA-ILTNN

alva
37v0S

96-4-6

liem

A3Y

AB

8A0

NOILVYHOdHOD

Zvag-aze (po2)

TEMP
GAUGE
4" PIPE OUTLET
AIR DISCHARGE \
SEAL WATER
MAKE-UP T~
3
SIGHT TUBE — |
ASSEMBLY
2° FPT OUTLET —~— 0
WATER DISCHARGE
— ] /
0-30" HG— < J
VAC GAGE / \ waTeA
2 FPT INLET AIR BLEED FLO-INDICATOR
VALVE SEAL WATER S GPM
FLO-RESTRICTOR
4 PIPE 80 GAL AR/ WATER
O AR SEPARATOR TANK
> DISCHARGE !
X B STARTER
(03] SIGHT TUBE | _
ASSEMBLY
- ol
A | s INLET\ | H HIGH LEVEL
O z FPT e ET‘J_/ SWITCH
- WATER l :
DISCHARGE ! vr > BALL
— 0 O, P pL/ VALVE
@ |5 | =it
172° FPT ] '| 2" WYETYPE
SEAL WATER /J/"r STRAINER
MAKE UP \ i
BN ¢ B = i 2" AIR
o X.; = rLL/ BLEED
32 I L = VALVE
P3N \ .
A . J =
30 ' i K
=5 1-9 3/4° :
8y I
DN [~}
Z 2 ‘ ; - = — N ianihia
Zm £ i
Z X
25 Y rJd 7 d 2° SWING
& 0-30" HG CHECK
VAC GAGE VALVE




APPENDIX E
LIQUID RING VACUUM PUMP PILOT TEST DATA

Multi-phase Product Recovery Data Sheet 9/21/96 10:13 pm (1 Page)
Multi-phase Product Recovery Data Sheet 9/21/96 10:21 pm (1 Page)
Multi-phase Product Recovery Data Sheet 9/21/96 10:37 pm (1 Page)
Multi-phase Product Recovery Data Sheet 9/21/96 10:22 pm (1 Page)
Multi-phase Product Recovery Data Sheet 9/21/96 10:21 pm (1 Page)
Fluid Level Measurements 9/24/96 (1 pages)

Corpus Christi NAS preliminary design calculations John Broadus 23-Sep-96 (3 pages)
DISTANCE.XLS Spreadsheet (1 pages)

DISTANCE.XLS graphs (1 pages)

SCFM.XLS Spreadsheet (6 page)

SCFM Spreadsheet graphs (1 page)

NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report E-1 1/29/98



MULTI-PHASE PRODUCT RECOVERY DATA SHEET

Product Tank Diameter 22.25 inches
Initial Time * 9/21/96 18:00 *24 hr clock Water Tank Diameter 98.17 Inches
Vapor Conc - PPMV 13500 well Molecular Weight ol Product 96 Well Piping 1D 2 Inch
Vapor Conc - PPMV 3500 Outlet Specific Gravity of Product 0.80 Ambient Piping 1D 2 Inch
Initial Water Gauge inches Oulet Piping ID 2 Inch
Initial Product Gauge Inches Well orifice plate 1D 1 Inch
Oritice Plate Model No.
2-8-4fom 25B0551 Pitot
Ending Ending Ditferential Differential Ditferential
Test Concentration Concentration Tank Tank Vacuum Vacuum Pressure Pressure Pressure Pressure Temperature | Temperature | Temperature
Weli End Well Outlet Water Product Waell Ambient QOutlet Well Ambient Outlet Well Ambient Outlet
Number Time PPMV PPMV Inches Inches {in Hg) in (wtr) in{wtr) (in wc) {In wc) {In wc) [F) (F) (F)
MWw-21 9/21/96 18:40 13500 3500 23.5 0.33 1.65 0.33 80 100
9/21/96 19:30 13500 3500 0.5 22.5 1.15 2.5 0.32 70 100
9/21/96 20:30 13500 3500 0.75 21 1.1 3 0.25 70 100
9/21/96 21:40 19000 4000 1.25 23 1.1 0.3 0.13 67 104
9/21/96 22:40 19000 4000 1.75 23 1.15 0.45 0.22 70 108
9/21/96 23:45 19000 4000 2.25 22.5 1.08 2.5 0.13 70 108
9/22/86 0:40 19000 4000 2.5 22.5 1.1 1.65 0.15 70 108
9/22/96 1:30 19000 4000 3 23 1.08 1.15 0.25 70 110
9/22/386 2:30 19000 4000 3.5 22.5 1.1 0.65 0.15 70 108
9/22/96 3:30 19000 4000 4 22 1.2 0.75 0.17 68 110
9/22/96 4:30 19000 4000 4.5 23 1.15 0.5 0.22 70 108
9/22/96 5:30 19000 4000 4.75 22.5 1.2 1.1 0.18 70 106
9/22/96 6:30 19000 4000 5.25 22.5 1.1 0.8 0.19 68 110
9/22/96 7:00 19000 4000 5.75 22 1.15 0.8 0.3 70 108
9/21/96 10:13 PM Page 1 of 1 ENTRY.XLS




MULTI-PHASE PRODUCT RECOVERY DATA SHEET

Well Data Before Test After Test
Observation Observation Observation Distance DTP DTW Product DTP DTW Product Change in
Well Well Well From Test DTP DTW Product DTP DTW Product Product
Number Diameter Depth Well Feet Feet Feet Feet Feet Feet Level
MW-26 2 368 10.14 10.53 0.39 10.2 10.6 0.4 -0.01
MW-22 2 190 10.12 11.52 1.4 10.26 11.54 1.28 0.12
MW-23 2 85 7.46 7.46 7.58 7.58
MW-29 2 168 7.94 8.55 0.61 7.98 8.62 0.64 -0.03
MW-4 358 5.85 5.85 ‘ 6.18 6.18
MW-14 2 76 8.18 9 0.82 8.28 9.04 0.76 0.06
MW-2 2 98 5.2 5.2 6.47 6.47
MW-25 2 134 10.77 10.77 10.85 10.85
MW-13 212 9.98 10.24 0.26 10.1 10.23 0.13 0.13
MW-20 370 9.84 10.06 9.9 10.18
RW-3 4 15 8.26 9.1 8.35 9.15
RW-1 4 152 11.13 11.24 11.24
GP-6 15
MW-21 2 0.08 8.2 10.18 1.98 8.71 8.85 0.14 1.8
MW-21* 2 9.6 11.58 1.98 10.13 10.27 0.14 1.8
* Top of LRV attachment
9/21/96 10:21 PM Page 1 of 1 ENTRY.XLS




MULTI-PHASE PRODUCT RECOVERY DATA SHEET

Observation

Time

Well 9/21/96 9:10 9/21/96 9:10 9/22/386 9:10 9/22/96 9:10 Difference Difference

Number Co2 02 C0o2 02 C0o2 02
GP-1 1.50 13.70 18.00 0.40 -16.50 13.30
GP-2 2,20 8.60 2.90 15.60 -0.70 -7.00
GP-3 25.50 0.10 24.40 25.50 -24.30
GP-4 39.50 52.50 0.60 -13.00 -0.60
GP-5 0.30 1.10 -0.80
GP-6 2.20 17.90 -15.70

Ambient 20.90 24.00 -3.10
9/21/96 10:37 PM Page 1 of 1

ENTRY.XLS



MULT!I-PHASE PRODUCT RECOVERY DATA SHEET

Observation

Well 9/21/96 1:10 9/22/96 9:00 Difference
Number DO DO DO DO DO DO DO DO DO DO
MW-26 0.30 0.30 =
. 1.1 ) ) .
m\xig ] Og CO) gg g ?g Change in DO vs Distance
MW-29 1.40 1.30 0.10
WA 5 400
MW-14 0.80 0.80 v 200 -
-1 A
MW-2 0.37 1.20 -0.83 HE [@Seriest |
MW-25 0.50 0.30 0.20 2 00 k"
MW-13 0.80 0.70 0.10 Change In DO - %
MW-20 1.00 1.30 -0.30 angein DU -
RW-3 1.40 1.30 0.10 -
RW-1 0.30 0.30
Observation
Well 1:10 9:00 Ditference 1 N | 1 1 | I
Number co2 co2 €02
Mu\;'vn-zear 250 360 S0 Change in CO2 vs Distance | CO2
W53 356 58 —ETel e
MW-23 236 276 40 400
MW-29 804 710 94 5 300
MW-4 326 282 44 o 200
MW-14 396 376 20 ] | @ Series1 |
MW-2 450 358 92 g 10 =
SE 555 355 55 : | pee—
MW-13 440 432 8 100 L O
N:C/Véo 362 368 - Change In CO2 - %
RW-1

I

9/21/96 10:22 PM

Page 1 of 1

ENTRY.XLS



MULTI-PHASE PRODUCT RECOVERY DATA SHEET

Observation
Well
Number

9/21/96 19.:15

9/21/96 19:40

9/21/96 20.40

9/21/96 21:10

9/21/96 22:15

9/21/96 23:15

9/22/96 0:00

Vacuum w.c.

Vacuum w.c.

Vacuum w.c.

Vacuum w.c.

Vacuum w.c.

Vacuum w.c.

Vacuum w.c.

MW-26

-MW-22

0.02

MW-23

0.06

0.02

0.02

MW-29

0.02

MW-4

MW-14

MW-2

MW-25

MW-13

MW-20

RW-3

RW-1

GP-6

0.3

0.33

0.26

0.22

0.25

0.26

0.11

MW-21

244.8

238

244.8

225.76

231.2

225.76

244.8

MW-21*

9/21/96 10:21 PM

Page 1 of 1

ENTRY.XLS



FLUID LEVEL MEASUREMENTS

AES Project No. J4 Z-CSL )2/

Date: (//'/‘//74
77,
Sheet: / of /
re
Description/Address: /M’/? e
Corrected
Well Casing Depth to Depth to PSH Ground Water
No. Elevation Time PSH Water Thickness Elevation Comments
(ft.) (ft.) {ft.) (ft.) (ft.)
-2 | 55 | 8.51 | 908 | 049
1L

Rev. 10/93




Sheet1

23-Sep-96
John H. Broadus, P.E.

Corpus Christi NAS preliminary design Calculations

Flow rate calulations

Average site Barometric pressure = 29.74
Average site temperature = 75.00
Air Density = 0.074

in Hg
F

Ibs/ftA3

Use Outlet pressure readings - most stable, least fluctuation, inlet fluctuated due to

slugs of water.

Average outlet differential pressure hv = 0.21
Average line temperature = 106.00
Average line pressure = 1.07

From Dwyer Instrument cataiog for pitot tubes

Pb= absolute static pressure in Hg 29.82
T = temp + 460 566.00
d=1.325*(Pb/T) density of air in pipe 0.07

V=1096.7*sqrt(hv/d) velocity of air in pipe 1902.19

Pipe diameter = 2.00
Pipe area A = 3.14
0.02
Flowrate Q = V*A 41.50
Average outlet concentration levels 58317

Concerting PPM to mg/m*3
C = PPM*MW/24
Assume MW = 96

Concentration = 23,348

Page 1

in wir
F

in witr

in Hg

Rankin

Ibs/ftA3

ft/min
in

sqin
sq ft

scfm

PPM

mg/m"3

0.079

molecular weight

in Hg



Sheet1

Mass recovery = concentration * Q
M=C*Q*0.000003747 3.63 Ibs/hrtotal TPH**

includes unit conversions **Exceeds state maximum of 1 Ib/hr TPH
would require off gas treatment

Assuming C and Q remain constant

Mday =M * 24 87.14 Ibs/day

SG of product = 0.8

weight of water = 8.34 |bs/gal

weight of product = SG-* wt of wtr 6.672 Ibs/gal

assuming rates remain constant = 13.06 gal/day via volatilization of
vapors

compare to product recovery = 3.36 gqalin13 hrs

or 6.20 gal/day via product recovery

Total 19.27 gal/day product
449 gal/day water
59759 cf air
Preliminary equipment sizing
Number of wells = 5
Flow rate per well = 41.50 scfm
Total flow rate = 207  scfm
for continuous operation per well
At vacuum pressures of 20 in Hg

Total maximum recovery with such a system assuming no short circuiting
81.33 gal/day product
2246 gal/day  water
298795 cf air

Requires A200 liquid ring vacuum pump or larger
15 hp motor
3 ph power required - 440 may be desireable

Single well at a time would only require an A75 or smaller
5 hp motor 19.27 gal/day  product
can run on 220 single or 3 ph 449.30 gal/day water

Page 2
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3 ph would be preferred 59759.02 cf air

Separate valving with solenoids would ensure that all wells are fully evacuated during
the day.

A single system pulling on all wells at one time would not quarantee all wells are being
evacuated during the day

Based on observations in the field, only one observation point appeared to be affected.
Geo probe point GP-6 located 15' from test well MW-21
vacuum pressures of .33 in wir were observed in this well
a radius of influnce of maybe 20 feet can be inferred from this
single well point
This vapor point was set at a depth of 5 feet, indicating that this well was
influenced by MW-21, most probably short circuiting through the casing
screens at the top of MW-21 into the perched zone at 5 feet

RW-3 also located 15 feet from the test well and screened similar to M\W-21

was not affected by the test well. No vacuum was induced in the well and
product thicknesses changed only slightly from .84 to .80 feet.

Page 3



DISTANCE.XLS

Well Data
Observation | Observation | Observation Distance Vacuum DO Co2
Well Well Well From Test §19/21/96 19:40]19/22/96 9:00 9:00
Number Diameter Depth Well Vacuum w.c. DO Cco2
MW-26 2 0 368 0.00 0.3 360
Mw-22 2 0 190 0.00 0.8 428
MW-23 2 0 85 0.02 0.85 276
MWwW-29 2 0] 168 0.02 1.3 710
MW-4 0 0 358 0.00 0 282
MW-14 2 0] 76 0.00 0.8 376
MW-2 2 0 98 0.00 1.2 358
MW-25 2 0 134 0.00 0.3 382
MW-13 0 0 212 0.00 0.7 432
MW-20 (0] O 370 0.00 1.3 368
RW-3 4 0 15 0.00 1.3 0
RW-1 4 0 152 0.00 0.3 0
GP-6 0 0] 15 0.33
MW-21 2 0 0.0833333 238.00
MW-21* 2 0 0] 0.00

Page 1




DISTANCE.XLS

Vacuum

1000.00
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1.00
0.10
0.01

0 100 200 300 400

DO
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800
600
400
200
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SCFM.XLS

Client:|IMorrison - Knudsen
Facility:|[Corpus Christi - NAS
Address: OI
City:||Corpus Christi
State:|{Texas ]
AES Project No.:||243-05616-01
Date: 35331
29.74 inHg Cc =
Cv =
Dens ST 0.075 Ib/ft*3 air
Dens ST 62.428(Ib/ft*3 wtr
Well Piping ID 2 Inch Area = 3.1416
Ambient Piping ID 2 Inch Area = 3.1416
Outlet Piping ID 2 Inch Area = 3.1416
Well Orifice Plate |ID 1 Inch Area = 0.7854
Orifice Plate Model No.
2-8-4fom 2SBO551 Pitot
Time Differential Differential Differential
Test End Per Elapsed Pressure w.c | Pressure w.c | Pressure w.c
Well Time Interval , Time Well Ambient Outlet
Number 18:00 D H:M D H:M {in Hg) (in Hg) {in Hg)
MW-21 18:40 0:40 0 0:40 0.12 0.02
- 19:30 0:50 0 1:30 0.18 0.02
20:30 1:00 0 2:30 0.22 0.02
21:40 1:10 0 3:40 0.02 0.01
22:40 1:00 0 4:40 0.03 0.02
23:45 1:05 0 5:45 0.18 0.01
0:40 0:55 0 6:40 0.12 0.01
1:30 0:50 0 7:30 0.08 0.02
2:30 1:00 0 8:30 0.05 0.01
3:30 1:00 0 9:30 0.06 0.01
4:30 1:00 0 10:30 0.04 0.02
5:30 1:00 0 11:30 0.08 0.01
6:30 1:00 0O 12:30 0.06 0.01
7:00 0:30 0 13:00 0.06 0.02

Page 1




SCFM.XLS

Corrected
for water Actual Actual Actual Standard | Standard | Standard
Air Air Air Air Air Air Air Air Air
Density Density Density Velocity § Velocity | Velocity Velocity | Velocity | Velocity
Well Ambient Outlet Well Ambient Outlet Well Ambient Outlet

Ib/ft*3 Ib/ft*3 Ib/ft*3 fpm fpm fpm sfpm sfpm sfpm
0.348 0.070 690.46 643.52 1486.81 623.80
0.040 0.071 2508.51 2337.55 | 1830.14 614.27
0.061 0.071 2217.34 2066.25 | 6944.89 542.95
0.012 0.070 1604.69 1495.31 | 2196.17 391.52
0.010 0.070 2094.79 1951.99 | 2689.74 509.33
0.097 0.070 1610.33 1500.64 | 6339.78 -391.52
0.055 0.070 1729.78 1611.91 | 5150.47 420.57
0.023 0.069 2237.16 2084.67 | 4299.85 542.95
0.022 0.070 1729.81 1611.91 | 3232.67 420.57
0.022 0.069 1844.54 1718.81 | 3472.44 447.73
0.011 0.070 2094.79 1951.99 | 2835.24 509.33
0.031 0.070 1891.33 1762.42 | 4205.34 460.71
0.021 0.069 1950.27 1817.33 | 3586.32 473.33
0.013 0.070 2446.19 2279.44 | 3586.32 594.77

Page 2
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Calculated from EIT Manual

Eclipse-Dungs Table

Actual Actual Actual Standard | Standard | Standard § Standard | Standard §} Standard
Flow Flow Flow Flow Flow Flow Flow Flow Flow
Rate Rate Rate Rate Rate Rate Rate Rate Rate
Well Ambient Outlet Well Ambient Outlet Well Ambient Outlet
cfm cfm cfm scfm scfm scfm ft*3/min § ft*3/min | ft*3/min

15.06 14.04 32.44 13.61 32.43 30.565

54.73 51.00 39.93 13.40 43.59 30.11

48.37 45.08 151.51 11.85 52.57 26.54

35.01 32.62 47.91 8.54 14.28 18.93

45.70 42.59 58.68 11.11 17.52 24.69

35.13 32.74 138.31 8.54 43.59 -18.87

37.74 35.17 112.37 9.18 35.26 20.30

48.81 45.48 93.81 11.85 28.29 26.30

37.74 35.17 70.53 9.18 21.91 20.30

40.24 37.50 75.76 9.77 24.41 21.60

45.70 42.59 61.86 11.11 18.48 24.69

41.26 38.45 91.75 10.05 28.66 22.32

42.55 39.65 78.24 10.33 24.40 22.86

53.37 49.73 78.24 12.98 25.18 28.93
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SCFM.XLS

Calculated From Rotron Book Using "C" Factor

Standard | Standard | Standard | Standard § Standard | Standard
Flow Flow Flow Air

Velocity Velocity Velocity Rate Rate Rate Per Air

Well Ambient Outlet Well Ambient Outlet Interval Cum

sfpm sfpm sfpm scfm scfm scfm SCF SCF
4120.15 1842.59 89.89 40.20 1297.49 1297.49
5071.56 1814.46 110.64 39.59 1996.37 3293.86
5555.61 1603.77 121.20 34.99 9090.84 12384.69
1756.84 1156.49 38.33 25.23 3353.90 15738.60
2151.68 1504.47 46.94 32.82 3520.87 19259.46
5071.56 1156.49 110.64 25.23 8990.32 28249.79
4120.15 1242.27 89.89 27.10 6180.12 34429.90
3439.70 1603.77 75.04 34.99 4690.41 39120.31
2586.00 1242.27 56.42 27.10 4231.55 43351.86
2777.81 1322.50 60.60 28.85 4545.42 47897.28
2268.07 1504.47 49.48 32.82 3711.32 51608.60
3364.09 1360.84 73.39 29.69 5504.77 57113.37
2868.91 1398.13 62.59 30.50 4694 .49 61807.86
2868.91 1756.84 62.59 38.33 2347.24 64155.10
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SCFM.XLS

Absolute | Absolute Absolute Absolute Absolute Absolute Air
Vacuum Vacuum Pressure Temperature Temperature Temperature Density
Weli Ambient Outlet Well Ambient Outlet Well
(in Hg) (in Hg} (in Hg) (F) (F) (F) Ib/ft*3
6.24 29.77 539.7 559.7 0.015
7.24 29.83 529.7 559.7 0.018
8.74 29.83 529.7 559.7 0.022
6.74 29.83 526.7 563.7 0.017
6.74 29.83 529.7 567.7 0.017
7.24 29.82 529.7 567.7 0.018
7.24 29.83 529.7 567.7 0.018
6.74 29.82 529.7 569.7 0.017
7.24 29.83 529.7 567.7 0.018
7.74 29.83 527.7 569.7 0.019
6.74 29.83 529.7 567.7 0.017
7.24 29.83 529.7 565.7 0.018
7.24 29.83 527.7 569.7 0.018
7.74 29.83 529.7 567.7 0.019
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SCFM.XLS

2.5C0708
0.5011
3.4605
Model Orifice Plate 2-8-4fom 2.5C0810 25B0369 25B0448 25B0551
Slope(log) 0.5109 0.4988 0.5001 0.4909 0.5007
Intercept(log) 2.9570 3.6547 2.8168 2.9048 3.1001
0.51086349
2.95695091
1.25 1000 0.097
2.6 1500 0.415
4.65 2000 0.667
7.3 2500 0.863
10.5 3000 1.021
14.1 3500 1.149
18.5 4000 1.267
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APPENDIX F
PILOT TEST RECOVERED VAPOR ANALYSIS

Letter from Core Lab dated 3/25/97, associated data, Chain of custody, and shipping paper (6 pages)

NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report F-1 1/29/98



CO LAB GULF STATES ANALYTICAL

03/25/97

Ms. Claire Meurer

Applied Earth Sciences

Applied Earth Sciences

- 4455 S. Padre Island Dr., Ste. 28
Corpus Christi, TX 78411

Reference: o
Project: 243-05616-01
Date Received: 09/24/96
GSA Group: 23583 Group Report Date: 09/27/96

Dear Ms. Meurer:

Enclosed are the analytical results for your above referenced project.
The following samples are included in the report.

Inlet :127385 Outlet :127386
All holding times were met for the tests performed on these samples.

Oour A2LA accreditation requires that, should this report be reproduced,
it must be reproduced in total.

Enclosed please find the Quality Control Summary. All quality control
results for the QC batch that are applicable to this sample(s) are
acceptable except as noted in the QC batch reports.

If the report is acceptable, please approve the enclosed invoice and
forward it for payment.

Thank you for selecting Core Lab - Gulf States Analytical to serve as your

analytical laboratory on this project. If you have any questions
concerning these results, please feel free to contact me at any time.

We look forward to working with you on future projects.

Sincerely yours,

Lora Dunlap
Project Manager

Core Laboratories, Inc.
6310 Rothway, Houston, Texas 77040, (713) 690-4444, Fax (713) 690-5646
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GULF STATES ANALYTICAL

Applied Earth Sciences
Applied Earth Sciences

4455 S. Padre Island Dr., Ste.

Corpus Christi, TX 78411

Attn: Ms. Claire Meurer !

Project: 243-05616-01

Test Analysis

Sample:127385 - 09/21/96 - Inlet
8340 Volatiles, TO-14

Benzene

Toluene

Ethylbenzene

m,p-Xylene

o-Xylene

Non Routine Test

Non Routine Test

CL15
CL15

S-mple:127386 - 09/21/96 - Outle
5 Non Routine Test
8340 Volatiles, TO-14
Benzene
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene
CL1S5 ©Non Routine Test

(1) Fixed Gas Analysis

Parameter Result
Oxygen 21.91
Carbon Dioxide 0.05
(2) Parameter Result
Oxygen 18.46
Carbon Dioxide 0.94

Test Method Summary:

ANALYSIS SUMMARY REPORT

28

Results
as Received

2,800

ND

3,280

4,350

ND

709,100
SEE COMMENT

t
SEE COMMENT

218,000
ND
142,000
197,000
12,800
5,836,800

Unit

Mol % 0.01
Mol % 0.01

Unit
Mol %
Mol %

0.01
0.01

Core Laboratories, Inc.

Detection Limit

GSA Group: 23583
Date Reported: 09/27/96
Date Received: 09/24/96

Purchase Order:
Project No.:

Limit of
Units Quantitation
ppbv 500
ppbv 500
ppbv 500
ppbv 500
ppbv 500
ppbv
ppbv (1)
ppbv (2)
ppbv 5,000
ppbv 5,000
ppbv 5,000
ppbv 5,000
ppbv 5.000
ppbv

Detection Limit

6310 Rothway, Houston, Texas 77040, (713) 690-4444, Fax (713) 690-5646



ANALYSIS SUMMARY REPORT
Page 2

Applied Earth Sciences GSA Group: 23583

Test Method Summary:
8340 - EPA AIR TOXICS TO-14 CLl% -

ND - Compound was analyzed but not detected.

Respectfully Submitted,
Reviewed and Approved by:

A FAA

Lora Dunlap
Project Mané/;
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A~ sis Batch Number: 8340 -09/25/96-1195-1
Teo--Identification : 8340 -Volatiles. T0-14
Number of Samples : 5

Batch Data-Date/Time : 09/26/96 / 07:52:13

Core Lab-Gulf States Analytical
Daily QC Batching Data

Data Released for Reporting

Units: ppbv

Sequence: 092596Q

BLANK# ANALYTE CONC FOUND # LMT OF QUANTITATION

0-VCBLK none detected y

CONTROL . QC LIMITS

SAMPLE# ANALYTE - ‘ CONC _FQUND CONC KNOWN % REC # LOWER UPPER

0-VCLCS Benzene 9.7900 10.0000 97.9 40.0 160.0
Toluene 9.6700 10.0000 96.7 40.0 160.0
Ethylbenzene 10.3800 10.0C00 103.8 40.0 160.0
m.p-Xylene 21.4400 20.0000 107.2 40.0 160.0
0-Xylene 10.8700 10.0000 108.7 40.0 160.0

SURG #:65-8340 -A-SU

SAMPLE# BFB #_

SAMPLE 23583-127385  113(A)

SAMPLE 23583-127386 141(A)

SAMPLE 23583-127386 141(A)

SAMPLE 23583-127385 114(A)

SAMPLE 23583-127385 115(A)

BLX 1 0-VCBLK 96

CTL 1 0-VCLCS 101

65 ) -A-SU - VOLATILE AIR SURROGATE QC LIMITS

SRG ABRV = SURROGATE DESCRIPTION + LOWER _UPPER

BFB p-Bromofluorobenzene 89.5 107.3

(A) - Matrix Interference

Groups & Samples

23583-127385  23583-127386

03/25/97
11:00:14
Group: 23583
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CORE LAB / GULF éTATES ANALYTICAL
SAMPLE RECEIPT CHECKLIST

CLIENT: A€ 'Z""f‘u ﬁm A

SROJECT: & 23 «05Grl -5/
994 SEP 24 A (G 16

49_23-9¢

NUMBER OF KITS RECEIVED: /

DATE RECEIVED:

DATE SHIPPED:

KIT CHECKLIST

CONTACT: C/dh’/('_ }A) Ql (€~

carrier:_ U £S5

UNPACKED STAMP:
UNPACKED BY: ﬂ// -

7
croups Z35H

1996 SEP 24 PY £: 04

B.O#

KIT ID cocC CUSTODY TAPE COOLER TEMP # OF SAMPLE
PRESENT CONTAINERS
PRESENT? INTACT?
5Iu&/wh+i € yvo N o Sx's not p
' e i OL
Clian?Y \z S B o v o 1¢E
C
B
c
B
INCONSISTENCIES
v SAMPLE PARAMETER INCONSISTENCY

Ml [l

.

I's

Sxts Aot € (pliimg

ljm'Jff‘- To[ﬂar\ Laqs Qe

[\ .7]
Sormothed 'Plod'
PRESERVATIVES CHECKED YES NO SEE ABOVE NOTES (Water only)
VOLATILE HEAD SPACE CHECKED YES NO
ACTION TAKEN

PERSON CONTACTED: DATE:
RESOLUTION
CORE / GSA EMPLOYEE DATE:

(Tios - [ Do [ iso

D NAOH [j Na25203

(Water Only)
__VoA VOA # Cont. Mtrx.
__OTHER __OTHER
| 2 | Ar
Remaining Samples in Group N o~
Project Manager M
Total &~

S.A. 152.06/September 19, 1996




APPENDIX G

PHOTOGRAPHS
TABLE OF CONTENTS

BHOTOQ PAGE
1 LRY unit and generator [Pilot test) | i e RS U R T S S e
2, Trailer mounted LREY unit and grnundwater sturage tank [Pllﬂl test]l SRR e e B i
3, Trailer mounted LRV unit airfwater separator (Piloktesty ..., ....... ..., . .. ........ &3
4, Test well with drop tube and sanitary seal {(Pilottesty . ... ... .. ... . ... . o, 53
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APPENDIX H
DETAILED START-UP AND OPERATING CHRONOLOGY

Chronology of Events Multi-Phase Product Recovery System, NAS Corpus Christi, Corpus Christi, Texas
(14 pages)
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6 January 1997
7 January 1997

8 January 1997
9 January 1997

10 January 1997

13 January 1997

14 January 1997
15 January 1997
16 January 1997
17 January 1997
20 January 1997

21 January 1997

22 January 1997

23 January 1997
24 January 1997
27 January 1997
28 January 1997

CHRONOLOGY OF EVENTS

MuULTI-PHASE PRODUCT RECOVERY SYSTEM

NAs CORPUS CHRISTI
CORPUS CHRISTI, TEXAS

2:30 - 4:00 p.m. Ran unit on all wells manually to test operation.

10:00 - 11:30 a.m. Ran unit on automatic for MW -26 and M\W-29 as
a demonstration for the Navy.

3:20 p.m. Started unit on automatic for all wells and left it on.

Unit has been on since January 8. High level in T-2 caused unit to
shut down at 9:55 a.m. Opened FI/FC-2. Unit restarted on automatic
for all wells at 10:10 a.m. and was shut down at 4:30 p.m. Carbon
drums (GAC-1 and GAC-2) were replaced at 9:30 a.m. Collected
vapor samples for MW-26, MW-29, MW-20, and MW-13.

Started unit on manual on MW-21 at 4:00 p.m. and collected vapor
sample. System is off at 6:30 p.m. Working to get Rotron separator
to recover moisture in vapor stream.

Unit is off. AES is working to get Rotron moisture separator. Cost for
freeze protection is provided.

Material takeoff for installation of Rotron. Unit is off.

Installing Rotron knockout part and four (4) new carbon drums.
Unit is off. Installation of Rotron and carbon drums is continuing.
Unit is off.

Unit is off; awaiting a smalier orifice meter (GOM-3); researching need
for chilled condenser or drier for vapor stream.

Demobilization from site: removal of rented equipment, etc. Unit is
off. New orifice meter (GOM-3) is installed.

Trailer is removed from the site. System ran manually on all wells
form 9:00 a.m. - 10:20 a.m. on full vacuum to get flow rates to size
quantity of carbon needed. The city water to the site is shut off to

repair a leak.

Unit is off (no city water?). NAS removed 1,800 gal. from T-6.
Unit is off. Researching information on driers and chilled condensers.
Unit is off.

Unit is off. Decision is made to run unit on partial vacuum to get
below air emission limits and not overload carbon.
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29 January 1997

30 January 1997

31 January 1997
3 February 1997

4 February 1997

5 February 1997

6 February 1997

7 February 1997

10 February 1997

11 February 1997

12 February 1997

13 February 1997

14 February 1997

Unit ran from 10:45 a.m. - 4:15 p.m. on manual on full and partial
vacuum on all wells and took vapor samples to send to lab to
determine if below emission limits; unable to measure vapor
concentration with FID - too high - ordered dilutor.

Received FID dilutor probe; ran unit on manual on full and partial
vacuum (all wells) and took vapor samples for laboratory; operated
from 10:00 a.m. - 4:30 p.m.

Unit off awaiting laboratory results.

Ran unit on full vacuum from 3:25 p.m. t0 5:15 p.m. on all wellé;
awaiting results from laboratory.

Unit is off; received lab results; calculations and graphs to try
correlating FID with lab results and determine settings.

Ran unit on partial vacuum on all wells from 8:00 a.m. to 5:45 p.m;
left system on auto; attempting to get mass recovery less than
emission limits and still achieve multi-phase recovery.

8:00 a.m. Tom on-site; shut system down due to no vacuum,
restarted on auto at 11:55 a.m.

3:20 p.m. On auto, shut motor valve for MW-20 off to allow static
water level to equilibrate at 4:30 p.m.; left other wells on auto - still
trying to achieve low vapor recovery concentration with multi-phase
recovery.

System on auto when arrived at 2:30 p.m. but no vacuum; when
restarted, tripped relay in panel for LRVP. Shut unit down at 5:30
p.m.

Unit off; called NEPCCO for advice, scheduled Johnston Electric for
tomorrow.

8:30 a.m. On-site with Johnston Electric to trouble shoot; determined
too much seal water flowing to LRVP; restarted at 10:00 a.m.;
collected data, adjusting to get vapor concentration below limit; teft on
auto.

Unit on auto on partial vacuum until shut down at 2:45 p.m. due to
high level LSHH-5 (actually sump high level triggered during wash
down of unit).

Water and fuel overflowing and leaking from T-1 (reported by John
Young at 8:00 a.m.); 8:30 a.m. On-site - cause of overflow was make-
up water bleeding into T-2 overflowed and filled T-1 since unit was
down; cleaned up spill inside containment area. System run manually
on partial vacuum on all wells from 2:30 p.m. to 5:30 p.m.; ordered
lower temp. switch to prevent T-2 from running dry; Luis began rust
treatment.

Unit is off. Operation and Maintenance phase of project begins.
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15 February 1997

16 February 1997
17 February 1997
18 February 1997

19 February 1997

20 February 1997

21 February 1997

22 February 1997

24 February 1997

25 February 1997

26 February 1997

Luis treats rust and touches up paint on unit and installs lower
temperature (100° F) switch onto T-2.

Unit off - T-6 full.
Federal Holiday; T-6 full - unit off.

Informed Morrison Knudsen that FID dilution probe calibration and
use incorrect - readings should actually be X10; received pressure
transducer from NEPCCO that will eliminate T-2 running dry;
recommended thermal oxidation unit - MK requests cost; NAS.
removes 2,300 gal. from tank T-6.

Working on thermal oxidation unit costs; unit is down pending decision
on thermox; returned FID and dilutor to Intek.

Navy tours unit and sees unit is down and touch up paint peeling, MK
tells AES to run unit on MW-21 only immediately with daily attandance
at site: reordered FID and dilutor and more carbon; unit run on manual
on MW-21 (partial vacuum) from 11:30 a.m. to 1:30 p.m.; then put on
automatic on MW-21 only; Luis on-site in afternoon to start repair of
paint.

Unit cycled on MW-21 twice during previous night; on-site at
9:00 a.m.; unit on and running on MW-21 until 10:15 a.m. - left on auto
on MW-21 only; received FID and dilutor.

On-site at 11:00 a.m. Unit off when arrived at 11:00 a.m. due to
LSHH-2 high level alarm in T-2; unit restarted on MW-21 and
recovered from MW-21 for 35 minutes, then shut down to start
installation of pressure transducer PT-1; unit left off.

On-site at 12:30 p.m. Drained T-2 for installation of PT-1. Ran
system on MW-21 manually for 30 minutes. Unit left off.

On-site at 8:00 a.m. Installed pressure transducer PT-1 and replaced
100°F temperature switch on T-2 with 125°F switch. Ran system
manually on MW-21 on partial vacuum from 10:00 a.m. to 10:55 a.m,
then left on automatic on MW-21 only; provided cost for thermal
oxidation unit to MK.

On-site at 8:30 a.m. Unit running automatically on MW-21 (partial
vacuum); cycled on twice during previous night and once more in
morning at 6:55 a.m.; ran MW-21 on partial and full vacuum from 2:25
p.m. to 3:05 p.m.; ran each of other 4 well manually on full vacuum for
approximately 30 minutes each to determine which recovery well
exhibits highest vapor concentration; MW-26 and MW-13 show
highest concentrations; returned system to automatic on MW-21 only
at5:15 p.m.
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27 February 1997

28 February 1997

3 March 1997

4 March 1997

5 March 1997

6 March 1997

"7 March 1997

10 March 1997

11 March 1997

12 March 1997

13 March 1997

14 March 1997

System shut down upon arrival at 9:45 a.m. due to high level alarm
LSHH-1 on T-1; ran P-1 transfer pump by hand to reduce level; ran
system on partial vacuum on MW-21 for 30 minutes; reset system at
10:00 a.m.; manually ran system in MW-26 (full vacuum) for 1 hour
and 45 minutes to collect vapor sample in summa canister for
laboratory analysis; then ran system on MW-20 at full vacuum from
12:15 p.m. to 12:35 p.m. to confirm vapor concentration; ran system
on MW-13 on full vacuum from 12:35 p.m. to 2:00 p.m. to collect
vapor sample; ran MW-29 on full vacuum for 15 minutes; left system
on automatic on MW-21 (partial vacuum) - cycled on at 2:50 p.m.

On-site at 2:40 p.m. Unit on automatic on MW-21 only - cycled on
once during previous night, once in morning and again in afternoon;
product tank T-4 is nearly full; unit left on automatic.

On-site at 10:00 a.m. Unit still on automatic on MW-21 (partial
vacuum); unit left on auto on MW-21 partial vacuum.

On-site at 8:05 a.m.; unit on automatic on MW-21 only; system reset
at 9:40 a.m. on automatic MW-21 only; slow leak from 4" tank
penetration (outlet) on T-6 observed - tried to tighten but need to do
when tank is near empty; ordered thermal oxidizer.

On-site at 8:05 a.m_; unit on automatic on MW-21 only; replaced two
(2) carbon drums and performed rust-treatment; unit left on automatic
on MW-21 only.

On-site at 7:50 a.m.; unit on automatic on MW-21 only; finished paint
touch up; left unit on automatic on MW-21 only.

On-site at 8:00 a.m.; unit on automatic on MW-21 only; left on
automatic on MW-21 only.

On-site at 8:00 a.m.; unit on automatic on MW-21 only; left on
automatic on MW-21 only.

On-site at 8:00 a.m.; unit on automatic on MW-21 only; tightened
fitting at outlet from T-6 to stop slow leak; left unit on automatic on
MW-21 only.

On-site at 8:05 a.m.; unit on automatic on MW-21 only; recorded
operating data at full and partial vacuum; replaced two of vapor phase
carbon drums; left unit on automatic on MW-21 only.

On-site at 8:00 a.m.; unit on automatic on MW-21 only; installed guard
on sump high level probe (LSHH-6) to prevent accidental activation of
high level alarm and shutdown; increased vacuum on MW-21 from 8.5
to 9.5 inches Hg; left unit on automatic on MW-21 only.

On-site at 8:00 a.m.; unit on automatic on MW-21 only; left unit on
automatic on MW-21 only.
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17 March 1997

18 March 1997

19 March 1997
20 March 1997
21 March 1997
24 March 1997

25 March 1997

26 March 1997

27 March 1997
28 March 1997
31 March 1997

1 April 1997

2 April 1997

On-site at 7:53 a.m.; unit shutdown due to LSHH-5 (sump high level
alarm); drained rainwater from T-6 containment and the sump and

taped top hole on sump high level probe guard to prevent rainwater
from tripping high level alarm; left unit on automatic on MW-21 only.

On-site at 7:45 a.m.; unit on automatic on MW-21 only; recorded
operating data at full and partial vacuum; increased vacuum on MW-
21 from 9 to 10 inches Hg; left unit on automatic on MW-21 only.

On-site at 7:55 a.m.; unit on automatic on MW-21 only; replaced one
activated carbon canister; left unit on automatic on MW-21 only.

On-site at 7:55 a.m.; unit on automatic on MW-21 only; left unit on
automatic on MW-21 only.

On-site at 8:05 a.m.; unit on automatic on MW-21 only; left unit on
automatic on MW-21 only.

On-site at 8:08 a.m.; unit was shut down due to alarm on LSHH-2;
restarted unit and left unit on automatic on MW-21 only.

On-site at 9:05 a.m.; unit was shut down due to alarm on LSHH-2;
flushed city water line and manually operated solenoid valve; replaced
one carbon drum; adjusted pressure transducer setting PT-1,
restarted unit and left unit on automatic on MW-21 only.

On-site at 8:55 a.m.; unit was shut down due to alarm on LSHH-2;
increased flow at FI/FC-2 to 0.4 gpm; tested unit; when unit is shut off,
T-2 refills to just below level of LSHH-2; restarted unit and left unit on
automatic on MW-21 only.

On-site at 9:55 a.m.; unit on automatic on MW-21 only; increased
vacuum to 17.0 inches Hg due to low concentration of recovered
vapor; left unit on automatic on MW-21 only.

On-site at 8:35 a.m.; unit on automatic on MW-21 only; adjusted
pressure transducer PT-2 to come on at 13" and shut off at 23", left
unit on full vacuum on automatic on MW-21 only

On-site at 8:20 a.m.; unit was shut down due to alarm on LSHH-2;
increased flow at FI/FC-2 to 0.5 gpm; restarted unit on full vacuum
and left unit on automatic on MW-21 only.

On-site at 8:30 a.m.; unit on automatic on MW-21 only at full vacuum;
vapor concentrations higher than before probably due to rainfall over
the last few days,; average concentration still keeps emission less
than 1.0 Ib/day TPH; left unit on automatic on full vacuum on MW-21
only. Received and signed Change Order No. 2 for thermal oxidizer
and returned to MK via overnight mail.

On-site at 8:15 a.m.; unit on automatic on MW-21 only at full vacuum;
replaced one carbon drum,; left unit on automatic on MW-21 only.
Provided mass recovery calculations for March to MK.
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3 April 1997

4 April 1997

7 April 1997

8 April 1997

9 April 1997
10 April 1997

Friday, April 11, 1997
14 April 1997

15 April 1997
16 April 1997
17 April 1997

18 April 1997

21 April 1997

22 April 1997

23 Aprit 1997

24 April 1997

25 April 1997

On-site at 8:20 a.m.; unit off due to high level in the sump (LSHH-6);
restarted system at 10:35 a.m. on MW-21 only at full vacuum

On-site at 8:00 a.m.; unit running on automatic on MW-21 only at full
vacuum; NAS transferred 3000 gallons out of T-6.

Mobilized to site to begin installation of thermal oxidizer; removed part
of existing fencing; excavated beams for thermal oxidizer pad and
trench for natural gas line.

Placed forms and reinforcement for oxidizer pad.
Placed concrete for thermal oxidizer pad

Removed concrete forms; connected telephone line to automatic
dialer in LRV control panel

No work.

Completion of 60 day Operation and Maintenance phase of contract.
Installed new natural gas line to thermal oxidizer pad.

Installed new PVC piping from T-7 to thermal oxidizer pad.
No work.

Received thermal oxidation unit; off loaded and anchored onto
concrete pad; connected natural gas piping and influent piping;
installed valve box at tap location for natural gas; graded around
thermal oxidizer pad

Connected power to thermal oxidizer and installed control wiring
between thermal oxidizer and LRV control panel

Started up thermal oxidizer; adjusted natural gas flow to oxidizer; ran
LRV system manually with thermal oxidizer; oxidizer shut down with

high temperature when recovering from MW-26; PLC in LRV control

panel has CPU fault and is not operating

Unable to correct CPU fault on PLC; ordered new PLC; operated LRV
system manually with thermal oxidizer successfully with most of the
recovery wells on partial vacuum

Replaced PLC in LRV control panel; made corrections to PLC
program to enable oxidizer and LRV system to operate together,
tested safety shutdowns

installed float switch (LSL/LSH-5) in T-2 and removed the pressure
transducer from T-2

System operated part of day but LSL/LSH-5 does not appear to be
operating correctly
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28 April 1997

29 April 1997

30 April 1997

1 May 1997

2 May 1997

3 May 1997

4 May 1997

5 May 1997

6 May 1997

7 May 1997

Removed temperature switch in T-2 from service; LRV system now
operating correctly; gathered operating data on MW-21, MW-26, and
MW-29; operation and maintenance under new one-year O&M
contract started.

High temperature shutdown of thermal oxidizer on MW-26 on partial
vacuum of 13 to 18 inches Hg; thermal oxidizer operates satisfactorily
with MW-26 on partial vacuum of 10 inches Hg; gathered operating
data on MW-13 and MW-20

On-site at 9:40 a.m. LRV overload breaker tripped; wired temperature
switch and float switch in T-2 in series (instead of in parallel as
previously wired); restarted unit; thermal oxidizer down with high
temperature on MW-26 with partial vacuum of 10 inches Hg; restarted
unit and lowered partial pressure on MW-26 to 8.5 to 9.5 inches Hg;
MW-26 has high concentration vapor and much higher flow rate than
any of the other recovery wells; system dial-out alarm at 1:25 p.m. for
LSHH-2; on-site at 2:10 p.m. to restart system and increase FI/FC-2
to 0.9-1.0 gpm; system dial-out alarm at 5:15 p.m. for LSHH-5;

system left off until T-6 can be emptied.

On-site at 9:35 a.m. to restart system; on-site again at 4:30 p.m. to
restart system after shutdown of LRV due to electrical overload on
LRV breaker.

Unit shutdown due to high temperature on MW-26; adjusted thermal
oxidizer settings and restarted system; repaired motor valves on
manifold.

LRV unit shutdown due to overload of LRV breaker; adjusted back
pressure on system, reset breaker, and restarted unit.

System shut down due to overload of LRV breaker and high level
LSHH-2; restarted system and ran manually for about two hours until
T-6 was full.

On-site to start system up after NAS emptied T-6; set FI/FC-2 at 0.75
gpm; high temperature shutdown on MW-26; reduced partial vacuum
on MW-26 to 9 inches Hg and restarted system, tested alarm dialout.

On-site for weekly site visit; collected operating data on MW-26 under
full vacuum and then raised the drop tube in MW-26 by 3 feet; thermal
oxidizer shut down with high temperature on MW-26; partially closed
butterfly valve BFV-1 to reduce vacuum on recovery wells while
keeping full vacuum on LRV pump; closed ambient valve for MW-26
on manifold

Performed remainder of weekly O&M visit tasks
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8 May 1997

9 May 1997

10 May 1997

12 May 1997

13 May 1997
14 May 1997

15 May 1997

16 May 1997

19 May 1997
20 May 1997

21 May 1997

Received two dialout alarms; when checking unit on-site, determined
that system is dialing out when temperature of thermal oxidizer drops
below 1400 degrees F and temporarily shuts off LRV; when oxidizer
comes back up to normal operating temperature (1410 F), it turns the
LRV back on; system up and running.

System down with high level alarm LSHH-1; pump intake on P-1
appears to be blocked; need to open up T-1 and check pump.

Removed submersible pump P-1 from T-1; found that sand had
accumulated in T-1; unable to locate a trash pump that will fit in
access at top of T-1.

On-site with Eagle Data Control Systems to make changes to PLC
program in LRV control panel; eliminated dial-out for low temperature
condition on thermal oxidizer, made overload of the LRV breaker a
dial-out condition, changed timers for motor valves to make MV-1 the
longest cycle and to make the entire cycle an even eight hours, and
inserted timer to delay shutdown of LRV by 60 seconds when thermal
oxidizer temperature drops below 1400 F to reduce the frequency of
the LRV being turned off by the thermal oxidizer when changing wells;
also changed low temperature set point on thermal oxidizer from 1395
Fto 1360 F

On-site with vacuum truck to empty sand from T-1 and place in
drums; restarted system and performed weekly maintenance tasks.

On-site to perform monthly maintenance tasks; unit operating
correctly.

Unit down with high level alarm in T-6; after NAS emptied T-6,
restarted system; reduced flow through FI/FC-2 from 0.65 gpm to 0.5
gpm. High level alarm on LSHH-2; restarted system and increased
from through FI/FC-2 from 0.5 gpm to 0.6 gpm; trying to find lowest
flow at which heat build up is removed from T-2 adequately while
minimizing usage of makeup water to T-2.

System down with high level alarm in T-2; restarted system and
increased flow through FI/FC-2 from 0.6 to 0.75 gpm, system shut
down again with high level in T-2; restarted system and increased flow
through FI/FC-2 from 0.75 to 0.9 gpm.

System down with high level alarm in T-2; restarted system and
increased flow through FI/FC-2 from 0.9 gpmto 1.0 - 1.1 gpm.

System down with high level alarm in T-6; after NAS removed 700
gallons from T-6, restarted system.

System down with high level alarm in T-6; after NAS emptied T-6,
restarted system; collected vapor samples from each well in summa
canisters and performed weekly maintenance tasks; system left in
operation.
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24 May 1997
26 May 1997

28 May 1997
29 May 1997
30 May 1997

31 May 1997
2 June 1997

3 June 1997

4 June 1997
5 June 1997
6 June 1997
7 June 1997

8 June 1997

System shut down with thermal oxidizer alarm; restarted and checked
operation of unit; system left in operation. '

System shut down with thermal oxidizer alarm; troubleshooting to
determine problem; system restarted and left in operation.

System shut down with thermal oxidizer alarm; cleaned UV scanner
and ignitor; restarted thermal oxidizer but left LRV off; pulled drop
tubes from recovery wells to allow fluid levels to equilibrate for
quarterly fluid level measurements.

Thérmal oxidizer shut down on flame failure; adjusted natural gas flow
rates at direction of ThermTech; performed quarterly maintenance

Performed weekly maintenance tasks; thermal oxidizer shut down on
flame failure; discovered fluid in piping between T-7 moisture
separator and thermal oxidizer; drained fluid and restarted system.

System down due to product tank T-4 full.

System still down with high level in T-4; pumped water from T-4 into
T-5; cleaned emulsion out of oil/lwater separator and increased flow
pressure from P-1 to 60 psi; restarted system

System down due to high temperature on thermal oxidizer; drained
and cleaned oil/water separator; placed sludge from separator into
drum on-site; performed weekly maintenance; LRV breaker tripped
when ambient valve SV-1 opened when T-1 was full and P-1
pumping; using ammeter, adjusted flow through FI/FC-1 to 2 gpm,;
collected groundwater sample from SP-7

Unit in operation; increased high temperature set point on thermal
oxidizer to 1550 degrees F; started installation of new piping to allow
circulation of water from T-6 back through the LRV to T-2; this should
reduce the amount of base water used to keep the LRV cool; unit left
in operation.

System turned off to allow completion of new piping from T-6.

New piping complete; system left in operation using base makeup
water pending confirmation that new solenoid valves operating
correctly.

System down with high level in sump (LSHH-6) due to heavy rainfall;
verified correct operation of new solenoid valves; system left in
operation using new circulation of water from T-6.

System shut down due to high temperature on thermal oxidizer;
restarted system and closed BFV-1 slightly more; system left in
operation.
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9 June 1997

10 June 1997

11 June 1997

12 June 1997

17 June 1997

23 June 1997

24 June 1997

27 June 1997

System shut down due to high level in T-2; appears to be problem
with LSL/LSH-5 in T-2; restarted system and monitored operation;
drained water from two drums on-site back into system; less than one
drum of water/product/sand/sludge remains on site; system left in
operation.

System shut down due to high level in T-2; replaced defective float
switch LSL/LSH-5 in T-2; repaired MV-3 and MV-4; performed
monthly maintenance tasks and started weekly maintenance; Steve
Travis on-site

LRV down due to overload on LRV breaker; restarted system and
monitored operation; system seems to overload when ambient valve
SV-1 opens occasionally; raised oil/water separator skimmer level
and increased flow from P-1 to separator to reduce frequency of
opening SV-1; completed collection of weekly operating data;
increased overload setting on the LRV breaker to 24 amps; Steve
Travis on-site.

LRV shut down due to overload on LRV breaker; restarted system,;
determined that P-1 not operating correctly causing ambient valve SV-
1 to open frequently; opened T-1 and discovered that piping from P-1
to top of T-1 had become disconnected; replaced piping and
reassembled; installed check valve above GOM-1 to prevent backflow
from T-6 into T-1, ball valve at SV-1 to allow reduction of quantity of
ambient air entering system, ball valve below MV-6 to decrease flow
of water from sump into T-1, and a union in piping between T-7 and
thermal oxidizer to facilitate draining condensate from piping
periodically; system left in operation. The P-1 pump had become
unscrewed causing T-1 to overfill. The ambient valve opened to allow
the pump to catch up, as a result the LRVP circuit breaker tripped.
The pump was reattached, Locktite was used on the threads.

System running since June 12; performed weekly maintenance tasks;
Steve Travis on-site; system left in operation.

The oxidizer control fault alarm, probably caused due to water
entering into the oxidizer. The line was drained and the system was
restarted.

Samples were collected for analysis of the sludge that resulted from
cleaning of the oil/water separator and the T-1 tank.

The LRVP was acid-washed to remove scale.
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29 June 1997

1 July 1997
3 July 1997

6 July 1997
7 July 1997

8 July 1997

9 July 1997

-10 July 1997

12 July 1997

29 July 1997

30 July 1997

2 August 1997

The system shut down due to a thermal oxidizer shutdown resulting
from water entering the oxidizer. Water was drained from the piping
leading to the oxidizer. The system was restarted. Vapor samples
were collected. Weekly inspections and maintenance were
performed. The water level allowed to remain in T-6 was increased to
control the flow into the LRVP. Low level in T-6 results in low flow and
higher operating temperatures in the LRVP. As a resuit more water is
condensed and carried over to the oxidizer.

The gas meter was installed.

The thermal oxidizer shut down due to liquid carry over to the thermal
oxidizer. The water was drained, however, the LRVP would not
restart. Scale build up prevented restarting the LRVP. The pump was
acid washed to remove the scale. The system was restarted. Rust on
the skid was treated and painted.

The system shut down due to T-6 being full.

The gas line was primed and painted. NAS Corpus Christi drained
the tank, and the system was restarted.

The thermal oxidizer interior was inspected for possible damage. No
problems were detected; everything was in proper order in the burner
chamber. Weekly inspections, weekly and monthly maintenance
were performed.

The system was restarted after shutting down due to over-amperage
on the LRVP pump. The flow rate into the LRVP was further adjusted
to lower the operating amps to the pump. The system was restarted.

The system shut down due to an LRVP amp overload. The amp
overload was probably due to scale build up and to fluctuating seal
water flow rate. The flow into the LRVP was adjusted from 3 gpm to 2
gpm. The system was restarted.

The system shut down due to T-6 being full. The system was
restarted after NAS emptied the tank.

The system was operating; however, minimal vacuum was being
generated. AES determined that the sediment filter cartridge leading
to the LRVP was plugged and required cleaning. The filter cartridge
was cleaned and the vacuum was restored. The weekly maintenance
procedures were modified to include weekly change-outs of the filter
cartridge and weekly cleaning between the change-outs.

Weekly maintenance was performed. A broken valve stem at MV-5
was also replaced.

The system shut down due to a high temperature alarm in the thermal
oxidizer while operating on MW-20. The system was restarted and
the valve at well MW-20 was closed partially to reduce the flow from
MW-20.
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13 August 1997

14 August 1997

15 August 1997

20 August 1997

23 August 1997

26 August 1997
30 August 1997

2 September 1997

4 September 1997

7 September 1997

The system shut down due to an LRVP amp overload. The amp
overload was probably due to scale build up and to fluctuating seal
water flow rate. During restart, a high temperature alarm occurred.
The GV-1 valve was adjusted to a more closed position.

The system shut down due to an LRVP amp overload. The amp
overload was probably due to scale build up and to fluctuating seal
water flow rate. The system was restarted and the water flow into the
LRVP was reduced. A flow rotameter was ordered to better monitor
water flow into the LRVP.

The system shut down due to a high temperature alarm in the thermal
oxidizer while operating on MW-20. The system was restarted. After
restart, the system was observed while on MW-20. The LRVP amps
were checked, the readings were high and the vapor temperature was
elevated above normal. The high temperature alarm may have been
caused by high temperature in the LRVP and resultant vaporization
and carry over of liquids to the thermal oxidizer. The system was
restarted.

The LRVP circuit breaker tripped. The LRVP was completely
disassembled and cleaned, all scale was removed. A flow rate meter
was installed to better control flow through the LRVP.

The system shut down due to a high level in the T-2 tank. LSH/LSL-5
was not operating properly. A loose part (counter balance weight that
had come unglued) was removed from the level switch and the
system was restarted

The system shut down due to continued problems with the T-2 level
switch. A replacement switch was ordered. The system was
restarted.

The system shut down due to a high temperature alarm in the
oxidizer. The well vacuum was adjusted down and the system was
restarted.

The system shut down due to a high temperature alarm in the
oxidizer. Well MW-29 was moved to MV-1 to allow it more time during
the cycle. The system was restarted and monitored through an entire
cycle.

LSHH-1 high level alarm in T-1 tank and LSHH-2 high level alarm in
T-2 tank. The LSHH 1 and 2 alarms were caused by a damaged wire
on the level float switch in T-1 tank. The wire was damaged during
painting and was not discovered until the alarm occurred. The wire
was fixed and the system was restarted.

The system shut down due to LSHH-2 high level alarm in T-2 tank.
The level control switch problem in T-2 continued. The switch
replaced with a temporary replacement until a permanent fix is
determined. The level control switch appears to be incompatible with
the contaminants in the tank.
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7 September 1997

9 September 1997

10 September, 1997

12 September, 1997

12 September, 1997

13 September, 1997

15 September 1997

16 September 1997

18 September 1997

24 September 1997

26 September 1997

30 September 1997

30 September 1997

The system shut down due to a high level alarm in the T-2 tank. The
level switch in T-2 was inspected, all seemed operational. The
system was restarted and monitoring.

The system shut down due to a high level alarm in the T-2 tank. The
level switch in T-2 was inspected, all seemed operational. The
system was restarted and monitored. The Temp.switch was
suspected of causing problems, however, it was not able to be
confirmed.

The installation of the particulate filter and chemical feed systems was
started. Cleaning of tanks T-5 and T-6 was started. The system was
shut off to perform these tasks.

The installation of the particulate filter and chemical feed systems was
completed and tested. Cleaning of tanks T-5 and T-6 was completed.
NAS Corpus, Public works Department removed the residual water
from the tanks using a vacuum truck. The system was restarted.

Weekly maintenance was performed. A chemical feed system was
installed to prevent scale build up.

MK performed an engineering evaluation of the system and provided
recommendations to improve performance and reliability.

The inlet water filter for the seal water to the LRV pump was replaced
with a *Y” Strainer.

The system shut down due to a high level alarm in the T-2 tank. The
level switch in T-2 was inspected, all seemed operational. The
system was restarted and monitoring. The temperature switch was
determined to be causing part of problem, it was removed from the
circuit. A different type of level control switch was specified,
conductivity probes.

Weekly and monthly maintenance were performed. A GEMS
conductivity level switch was ordered to replace the problematic float
switch in the T-2 tank.

Installation of the replacement switch for the T-2 tank began. The
LRV pump was cleaned to remove scale that may have accumulated
prior to installation of the chemical feed system.

The installation of the conductivity probes for the level control of the T-
2 tank was completed.

The system shut down on a high level alarm LSHH-1 in tank T-1. The
P-1 discharge was blocked. The blockage was cleared and the
system was restarted.

The system shut down on a high level alarm LSHH-2 alarm in the T-2
tank. The cause of the problem was unknown at time, all switches
appeared to be fully operational. The system was restarted.
Subsequently, the relay board which controls the level switches was
replaced for other problems and may have been cause. (see notes
10/14/97)
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5 October 1997
6 October 1997

9 October 1997
14 October 1997

16 October 1997
17 October 1997
4 November 1997

8 November 1997

11 November 1997

14 November 1997

24 November 1997

26 November 1997
3 December 1997

5 December 1997

The system shut down due to a high level alarm in the T-6 tank. NAS
Corpus emptied the tank. The system was left off for moisture
separator installation.

Began moisture separator installation.
Completed moisture separator installation.

The system shut down due to a high level alarm in the T-2 tank.
During trouble shooting a problem was also detected with the sump
probes. The problem was traced to a problem with the relay board
controller of sump level switches. Areas of the relay board showed
signs of damage possibly by lightning strike. The wiring from sump
probes and LSHH-2 were to the same relay board. The system was
restarted and allowed to operate while a new board was ordered.

The system shut down due to high level in T-6 tank.
The relay board was replaced.

The system shut down due to a high level alarm on the product tank,
T-4. NAS Corpus emptied tank, AES restarted system.

The system shut down due to a high level alarm in the T-6 tank. NAS
Corpus emptied the tank and the system was restarted.

The impellers to P-1 pump were determined to be severely damaged,
probably due to sediment prior to the installation of the particulate
filter. The impellers were replaced and the system was restarted
upon completion.

System down due to low Natural gas pressure. NAS Corpus Christi
working on Natural gas line. System left off at Navy direction.

The system was restarted after the natural gas was restored by NAS
Corpus.

The automatic discharge system installation began to prevent high
level alarms in the T-6 tank and to eliminate the need for NAS Corpus
to empty the tank.

The automatic discharge system installation was completed.

The system shut down due to a high [evel alarm on the product tank,
T-4. The water was pumped out of the T-4 tank and was processed
back through the system and the system was restarted. The flow rate
from T-1 tank was reduced into the T-4 tank.

The system shut down due to a high level alarm on the product tank,
T-4. The water was pumped out of the T-4 tank and was processed
back through the system. The oil/water separator was cleaned and
the system was restarted. The weekly maintenance was modified to
include a partial cleaning of the oil water separator, thorough monthly
cleaning was continued.
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Barry R McBee, Chairman
R. B. *Ralph™ Marquez, Commissioner
John M. Baker, Commissioner

~~~~~ Dan Pearson, Executive Direclor

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
Prolecting Texas by Reducing and Preventing Pollution

' January 22, 1997

Mr. John Young _

Engineering Technician

C/O Commanding Officer

Code 189

Naval Air Station Corpus Christi
1101 D Street

Suite 143

Corpus Christi, Texas 78419-5021

Re: Standard Exemption
Registration No. 33805
Fuel Farm 216
Corpus Churisti, Nucces County
Account ID No. 93-3805-S

. Dear Mr. Young:

This is in responsc to your request to register the operation of another soil and groundwater
remediation pilot test under Standard Exemption 68 at Fuel Farm 216 at Naval Air Station,
Corpus Christi, Nueces County. We understand that you will use a carbon adsorption system
to abate air emissions during the pilot test. You have indicated that abated cmissions of total
petroleum hydrocarbons and benzene will not exceed 1.0 and 0.029 pounds per hour,
respectively. We further understand that you will locate the emissions point at Jeast 400 feet
away from any off-site receptors.

Accordingly, and after evaluating the entirety of your submittal, we have determined that your
operation conforms to the criteria of Standard Exemptions 68 and 118, if constructed and
operated as described in your application. The Executive Director of the Texas Natural
Resource Conservation Commission (TNRCC) authorized these standard exemptions pursuant
to 30 TAC Section 116.211 of Regulation VI. We have enclosed copies of the exemptions in
effect at the time of thig registration. You must operate in accordance with all requirements of

those standard exemptions.

P.O. Box 13087 -  Austin, Texas 787113087 - 512/2391000

Printey an recyried rogeT wiing 1oy bied inb
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Mr. John Young
Page 2
January 22, 1997

Re: Standard Exemption
Registration No. 33805

4
We remind you that regardless of whether a permit is required, you must maintain these facilities
in compliance with all air quality rules and regulations of the TNRCC and of the
U.S. Eaviroumental Protection Agency at all times. )
We appreciate your cooperation in this matter. If you have any questions concerning this
exemption, please contact Mr. Terry Murphy of our Office of Air Quality, New Source Review
Permits Division at (512) 239-1587.

Sincerely,

oSy

Tammy Villarreal
Manager, Chemical Section
New Source Review Permits Division
Texas Natural Resource Conservation Commission
TV/TM/ms !
Enclosures
cc: Mr. Charlie Spiekerman, Air Program Manager, Corpus Christi

Record No. 48193
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TEXAS NATURAL RESQURCE CONSERVATION COMMISSION
STANDARD EXEMPTION LIST

30 TAC §116.211
Control of Air Pollution By Permits For
New Construction or Modification
) \

ADOPTED MAY 15, 1996

. 1 EFFECTIVE JUNE 7, 1996
R e A e T R I L TR P e T T2 T A

68. Equipment used to reclaim or destroy chemicals removed from contaminated ground water, cooaminated
water condeasate in tank and pipeline systems, oc contaralnated soil, for the purpose of remedial action,
provided all the following conditions are satisfied:

(a) Applicability shall pertain to soil and water remediation at the property where the original
contzmination of the ground water or 8oll occurred or at a nearby propesty secondarily affected by the contam-
ination, but not to aay soil or water treatment facility where goils or water are brought in from another property.
Such facilities are subject to §116.1, relating to Permit Requirements.

(b) For treating groundwater or soll contaminated with petroleum compounds, the total emissions of
petroleum hydrocarbons shall not exceed 1.0 pound per hour (Ib/lr), except that benzene amigsions algo must
meet the conditions of Standard Exemption 118(c) and (d). For purposes of this exemption, petroleum is
considered to include: (1) liquids or gases produced from natural formations of crude oil, tar gands, shale, coal
and natural gas, or (2) refinery fuel products to include fuel additives.

(c) For tresting groundwater or soil contamingted with chemicals other than petroleum, emissions must
mect the requirements of Sandard Ex:mpuon 118(v), (c), and (d). If the groundwater or soil is contaminated
with both petroleum and other chemicals, the petroleum compound emissions must mect condition (b) of this
exemption and the other chemical emissions must mect the requirements of Standard Exemption 118(b), (c), and
(d). The emission of any chemical not having & Limit (L) Value in Table 118A of Standard Exemption 118 is
limited to 1.0 Ib/hr,

(d) The handling and processing (screening, crushing, etc.) of contaminated soil aad the handling and
conditioning (adding moisturs) of remediated soil shall be controlled such that there are no visible emissions
with the exception of mmstu.rc

(¢) If abatement equipment Is used to mest conditions (b) and (c), the equipment must satisfy one of the
following conditions:

(1) The vapors shall be burned in a direct-flame combustion device (incinerator, furnace,
boiler, heater, or other enclosed direct-flame device) operated in compliance with Sandard Exemption 88(b)
and (c).
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TEXAS NATURAL RESOURCE CONSERYATION COMMISSION
STANDARD EXEMPTION LIST

30 TAC §116.211
Control of Alr Pollution By Permits For
New Construction or Madification

ADOPTED MAY 15, 1996

.} EFFECTIVE JUNE 7, 1996
AT T R Y L I L L LI I

Standard Exemption 63
Page 2

(2) The vapors shall be burned in a flare which meets the requirements of Standard Exemption
80 and the requiremeats of 40 Code of Federal Regulations €0. 18 which shall take precedence over Standard
Exemption 80 in any conflicting rcquirements whether or not New Source Performance Standards apply w0 the
flare.

(3) The vapors shall be burned in a catalytic oxidizer which destroys at least 0% of the vapors.
An evaluation of oxidizer effectiveness shall be mads at least weekly using a portable flame ot photoloaization
detector or equivalent instrumeat to determine the quantity of carbon compounds in the inlet and outet of the
catalytic oxidizer, Records of oxidizer performance shall be maintained in accordance with condition (g).

(4) The vapors shall be routed through a carbon adsorption system (CAS) consisting of at least
two activated carbon canisters that are connected in series. The system shall meet the following additional
requirements:

(A) The CAS shall be sampled and recorded weekly to determine breakthrough of
volatile organic compounds (VOC). Breskthrough is defined as a measured YOC concentrztion of 50 parts per
million by volume (ppmv) in the outlet of the initial canister. The sampling point shall be at the outlet of the
initial canister, but before the inlet to the second or final polishing canister. Sampling shall be performed while
venting maximum emissions to the CAS, (Example: during loading of tank trucks, during tank filling, during
process veating.)

(B) A flame ionization detector (FID) shall be used for VOC sampling. The FID shall
be calibrated prioc to sampling with certified gas mixtures (propane in 2ir) of 10 ppmv + 2.0% and of 100
ppmv £ 2.0%.

(C) When the VOC breakthrough is measured, the waste gas flow shall be switched to
the second canister immediately. Within four hours of detection of breakthrough, a fresh canister shall be
placed as the new final polishing canister, Sufficient fresh activated carbon canisters shall be maintained at the
sitz to ensure fresh polishing canisters are installed within four hours of detection of breakthrough.
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TEXAS NATURAL RESOURCE\ CONSERVATION COMMISSION
STANDARD EXEMPTION LIST

30 TAC §116.211
Caontrol of Alr Pollution By Permits For
New Construction or Modification

i .
'ADOPTED MAY 15, 1996
' EFFECTIVE JUNE 7, 1996
B R N I A D U

Standard Exemption 113
Page 2

TABLE {13A
‘LiMaT VALUES (L) FOR USE WITH STANDARD EXEMFPTION {13

Values included in this table represent scrocning levels for determining the applicadility of Standard Exemption {18 and other standad
sxemptions using the Exemption 113 equation. mmamww&mwuwmmeﬂwvduu nhnvcunhc
issuence of vohatruction permits, special permits, or operling permits under 30 TAC Chapier 116,

. Limit (L)
" Acctone . 590
Acetaldchyde 9
Acelone Cyanohydrin 4
Acelonitrile M
Acctylens . . 2682
Adiponitrilc ' 13
Aldrin ' 0.13
Sec-Amyl Acctals §.1
Arecule 0.0l
Berzene ; 3
Berylium and Compounda 0.000s
Butyl Acrylate 19
Butyl Glycidyl Ether 30
Butyl Mereaptan , 0.3
Butyraldchyde ' 1.4
Butyric Acid B 73 . c
Butyroaitrile _ . n
Carbon Tetrachloride . : 12 )
Chloroform o, .
Chlorephenal 02
Chloroprenc 3.6
Chroniic Acid - ‘ . 0.08
Chsomium and Cempaunds : 0.023 .
Coal Tar Pitch Velatiles o1 . '
Cregsote : ol
Cresol | : : 0.12
Cumene 43
o-Dichlerobonzene 180
p-Dichloroberzene e
{ 2-dichlorocthylenc 79
Dicyclopeatsdiene 3.1
Diethylaminocthanol : 55

-
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TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
STANDARD EXEMPTION LIST

: 30 TAC §116.211
Control of Air Pallution By Permits For
New Construction or Magification

1
ADOPTED MAY 15, 1996
| EFFECTIVE JUNE 7, 1996

***i**t**'******‘**i*.tttt*ﬁ***ii*tt****t*ti****t*i*ttt**t*i*i RAARN

Staundard Exemptioa 68
Page 3

(D) Records of the CAS mouitoring maintained at the plant site shall inchude, but are not
limited to, the following:

1. sample time and date,

2. monitoring results (ppmv),

3.  corrective action takea, including the ime and date of the action, and
4.’ process operations occurring ¢ the time of sampling.

(E) The registration shall include & demoustration that sctivated carbon is an appropriats
choice for control of the organic compounds o be stripped,

() Before consruction of the facility begins, the facility shall be registered with the Texas Natural
Resource Conservation Commission (TNRCC) Office of Air Quality in Austin using Form PI1-7. The
registration shall contain specific information concerning the basis (measured or calculated) for the expected
emissions from the facility, The registration shall also explain details as to why the emission control system can
be expected to perform as represented.

() Records required by applicable paragraphs of this exemption aha!l be maintsined at the sito and
made available to personnel from the TNRCC or any local agency having jurisdiction. These records shall be
made available to representatives of the TNRCC and local programs upon request and shall be retained for at
least two years following the date that the data is obtained.
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TEXAS NATURAL RESOU&C‘E (ifOK:I)SERVATIOI‘I CONMMISSION
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TN U

S’I'ANI?AR.?] EXEMPTION LIST
N} 4 IR T
+- 30TAC'E16.211 -
Control of Alr Pollutlon By Permits For
New CWcﬁon o Modification

l :

ADOPTED MAY 15, 1996

EFFECTIVE JUNE 7, 1996
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Standard Exemption 118
Page 4

Compaund

Methyl Meresptan
Methyl Methacrylste
Mcthyl Propyl Ketone
Mecthy! Sulfide
Mineral Spirits
Naphtha

Nickel, Inorganic Compounds
Nivoglycerine
Nitropropane

Oclane

Panathion

Pentane
Perchlorocthylene
Petroleum Ether
Pheny! Glycidy! Ether
Phenylhydrazine
Phanyl Mercaptan
Propionitrile

Propyl Acetslc
Propylens Oxide
Propyl Mesesplan
Stoddard Solvek
RKyrenc

Succinonitsile
Tolidine
Trichloroethylene

T rimethylamine
Valerie Acid

Vinyl Acetate

Yiny] Chloride

TABLE 113A Cone'd.

Limit 1)
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’ ECEIVE
DEPARTMENT OF THE NAVY cE8 10 1997

NAVAL FACILITIEH ENGINEERING COMMAND
£.C. 80X 160010 MK CORP
2153 EAGLE DRIVE

NOATH CHAALESTON, S.C. 20410-8010

5090
Code 1845
3 Feb 1997

- Mr. Antonio Penya
Texas Natural Resource and Conservation Commission
Underground Storage Tank Division
P.O. Box 13087, Capitol Station
Austin, TX 78711-3087

Subj: FUEL FARM 216 AT NAVAL AIR STATION CORPUS CHRISTI
(LPST1.D. #91734)

Dear Mr. Penya,

We now have the “bioslurp” system on line at Fuel Farm 216. I am contacting you in regards to
reporting requirements for this system. The following is what we have identified as information
that the TNRCC may require; any guidance documents would be greatly appreciated. Please
review these and contact me if there are any additions / deletions:

(1)  FPrequency: Quarterly reports for the first year and then semi-annually thereafter.

(2)  Amount of free-product recovered from system.

3) Amount of groundwater recovered from sytem.

(@) Disposition of groundwater and free-product from the system.

(5) Product and groundwater thickness in monitoring wells not used for recovery with
“bioslurp” system (but are a part of fuel farm 216).

(6) Product and groundwater thickness in recovery wells after securing system temporarily
for 24 hrs.

(7)  Depth of recovery wells (to ensure no significant deposition in wells).

(8)  Air monitoring results ( the intent here is to show operations below reporting levels;
e.g. <1 Ib/hr tph). -

o) System Operations Summary. CA3T4

pisT |1 1AlR;

Please contact me at (803) 820-5522 if you have any questions.

=12

Sincerely,

‘ i PCM
% CAM
.W. Sanfos, P.E,M.E. BM

Code 1845 SURCR)

copy: NAS Corpus, M&K ( ocM
SAFETY
S0

W v

< -1-%"-Lqm~l-._\-. ;:;.,.

TOTAL P.OS
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February 14, 1997 Q $

Mr. Tom Benson \
Morrison Knudsen Corporation ]V CES
1500 West 3rd Street

Cleveland. Ohijo 44113-1406

IV O = - O < b R ¢

v =T N\

Re:  Completion of Construction
Subcontract No. 4324-056
Delivery Order 0016, SOW 024
NAS Corpus Christ, Texas
AES Project No. 243-05616-01

Dear Mr. Benson:

As required under the General Conditions (GC-30) of the referenced subcontract, Applied Earth Sciences

(AES), Inc., would like to notify you that the construction of the multi-phase recovery system constructed

at NAS Corpus Christi under the referenced subcontract has been substantially completed. The punch

list items listed in the memorandum to you from Mr. Steve Travis of Morrison Knudsen Corporation

dated January 10, 1997, have been completed, and startup of the unit is complete. AES is now prepared
" to provide operations and maintenance services, :

Your signature below will indicate your acceptance of the work as installed. If you have any questions,
please contact me or Mr. Bobby Hill at (512) 854-9182.

Sincerely,

APPLIED EARTH SCIENCES. INC.

&611;1 77 oo = Mfz: -

Claire P, Meurer. P. E.

Project Engineer PM o
PiM
PCM
caM |1
MORRISON KNUDSEN CORPORATION 8M
UR Ch
& Eé’ e ' SAFETY
Thomas A. Benson ' z Ll
Project Engineer
a:\clients\mkeorp\cr97020] . wpb File - l.

4455 South [’acre Iland Drive, Suite 28 ¢ Corpus Christi, Texas 78411 « Tel: (512) 854-9162 » Fax: (512) 854-0734



APPENDIX J
PERMITS, NOTIFICATIONS, AND CERTIFICATIONS

Texas Natural Resource Conservation Commission Standard Exemption List 30 TAC 116.211 Control of
Air Pollution by Permits for New Construction or Modification. Exemption 68 (3 pages)

Texas Natural Resource Conservation Commission Standard Exemption List 30 TAC 116.211 Control of
Air Pollution by Permits for New Construction or Modification. Exemption 88 (1 page)

Texas Natural Resource Conservation Commission Standard Exemption List 30 TAC 116.211 Control of
Air Pollution by Permits for New Construction or Modification. Exemption 118 (4 pages)

NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report J-1 1/29/98
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TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
STANDARD EXEMPTION LIST

30 TAC §116.211
Control of Air Pollution By Permits For
New Construction or Modification

ADOPTED MAY 15, 1896
| EFFECTIVE JUNE 7, 1996

*i**i**i*i***i**i*tiii*ittit*ti*iitt****ititi*****it****i**i**ii*

68. Equipment used to reclaim or destroy chemicals removed from costzminated ground water, contaminated
water condensate in tank and pipeline systems, or coptaminated soil, for the purpose of remedial action,
provided all the following copditions are satisfied:

(a) Applicability shall pertaia to soil and water remediation at the property where the original
contamination of the ground water or 8ol occurred or at a neachy property secondarily affected by the contam-
instion, but not to any soil or water treatment ficility where soils or water are brought in from another property.
Such facilitieg are subject to §116.1, relating to Permit Requirements.

() For treating groundwater or soil contaminated with petroleum compounds, the total emissions of
petroleum hydrocarbons shall nat exceed 1.0 pound per hour (b/hr), except that benzene amissions also must
meet the conditions of Standard Exemption 118(c) and (d). For purposes of this exemption, petroleum is
considered to include: (1) liquids or gases produced from nstusal formations of crude oil, tar eands, shale, coal
and natural gas, or (2) refinery fuel products to include fusl additives.

(c) For treating groundwater or soil contaminated with chemicals other thsa petroleum, emissions must
meet the requirements of Standard Exemption 118(b), (c), and (d). If the groundwater or soil is contamioated
with both petroleum and other chemicals, the petroleum compound emissions must mest condition (b) of this
exemption and the other chemical emissions must meet the requirements of Standard Exemption 118(b), (¢), and
(d). The emission of any chemical not having a Limit (L) Value in Table 118A of Standard Exemption 118 is
limited to 1.0 Ib/hr.

(d) The handling aad processing (screening, crushing, eic.) of contaminated soil and the handling and
conditioning (adding moisturs) of remediated soil shsll be controlled such that there are 0o visible emissions
with the exception of mouturc

(e) If abatement cquipment is used to meet conditions (b) and (c), the equipment must satisfy one of the
following conditions:

(1) The vapors shall be burned in a direct-flame combustion device (incinerator, furnace,
boiler, heater, or other enclosed direct-flame device) operated in compliance with Standard Exemption 88(b)
and (c).



JUN 19 "97 @z:@sPM Mk ENVIRONMENTAL

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
STANDARD EXEMPTION LIST
30 TAC §116.211

Control of Air Pollution By Permits For
New Construction or Medification

ADOPTED MAY 15, 1996
! EFFECTIVE JUNE 7, 1996
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Standard Exemption 68
Page 2

(2) The vapors shall be burned in a flare which meets the requirements of Standard Exemption
80 and the requiremeats of 40 Code of Federal Regulations 60.18 which shall take precedence over Sandard -
Exemption 80 in any conflicting requirements whether or not New Source Performance Standardy apply to the
flare.

(3) The vapors shall be burned in a catalytic oxidizer which destroys at Jeast 90% of the vapors.
An evaluation of oxidizer effectiveness shall be made at least weekly using a portable flame or photoionization
detector or equivalent instrument to determine the quantity of carbon compounds in the inlet and outlct of the
catalytic oxidizer. Records of oxidizer performance shall be maintained in accordance with condition (g).

(4) The vapors shall be routed through 8 carbon adsorption system (CAS) consisting of at least
two activated carbon canisters that are connccied in series, The system shall meet the following additional
requirements:

(A) The CAS shall be sampled and recorded weekly to determine breakthrough of
volatile organic compounds (VOC). Breakthrough is defined as a measured VOC concentration of 50 parts per
million by volume (ppmv) in the outet of the inidal canister. The sampling point shall be at the outlet of the
initial canister, but before the inlet to the second or final polishing canister. Sampling shall be performed while
venting maximum emissions to the CAS. (Example: during loading of tank trucks, during tank filling, during
process venting.)

(B) A flame ionization detector (FID) shall be used for VOC sampling. The FID shall
be calibrated prior to sampling with certified gas mixtures (propane in air) of 10 ppmv + 2.0% and of 100
pomv & 2.0%.

(C) When the VOC breskthrough is measured, the waste gas flow shall be switched 10
the second canister immediately. Within four hours of detectios of breakthrough, a fresh canister shall be
placed as the new final polishing canister. Sufficient fresh activated carbon canisters shall be maintained at the
sit= to ensure fresh polishing canisters are instajled within four hours of datection of breakthrough,



TEXAS NATURAL RESQURCE CONSERVATION COMMISSION
STANDARD EXEMPTION LIST

‘ 30 TAC §116.211
Control of Air Pallution By Permits For
New Construction or Modification

ADOPTED MAY 15, 1996
| EFFECTIVE JUNE 7, 1996
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Standard Exemption 68
Page 3

(D) Records of the CAS moauitoring maintained at the plant site shall include, but are not
limited to, the following:

1. sample time and date,

2. monitoring results (ppmv),

3. corrective action takea, lacluding the ime and date of the action, and
4. ' process operations occurring at the time of sampling.

(B) The registration shall include a demonstration that activated carbon is an appropriats
choice for control of the organic compounds to be stripped.

(f) Before conswuction of the facility begins, the facility shall be registered with the Texas Natural
Resource Conservation Commission (TNRCC) Office of Air Quality in Austin using Form PI-7. The
registration shall contain specitic information concerning the basis (measured or calculated) for the expected
emissions from the facility. The registration shall also explain detzils as to why the emission control system can
be expected to perform ag represented.

(2) Records required by applicable paragraphs of this exemption shall be maintined at the sito and
made available to personnel from the TNRCC or any local agency having jurisdicion. These records shall be
made avzilable to representatives of the TNRCC and local programs upon reguest and shall be retained for at
least two years following the date that the data is obtined.
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Texas Air Control Board Page 27 of S3
Standard Exemption Lisgt

88.

(d)

(e)

(£)

(9)

(h)

The oven, furnace, and/or incinerator shall be equipped with an after-
burner automatically controlled to operate with a minimum temperature of
1,400°F and a gas retention time of 0.5 second or greater.

.

Opacity of emissions from the oven, furnace, and/or incinerator shall not
exceed 5% averaged over a S5-minute period.

Manufacturer’s recommended operating instructions shall be posted at each
oven, furnace, and/or incinerator; and each unit shall be operated in
accordance with these instructions.

Heat shall be provided by the combustion of sweet natural gas, liquid
petroleum gas, or No. 2 fuel oil with no more than 0.5% sulfur by weight;

or by electric power.

The emission of any air contaminant shall not exceed 0.5 lb/hr and 2.0
tpy-

«

Direct flame incinerators installed for the purpose of reducing or eliminating
non-halogenated VOC vapors and/or aerosols (but not liquids or solids), pro-
vided the following conditions are satisfied:

(a)

(b)

(c)

(d)

(e)

(f)

(9)

(h)

(1)

Before construction beings, the facility shall be registered with the
appropriate regional office using Form PI-7.

Each direct flame incinerator shall be automatically controlled to main-
tain a minimum temperature of 1,400°F in the combustion chamber (second-
ary chamber if .dual chambered) and a gas retention time of 0.5 second or
greater. o

Continuous temperature monitors to record the temperature of the com-
bustion chamber (secondary chamber if dual chambered) shall be installed
and maintained. Temperature data shall be maintained on a rolling
2-year retention basis and shall be made available at the request of
personnel from the TACB or any local air pollution control program having

jurisdiction.

Manufacturer’s recommended operating instructions shall be posted at each
incinerator and each unit shall be operated in accordance with these

instructions.

Opacity of emissions from the incinerator shall not exceed 5% averaged
over a 5-minute period.

There shall be no obstructions to stack flow, such as by rain caps,
unless such devices. are designed to automatically open when the incine-
rator is in operation. Properly installed and maintained spark arrestors
are not considered obstructions.

Heat for the incinerator shall be provided by the combustion of sweet
natural gas, liquid petroleum gas, or No. 2 fuel o0il with no more than
0.5% sulfur by weight or by electric power.

The gases being incinerated shall contain no halogenated organic com-
pounds.

This standard exemption shall not apply to catalytic incinerators, or
direct flame incinerators installed to control emissions from new or
modified facilities subject to the requirements of 31 TAC Chapter 116.
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TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
STANDARD EXEMPTION LIST

30 TAC §116.211
Contro!l of Air Pollution By Permits For
New Construction or Modification

ADOPTED MAY 15, 1996 -
EFFECTIVE JUNE 7, 1996
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118. Facilities, or physical or operational changes to a facxhty, provided that all of the following
conditions are satisfied:

() This exemption shall not be used to authorize construction or any change to a facility
specifically authorized in another standard excmption, but not meeting the requirements of that exemption.
However, once the requirements of a specific exemption are met, Exemption 118(c) and (d) may be used to
qualify the use of other chemicals at the facility

(b) Emission points associated with the facilities or changes shall be located ar least 100 feet from
any off-plant receptor*.

(¢) New or increased emissions, including fugitives, of chemicals shall niot be emitted in a
quantity greater than five tons per year nor in a quantity greater than E as determined using the equation E
= L/K and the following table,

Feet K

100 326 E = maximum allowable hourly emission,

200 200 “  and never to exceed 6 pounds per

300 139 hour.

400 104

500 81 L = value as listed or referenced in Table

600 65 118A.

700 54 .

800 46 K = value from the table on this page.

900 39 (interpolate intermediate values)
1,000 34 .
2,000 14 D = distance 0 the nearest off-plant
3,000 or more 8 receptor.

(d) Notification must be provided using Form PI-7 within 10 days following the installation or
modification of the facilities. The notification shall include a description of the project, calculations, and
data identifying specific chemical names, L values, D values, and a description of pollution control
equipment, if any.
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TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
e , STANDARD EXEMPTION LIST

30 TAC §116.211
Control of Air Pollution By Permits For
New Construction or Modification

ADOPTED MAY 15, 1996
EFFECTIVE JUNE 7, 1996
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Standard Exemption 118
Page 2

TABLE 118A
LIMIT VALUES (L) POR USE WITH STANDARD EXEMPTION 118

Values included in this table represcan screening levels for determining the applicability of Standard Exemption 118 and other standard
exemptions using the Exemption 118 equation. The values are not 1o be interpreted as acceptable health ¢ffects values relative to the

fssuance of construction permits. special permits, or operating permits undec 30 TAC Chapter 116.

1,2dichloroethylene

Limit (L)
Compound Millisrams For Cubic Metec
Acctone 550
Acctaldehyde 4
Acetone Cyanohydrin 4
Acetonitrile 34
Acetylene 2662
Adiponitrile 18
Aldrin ™ 0.15
Sec-Amyl Acctate 1.1
Arsenic 0.01
Benzene 3
Beryllium and Compounds 0.0005
Butyl Acrylate 19
Butyl Glycidyl Ether 30
Butyl Mercaptan 03
Butyraldehyde 14
Butyric Acld 73
Butyronitrile 22
Carbon Tetrachloride 12
Chloroform t0
Chlorophenol 02
. Chioroprene 36
Chromic Acid 0.05
Chromium and Compounds 0.025
Coal Tar Pitch Volatiles 0.1
Creasote 0.1
Cresol 0.12
Cumene 43
o-Dichlocobenzene 180
p-Dichlorobenzene 108
79
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TEXAS NATURAL RESQURCE CONSERVATION COMMISSION |
STANDARD EXEMPTION LIST

30 TAC §116.211
Control of Air Pollution By Permits For
New Construction or Modification

ADOPTED MAY 15, 1996 -
EFFECTIVE JUNE 7, 1996
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Standard Exemption 118

Page 3
TABLE 118A Cont'd.

Limit (L)
Compguand Millierams Per Cubic Meger
Dicyclopentadiene ' 3l
Diethylaminoethanol $.5
Diisobutyt Ketone 140
Dimethy! Aniline 6.4
Dimethylhydrazine 0.15
Dioxane 3.6
Dipropylamine . 8.4
Ethy! Acrylate 0.5
Ethylene Dibromide 1
Ethylene Glyco! Dinitrate 0.1
Ethylene Oxide 0.18
Brhyl Mercaptan i 0.15
Ethy! Sulfide 1.6
Fibrous Glass Dust 5.
Qylcolonitrile $
Hepuane : 350
Hydrazine 0.04
Hydrogea Chloride 1
Hydrogen Sulfide i 1.1
Isoamy! Acetate 13
Isoamy! Alcohol 15
Isobutyronitsile 22
Isophorone Diisacyanate ' 0.045
Kepone 0.001
Kerosene 100
Malononitrile 8
Mercury, Inorganic 0.05
Mesityl Oxide 40
Methy! Acrylate 1.7
Methyl Amyl Ketone ' 58
Methy! Butyl Ketonc 4
Methy! Disulfide 22
Methylenebis (Chloroaniling) MOCA v
Methylenebis (Phenyl isocyanate) 0.05

Methylene Chloride 26
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TEXAS NATURAL RESOQURCE CONSERVATION COMMISSION
STANDARD EXEMPTION LIST
30 TAC §116.211

_ Control of Air Pollution By Permits For
New Construction or Modification
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Standard Exemption 118

Page 4
TABLE 118A Coeat'd.

: Limit (L)
Compoungd : Millizrams Per Cubic Meter
Methylhydeazine 0.08
Methy! Isoamy! Ketone 58
Mety! Mercaptan 0.3
Methyl Methacrylate . 34
Methy! Propyl Ketone $30
Methy! Sulfide 0s
Mineral Spirits 350
Naphtha 350
Nickel, lnorganic Compounds 0.015
Nitroglycerine o 0.1
Nitropropance ~ 36
Octane 330
Parathion - 0.05
Pentane 350
Perchloroethylene 33,5
Petroleum Ether 3se
Pheay! Glycidy! Ether 5
Phenylhydrazine ‘ 0.6
Pheayl Mercaptan ’ 0.4
Propionitrile 14
Propyl Acctlate , 281
Propylene Oxide s
Propy! Mercaptan 0.08
Stoddard Solvent 350
Styrene 21
Succinonitrile 20
Tolidine 0.02
Trichloroethylene 135
Trimethylamine 0.1
Valeric Acid 0.34
Vinyl Acetate 15

Vinyl Chioride 2

"
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APPENDIX K
ANALYTICAL RESULTS

Air samples collected 1/9/97, cover letter from SPL dated 1/17/97 (14 pages)

Air samples collected 1/29/97, cover letter from SPL dated 2/03/97 (14 pages)

Air samples collected 1/30/97, cover letter from SPL dated 2/03/97 (14 pages)

Air samples collected 2/27/97, Analysis by Southwest Laboratory of Oklahoma, Inc.(21 pages)
Air samples collected 5/21/97, cover letter from Core Lab dated 6/10/97 (18 pages)

Air samples collected 6/30/97, cover letter from Core Lab dated 7/14/97 (9 pages)

Air samples collected 8/22/97, cover letter from Core Lab dated 9/02/97 (8 pages)

NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report K-1

1/29/98



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

January 17, 1997

Ms. Claire Meurer

Applied Earth Science

4455 S. Padre Island, Suite 28
Corpus Christi, TX 78411

The following report contains analytical results for samples received at Southern Petroleum
Laboratories (SPL) on January 14,1997. The samples were assigned to Certificate of Analysis
No. 9701491 and analyzed for all parameters as listed on the chain of custody.

There were no analytical problems encountered with this group of samples and all quality control
data was within acceptance limits.

If you have any questions or comments pertaining to this data report, please do not hesitate to
contact me. Please reference the above Work Order Number during any inquiries.

Again, SPL is pleased to be of service to you. We anticipate working with you in fulfilling all
your current and future analytical needs.

Saouthern Petroleum Laboratories

Siok Hong €hen
Project Manager




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

SOUTHERN PETROLEUM LABORATORIES, INC.

Certificate of Analysis Number: 97-01-491

Approved for Release by:

b b et

Siok Hong Chen,YProject Manager Date:

Greg Grandits
Laboratory Director

Idelis Williams
Quality Assurance Officer

-

The attached analytical data package may not be reproduced except in full
without the express written approval of this laboratory.



*%%%*SUMMARY REPORT* %% %%

® 01/18/97

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Company: Applied Earth Sciences
Site:
Project No: 243-05616-01
Project: Air Analysis
ANALYTICAL DATA
NOTE: ND - Not Detected
SPL ID CLIENT ID BENZENE TOLUENE ETHYLBENZ. XYLENE TPH-G TPH-D LEAD MTBE
MATRIX DATE SAMPLED PaL PaL PQL PQL
9701491-01 | Mw-13 1200 310 220 90
GAS 01/09/97 5.0ppm 5.0ppm 5.0ppm 5.0ppm
9701491-02 | Mw-20 980 320 23 160
GAS 01/09/97 5.0ppm 5. 0ppm 5.0ppm 5. 0ppm
9701491-03 | Mu-21 780 370 330 210
GAS 01/10/97 5.0ppm 5.0ppm 5.0ppm 5.0ppm
9701491-064 | mw-26 840 240 15 70
GAS 01/09/97 '|5.0ppm 5. Oppm 5.0ppm 5.0ppm |,
J701491-05 | MW-29 860 320 250 270
GAS 01/09/97 5.0ppm 5.0ppm 5.0ppm 5_0ppm
!
BTEX - METHOD 5030/8020 (Modified) **%*
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Certificate of Analysis No. H9-9701491-01

Applied Earth Sciences

4455 S. Padre Island Ste 28
Corpus Christi, TX 78411
ATTN: Claire Meurer

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

DATE: 01/17/97

PROJECT: Air Analysis PROJECT NO: 243-05616-01
SITE: MATRIX: GAS
SAMPLED BY: Applied Earth Science DATE SAMPLED: 01/09/97
SAMPLE ID: MW-13 DATE RECEIVED: 01/14/97
ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE 1200 5.0 P ppm
TOLUENE ' 310 5.0 P ppm
ETHYLBENZENE 220 5.0 P ppm
TOTAL XYLENE 90 5.0 P ppm
TOTAL VOLATILE AROMATIC HYDROCARBONS 1820 ppm
METHOD 5030/8020 (Modified) **x*
Analyzed by: FAB
Date: 01/15/97
Total Petroleum Hydrocarbons " 13000 25 ppm

Method Modified 8015A Ajir***
Analyzed by: fab
Date: 01/15/97 01:55:00

(P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
EPA SW846, 3rd Ed.

***Ref: Test Methods for Evaluating Solid Waste,

QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for quality assurance.

SPL, Inic., - Project Manager
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Certificate of Analysis No. H9-9701491-02

Applied Earth Sciences

4455 S. Padre Island Ste 28
Corpus Christi, TX 78411
ATTN: Claire Meurer

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

DATE: 01/17/97

PROJECT: Air Analysis PROJECT NO: 243-05616-01

SITE: MATRIX: GAS

SAMPLED BY: Applied Earth Science DATE SAMPLED: 01/09/97

SAMPLE ID: MW-20 DATE RECEIVED: 01/14/97

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE 980 5.0 P ppm
TOLUENE 320 5.0 P ppm
ETHYLBENZENE 23 5.0 P ppm
TOTAL XYLENE 160 5.0 P ppm
TOTAL VOLATILE AROMATIC HYDROCARBONS 1483 ppm
METHOD 5030/8020 (Modified) **=*
Analyzed by: FAB
Date: 01/15/97
Total Petroleum Hydrocarbons ' 19000 25 ppm

Method Modified 8015A Air***
Analyzed by: fab
Date: 01/15/97 02:45:00

(P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY‘ASSURANCE: These analyses are performed in accordance

with EPA guidelines for quality assurance.

B

SPL, Inc., - Project Manager



' HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054

PHONE (713) 660-0901
Certificate of Analysis No. H9-9701491-03

Applied Earth Sciences
4455 S. Padre Island Ste 28
Corpus Christi, TX 78411

ATTN: Claire Meurer DATE: 01/17/97
PROJECT: Air Analysis PROJECT NO: 243-05616-01
SITE: MATRIX: GAS

SAMPLED BY: Applied Earth Science DATE SAMPLED: 01/10/97

SAMPLE ID: MW-21 DATE RECEIVED: 01/14/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE 780 5.0 P ppm

TOLUENE ’ 370 5.0 P ppm

ETHYLBENZENE 330 5.0 P ppm

TOTAL XYLENE 210 5.0 P ppm

TOTAL VOLATILE AROMATIC HYDROCARBONS : 1690 ppm

METHOD 5030/8020 (Modified) **x*
Analyzed by: FAB
Date: 01/15/97

Total Petroleum Hydrocarbons ' 11000 25 ppm
Method Modified 8015A Airx**
Analyzed by: fab

Date: 01/15/97 03:18:00

(P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***xRef: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.

By —

SPL, Inc., - Project Manager




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-090+

7 o 4

Certificate of Analysis No. H9-57014891-04

Applied Earth Sciences
4455 S. Padre Island Ste 28
Corpus Christi, TX 78411

ATTN: Claire Meurer DATE: 01/17/97
PROJECT: Air Analysis PROJECT NO: 243-05616-01
SITE: MATRIX: GAS

SAMPLED BY: Applied Earth Science DATE SAMPLED: 01/09/97

SAMPLE ID: MW-26 DATE RECEIVED: 01/14/97

ANALYTICAL DATA ‘ ,
PARAMETER RESULTS DETECTION UNITS

LIMIT
BENZENE _ 840 5.0 P ppm
TOLUENE 240 5.0 P ppm
ETHYLBENZENE 15 5.0 P ppm
TOTAL XYLENE 70 5.0 P ppm
TOTAL VOLATILE AROMATIC HYDROCARBONS 1165 ppm

METHOD 5030/8020 (Modified) **x*
Analyzed by: FAB
Date: 01/15/97

Total Petroleum Hydrocarbons ' 17000 25 ppm
Method Modified 8015A Air***
Analyzed by: fab

Date: 01/15/97 03:52:00

(P) - Practical Quantitation Limit
Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA

**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.

Bty

SPL, Inc., - Project Manager
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Certificate of Analysis No. HS-9701491-~05

Applied Earth Sciences

4455 8. Padre Island Ste 28
Corpus Christi, TX 78411
ATTN: Claire Meurer

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

DATE: 01/17/97

PROJECT: Air Analysis PROJECT NO: 243-05616-01

SITE: MATRIX: GAS

SAMPLED BY: Applied Earth Science DATE SAMPLED: 01/09/97

SAMPLE ID: MW-29 DATE RECEIVED: 01/14/97

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE 860 5.0 P ppm
TOLUENE ’ 320 5.0 P ppm
ETHYLBENZENE 250 5.0 P ppm
TOTAL XYLENE 270 5.0 P ppm
TOTAL VOLATILE AROMATIC HYDROCARBONS 1700 ppm
METHOD 5030/8020 (Modified)***
Analyzed by: FAB
Date: 01/15/97
Total Petroleum Hydrocarbons ' 12000 25 ppm

Method Modified 8015A Air***
Analyzed by: fab
Date: 01/15/97 04:25:00

(P)»— Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***xRef: Test Methods for Evaluating Solid Waste,

EPA SW846, 3rd EAd.

QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for quality assurance.

NN
Ol —

SPL, Inc., - Project Manager
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HOUSTON LABORATORY
** SPL BATCH QUALITY CONTROL REPORT ** PAGE 8880 INTERCHANGE DRIVE

CﬁETHOD 5030/8020 (Modified) HOUSTON, TEXAS 77054
PHONE (713) 660-0901
Matrix: Air Batch Id: HP_P970114023600
Units: ' ppm
BLANK SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits (**)
COMPOUNDS Results Added Duplicate Relative % {Advisory)
Result |Recovery| Result RecoveryiDifference] RPD
<2> <3> <1l> <4> <1l> <5> Max. Recovery Range
BENZENE ND 20 17 85.0 19 95.0 11.1 30 20 - 150
TOLUENE ND 20 13 62.5 15 72.5 14.8 30 20 - 150
ETHYLBENZENE ND 20 13 65.0 15 75.0 14.3 30 20 - 150
O XYLENE ND 20 12 60.0 14 70.0 156.4 30 20 - 150
M & P XYLENE ND 20 13 64.5 i5 74.5 14.4 30 ‘ 20 - 150
Analyst: fab * = Values Outside QC Range. « = Data outside Method Specification limits.
Sequence Date: 01/14/97 ) NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
Method Blank File ID: ND = Not Detected/Below Detection Limit
Sample File ID: % Recovery = [( <1> - <2> ) / «3> ] x 100
Blank Spike File ID: P_A7076.TX0 Relative Percent Difference = |({<4> - <5> | / {{(<4> + <5> ) x 0.5] x 100
Matrix Spike File 1ID: (**) = Source: Temporary Limits
Matrix Spike Duplicate File ID:
{
1.
SAMPLES IN BATCH(SPL ID): 9701491-01A 9701491-02A 9701491-03A 9701491-04A

9701491-05A



HOUSTON LABORATORY

** SPL BATCH QUALITY CONTROL REPORT ** PAGE 8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
PHONE (713) 660-0901

CVETHOD 8015 (Modified)

Matrix: Air Batch Id: HP_P970114031000

Units: ppm
BLANK SPIKES

SPIKE Sample Spike Matrix Spike Matrix  Spike MS/MSD QC Limitsg{**)
COMPOUNDS Results Added Duplicate Relative % {(Advisgory)
Result Recovery| Result RecoverylDifference|] RPD
<2> <3> <l> <4> <l> <5> Max. Recovery Range

TPHAIR ND 200 132 66.0 128 64.0 3.08 30 20 - 150
Analyst: fab * = Values Outside QC Range. « = Data outside Method Specification limicts.
Sequence Date: 01/14/97 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
Method Blank File ID: ND = Not Detected/Below Detection Limit ‘
Sample File ID: % Recovery = [( <1> - <2> )} / <3> ] x 100
Blank Spike File ID: PPA7076.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: (**) = Source: Temporary limits

Matrix Spike Duplicate File ID:

SAMPLES IN BATCH(SPL ID}: 9701491-01A 9701491-02A 9701491-03A 9701491-04A
9701491-05A




QUALITY CONTROL

DOCUMENTATION



<701 qu gl
APPLIED EARTH SCIENCES, INC.

CHAIN OF CUSTODY

Project No. 243- 0506l b- a1 Sampled by: Cl a L‘fL IYLW <,

Date , ~
Results Expected: ~ Verbal ! - Written ____ Surcharge Authorized

Send Report To: uﬁka m EL{K E'Q

Laboratory Name: SPL

Sape amoled. Sasie  tamers e ey
MW- |3 997 | GAL l TPH , BJEX
MW- 20 /9/37| GAs | | TPH, BTEX
MW - Z] /1o/11| GAS || TPy, BTEX
Mw-2te | 1/9/71| 6AS | | TPH, BTEX
mw-29 | 1/2/9716as | | | TP#, BrEX

COMMENTS:

AES PROJECT NUMBER MUST APPEAR ON ALL REPORTS AND INVOICES!!!

linquished by?9Si Dgte/Time Received by: Sign Date/Time
/Z:&u/q /Yj’ % // 3 7 77 /9:25am FED EX
Relinquished by: Sign " Date/Time Receiyed by: Sign 11 b o Date/Time
g\ ‘ ; .
/%LZ/ Jedle % Ao 7 L1110
Relinquished by: Sign Date/Time Received by: Sign Date/Time
Received For Laboratory by: Sign Date/Time Sample Condition

4455 South Padre Island Drive, Ste. 28 ¢ Corpus Christi, Texas 78411 ¢ Tel: (512) 854-9182 ¢ Fax: (512) 854-0734



SPL Houston Environmental Laboratory

Sample Login Checklist

Date: Time:
i/ 14]a7 /110
SPL Sample ID: S
770199/
Yes No
1 |Chain-of-Custody (COC) form is present. '/
2 |COC is properly completed. S/
3 {If no, Non-Conformance Worksheet has been completed.
4 |Custody seals are present on the shipping container. L
5 |If yes, custody seals are intact. v
v |All samples are tagged or labeled. v
7 |If no, Non-Conformance Worksheet has been completed. ‘
8 |Sample containers arrived intact v
9 |Temperature of samples upon arrival:
_ Ambient C
10 {Method of sample delivery to SPL: |SPL Delivery
Client Delivery
FedEx Delivery (airbill #) 25 TG 1755
Other:
11 |Method of sample disposal: SPL Disposal v
HOLD
Return to Client

S

Date:

,//-4 )37
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054
PHONE (713) 660-0901

February 3, 1997

Mr. Bobby Hill

Applied Earth Sciences
4455 S. Padre Island, Ste. 28
Corpus Christi, TX 78411 |

The following report contains analytical results for samples received at Southern Petroleum
Laboratories (SPL) on January 30, 1997. The samples were assigned to Certificate of Analysis
No. 9701B76 and analyzed for all parameters as listed on the chain of custody.

There were no analytical problems encountered with this group of samples and all quality control
data was within acceptance limits.

If you have any questions or comments pertaining to this data report, please do not hesitate to
contact me. Please reference the above Certificate of Analysis No. during any inquiries.

Again, SPL is pleased to be of service to you. We anticipate workmg with you in fulfilling all
your current and future analytical needs.

Petroleum Laboratories

Siok Hong Chen

Project Manager



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

(Y

SOUTHERN PETROLEUM LABORATORIES, INC.

‘i
t

Cértif&cate of Analysis Number: 97-01-B76

Approved for Release by:

s

Datk:

ok HbAg Chen, ‘Project Manager

Greg Grandits
Laboratory Director

Idelis Williams
Quality Assurance Officer

.

The attached analytical data package may not be reproduced except in full
without the express written approval of this laboratory.



Sglithern Petroleum Laboratories
*%**SUMMARY REPORT*** %%

®

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
PHONE (713) 660-0901

02/03/97
—:z-  Company: Applied Earth Sciences
Site: NAS Corpus Christi
Project No: 243-05616-01
Project: NAS
ANALYTICAL DATA
i NOTE: ND - Not Detected
A
SPL ID CLIENT ID BENZENE TOLUENE ETHYLBENZ . XYLENE TPH-IR TPH-GC LEAD MTBE
MATRIX DATE SAMPLED PQL PQL PQL PQL
9701B76-01 MW-13 ND ND ND ND 1700
AIR 01/29/97 15:30:00 50ppm 50ppm 50ppm 50ppm 250ppm
9701B76-02 MW-2O 120. ND ND ND 7800
AIR 01/29/97 15:10:00 S0ppm 50ppm 50ppm S0ppm 250ppm
9701B76-03 MW-21 51 ND ND ND 2500
AIR 01/29/97 15:54:00 S0ppm 50ppm 50ppm 50ppm 250ppm
9701B76-04 MW-26 ND ND ND ND 5800
AIR 01/29/97 14:10:00 100ppm 100ppm 100ppm 100ppm 500ppm
376-05 MW-29 ND ND ND ND 3300
AIR 01/29/97 14:45:00 50ppm 50ppm 50ppm SOppm 250ppm
.
BTEX - METHOD 5030/8020 (Modified) x**
TPH-GC - Method Modifie 015A Ajirxxx*

(SPLATf¢ /) - Project Marnager




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

7 7 Y

Certificate of Analysis No. H9-9701B76-01

Applied Earth Sciences
4455 S. Padre Island Ste 28
Corpus Christi, TX 78411

ATTN: Bobby Hill DATE: 02/03/97
PROJECT: NAS ! . PROJECT NO: 243-05616-01
SITE: NAS Corpus Christi MATRIX: AIR

SAMPLED BY: Applied Ehrth Sciences Inc. DATE SAMPLED: 01/29/97 15:30:00
SAMPLE ID: MW-13 DATE RECEIVED: 01/30/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE ‘ ND 50 P ppm

TOLUENE ND 50 P ppm

ETHYLBENZENE ND 50 P ppm

TOTAL XYLENE ND 50 P ppm

TOTAL VOLATILE AROMATIC HYDROCARBONS ND ppm

METHOD 5030/8020 (Modified) ***
Analyzed by: RL
Date: 01/31/97

Total Petroleum Hydrocarbons - 1700 250 ppm
Method Modified 8015A Alr***
Analyzed by: RL

Date: 01/31/97 10:15:00

ND .- Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines fo uality assurance.

/Spf”/ /nc., = Project Manager



7 o' 4

Certificate of Analysis No. H9-9701B76-02

Applied Earth Sciences

4455 S. Padre Island Ste 28
Corpus Christi, TX 78411
ATTN: Bobby Hill

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

DATE: 02/03/97

PROJECT: NAS o - PROJECT NO:
SITE: NAS Corpus Christi MATRIX:
SAMPLED BY: Applied Earth Sciences Inc. DATE SAMPLED:
SAMPLE ID: MW-20 DATE RECEIVED:

243-05616-01

AIR

01/29/97 15:10:00
01/30/97

ANALYTICAL DATA

PARAMETER " RESULTS DETECTION UNITS
LIMIT
BENZENE _ 120 50 P ppm
TOLUENE ND 50 P ppm
ETHYLBENZENE ND 50 P pPpm
TOTAL XYLENE ND 50 P ppm
TOTAL VOLATILE AROMATIC HYDROCARBONS 120 ppm
METHOD 5030/8020 (Modified) ***
Analyzed by: RL
Date: 01/31/97
Total Petroleum Hydrocarbons ~ 7800 250 ppm
Method Modified 8015A Alr***
Analyzed by: RL
Date: 01/31/97 10 50:00
(P). - Practical Quantitation Limit ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
EPA SW846, 3rd Ed.

**x*Ref: Test Methods for Evaluating Solid Waste,

QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for quality assurance.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

7 7 ' 4

Certificate of Analysis No. H9-9701B76-03

Applied Earth Sciences
4455 S. Padre Island Ste 28
Corpus Christi, TX 78411

ATTN: Bobby Hill DATE: 02/03/97
PROJECT: NAS g : PROJECT NO: 243-05616-01
SITE: NAS Corpus. Chrlstl MATRIX: AIR

SAMPLED BY: Applied Barth Sciences Inc. DATE SAMPLED: 01/29/97 15:54:00
SAMPLE ID: MW-21 DATE RECEIVED: 01/30/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE 51 50 P ppm

TOLUENE ND 50 P ppm

ETHYLBENZENE ND 50 P ppm

TOTAL XYLENE ND 50 P ppm

TOTAL VOLATILE AROMATIC HYDROCARBONS 51 ppm

METHOD 5030/8020 (Modified) ***
Analyzed by: RL
Date: 01/31/97

Total Petroleum Hydrocarbons ' 2500 250 ppm
Method Modified 8015A Alr***

Analyzed by: RL
Date: 01/31/97 11 24:00

(P) - Practical Quantitation Limit ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines quality assurance.

. }Zk., - ProJect Manager



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Certificate of Analysis No. H9-9701B76-04

Applied Earth Sciences
4455 S. Padre Island Ste 28
Corpus Christi, TX 78411

ATTN: Bobby Hill . DATE: 02/03/97
PROJECT: NAS - = PROJECT NO: 243-05616-01
SITE: NAS Corpus.Christi MATRIX: AIR

SAMPLED BY: Applied-ﬁarth Sciences Inc. DATE SAMPLED: 01/29/97 14:10:00
SAMPLE ID: MW-26 DATE RECEIVED: 01/30/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE , ND 100 P ppm

TOLUENE ND 100 P ppm

ETHYLBENZENE ND 100 P ppm

TOTAL XYLENE ND 100 P ppm

TOTAL VOLATILE AROMATIC HYDROCARBONS ND ppm

METHOD 5030/8020 (Modified) ***
Analyzed by: RL
Date: 01/31/97

Total Petroleum Hydrocarbons ' 5800 500 ppm
Method Modified 8015A Air***
Analyzed by: RL i

Date: 01/31/97 06:47:00

ND. - Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines r quality assurance.

4@%%7ﬁnc., - Project—Manager



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

W 74

Certificate of Analysis No. H9-9701B76-05

Applied Earth Sciences
4455 S. Padre Island Ste 28
Corpus Christi, TX 78411

ATTN: Bobby Hill DATE: 02/03/97
PROJECT: NAS ;, 4 PROJECT NO: 243-05616-01
SITE: NAS Corpus Christi MATRIX: AIR

SAMPLED BY: Applied Harth Sciences Inc. DATE SAMPLED: 01/29/97 14:45:00
SAMPLE ID: MW-29 DATE RECEIVED: 01/30/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE ND 50 P ppm

TOLUENE ' ND 50 P ppm

ETHYLBENZENE ND 50 P ppm

TOTAL XYLENE ND 50 P ppm

TOTAL VOLATILE AROMATIC HYDROCARBONS ND rpm

METHOD 5030/8020 (Modified) ***
Analyzed by: RL
Date: 01/31/97

Total Petroleum Hydrocarbons ’ 3300 250 ppm
Method Modified 8015A Air**+*
Analyzed by: RL ,

Date: 01/31/97 06:13:00

ND - Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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HOUSTON LABORATORY

** SPI, BATCH QUALITY CONTROL REPORT ** PAGE 8880 INTERCHANGE DRIVE
@®METHOD 5030/8020 (Modified) HOUSTON, TEXAS 77054
PHONE (713) 660-0901
Matrix: Air Batch Id: HP_P970131024800
Units: ppm
BLANK SPIXKES
SPIKE Sample Spike Matrix  Spike Matrix  Spike MS/MSD QC Limits(**)
COMPOUNDS Results Added Duplicate Relative % (Advisory)
Result Recovery] Result Recovery}Difference{ RPD
<2> <3>7" <1l> <4> <1> <5> Max. Recovery Range
BENZENE ND ) 20 17 85.0 15 75.0 12.5 30 20 - 150
TOLUENE ﬁD 20 13 65.0 13 65.0 [¢] 30 20 - 150
ETHYLBENZENE ND 20 12 60.0 11 55.0 8.70 30 20 - 150
O XYLENE ND 20 11 55.0 11 55.0 0 30 20 - 150
M & P XYLENE ND 20 13 64.5 12 59.5 8.06 30 20 - 150
Analyst: RL * = Values Outside QC Range. « = Data outside Method Specification limits.
Sequence Date: 01/31/97 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
Method Blank File ID: . ND = Not Detected/Below Detection Limit
Sample File ID: % Recovery = [( <1> - <2> ) / <3> ] x 100
Blank Spike File ID: P_A7277.TX0 Relative Percent Difference = |[(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: (**) = Source: Temporary Limits
Matrix Spike Duplicate File ID:
{
!
SAMPLES IN BATCH(SPL ID): 9701B76-04A 9701C50-01A 9701C50-02A 9701C50-03A

9701C50-04A 9701C50-05A 9701B76-01A 9701B76-02A
9701B76-~03A 9701C%1-01A 9701B85-01A 9701B76-05A



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
o HOUSTON, TEXAS 77054
HOD
® MET, 8015 (Modified) PHONE (713) 660-0901

** SPL BATCH QUALITY CONTROL REPORT ** PAGE

Batch Id: HP_P970131032200

Matrix: Air
Units: ppm
BLANK SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(**)
COMPOUNDS Results } Added Duplicate Relative % (Advisory)
Result JRecovery] Result Recovery|Differencej RPD
<2> <3> gl <1>. . <4> <1l> <5> Max. Recovery Range
TPHAIR D 200 120 60.0 140 70.0 15.4 30 20 - 150
Analyst: AA * = Values Outside QC Range. « = Data outside Method Specification limits.
Sequence Date: 01/31/97 NC = Not Calculated (Sample exceeds spike by factcr of 4 or more)
Method Blank File ID: ND = Not Detected/Below Detection Limit
Sample File ID: ¥ Recovery = [{ <1> - <2> ) / <3> ] x 100
Blank Spike File ID: PPB7012.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: (**) = Source: Temporary limits
Matrix Spike Duplicate File ID:
{
. .
SAMPLES IN BATCH (SPL ID) : 9701B76~-04A $701C50-01A 9701C50-02A 9701C50-03A

9701C50-04A 9701C50-05A 9701B76-01A 9701B76-02A
9701B76-03A 9701C75-02A 9701C91-01A 9701B8S-01A
9701C75-01A 9701B76-05A
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" SPL, Inc. SPL Workorder No: F_ 12738

® Analysxs Request & Chain of Custody Record Cr‘ 01 - 1k page Lo L
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Laboratory remarks:

n

Client Name: e : matrix|bottle| size | pres. Requested Analysis
Address/Phone: 44-55 S .‘a, %‘”&-.qs a2 -(—:‘o é
TSR I ! 0 g 2
Client Contact: BQBBU (Z‘\nl_L . , . % 'éﬁ é N CZ) % _Qé /(g /m\
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L 8880 Interchange Drive, Houston, TX 77054 (713) 660-0901 |
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500 Ambassador Caffery Parkway, Scott, LA 70583 (318) 237-4775
1511 E. Orangethorpe Avenue, Fullerton, CA 92631 4) 447-6868




SPL Houston Environmental Laboratory

Sample Login Checklist

Date: Time:

-3¢~ 971 bzoc

SPL Sample ID: o

1T-e1 -8B
Yes No
] |Chain-of-Custody (COC) form is present. v
2 |COC is properly completed. v/
3 |If no, Non-Conformance Worksheet has been completed.
4 |Custody seals are present on the shipping container. /
5 |If yes, custody seals are intact. ' v
o |All samples are tagged or labeled. VY
7 |If no, Non-Conformance Worksheet has been completed. |
8 |Sample containers arrived intact S
9 |Temperature of samples upon arrival:
B C

10 (Method of sample delivery to SPL: |SPL Delivery

Client Delivery

FedEx Delivery (airbill #)

Other: Len: 5% (it 1245704,
11 [Method of sample disposal: SPL Disposal I

HOLD '

Return to Client

‘me: CZ) /Zbl Date:
G e (}% [-Fe- 57
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

7 7 Y

February 3, 1997

?‘R H Sc/é)l,
RECEIVED G,

Mr. Bobby Hill

Applied Earth Sciences

4455 S. Padre Island, Suite 28
Corpus Christi, TX 78411 |

]

The follewing report contains analytical results for samples received at Southern Petroleum
Laboratories (SPL) on January 31, 1997. The samples were assigned to Certificate of Analysis
No. 9701C50 and analyzed for all parameters as listed on the chain of custody.

There were no analytical problems encountered with this group of samples and all quality control
data was within acceptance limits.

If you have any questions or comments pertaining to this data report, please do not hesitate to
contact me. Please reference the above Certificate of Analysis No. during any inquiries.

Again, SPL is pleased to be of service to you. We anticipate workmg with you in fulfilling all
your current and future analytical needs.

Sout Petroleum Laboratories

Hgng Chen
Project Manager




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054

PHONE (713) 660-0901

SOUTHERN PETROLEUM LABORATORIES, INC.

i
[

Cértificate of Analysis Number: 97-01-C50

Approved for Release by:

/s

iok/Hoggfchen,~Project Manager

L

Greg Grandits
Laboratory Director

Idelis Williams
Quality Assurance Officer

o

The attached analytical data package may not be reproduced except in full
without the express written approval of this laboratory.



sglithern Petroleum Laboratories HOUSTON LABORATORY

* %% * SUMMARY REPORT***%*% 8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054
02/03/97 PHONE (713) 660-0901
Company: Applied Earth Sciences
Site: NAS Corpus Christi
Project No: 243-05616-01
Project: Air Analysis

ANALYTICAL DATA
. " NOTE: ND - Not Detected

SPL 1D CLIENT ID BENZENE TOLUENE ETHYLBENZ. XYLENE TPH-IR TPH-GC LEAD MTBE
MATRIX DATE SAMPLED PQL PQL PQL PQL
N
9701C50-01 MW-26 130 ND ND ND 24000 1y :
AIR 01/30/97 11:30:00 50ppm S50ppm S0ppm SO0ppm 250ppm /
9701C50-02 MH-29 150 ND 65 58 14000 \ \
. !
AIR 01/30/97 13:25:00 S0ppm 50ppm S0ppm 50ppm 250ppm !
9701.C50-03 MW-20 160 ND 60 ND 14000 . ‘
[
AIR 01/30/97 14:05:00 50ppm S0ppm 50ppm 50ppm 250ppm el '
9701C50-04 MW-13 160 ND 53 ND 10000
AIR 01/30/97 14:30:00 50ppm S50ppm 50ppm SOppm 250ppm v Ty
+C50-05 MW-21 66 ND ND ND 1600 = { \
ot v
AIR 01/30/97 14:45:00 SOppm 50ppm 50ppm S0ppm 250ppm ¢
L
r.
BTEX -

TPH-GC -




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

s ' Y

Certificate of Analysis No. HS$-9701C50-01

Applied Earth Sciences
4455 S. Padre Island Ste 28
Corpus Christi, TX 78411

ATTN: Bobby Hill DATE: 02/03/97
PROJECT: Air Analysis . ' . PROJECT NO: 243-05616-01
SITE: NAS Corpus.Christi MATRIX: AIR

SAMPLED BY: Applied Rarth Sciences Inc. DATE SAMPLED: 01/30/97 11:30:00
SAMPLE ID: MW-26 DATE RECEIVED: 01/31/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE | 130 50 P ppm

TOLUENE ND 50 P ppm

ETHYLBENZENE ND 50 P ppm

TOTAL XYLENE ND 50 P ppm

TOTAL VOLATILE AROMATIC HYDROCARBONS 130 ppm

METHOD 5030/8020 (Modified) **x*
Analyzed by: RL
Date: 01/31/97

Total Petroleum Hydrocarbons ' 24000 250 ppm
Method Modified 8015A Air***
Analyzed by: RL ;

Date: 01/31/97 07:22:00

(P) - Practical Quantitation Limit ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***xRef: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

7 o' 4

Certificate of Analysis No. H9-9701C50-02

Applied Earth Sciences
4455 S. Padre Island Ste 28
Corpus Christi, TX 78411

ATTN : Bobby Hill DATE : 02/03/97
PROJECT: Air Analysis ' . PROJECT NO: 243-05616-01
SITE: NAS Corpus.Christi MATRIX: AIR

SAMPLED BY: Applied.Rarth Sciences Inc. DATE SAMPLED: 01/30/97 13:25:00
SAMPLE ID: MW-29 DATE RECEIVED: 01/31/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE , 150 50 P ppm

TOLUENE ND 50 P ppm

ETHYLBENZENE 65 50 P ppm

TOTAL XYLENE 58 50 P ppm

TOTAL VOLATILE AROMATIC HYDROCARBONS 273 ppm

METHOD 5030/8020 (Modified)***
Analyzed by: RL
Date: 01/31/97

Total Petroleum Hydrocarbons © 14000 250 ppm
Method Modified 8015A Alr***
Analyzed by: RL

Date: 01/31/97 07:57:00

(P) - Practical Quantitation Limit ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd EAd.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Certificate of Analysis No. H9-9701C50-03

Applied Earth Sciences
4455 S. Padre Island Ste 28
Corpus Christi, TX 78411

ATTN: Bobby Hill DATE: 02/03/97
PROJECT: Air Analysis A . PROJECT NO: 243-05616-01
SITE: NAS Corpus, Christi MATRIX: AIR

SAMPLED BY: Applied Rarth Sciences Inc. DATE SAMPLED: 01/30/97 14:05:00
SAMPLE ID: MW-20 DATE RECEIVED: 01/31/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE 160 50 P ppm

TOLUENE | ND 50 P ppm

ETHYLBENZENE 60 50 P ppm

TOTAL XYLENE ND 50 P ppm

TOTAL VOLATILE AROMATIC HYDROCARBONS 220 ppm

METHOD 5030/8020 (Modified) **x*
Analyzed by: RL
Date: 01/31/97

Total Petroleum Hydrocarbons ~ 14000 250 ppm
Method Modified 8015A Air**x*
Analyzed by: RL

Date: 01/31/97 08:32:00

(P) - Practical Quantitation Limit ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

=

Certificate of Analysis No. H9-9701C50-04

Applied Earth Sciences
4455 3. Padre Island Ste 28
Corpus Christi, TX 78411

ATTN: Bobby Hill DATE: 02/03/97

PROJECT: Air Analysis ! - PROJECT NO: 243-05616-01
SITE: NAS Corpus .Christi MATRIX: AIR

SAMPLED BY: Applied Earth Sciences Inc. DATE SAMPLED: 01/30/97 14:30:00
SAMPLE ID: MW-13 DATE RECEIVED: 01/31/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE _ 160 50 P ppm

TOLUENE ND 50 P ppm

ETHYLBENZENE 53 50 P ppm

TOTAL XYLENE ND 50 P ppm

TOTAL VOLATILE AROMATIC HYDROCARBONS 213 ppm

METHOD 5030/8020 (Modified)***
Analyzed by: RL
Date: 01/31/97

Total Petroleum Hydrocarbons © 10000 250 ppm
Method Modified 8015A Air**x*
Analyzed by: RL i

Date: 01/31/97 09:06:00

(P) - Practical Quantitation Limit ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

WY

Certificate of Analysis No. H9-9701C50-05

Applied Earth Sciences
4455 S. Padre Island Ste 28
Corpus Christi, TX 78411

ATTN: Bobby Hill DATE: 02/03/97
PROJECT: Air Analysis , . PROJECT NO: 243-05616-01
SITE: NAS Corpus Christi MATRIX: AIR

SAMPLED BY: AppliedvEérth Sciences Inc. DATE SAMPLED: 01/30/97 14:45:00
SAMPLE ID: MW-21 DATE RECEIVED: 01/31/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE 66 50 P ppm

TOLUENE ' ND 50 P ppm

ETHYLBENZENE ND 50 P pPpm

TOTAL XYLENE ND 50 P ppm

TOTAL VOLATILE AROMATIC HYDROCARBONS 66 ppm

METHOD 5030/8020 (Modified) ***
Analyzed by: RL
Date: 01/31/97

Total Petroleum Hydrocarbons " 1600 250 ppm
Method Modified 8015A Alr***
Analyzed by: RL

Date: 01/31/97 09 41:00

(P). - Practical Quantitation Limit ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**xRef: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordarnce
with EPA guidelines for quality assurance.



QUALITY CONTROL

DOCUMENTATION



HOUSTON LABORATORY
** SPL BATCH QUALITY CONTROL REPORT ** PAGE 8880 INTERCHANGE DRIVE

®METHOD 5030/8020 (Modified) HOUSTON, TEXAS 77054
PHONE (713) 660-0901
Matrix: Air Batch Id: HP_P970131024800
T Units: ppm
BLANK SPIXKES
SPIKE Sample Spike Matrix  Spike Matrix  Spike MS/MSD QC Limits(**)
COMPOUNDS Results Added Duplicate Relative % {Advisory)
Result Recovery| Result Recovery]Difference{ RPD
<2> <3>! N <1l>- ‘ <4> <1l> <5> Max. Recovery Range
BENZENE ND ! 20 17 85.0 15 75.0 12.5 30 20 - 150
TOLUENE ND 20 13 65.0 13 65.0 o] 30 20 - 150
ETHYLBENZENE ND 20 12 60.0 11 55.6 8.70 30 20 - 150
O XYLENE ND 20 11 55.0 11 55.0 0 30 . 20 - 150
M & P XYLENE ND 20 13 64.5 12 59.5 8.06 30 20 - 150
Analyst: RL * = Values Outside QC Range. « = Data outside Method Specification limits.
Sequence Date: 01/31/97 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
Method Blank File ID: . ND = Not Detected/Below Detection Limit
Sample File ID: % Recovery = [( «<1> - <2> ) / «<«3> ] x 100
Blank Spike File ID: P_A7277.TX0 Relative Percent Difference = |(<4> - <S> | / {{<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: (**) = Source: Temporary Limits
Matrix Spike Duplicate File ID:
!
r.
SAMPLES IN BATCH(SPL ID): 9701B76-04A 9701C50-01A 9701C50-02A 9701C50-03A

9701C50-04A 9701C50-05A 9701B76-01A 9701B76-02A
9701B76-03A 9701C91-01A 9701B85-01A 9701B76-05A



HOUSTON LABORATORY

** SPL BATCH QUALITY CONTROL REPORT ** PAGE 8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054

®METHOD 8015 (Modified)
PHONE (713) 660-0901

Batch Id: HP_P970131032200

Matrix: Air
Units: ppm
BLANK SPIKES
SPIKE Sample Spike Matrix Spike Matrix Spike MS/MSD QC Limits(**)
COMPOUNDS Results Added Duplicate Relative % {Advisory)
Result Recovery| Result Recovery|Difference| RPD
<2> <3>, i <1l> . <4> <l> <5> Max. Recovery Range
TPHAIR ND } 200 120 60.0 140 70.0 15.4 30 20 - 150
Analyst: AA * = Values Outside QC Range. « = Data outside Method Specification limits.
Sequence Date: 01/31/97 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
Method Blank File ID: ND = Not Detected/Below Detection Limit
Sample File ID: % Recovery = [{ <1> - «2> ) / <«3> ]} x 100
Blank Spike File ID: PPB7012.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> )} x 0.5] x 100
Matrix Spike File ID: (**) = Source: Temporary limits
Matrix Spike Duplicate File ID:
{
!,
SAMPLES IN BATCH(SPL ID): 9701B76-04A 9701C50-01A 9701C50-02A 9701C50-03A

9701C50-04A
9701B76-03A
9701C75-01A

9701C50-05A 9701B76-01A 9701B76-02A
9701C75-02A 9701C91-01A 9701B85-01A
9701B76-05A



CHAIN OF CUSTODY

AND

SAMPLE RECEIPT CHECKLIST



97-0( ~C50

Page

Project No.

Environmental Laboratory

8880 Interchange Drive
Houston, Texas 77054

713/660-0901

Analysis Request and Chain of Custody Record

243 -8 ENH D/

Client/Project Name

p fad Sy S s A

Project Location

NP5 - s o
e | gy
mil-26 |20 7z | AF | 72¢ Bors)  frzx (soz)
mw 29 | VEAA |\ Jatter | A 2] - J
i on, |GPAA | s | 2r ot ] /
/13 | N | Tt | A || |
/21 \IZGAA |ttt \ Az ¥ 4

/] | — Y
Samplers: {Signature) ?;lir;::ils:?d by: ﬁ / M Date: //3@ / 7’ 7 Flselc;iv mb)y: M /Date/ ,;0 % /’Z‘V
g r '/ . . =
ﬁ%/%y/ A )@ | Time: / 7/ /5/ , / ) Tlme:/ﬂ/s e
7 Relinquishgd by. ( / Date: /“3/"9’7 W }J Date: / 5[/47 Intact
{Signatur . y , (Sighatur i
Affiliation MW -l Time: /2. ¢Z) Time: ZO[O
p 4 ﬁ ?sell;rr\’gt:(i;:)ed by: Date; ‘?Selgglzmy. Date: Intact
Time: Time:
SAMPLER REMARKS: /=3 % A f(/ I /ﬁ/( wse A Received for laboratory: ::: Laboratory No.
Y= V/fo é/ /%O 77 5/4/\/ @f/z) 8517/-0 73 L/ Data Results to:
Seal #




SPL Houston Environmental Laboratory

Sample Login Checkdist

Date: Time:
| -3 [200
SPL Sample ID: o
%1-0 ~CSD
Yes No
] |Chain-of-Custody (COC) form is present. v
2 |COC is properly completed. S
3 |If no, Non-Conformance Worksheet has been completed.
4 |Custody seals are present on the shipping container. /
5 [If yes, custody seals are intact. J
6 |All samples are tagged or labeled. v
7 |If no, Non-Conformance Worksheet has been completed. |
8 |Sample containers arrived intact /
9 |Temperature of samples upon arrival:
e
10 |Method of sample delivery to SPL:  |SPL Delivery ~
Client Delivery
FedEx Delivery (airbill #)
Other: .
11 [Method of sample disposal: SPL Disposal | ‘ v
HOLD '
Return to Client

" it e
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11
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1T
1

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

I— 1700 West Albany <« Broken Arrow, Oklahoma 74012 + Office (918) 251-2858 ¢ Fax (918) 251-2599

MORRISON KNUDSEN CORPORATION
NIK FERGUSON PLAZA

1300 WEST 3RD STREET
CLEVELAND, OH 44113

Attn: ALAN FOSDICK S
SWLO # : 28655.01 \
SAMPLE #: MW-26 R

SAMPLE MATRIX : AIR

PROJECT : AIR

LOCATION: MW-26

METHOD REFERENCE: MODIFIED ASTM-D1945

NATURAL GAS ANALYSIS
RESULTS REPORT IN %

PARAMETER RESULTS**

REPORT: 28655.01

DATE: 03/06/97

DEPTH FROM
DEPTH TO

DATE SAMPLED
DATE RECEIVED
DATE PREPIRED
DATE ANALYZED :
DILUTION FACTOR:

0.00

0.00
02/27/97
02/28/97

02/28/97
1.00

RESULTS**

OXYGEN 4.81

s.SULTS REPORTED TO A MAXIMUM OF 3 SIGNIFICANT FIGURES



1
1117
1T

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

MORRISON KNUDSEN CORPORATION

NIK FERGUSON PLAZA

1300 WEST 3RD STREET

CLEVELAND, OH 44113

Attn: ALAN FOSDICK oy

SWLO # : 28655.01
SAMPLE #: MW-26
SAMPLE MATRIX : AIR
PROJECT : AIR
LOCATION: MW-26

MISCELLANEOUS
PARAMETER RESULTS**
BTU 157

1700 West Albany ¢ Broken Arrow, Oklahoma 74012 = Office (918) 251-2858 < Fax (918) 251-2599

REPORT: 28655.01

DATE: 03/06/97

DEPTH FROM : 0.00
DEPTH TO : 0.00
DATE SAMPLED 02/27/97
DATE RECEIVED 02/28/97
DATE DATE REFERENCE

UNITS PREPARED ANALYZED METHOD

02/28/97 ASTMD-240

* .SULTS REPORTED TO A MAXIMUM OF 3 SIGNIFICANT FIGURES



117

137
1
]

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

.” 1700 West Albany ¢ Broken Arrow,

MORRISON KNUDSEN CORPORATION

NIK FERGUSON PLAZA

1300 WEST 3RD STREET

CLEVELAND, OH 44113

Attn: ALAN FOSDICK i

SWLO # : 28655.02 a i
SAMPLE #: MW-13 -

SAMPLE MATRIX : AIR

PROJECT : AIR

LOCATION: MW-13

METHOD REFERENCE: MODIFIED ASTM-D1945

NATURAL GAS ANALYSIS
RESULTS REPORT IN %

PARAMETER . RESULTS**

Oklahoma 74012 < Office (918) 251-2858 < Fax (918) 251-2599

REPORT: 28655.02

DATE: 03/06/97

DEPTH FROM
DEPTH TO

DATE SAMPLED
DATE RECEIVED
DATE PREPARED
DATE ANALYZED
DILUTION FACTOR:

0.00

0.00
02/27/97
02/28/97

02/28/97
1.00

RESULTS**

OXYGEN 4.87

ZSULTS REPORTED TO A MAXIMUM OF 3 SIGNIFICANT FIGURES



4

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

l 1700 West Albany ¢ Broken Arrow,

MORRISON KNUDSEN CORPORATION
NIK FERGUSON PLAZA

1300 WEST 3RD STREET
CLEVELAND, OH 44113

Attn: ALAN FOSDICK

SWLO # 28655.02

SAMPLE #: MW-13 o
SAMPLE MATRIX : AIR '
PROJECT : AIR

LOCATION: MW-13

MISCELLANEOUS
PARAMETER RESULTS**
BTU 205

SULTS REPORTED TO A MAXIMUM OF 3 SIGNIFICANT FIGURES

Oklahoma 74012

Office (918) 251-2858 < Fax (918) 251-2599

REPORT: 28655.02

DATE: 03/06/97

DEPTH FROM 0.00
DEPTH TO 0.00
DATE SAMPLED 02/27/97
DATE RECEIVED 02/28/97
DATE DATE REFERENCE

UNITS PREPARED ANALYZED METHOD

btu /.7 02/28/97 ASTMD-240



SOUTHWEST LABORATORY OF OKLAHOMA
1700 West Albany, Suite A / Broken Arrow, OK 74012
918-251-2858

SDG NARRATIVE

it March 6, 1997
A
CLIENT: MKF-OH
EPISODE NO.: 28655
SAMPLE NO.: 28655.01,02

SDG NO.: 28655

The samples were extracted and analyzed by method TO-14.

Both samples required about 2000 fold dilution due to the high levels of benzene.

g March 6, 1997

Joyonf Shringarpure, Ph.D.
Technical Director



EPA SAMPLE NO.

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET
MW-13
> Name: SWL-TULSA Contract: AIR

Lab Code: SWOK Case No.: MKF-OH SAS No.: SDG No.: 28655

Matrix: AIR Lab Sample ID: 28655.02

Date Received: 02/28/97 Lab File ID: Z3197.D

it
Date Analyzed: 02/28/97 Dilutieon Factor: 2010.0
GC Column:DB-624 ID:10.53  (mm)
CONCENTRATION UNITS:
CAS NO. COMPOUND PPBRV e
75-71-8--------- Dichlorodifluoromethane (F12 2000 U
74-87-3-=--—=-u-=-- Chloromethane 2000 10)
76-14-2-------~- 1,2-DC-1,1,2,2-TFA (F114) 2000 U
75-01-4~-----=--- Vinyl Chloride 2000 U
74-83-9--------- Bromomethane 2000 U
75-00-3--=---=-- Chloroethane 2000 U
75-69-4--------- Trichlorofluoromethane (F1i1) 2000 U
67-64-1--------- Acetone 2000 U
75-35-4-----c--- 1,1-Dichloroethene 2000 U
76-13-1--------- 1,1,2-TC-1,2,2-TFA (F113) 2000 U
75-09-2--------- Methylene Chloride 2000 U
75-16-0--=-=--=-= Carbon Disulfide 2000 9]
156-60-5~----~-- trans-1,2-Dichloroethene 2000 U
75-34-3---cuun-- 1,1-Dichloroethane 2000 U
78-93-3-----u--- 2-Butahone 2000 U
156-59-2------=~ cis-1,2-Dichloroethene 2000 U
67-66-3-------=~- Chloroform 2000 U
71-55-6--------- 1,1,1-Trichlorcethane 2000 U
107-06-2-------- 1,2-Dichloroethane 2000 U
71-43-2--------- Benzene 160000
56-23-5---c----- Carbon Tetrachloride 2000 U
78-87-5--------- 1,2-Dichloropropane 2000 U
79-01-6-------=-- Trichlorocethene 2000 U
108-10-1-------- 4-Methyl-2-Pentanone 2000 [9)
10061-01-5------ cis-1,3-Dichloropropene 2000 8)
10061-02-6------ trans-1,3-Dichloropropene 2000 U
108-88-3-------~ Toluene 2000 U
79-00-5---~------ 1,1,2-Trichloroethane 2000 U
591-78-6---~----- 2-Hexanone 2000 U
106-93-4-------- 1,2-Dibromoethane 2000 9]
127-18-4-------- Tetrachloroethene 2000 U
108-90-7-------- Chlorobenzene 2000 U
100-41-4-------- Ethylbenzene 20000
FORM I VOA AIR

-3



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

MW-13

,,,, - Name: SWL-TULSA Contract: AIR

Lab Code: SWOK " Case No.: MKF-OH SAS No.: SDG No.: 28655

Matrix: AIR Lab Sample ID: 28655.02

Date Received: 02/28/97 Lab File ID: 23197.D

' . . .
Date Analyzed: 02/28/97 : . Dilution Factor: 2010.0
’ )
GC Column:DB-624 ID: ©.53 (mm)
CONCENTRATION UNITS:
CAS NO. COMPQUND PPRV Q
13-302-07--~---- m, p-Xylene 8800
100-42-5-------- Styrene 2000 U
95-47-6--------- o-Xylene 1500 J
79-34-5--------- 1,1,2,2-Tetrachloroethane 2000 U
622-96-8-------- 4-Ethyltoluene 2000 U
108-067-8------- 1,3,5-Trimethylbenzene 2000 U
95-63-6--------- 1,2,4-Trimethylbenzene 2000 U
541-73-1-------- 1,3-Dichlorobenzene 2000 U
100-44-7-------- Benzyl Chloride 2000 U
106-46-7-~---=--- 1,4-Dichlorobenzene 2000 U
95-50-1--=------ 1,2-Dichlorobenzene 2000 U
120-82-1-------- 1,2,4-Trichlorobenzene 2000 U
87-68-3--------- Hexachlorobutadiene 2000 U
FORM I VOA AIR



Data File: /chem/z,i/z970223a,b/23197.d
Date : 28-FEB-97 16:16

Instrument ¢ z.i

Sample 1D : MW-13

Column phase ; DB-624

Yolume Injected (ul) : 0,0

Co}umn diameter ¢ 0,53

T (x10°7)

1,5
wE
1.3-5
1.2-:,
1.1-i
1.0-5

0.9-

R

2-Dichloroethane-d4 (6.460)

— 1 _4-Niflugrobenzene (7,112)+

D 009>

-

. 10...

/chen/z,1/2970228a,b/23197,d

- 4-Bronof luorobenzene (12,521}

- ===—xfilorobenzene-d5 (10,847}
=

RV

r
.

_ U""LN’MW_

14

15.. —

16.. —

17.. —

18...

.19.. -

.20..

..22.. —




Data File: /chem/z.i/z970228a.b/z3197.d
Report Date: 03-Mar-1997 07:52

Southwest Laboratory of Oklahoma

VOLATILE QUANT REPORT
Data file : /chem/z.i/z970228a.b/z3197.4d
Lab. Id. : 28655.02 Quant Type: ISTD
Inj Date : 28-FEB-97 16:16 o
Operator : JGW o = Inst ID: z.i
Smp Info : Mw-13 o \
Misc Info : MS499**INST:Z*MKF-OH*28655.02*0.002ML
Comment : 10" TO 5PSIG, 300MLS, CANISTER SWL133
Method : /chem/z.i/z970228a.b/Z TOl4.m
Meth Date : 28-Feb-1997 08:28

Page

Cal Date : 28-rFEB-97 07:58 Cal File: z3186.d

Als bottle: 14

Dil Factor: 2010.000
Integrator: HP RTE
Sample Type: AIR

CONCENTRATIONS

QUANT SIG ON-COLUMN FIN.

Compounds MASS RT REL RT RESPONSE ( ppbv) ( pp
* 19 Bromochloromethane 128.00 §.933 (1.000) 122332 10.00

21 1,2-Dichloroethane-d4 65.00 6.460 (1.089) 260675 7.82 7.

2/ "~nzene 78.00 6.862 (0.965) 4554752 78.31 15741S.
4-Difluorobenzene 114.00 7.112 (1.000) 623510 10.00

3 » Toluene-ds 98.00 9.009 (0.831) 691417 8.98 8.
+ 42 Chlorobenzene-ds 117.00 i10.841 (1.000) 660284 10.00

44 Ethylbenzene 91.00 11.177 (:1.031) 1172188 10.07 20251.

45 m,p-Xylene 106.00 11.341 (1.046) 181202 4.40 8850,

48 o-Xylene . . 106.00 11.882 (1.096) 30332 0.72 1463.

95.00 12.527 (1.156) 502680 8.17 8.

$ S0 4-Bromofluorobenzene

QC Flag Legend

a - Target compound detected but, quantitated amount
Below Limit Of Quantitation (BLOQ) .
Q - Qualifier signal failed the ratio test.

Target Version: Target 3.00
Compound Sublist:

MS414.sub

AL
bv)

98 (aQ)

as

73 (Q}

51(aQ) 14
17 (a)

-1

10



. » Name: SWL-
Lab Code: SWOK
Matrix: AIR

Date Received:
Date Analyzed:

GC Column:DB-6

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

TULSA Contract: AIR

Case No.: MKF-OH SAS No.:

SDG No. :

EPA SAMPLE NO.

MW-26

28655

Lab Sample ID: 28655.01

02/28/97 Lab File ID:  Z3198.D
02/28/97. . - Dilution Factor: 1910.
24 ID:4d.53  (mm)

CONCENTRATION UNITS:

0

CAS NO. COMPOUND PPBV 0
75-71-8--------- Dichlorodifluoromethane (F12 1900 U
74-87-3--------- Chloromethane 1300 U
76-14-2--------- 1,2-DC-1,1,2,2-TFA (F114) 1900 U
75-01-4--------- Vinyl Chloride 1900 U
74-83-9--=------- Bromomethane 1900 U
75-00-3--------- Chloroethane 1900 U
75-69-4--c-----= Trichlorofluoromethane (F11) 1900 U
67-64-1--------- Acetone 1900/{. U
75-35-4------n-- 1,1-Dichloroethene 1900 U
76-13-1--------- 1,1,2-TC-1,2,2-TFA (F113) 1900 U
75-09-2-----~--~ Methylene Chloride 1900 U
75-15-0----=~--== Carbon Disulfide 1900 U
156-60-5-------- trans-1,2-Dichlorcethene 1900 U
75-34-3--------~ 1,1-Dichlorcethane 1900 U
78-93-3--wceu 2-Butahone 1900 U
156-59-2-------- cis-1,2-Dichloroethene 1900 1}
67-66-3-----~---- Chloroform 1900 U
71-55-6--------- 1,1,1-Trichloroethane 1900 U
107-06-2---w-~-- 1,2-Dichloroethane 1900 U
71-43-2------=-- Benzene 110000
56-23-5~------=- Carbon Tetrachloride 1900 U
78-87-5-~------~- 1,2-Dichloropropane 1900 U
79-01-6~--------- Trichloroethene 1900 U
108-10-1-------- 4-Methyl-2-Pentanone 1900 U
10061-01-5------ cis-1,3-Dichloropropene 1900 9)
10061-02-6----~~ trans-1,3-Dichloropropene 1900 U
108-88-3-------- Toluene - 1900 U
79-00-5--------- 1,1,2-Trichloroethane 1900 U
591-78-6----~---- 2-Hexanone 1900 U
106-93-4-----~--- 1, 2-Dibromoethane 1900 U
127-18-4-------- Tetrachloroethene 1900 U
108-90-7-------- Chlorcbenzene 1900 U
100-41-4-------- Ethylbenzene 8200
AIR

FORM I VOA



EPA SAMPLE NO.

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET
MW-26
o Name: SWL-TULSA Contract: AIR
Lab Code: SWOK Case No.: MKF-OH SAS No.: SDG No.: 28655
Matrix: AIR Lab Sample ID: 28655.01
Date Received: 02/28/97 Lab File ID: Z3198.D
Date Analyzed: 02/28/97 Dilution Factor: 1910.0
GC Column:DB-624 ID:%0.53 (mm)
CONCENTRATION UNITS:

CAS NO. COMPOUND PPBV .0

13-302-07------- m,p-Xylene 2400

100-42-5-------- Styrene 1300 U

95-47-6--------- o-Xylene 13900 U

79-34-5----~----- 1,1,2,2-Tetrachlorcethane 1900 U

622-96-8-------- 4-Ethyltoluene 1900 u

108-067-8------- 1,3,5-Trimethylbenzene 1900 U

95-63-6--------- 1,2,4-Trimethylbenzene 1900 U

541-73-1-------- 1,3-Dichlorobenzene 1900 U

100-44-7-------- Benzyl Chloride 1900 U

106-46-7-------- 1,4-Dichlorocbenzene 1900 U

95-50-1--------- 1,2-Dichlorobenzene 1900 U

120-82-1-------- 1,2,4-Trichlorobenzene 1900 U

87-68-3--------- Hexachlorobutadiene 1900 U

FORM I VvOA AIR

16



Data File: /chen/z,i/2970228a.b/23193.d
Date ; 2B-FEB-97 16:49

Instrument ¢ z,i

Sample ID ¢ MW-26

Column phase : DB-624

Yolume Injected (ul) : 0,0

Column diameter :

0.53
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Data File: /chem/z.i/z970228a.b/z3198.d Page -1

Report Date:

03-Mar-1997 08:06

Southwest Laboratory of Oklahoma

VOLATILE QUANT REPORT

Data file /chem/z.1/2970228a.b/z3198.d
Lab. Id. 28655.01 Quant Type: ISTD
Inj Date 28-FEB-97 16:49 y
Operator JGW o - Inst ID: z.1
Smp Info MW-26 .
Misc Info : MS499**INST:ZXMKF-OH*28655.0l*0.002ML
Comment : 9" TO S5PSIG, 300MLS, SWL100
Method : /chem/z.1/2z970228a.b/Z TOl4.m
Meth Date : 28-Feb-1997 08:28
Cal Date : 28-FEB-97 07:58 Cal File: z3186.d
Als bottle: 12
Dil Factor: 1910.000 Target Version: Target 3.00
Integrator: HP RTE Compound Sublist: MS414.sub
Sample Type: AIR
CONCENTRATIONS
QUANT SIG ON-COLUMN FINAL
Compounds MASS RT REL RT RESPONSE ( ppbv) { ppbv)
* 19 Bromochloromethane 128.00 5.935 (1.000) 123317 10.00 (Q)
$ 21 1,2-Dichloroethane-d4 65.00 6.455 (1.088) 261112 7.77 7.77(a)
24 T~nzene 78.00 6.864 (0.965) 3150524 55.72 106442.00
M ;-Difluorobenzene 114.00 7.114 (1.000} 606085 10.00 -
- —l.2-Dichlorepropame—————————63700 F39-—+163% 90963 T 36— 9— /“/1‘/’7
$ 35S Toluene-ds 98.00 §.018 (0.831) 734521 9.18 9.18 (aQ)
« 42 Chlorobenzene-dS 117.00 10.849 (1.000) 686200 10.00 o
44 Ethylbenzene 91.00 11.179 (1.030) 515929 4.26 8150.16
45 m,p-Xylene . 106.00 11.337 (1.045) 52752 1.23 2355.98(Q)
$ 50 4-Bromofluorobenzene 95.00 12,523 (1.154) 507156 7.93 7.93(a)

QC Flag Legend

a - Target compound detected but, quantitated amount
Below Limit Of Quantitation (BLOQ) .
Q - Qualifier signal failed the ratio test.
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SOUTHWEST LABORATORY OF OKLAHOMA
1700 West Albany, Suite A / Broken Arrow, OK 74012
918-2571-2858

SDG NARRATIVE

i March 6, 1997
ER
CLIENT: MKF-OH
EPISODE NO.: 28655
SAMPLE NO.: 28655.01,02
SDG NO.: 28655

Both samples had very high levels of TPH. The TPHs were reported as JP4. The
samples were analyzed by modified TO-3.

. Jayant Shringcrp;ure%[x March 6, 1997

Technical Director



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

MW-13

~ » Name: SWL-TULSA Contract: AIR

Lab Code: SWOK Case No.: MKF-OH SAS No.: SDG No.: 28655

Matrix: AIR Lab Sample ID: 28655.02

Date Received: 02/28/97 Lab File ID: - D9485.D

Date Analyzed: 02/28/97 ! - Dilution Factor: 20106@

: |
GC Column:DB-624 ID: .53 (mm)
CONCENTRATION UNITS:

2/28/97 METHOD: MODIFIED TO3 :
TOTAL PETROLEUM HYDROCARBON AS JP4 16,000,000 PPBV

FORM I VOA AIR
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Data File: /chem/d, 1/d970228a,b/d94€5, d

Date : 28-FEB-1997 16:05
Instrument ¢ d.i

Sample 1D ¢ HW-13

Column phase ; DB-624

Volume Injected (ul) : 0,0

Column diameter ¢
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Data File: /chem/d.i/d970228a.b/ds485.d
Report Date: 03-Mar-1997 07:55

Page -1

Southwest Laboratory of Oklahoma

VOLATILE QUANT REPORT

QC Flag Legend

a -
A -

r

Target compound detected but, quantitated amount
Below Limit Of Quantitation (BLOQ) .
Target compound detected but, quantitated amount

~xceeded maximum amount.
dalifier signal failed the ratio test.

Data file : /chem/d.i/d970228a.b/d9485.d
Lab. Id. : 28655.02 Quant Type: ISTD
Inj Date : 28-FEB-1997 16:05 i
Operator : JGW ’ - Inst ID: d.1i
Smp Info : MW-13 o
Misc Info : MS499**INST:D*MﬁF—OH*28655.02*0.000249ML
. Comment : 10" TO 5 PSIG, 1000X DILUTION, 30MLS
Method : /chem/d.i/d970228a.b/D_TPHAIR.m
Meth Date : 28-Feb-1997 09:25
Cal Date : 28-FEB-97 09:31 Cal File: d947s.d
Als bottle: 0
Dil Factor: 20100.000 Target Version: Target 3.00
Integrator: HP RTE Compound Sublist: all.sub
Sample Type: AIR
CONCENTRATIONS
QUANT SIG ON-COLUMN FINAL
. Compounds MASS RT REL RT RESPONSE ( ppbv} ( ppbv)
M 1 TPH AS JP-4 100.00 6811583 785.01 15778871.98
2 TPH_1 43.00 5.350 (0.861) 1719256 3708.89 74548772.90(AH)
? TPH_2 43.00 5.600 (0.901) 364088 6105.48 122720217.82(AQ)
H3 43.00 5.867 (0.944) 116980 414.95 8340519.86(A)
- . Bromochloromethane 128.00 6.217 (1.000) 81140 10.00 (Q)
$ 6 1,2-Dichloroethane-d4 65.00 i 6.750 (1.086) 157488 12.30 12.}0(a)
7 TPH_4 43.00 7.133 (1.147) 410148 617.29 12407633.86 (A)
8 TPH_5 (Benzene) 78.00 7.150 (0.966) 686496 1128.82 22689290.74(A)
9 TPH_6 - 43.00 7.333 (1.180) 585984 1012.55 20352258.03 (A)
* 10 1,4-Difluorobenzene 114.00 7.400 (1.000) 398900 10.00
11 TPH_ 7 §7.00 7.800 {(1.054) 92332 172.59 3469109.69
12 TPH_8 55.00 8.483 (1.365) 2202018 2935.59 59005492.60(A)
$ 13 Toluene-ds 98.00 9.300 (0.834) 580584 11.21 11.21(a)
14 TPH 9 (Toluene) $2.00 9.383 (0.842) 3427 3.31 66714.78 (a)
15 TPH_10 43.00 9.933 (1.598) 191898 171.69 3450960.14(A)
+« 16 Chlorobenzene-ds 117.00 11.150 (1.000) 510460 10.00
17 TPH_ 11 43.00 11.333 (1.823) 205652 374.02 7517916.24 (A}
18 TPH_12 (Ethylbenzene) 91.00 11.483 (1.030) 123764 302.87 6087787.55(A)
19 TPH_13 {(m,p-Xylene) 106.00 11.633 (1.043) 14000 49.23 989625.09
20 TPH_14 43.00 12.067 (1.941) 84928 79.89 1605967.51 (AQ)
21 THP_15 (o-Xylene) 106.00 12.183 (1.093) 1304 9.59 192902.84(aQ)
$ 22 4-Bromofluorobenzene 95.00 12.833 (1.151) 305560 8.43 8.43(a)
23 TPH_16 57.00 14.083 (1.263) 8708 10.77 216645.72



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

MW-26

3y Name: SWL-TULSA Contract: AIR
Lab Code: SWOK Case No.: MKF-OH SAS No.: SDG No.: 28655

Matrix: AIR Lab Sample ID: 28655.01

Date Received: 02/28/97 Lab File ID: D9484.D

Date Analyzed: 02/28/97 A - Dilution Factor: 19100@//

GC Column:DB-624 'ID: 0.53 (mm)
CONCENTRATION UNITS:

2/28/97 METHOD: MODIFIED TO03
: TOTAL PETROLEUM HYDROCARBON AS JP4 110,000,000 PPBV

FORM I VOA AIR

30
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Data File: /chen/d.i/d970228a,b/d9484,d
Date ¢ 28-FEB-1997 15:21

Instrument ; d,i

Sample ID ¢ MW-26

Column phase : DB-624

Yolume Injected (uL) ¢ 0.0
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Data File: /chem/d.i/d970228a.b/d9484.d
Report Date: 28-Feb-1997 15:26

Page

Southwest Laboratory of Oklahoma

VOLATILE QUANT REPORT

Data file : /chem/d.i/d970228a.b/d9484.d
Lab. Id. : 28655.01 Quant Type: ISTD
Inj Date : 28-FEB-1997 15:21 .
Operator : JGW ' Inst ID: d.i
" Smp Info : MW-26 o
Misc Info : MS499**INST:D*MkF-OH*28655.01*0.000262ML
Comment :+ 9" TO 5 PSIG, 1000X DILUTION, 30MLS
. Method : /chem/d.1/d970228a.b/D TPHAIR.m
Meth Date : 28-Feb-1997 09:25
Cal Date : 2B-FEB-97 09:31 Cal File: d9479.d
Als bottle: 0
Dil Factor: 19100.000 Target Version: Target 3.00
Integrator: HP RTE Compound Sublist: all.sub

Sample Type: AIR

CONCENTRATIONS
QUANT SIG ON-COLUMN  FINAL
Compounds MASS RT REL RT  RESPONSE { ppbv) ( ppbv)
M 1 TPH AS JpP-4 100.00 52451339 5761.43 110043386.80
2 TPH 1 43.00 $.350 (0.858) 10104576 20776.10 396823626.86 (AQH)
- “oH 2 43.00 5.633 (0.904) 3166448 50609.05 966632937.53 (AQ)
H_3 43.00 5.900 (0.947) 77649 262.52 5014144.52(A)
+ . Bromochloromethane 128.00 _ §.233 (1.000) 85132 10.00 Q)
$ 6 1,2-Dichloroethane-d4 65.00 " 6.767 (1.086) 158884 11.82 11.82(a)
7 TPH_4 43.00 7.000 (1.123) 2670438 3830.69 73166174.33 (AQ)
8 TPH_5 (Benzene) 78.00 7.167 (0.966) 4933216 8729.63 166735966.75 (A)
9 TPH 6 43.00 7.300 (1.171) 14216928  23414.16 447210593.88 (A)
* 10 1,4-Diflucrobenzene 114.00 7.417 (1.000) 370668 10.00
11 TPH_7 57.00 7.883 (1.063) 205614 413.62 7900138.82 (AQH)
12 TPH_8 55.00 8.567 (1.374) 14077296 17886.97 341641244.39 (A)
$ 13 Toluene-ds 98.00 9.350 (0.836) 573952 10.73 10.73 (aQ}
14 TPH_9 (Toluene) 92.00 9.317 (0.833) 1118 1.04  20024.28 (aQH)
15 TPH_10 43.00 9.983 (1.602) 664224 566.40 10818412.47 (AQ)
« 16 Chlorobenzene-ds 117.00 11.183 (1.000) 527220 10.00
17 TPH 11 43.00 11.350 (1.821) 929344 1610.96 30769505.86 (A)
18 TPH_12 (Ethylbenzene) 91.00 11.500 (1.028) 1081216 2561.83 48931075.78 (A)
19 TPH_13 (m,p-Xylene) 106.00 11.650 (1.042) 89236 303.84 5803498.91(A)
20 TPH_14 43.00 12.133 (1.947) 179968 161.37 3082198.64 (AQ)
21 THP_15 (o-Xylene) 106.00 12.200 (1.091) 13776 67.23 1284109.27
$ 22 4-Bromofluorobenzene 95.00 12.850 (1.149) 426024 11.38 11.38(a)
23 TPH_16 57.00 14.083 (1.259) 40292 48.28 922269.14

QC Flag Legend

Target compound detected but, quantitated amount

a_
Below Limit Of Quantitation (BLOQ).

A - Target compound detected but, quantitated amount
‘xceeded maximum amount.

- <«ualifier signal failed the ratio test.

-1
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GULF STATES ANALYTICAL
06/10/97 |

Mr. Alan Fosdick

Morrison Knudsen Corporation
1500 West 3rd Street
Clevel:nd, OH 44113

Reference:
Project: *AS Corpus Christi / AES
i'roject No.: 4324-087
Date Received: 05/28/97
G3A Group: 29979 Group Report Datw=: 06/05/97

I'ear Mr. Fosdick:

Enclosed are the analytical results for your above referenced project.
The following samples are included in the report.

CCT/VP1010521 :156915 CCT/VP1020521 :156916
CCT/VP1030521 :156917 CCT/VP1040521 :156918
CCT/VP1050521 :156919 CCT/VP1060521 :156920

CCT/VP2010521 :156921
Al1 holding times were met for thoe tests performed on these samples.

Our A2LA z:creditation requires that, should this report be reproduced,
it must be reproduced in total.

Enclosed please find the Quality Control Summary. All quality control
results for the QC batch that are applicable to this sample(s) are
acceptrble except as noted in the QC bach repcrts.

If “he report is acceptable, please apprcvse the enclosed invoice and
forward it for payment.

Thank you for selecting Core Lab - Gulf States Analytical to serve as your
analytical laboratory on this project. Ii{ you have any questions
conce:ning these results, please feel free to contact me at any time.

We look forward to working witli you on future projects.

Sincerely yours,

ﬁmw LLJW

Randall Wright
Project Manager

Cere Laboratories, Inc.
6310 Rothway, Houston, Texas 77040, (713) 690-4444, Fax (713) 690-5646



NAS Corpus Christi
Analytical Sample Summary

Sample Sample Description
Date Identification
Number

5/21/97|CCT\VP1010521 |Well 20 undiluted, before oxidizer
5/21/97 {CCT\WP1020521 |Well 29 undiluted, before oxidizer
5/21/97 |CCT\WP1030521 {Well 21 undiluted, before oxidizer
5/21/97 |CCT\WWP1040521 |Well 13 undiluted, before oxidizer
5/21/97 |CCT\VP1050521 |Well 26 undiluted, before oxidizer
5/21/97 |CCT\VP1060521 |Well 26 diluted, before oxidizer
5/21/97{CCT\VP2010521 |Well 26 after oxidizer




GULF STATES ANALYTICAL

ANALYSIS SUMMARY REPORT

Morrison Knudsen Corporation GSA Group: 29979

1500 West 3rd Street ;ate Peported: 06/05/97

Cleveland, OH 44113-1406 Date Receivad: 05/28/97

Attn: Mr. Alan Fosdick Purchase Order:

Project: NAS Corpus Christi / AES Project No.: 4324-087
Results Limit of

Test Analysis as Received Units Quantitation

Sample:156915 - 05/21/97 - CCT/VP1010521
8340 Volatiles, TO-14

Benzene 35,900 ppbv 1,000
Toluene 2,140 ppbv 1,000
Ethylbenzene 20,100 ppbv 1,000
m,p-Xylene 27,400 ppbv 1,000
o-Xylene 4,910 ppbv 1,000
CL15 Non Routine Test 9,810 ppby. Y (1) 1,000
S .
Sample:156516 - 05/21/97 - CCT/VP1020521
8340 Volatiles, TO-14 4
Renzene 105,000 ppbv 6,000
Toluene 36,700 ppbv 1,000
Ethylbenzene 33,500 ppbv 1,000
m,p-Xylene 77,100 ppbv 1,000
o-Xylene 19,300 ppbv 1,000
CL1S5 HNon Roukine Test 15,400 ppby 1,000
Sample:156917 - 05/21/97 - CCT/VvP1030521
8340 Volatiles, TO-14 ,
Benzene 233,000 ppbv 6,000
Toluene 22,400 ppbv 1,000
Ethylbenzene 22,100 ppbv 1,000
m,p-Xylene 49,000 ppbv 1,000
o-Xylene 11,700 ppbv o 1,000
CL1l5 Non Routine Test 12,500 ‘ 4$bv-/§’7' 1,000
Sample:156918 - 05/21/%97 - CCT/VP1l040521
8340 Volatiles, TO-14
Benzene 265,000 ppbv 10.000
Toluene 17,700 ppbv 1,000
Ethylbenzene 34,700 ppbv 1,000
m,p-Xylene 62,600 ppbv 1,000
o-Xylene 13,600 ppbv 1,000
CL15 Non Routine Test 15,100 ;pbfjb/}wu 900
Sample:156919 - 05/21/97 - CCT/VP1050521
740 Volatiles, TO-14
Benzene 95,000 ppbv 6,000

Core Laboratories, Inc.
6310 Rothway, Houston, Texas 77040, (713) 690-4444, Fax (713) 690-5646



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

1010521
"~ Name: GULF STATES ANALYTICAL Contract: pﬂu)—ao
Lab Code: GSAI Case No.: SAS No.: SDG No.: 29979
Matrix: (soil/water) AIR Lab Sample ID: 156915
Sample wt/vol: 0.5 (g/mL) ML Lab File ID: vVOC005
Level: (low/med) LOW Date Received: 05/28/97
% Moisture: not dec. Date Analyzed: 05/29/97
GC Column: SPB-5 ID: 0.32 (mm) Dilution Factor: 1200
Soil Extract Volume: (mL) Soil Aliquot Volume: (uL
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) PPBV Q
71-43-2--------- Benzene 36000
100-41-4----~--- Ethylbenzene 20000
———————————————— m, p-Xylene 27000
95-47-6--------- o-Xylene 4900
———————————————— Xylenes (total) 32000
108-88-3-------- Toluene 2100

G023
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
1010521
T3b Name: GULF STATES ANALYTICAL Contract: Mw-2©
Lab Code: GSAI Case No.: SAS No. : SDG No.: 29979
Matrix: (soil/water) AIR Lab Sample ID: 156915
Sample wt/vol: 0.5 (g/mL) ML Lab File ID: VOC005
Level: (low/med) LOW Date Received: 05/28/97
% Moisture: not dec. Date Analyzed: 06/02/97
GC Column: SPB-5 ID: 0.32 (mm) Dilution Factor: 1200
Soil Extract Volume: (mL) Soil Aliguot Volume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) PPBV 0
71-43-2--------- Benzene 45000
100-41-4-------- Ethylbenzene 25000
———————————————— m, p-Xylene 33000
95-47-6----=--~~ o-Xylene 5900
———————————————— Xylenes (total) 38000
108-88-3-------- Toluene 3100

N

g



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

1020521
"ab Name: GULF STATES ANALYTICAL Contract:
Lab Code: GSAI Case No.: SAS No.: SDG No.: 29979
Matrix: (soil/water) AIR Mw- 39 Lab Sample ID: 156916
Sample wt/vol: 0.5 (g/mL) ML Lab File ID: VvOC006
Level: (low/med) LOW Date Received: 05/28/97
% Moisture: not dec. Date Analyzed: 05/29/97
GC Column: SPB-5 ID: 0.32 (mm) Dilution Factor: 1300
Soil Extract Volume: (mL) Soil Aliquot Volume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) PPBV Q
71-43-2--------- Benzene 110000 |E
100-41-4-------- Ethylbenzene 33000
———————————————— m, p-Xylene 77000
95-47-6-----~--- o-Xylene 19000
———————————————— Xylenes (total) 96000
108-88-3-------- Toluene 37000




1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

1020521
Tab Name: GULF STATES ANALYTICAL Contract: Mw=-219
Lab Code: GSAI Case No.: SAS No. : SDG No.: 29979
Matrix: (soil/water) AIR Lab Sample ID: 156916
Sample wt/vol: 0.1 (g/mL) ML Lab File ID: VOC007
Level: (low/med) LOW Date Received: 05/28/97
% Moisture: not dec. Date Analyzed: 06/02/97
GC Ccolumn: SPB-5 ID: 0.32 (mm) Dilution Factor: 6500
Soil Extract Volume: (mL) Soil Aliquot Volume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) PPBV 0
71-43-2--------- Benzene 100000
100-41-4-------- Ethylbenzene 22000
———————————————— m, p-Xylene 49000
95-47-6--------- o~-Xylene 14000
———————————————— Xylenes (total) 63000
108-88-3---~----- Toluene 29000

DGHOSE



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

1030521
"1b Name: GULF STATES ANALYTICAL Contract: pmuy- 7|
Lab Code: GSAI Case No.: SAS No.: SDG No.: 29979
Matrix: (soil/water) AIR Lab Sample ID: 156917
Sample wt/vol: 0.5 (g/mL) ML Lab File ID: vOCo07
Level: (low/med) LOW Date Received: 05/28/97
% Moisture: not dec. Date Analyzed: 05/29/97
GC Column: SPB-5 ID: 0.32 (mm) Dilution Factor: 1200
Soil Extract Volume: (mL) Soil Aliquot Volume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) PPBV Q
71-43-2--------- Benzene 140000} E
100-41-4-------~- Ethylbenzene 22000
———————————————— m, p-Xylene 49000
95-47-6--------- o-Xylene 12000
———————————————— Xylenes (total) 60000
108-88-3-------~ Toluene 22000




1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
1030521
T2b Name: GULF STATES ANALYTICAL Contract: mw-=-2 |
Lab Code: GSAI Case No.: SAS No.: SDG No.: 29979
Matrix: (soil/water) AIR Lab Sample ID: 156917
Sample wt/vol: 0.1 (g/mL) ML Lab File ID: vOCo008
Level: (low/med) LOW Date Received: 05/28/97
% Moisture: not dec. Date Analyzed: 06/02/97
GC Column: SPB-5 ID: 0.32 (mm) Dilution Factor: 6000
Soil Extract Volume: (mL) Soil Aliguot Volume:
CONCENTRATION UNITS:
CAS NO COMPOUND (ug/L or ug/Kg) PPBV 0
71-43-2----~----~ Benzene 230000
100-41-4-------- Ethylbenzene 47000
———————————————— m, p-Xylene 98000
95-47-6~-~----~-- o-Xylene 24000
---------------- Xylenes (total) 120000
108-88-3-------- Toluene 42000
DODUE3



1a EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
muw=- (D 1040521
"ab Name: GULF STATES ANALYTICAL Contract:
Lab Code: GSAI Case No.: SAS No.: SDG No.: 29979
Matrix: (soil/water) AIR Lab Sample ID: 156918
Sample wt/vol: 0.05 (g/mL) ML Lab File ID: VOC009
Level: (low/med) LOW Date Received: 05/28/97
% Moisture: not dec. Date Analyzed: 06/02/97
GC Column: SPB-5 ID: 0.32 (mm) Dilution Factor: 11000
Soil Extract Volume: (mL) Soil Aliquot Volume:
CONCENTRATION UNITS:
CAS NO COMPOUND (ug/L or ug/Kg) PPBV 0
71-43-2--=---=---- Benzene 260000
100-41-4-------- Ethylbenzene 42000
———————————————— m,p-Xylene 73000
95-47-6--------- o-Xylene 17000
———————————————— Xylenes (total) 89000
108-88-3-------- Toluene 24000
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

1040521
“ab Name: GULF STATES ANALYTICAL Contract: M =V3
Lab Code: GSAI Case No.: SAS No.: SDG No.: 29979
Matrix: (soil/water) AIR Lab Sample ID: 156918
Sample wt/vol: 0.5 (g/mL) ML Lab File ID: VOCo008
Level: (low/med) LOW Date Received: 05/28/97
% Moisture: not dec. Date Analyzed: 05/29/97
GC Column: SPB-5 ID: 0.32 (mm) Dilution Factor: 1100
Soil Extract Volume: (mL) Soil Aliquot Volume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) PPBV Q
71-43-2--------- Benzene 190000 E
100-41-4-------- Ethylbenzene 35000
———————————————— m, p-Xylene 63000
95-47-6--------- o-Xylene 14000
———————————————— Xylenes (total) 76000
108-88-3-------- Toluene 18000
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

096 1050521
- Tab Name: GULF STATES ANALYTICAL Contract: m
‘pLab Code: GSAI Case No.: SAS No. : SDG No.: 29979
Matrix: (soil/water) AIR Lab Sample ID: 156919
Sample wt/vol: 0.1 (g/mL) ML Lab File ID: vVOC010
Level: (low/med) LOW Date Received: 05/28/97
% Moisture: not dec. Date Analyzed: 06/02/97
GC Column: SPB-5 ID: 0.32 (mm) Dilution Factor: 6000
Soil Extract Volume: (mL) Soil Aliquot Volume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) PPBV o)
71-43-2--------- Benzene 85000
100-41-4-------- Ethylbenzene 21000
———————————————— m, p-Xylene 26000
95-47-6--~~~-~~- o-Xylene 7100
———————————————— Xylenes (total) 33000
108-88-3-------- Toluene 6300




1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

M ~36 1050521
T.ab Name: GULF STATES ANALYTICAL Contract:
Lab Code: GSAI Case No.: SAS No.: SDG No.: 29979
Matrix: (soil/water) AIR Lab Sample ID: 156919
Sample wt/vol: 0.5 (g/mL) ML Lab File ID: VOC009
Level: (low/med) LOW Date Received: 05/28/97
% Moisture: not dec. Date Analyzed: 05/29/97
GC Column: SPB-5 ID: 0.32 (mm) Dilution Factor: 1200
Soil Extract Volume: (mL) Soil Aliquot Volume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) PPBRV 0
71-43-2-----=---- Benzene 85000 |E
100-41-4-------- Ethylbenzene 23000
———————————————— m, p-Xylene 32000
95-47-6--------- o-Xylene 8000
———————————————— Xylenes (total) 39000
108-88-3-----~--~ Toluene 6200
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1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

dileted ""“'"’j 1060521

‘T,ab Name: GULF STATES ANALYTICAL Contract:
pab Code: GSAI Case No.: SAS No.: SDG No.: 29979
Matrix: (soil/water) AIR Lab Sample ID: 156920
Sample wt/vol: 0.5 (g/mL) ML Lab File ID: VOC011
Level: (low/med) LOW Date Received: 05/28/97
% Moisture: not dec. Date Analyzed: 06/02/97
GC Column: SPB-5 ID: 0.32 (mm) Dilution Factor: 1200
Soil Extract Volume: (mL) Soil Aliquot Volume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) PPBV o)
71-43-2--------- Benzene 21000
100-41-4-------- Ethylbenzene 6600
———————————————— m, p-Xylene 9300
95-47-6--------- o-Xylene 2600
———————————————— Xylenes (total) 12000
108-88-3---~----- Toluene 2400




1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

EFFlntnr 2010521
b Name: GULF STATES ANALYTICAL Contract:
Lab Code: GSAI Case No.: SAS No.: SDG No.: 29979
Matrix: (soil/water) AIR Lab Sample ID: 156921
Sample wt/vol: 0.5 (g/mL) ML Lab File ID: vVOCo012
Level: (low/med) LOW Date Received: 05/28/97
% Moisture: not dec. Date Analyzed: 06/02/97
GC Column: SPB-5 ID: 0.32 (mm) Dilution Factor: 1200
Soil Extract Volume: (mL) Soil Aliquot Volume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) PPBV 0
71-43-2--------- Benzene 10000
100-41-4-------- Ethylbenzene 2600
———————————————— m, p-Xylene 4600
95-47-6------~-- o-Xylene 1200(J
———————————————— Xylenes (total) 5800
108-88-3-------- Toluene 1600
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Sheet1

SAMPLE SAMPLE ADJUSTED | AMOUNT | STANDARD BLANK ADJUSTED AMOUMT | DILUTION TOTAL
29979 AREA SXAREA | INJECTED [AREA (800ppbv)| AREA STNDAREA | TPH (ppbv) | FACTOR | TPH (ppmv)
156915 772028711 | 766983052 0.5 80092900 5045659 75047241 8176.00 1200 9811.20
156916 | 1148095535 | 1143049876 0.5 80092900 5045659 75047241 12184.86 1260 15352.92
156917 951302839 | 946257180 0.5 80092900 5045659 75047241 10087.06 1240 12507.95
156918 | 1304412556 | 1299366897 0.5 80092900 5045659 75047241 13851.19 1090 15097.80
156919 | 1245664661 | 1240619002 0.5 80092900 5045659 75047241 13224.94 1180 15605.43
156920 284627874 | 281025942 0.5 84165401 3601932 80563469 2790.60 1170 3265.01

156921 | 75215104 71613172 0.5 84165401 3601932 80563469 711.12 1230 87468 A
LOQ 80092900 75047241 500.0 80092900 5045659 75047241 800.00 1 0.80
SAMPLE

DILUTION

156915 1.2

156916 1.26

156917 1.24

156918 1.09

156919 1.18

156920 1.17

156921 1.23
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GULF STATES ANALYTICAL

ANALYSIS SUMMARY REPORT

Morrison Knudsen Corporation
1500 West 3rd Street
Cleveland, OH 44113-1406

Attn: Mr. Alan Fosdick
Project: NAS Corpus Christi / AES

Test Analysis

Sample:161281 - 06/30/97 - CCT\VP1020630
8340 Volatiles, TO-14

Benzene

Toluene

Ethylbenzene

m,p-Xylene

o-Xylene
CL1l5 Non Routine Test
Sample:161282 - CCT\VP1030630
8340 Volatiles,
Benzene
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene
Non Routine Test

- 06/30/97
TO-14

CL1S
Sample:161283 - - CCT\VP1040630
8340 Volatiles,
Benzene
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene

Non Routine Test

06/30/97
TO-14

CL15
Sample:161284 - - CCT\VP1050630
8340 Volatiles,
Benzene
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene

Non Routine Test

06/30/97
TO-14

CL15

mple:161285 - - CCT\VP1010630
40 Volatiles,

Benzene

06/30/97
TO-14

GSA Group: 30957
Date Reported: 07/14/97
Date Received: 07/02/97

Purchase Order:

Project No.: 4324-087
Results Limit of
as Received Units Quantitation
137,000 ppbv 3,000
3,480 ppbv 3,000
41,800 ppbv 3,000
48,300 ppbv 3,000
9,750 ppbv 3,000
14,500 ppmv (1) 2,000
222,000 ppbv 6,000
18,700 ppbv 2,000
64,100 ppbv 2,000
110,000 ppbv 2,000
21,000 ppbv 2,000
30,900 ppmv 2,000
104,000 ppbv 3,000
70,000 ppbv 3.000
30,600 ppbv 3,000
75,600 ppbv 3,000
18,800 ppbv 3,000
14,700 ppmv 2,000
28,600 ppbv 3.000
11,200 ppbv 3,000
17,500 ppbv 3,000
49,800 ppbv 3,000
11,700 ppbv 3,000
4,900 ppmv 2,000
17,200 ppbv 3,000

Core Laboratories, Inc.

6310 Rothway, Houston, Texas 77040, (713) 690-4444, Fax (713) 690-5646



© Morrison Knudsen Corporation

Test Analysis

ANALYSIS SUMMARY REPORT

Results
as Received

Sample:161285 - 06/30/97 - CCT\VP1010630

8340 Volatiles, TO-14
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene

CL15 ©Non Routine Test

4,170
24,500
47,000
10,900
13,500

Sample:161286 - 06/30/97 - CCT\VP2010630

8340 Volatiles, TO-14
Benzene
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene

CL15 Non Routine Test

7,130
ND
7.550
14,900
3,330
4,400

Sample:161287 - 06/30/97 - CCT\VP3010630

40 Volatiles, TO-14
Benzene
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene
CL1l5 Non Routine Test

(1) Cl15 = Total Petroleum Hydrocarbons for all samples.

Test Method Summary:
8340 - EPA AIR TOXICS TO-14

ND
ND
ND
ND
ND
ND

CL1l5 -

ND - Compound was analyzed but not detected.

Page 2
GSA Group: 30957
Limit of
Units Quantitation
ppbv 3,000
ppbv 3,000
ppbv 3,000
ppbv 3,000
ppmv 2,000
ppbv 3,000
ppbv 3,000
ppbv 3,000
ppbv 3.000
ppbv 3,000
ppmv 2,000
ppbv 1
ppbv 1
ppbv 1
ppbv 1
ppbv 1
ppmv 1

Respectfully Submitted,
Reviewed and Approved by:

T lodaltl Wil

Randall Wright
Project Manager



NAS Corpus Christi
Analytical Sample Summary

Sample
Date

Sample
Identification
Number

Description

6/30/97

CCT\VP1010630

Well 26 undiluted, before oxidizer

6/30/97

CCT\VP1020630

Well 13 undiluted, before oxidizer

6/30/97

CCT\WVP1030630

Well 20 undiluted, before oxidizer

6/30/97

CCT\VP1040630

Well 29 undiluted, before oxidizer

6/30/97

CCT\WP1050630

Well 21 undiluted, before oxidizer

6/30/97

CCT\WP2010630

Well 26 diluted, before oxidizer

6/30/97

CCT\WP3010630

Well 26 after oxidizer




1A

EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: CORE LAB GULF STATES ANAL Contract:
Lab Code: GSA Case No.: SAS No.:
Matrix: (soil/water) WATER

Sample wt/vol: 0.500 (g/ml) ML

010603

SDG No.: 30222
Lab Sample ID: 157955

Lab File ID: X160F

Level: (low/med) LOW Date Received: 06/05/97
% Moisture: not dec. Date Analyzed: 06/09/97
GC Column: DB-624 ID: 0.32 (mm) Dilution Factor: 10.0
Soil Extract Volume: (uL) Soil Aliquot Volume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
74-87-3-----~---- Chloromethane 100{U
75-01-4-------~- Vinyl Chloride 100{U
74-83-9--------- Bromomethane 100U
75-00-3--------- Chloroethane 100|U
75-35-4--------- 1,1-Dichloroethene 50|U
75-15-0----~----- Carbon Disulfide 50|U
67-64-1--------- Acetone 100U
75-09-2-------~- Methylene Chloride 5040
156-60-5-------- trans-1, 2-Dichloroethene 50|U
75-34-3-~------- 1,1-Dichloroethane 50|0
78-93-3--—-~---- 2-Butanone (MEK) 100U
156-59-2---—----- cis-1,2-Dichloroethene 500
67-66-3-~------- Chloroform 50|0
71-55-6--------- 1,1,1-Trichloroethane 50|0
56-23-5--------- Carbon Tetrachloride 50|U
107-06-2-------- 1,2-Dichlorocethane 50U
71-43-2-----~--- Benzene 580
79-01-6-~----—---- Trichloroethene 501U
78-87-5--------- 1,2-Dichloropropane 50(U
75-27-4------== Bromodichloromethane 50|(0
10061-01-5------ cis-1,3-Dichloropropene 50(U
10061-02-6------ trans-1,3-Dichloropropene 50(U
108-10-1-~------ 4-Methyl-2-pentanone 50|U
108-88-3----~--- Toluene 150
79-00-5--------- 1,1,2-Trichloroethane 50|U
124-48-1-------- Dibromochloromethane 50|U
75-25-2----—-~--- Bromoform 500
127-18-4-------- Tetrachloroethene 50|U0
591-78-6-------- 2-Hexanone 50U
108-90-7-------- Chlorobenzene 50|U
100-41-4-------- Ethylbenzene 580
108-38-3--~----- m, p-Xylene 1600
106-42-3-------- o-Xylene 540
FORM I VOA OLM03.0

GO0«

(uL)



" b Name:
~ Lab Code:  GSA
Matrix: (soil/water)
Sample wt/vol:

% Moisture: not dec.:

Extraction: (SepF/Cont/Sonc)

Concentrated Extract Volume:

Injection Volume:

ANALYSIS

1A

TPH (DRO) ANALYSIS DATA SHEET

Case No.:
Qil

1010

SepF

1000

CORE LAB - GULF STATES ANALYTICAL

(g/mL)mL

{ul)

(ul)

Contract:
SAS No.:
Lab Sample ID:
Date Received:
Date Extracted:
Date Analyzed:

Dilution Factor:

CONCENTRATION UNITS:
{ug/L or ug/Kg) ug/Kg

SAMPLE NO.
CCT/TLS010603

SDG No.: 30222
157955

06/05/97
06/09/97
06/16/97

100.0

iTotal Petroleum Hydrocarbons (Diesel Range Organics)

350000

FORM 1

GOGO85



1A
TPH (GRO) ANALYSIS DATA SHEET

SAMPLE NO.
CCT/TLSO10603
~-' ab Name: GULF STATES ANALYTICAL Contract:
Lab Code: GSA Case No.: SAS No.: SDG No.: 30222
Matrix: {soil/water) Oil Lab Sample ID: 157955
Sample wt/vol: 1.0 (g/mL) g Lab File ID: N/A
Level: {low/med) Low Date Received: 06/05/97
% Moisture: not dec.: NA Date Analyzed: 06/15/97
GC Column:  Rtx 502.2 ID: .63 {mm) Dilution Factor: 1000.0

CONCENTRATION UNITS:
ANALYSIS {ug/L or ug/Kg) ug/Kg Q
#Total Petroleum Hydrocarbons (Gasoline Range Organics) i 1000 i U i

FORM 1

060154



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
010603
I.ab Name: CORE LAB GULF STATES ANAL Contract:
Lab Code: GSA Case No.: SAS No.: SDG No.: 30222
Matrix: (soil/water) WATER Lab Sample ID: 157955
Sample wt/vol: 0.500 (g/ml) ML Lab File ID: X160F
Level: (low/med) LOW Date Received: 06/05/97
% Moisture: not dec. Date Analyzed: 06/09/97
GC Column: DR-624 ID: 0.32 (mm) Dilution Factor: 10.0
Soil Extract Volume: (uL) Soil Aliquot Volume: . (ulL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

100-42-5-------- Styrene 50 |U

630-20-6-------- 1,1,2,2-Tetrachloroethane 50{U

FORM I VOA OLM03.0

CGUULL
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C() LAB GULF STATES ANALYTICAL

ANALYSIS SUMMARY REPORT

Morrison Knudsen Corporation GSA Group: 32240
1500 West 3rd Street Date Reported: 09/02/97
Cleveland, OH 44113-1406 Date Received: 08/26/97
Attn: Mr. Alan Fosdick Purchase Order:
Project: NAS Corpus Christi / AES Project No.:
Results Limit of
Test Analysis as Received Units Quantitation

Sample:167752 - 08/22/97 - CCT\VP2010822
8340 Volatiles, TO-14

Benzene 5,980 ppbv 700
Toluene 1,110 ppbv 700
Ethylbenzene 8,340 ppbv 700
m,p-Xylene 19,900 ppbv 700
o-Xylene 4,290 ppbv 700
CL1l5 Non Routine Test 1,130 ppmv (1) 500

Sample:167753 - 08/22/97 - CCT\VP2020822
8340 Volatiles, TO-14

Benzene 472 ppbv 300
Toluene . 446 ppbv 300
Ethylbenzene 1,350 ppbv 300
m,p-Xylene 3.020 ppbv 300
o-Xylene 675 ppbv 300
CL15 Non Routine Test 374 ppmv 300

Sample:167754 - 08/22/97 - CCT\vP3010822
8340 Volatiles, TO-14

Benzene ND ppbv 10
Toluene ND ppbv 10
Ethylbenzene ND ppbv 10
m,p-Xylene ND ppbv 10
o-Xylene ND ppbv 10
CL1lS Non Routine Test ND ppmv 10

Sample:167755 - 08/22/97 - CCT\VP3020822
8340 Volatiles, TO-14

Benzene ND ppbv 10
Toluene ND ppbv 10
Ethylbenzene ND ppbv 10
m,p-Xylene ND ppbv 10
o-Xylene ND ppbv 10
CL1l5 Non Routine Test ND ppmv 10

(1) CL15 = Total Petroleum Hydrocarbons

Core Laboratories, Inc.
6310 Rothway, Houston, Texas 77040, (713) 690-4444, Fax (713) 690-5646 K



NAS Corpus Christi
Analytical Sample Summary

Sample
Date

Sample
Identification
Number

Description

8/22/97

CCT\VP2010822

Well 20 diluted, before oxidizer

8/22/97

CCT\VP2020822

Well 26 diluted, before oxidizer

8/22/97

CCT\VP3010822

Well 20 after oxidizer

8/22/97

CCT\VP3020822

Well 26 after oxidizer
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VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

VP1011023
Lab Name: GULF STATES ANALYTICAL Contract:
Lab Code: GSAI Case No.: SAS No. : SDG No.: 33775
Matrix: (soil/water) AIR Lab Sample ID: 175497
Sample wt/vol: 2 (g/mL) ML Lab File ID: VOC009
Level: (low/med) LOW Date Received: 10/27/97
% Moisture: not dec. Date Analyzed: 10/30/97
GC Column: SPB-5 ID: 0.32 (mm) Dilution Factor: 330
Soil Extract Volume: (mL) Soil Aliquot Veolume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) PPBV Q
71-43-2--------- Benzene 6300
100-41-4-------- Ethylbenzene 3000
———————————————— m, p-Xylene 10000
95-47-6--------- o-Xylene 3300
———————————————— Xyleneg (total) 14000
108-88-3-------- Toluene 4900
FORM I VOA OLM03.0
(55015
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EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

VP2011023

Lab Name: GULF STATES ANALYTICAL Contract:

Lab Code: GSAI Case No.: SAS No.: SDG No.: 33775

Matrix: (soil/water) AIR Lab Sample ID: 175498

Sample wt/vol: 100 (g/mL) ML Lab File ID: vVOC013

Level: (low/med) LOW Date Received: 10/27/97

% Moisture: not dec. Date Analyzed: 10/31/97

GC Column: SPB-5 ID: 0.32 (mm) Dilution Factor: 6.75

Soil Extract Volume: (mL) Soil Aligquot Volume: (uL)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) PPBV Q
71-43-2----—----~- Benzene 710
100-41-4-------- Ethylbenzene 710
———————————————— m, p-Xylene 7|0
95-47-6--------- o-Xylene 7|0
———————————————— Xylenes (total) 7|0
108-88-3-~----~- Toluene 710
FORM I VOA OLM03.0
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VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GULF STATES ANALYTICAL

Lab Code: GSAI Case No.:

SAS No. :

EPA SAMPLE NO.

Contract:

VP1021023

SDG No.: 33775

Matrix: (soil/water) AIR Lab Sample ID: 175499
Sample wt/vol: 20 (g/mL) ML Lab File ID: VOCO011
Level: (low/med) LOW Date Received: 10/27/97
% Moisture: not dec. Date Analyzed: 10/30/97
GC Column: SPB-5 ID: 0.32 Dilution Factor: 33.5
Soil Extract Volume: (mL) Soil Aliquot Volume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) PPBV 0
71-43-2--------- Benzene 400
100-41-4-------- Ethylbenzene 420
———————————————— m,p-Xylene 1800
95-47-6--------- o-Xylene 650
———————————————— Xylenes 2400
108-88-3-------- Toluene 240
FORM I VOA OLM03.0

VO T
N
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VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

VP2021023

Lab Name: GULF STATES ANALYTICAL Contract:

Lab Code: GSAI Case No.: SAS No.: SDG No.: 33775

Matrix: (soil/water) AIR Lab Sample ID: 175500

Sample wt/vol: 100 (g/mL) ML Lab File ID: VOC015

Level: (low/med) LOW Date Received: 10/27/97

% Moisture: not dec. Date Analyzed: 10/31/97

GC Column: SPB-5 ID: 0.32 (mm) Dilution Factor: 6.75

Soil Extract Volume: (mL) Soil Aliquot Volume:

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) PPBV 0
71-43-2~-------- Benzene 710
100-41-4-------- Ethylbenzene 710
———————————————— m, p-Xylene 710
95-47-6--------- o-Xylene 7|0
———————————————— Xylenes (total) 710
108-88-3-------- Toluene 71U
FORM I VOA OLM03.0
CRTLG
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SAMPLE SAMPLE ADJUSTED | AMOUNT | STANDARD BLANK ADJUSTED AMOUMT | DILUTION TOTAL
33775 AREA SXAREA | INJECTED | AREA (400ppbv)| AREA STND AREA | TPH (ppbv) | FACTOR | TPH (ppmv)
175497 509872059 | 502539773 2.0 100590298 7332286 93258012 2155.48 330 711.31
175498 7072162 260124 100.0 100590298 7332286 93258012 112 6.75 001
175499 571367898 | 564035612 20.0 100590298 7332286 93258012 2419.25 335 81.04
175500 5743674 -1588612 100.0 100590298 7332286 93258012 -6.81 6.75 -0.05
#VALUE! #VALUE! #VALUE! #VALUE! #VALUE!
#VALUE! #VALUE! #VALUE! #VALUE! | #VALUE!
#VALUE! #VALUE! #VALUE! #VALUE! #VALUE!
LOQ 7432286 100000 500.0 100590298 7332286 93258012 043 1 0.00
SAMPLE
'DILUTION
175497 1.32
175498 1.35
175499 1.34
- 175500 1.35 -

33775X.XLS
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APPENDIX L
OPERATIONAL DATA

Data Tables and Figures (36 pages)

NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report L1 1/29/98



VAPOR PHASE PRODUCT RECOVERED AND DESTROYED

NAS Corpus Christi

NAS CORPUS CHRISTI

Month Ending

Vapor Phase Product Destroyed

Date Total Per Period Cumulative Total
(Ib.) gallons (Ib.) (gallons)
4/28/97 0 0 0 0
4/30/97 205 29 205 29
5/30/97 2807 396 3012 425
6/30/97 2445 345 5457 770
7123197 1938 273 7395 1043
8/22/97 2695 380 10090 1423
9/18/97 902 127 10993 1550
10/23/97 1647 232 12640 1783
10/29/97 689 97 13329 1880
11/7/197 830 117 14159 1997
11/13/97 387 55 14545 2051
11/19/97 62 9 14607 2060
11/28/97 175 25 14782 2085
12/3/97 237 33 15019 2118

The mass removal calculation is based on monthly average concentrations measured with the Flame
lonization Detector on the diluted vapor before it enters the thermal oxidizer. Refer to Table 2 for the
calculation used. The estimated operating times shown in Table 6 are used to calculate a weighted average

concentraton.

Fuel Farm 216, Multi-phase Recovery System

Completion Report

L-2

1/29/98



TOTAL VAPOR PHASE MASS RECOVERED CALCULATION

NAS CORPUS CHRISTI
|Period Endin |Flow Rate| Pressure | emperatur MW Average Concentration (ppmvv Total Petroleum Hydrocarbon Mass Removal Rate (Ib/hr)
Date cfm psi °F Ib/lb-mole ] MW-26 | MW-13 | MW-20 | MW-29 | MW-21 MW-26 MW-13 MW-20 MW-29 MW-21
4/28/97 100 146 105 114 0 0 0 0 0 0 0 0 0.0 0.0
4/30/97 100 14.6 107 114 90 4650 156150 4695 880 0.1 7.6 249 7.7 1.4
5/30/97 100 146 105 114 6996 5288 5494 4695 880 11.5 8.7 9.0 7.7 14
6/30/97 100 146 115 114 3090 3116 2651 2174 1215 5.0 5.0 4.3 35 2.0
7/23/97 100 146 114 114 4183 2680 4125 1048 1400 6.8 4.3 6.7 1.7 2.3
8/22/97 100 14.6 109 114 3688 1548 3338 764 1028 6.0 2.5 55 1.2 1.7
9/18/97 100 14.6 114 114 3564 696 1955 698 2088 58 1.1 3.2 1.1 3.4
10/23/97 100 14.6 103 114 4429 491 859 1373 703 7.3 0.8 1.4 23 1.2
10/29/97 100 146 97 114 2570 9685 535 3120 1900 4.3 16.2 0.9 5.2 3.2
11/7/197 100 146 92 114 4500 6000 500 2360 2150 7.6 10.1 0.8 4.0 3.6
11/13/97 100 14.6 99 114 8160 7785 1870 3660 4410 13.6 13.0 3.1 6.1 7.3
11/19/97 100 14.6 79 114 1205 1520 625 325 215 2.1 2.6 1.1 0.6 04
11/28/97 100 14.6 96 114 1765 1248 520 495 438 3.0 2.1 0.9 0.8 0.7
12/3/197 100 146 94 114 2325 975 415 1285 660 3.9 1.6 0.7 22 1.1
NAS Corpus Christi
Fuel Farm 216, Muiti-phase Recovery System
Completion Report L-3 1/29/98




TOTAL VAPOR PHASE MASS RECOVERED CALCULATION

NAS CORPUS CHRISTI
|Period Endin Estimated hours per well Monthly Mass Removed Per Well (Ib.) Total Total Cumulative Total
Date MW-26 | MW-13 | MW-20 | MW-29 | MW-21 | MW-26 | MW-13 | MW-20 | MW-29 | Mw-21 (Ib.) (Gallons) (Ib.) (Gallons)

4/28/97 0 0 0 0 0 0 0] 0 0
4/30/97 8 6 5 4 2 1 46 124 31 3 205 29 205 29
5/30/97 95 68 65 57 65 1089 591 589 443 95 2807 396 3012 425
6/30/97 217 136 97 47 47 1086 686 414 166 92 2445 345 5457 770
7/23/97 146 88 66 32 32 987 384 440 55 72 1938 273 7395 1043
8/22/97 218 149 152 60 60 1315 377 828 75 101 2695 380 10090 1423
9/18/97 64 37 89 96 30 370 42 281 109 100 902 127 10993 1550
10/23/97 112 56 149 223 56 818 45 212 507 65 1647 232 12640 1783
10/29/97 27 13 36 54 13 116 218 32 281 43 689 97 13329 1880
11/7/97 35 18 47 71 18 268 178 40 281 64 830 117 14159 1997
11/13/97 10 5 13 19 5 131 63 40 118 35 387 55 14545 2051
11/19/97 10 5 13 20 5 21 13 15 11 2 62 9 14607 2060
11/28/97 24 12 32 49 12 72 25 28 40 9 175 25 14782 2085
12/3/97 23 11 30 45 11 88 18 21 97 12 237 33 15019 2118

NAS Corpus Christi

Fuel Farm 216, Multi-phase Recovery System

Completion Report L-4 1/29/98




TOTAL VAPOR PHASE MASS RECOVERED CALCULATION

NAS CORPUS CHRISTI

Density 7.09
(Ib/gal)

Notes:

Calculation from 9/18 for Well 21

Average flow rate to oxidizer

Operating pressure entering thermal oxidizer

Temperature is the average of inlet temperature

Assumed Molecular weight (octane)

MW-21 average concentration based on all FID readings for month

Operating hours based on the total operating hours times the fraction for each well
Ideal gas law constant

Calculation 14.6 psi x 100 ft3 x 114 Ib/ib-mole x 2088 ppm
10.73 ft3 psi/lb-mole R x (114 F + 459.67 R) x 1,000,000

0.056 Ib/min x 60 min/hr

3.4 Ib/hr x 29.6 hr

NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report L-5

100 cfm

14.6 psi

114°F

114 Ib/Ib-mole

2088 ppmv

(2257 hours - 1941 hours)*0.75 hours/8 hours
10.73 ft3 psi/lb-mole deg R

= 0.056 Ib/min

= 3.4 Ib/hr

=100 Ib

1/29/98



MASS RECOVERED CALCULATION, BTU VALUES

NAS CORPUS CHRISTI

Date |Thermal Gas Meter Heat value of Natural |Heat value of Product Recovered |[Cumulative
Oxidizer (CF) gas used (BTU/hr) recovered product Recovered (Ib./hr.) [Product (Ib.) |Product
Operating (Natural gas 1035 (BTU/hr) (Thermal (Average heating recovered
Hours (hr) BTU/cu. ft.) oxidizer uses 240,000|value of avgas, JP- (Since 7/1/97)

BTU/hr to maintain |4, JP-5 18,500 (Ib.)
temperature) BTU/Ib.)

711197 935.0 0.0

7/8/97 1049.6 14000.0 126440 113560 6.1 703 703

7/16/97 1138.7 25900.0 138201 101799 5.5 490 1194

7/23/97 1303.1 51200.0 159308 80692 44 717 1911

7131197 1489.8 77100.0 143596 96404 5.2 973 2884

8/6/97 1601.1 92300.0 141310 98690 5.3 594 3477

8/13/97 1771.3 117800.0 155068 84932 4.6 781 4259

8/22/97 1941.5 139700.0 133184 106816 5.8 983 5242

8/27/97 1973.7 142800.0 99581 140419 7.6 245 5486

9/3/97 2020.2 147600.0 106862 133138 7.2 335 5821

9/12/97 2136.5 162400.0 131745 108255 5.9 680 6501

9/18/97 2257.0 179100.0 143404 96596 5.2 629 7130

9/25/97 2389.7 196300.0 134132 105868 5.7 760 7890

10/2/97 2550.6 216600.0 130638 109362 5.9 951 8841

10/13/97 2685.8 242000.0 194373 45627 2.5 334 9174
10/23/97 2853.0 259900.0 110831 129169 7.0 1167 10341
10/29/97 2996.5 280900.0 151442 88558 4.8 687 11028
11/7197 3184.5 308200.0 150247 89753 49 912 11941
11/13/97 3236.0 315500.0 146823 93177 5.0 259 12200
11/19/97 3289.9 323300.0 149666 90334 49 263 12463
11/28/97 3419.7 341400.0 144348 95652 52 671 13134
12/3/97 3539.7 358000.0 143175 96825 5.2 628 13762
NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report L-6
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WATER TRANSFERRED TO THE POTW FROM TANK T-6

NAS Corpus Christi

NAS CORPUS CHRISTI

Water Transferred to POTW

Date Quantity Transferred | Cumulative Total
(Gallons) (Gallons)

1/6/97 0 0
4/30/97 6000 6000
5/1/97 2700 8700
5/5197 3600 12300
5/15/97 1800 14100
5/16/97 1800 15900
5/20/97 900 16800
5/21/97 2700 19500
5/23/97 2700 22200
5/27/97 1800 24000
5/30/97 3600 27600
6/5/97 3600 31200
6/9/97 1800 33000
6/13/97 3600 36600
6/16/97 2700 39300
6/20/97 1800 41100
6/23/97 2700 43800
6/26/97 900 44700
7/3/197 900 45600
7/9/97 2700 48300
7/14/97 1700 50000
7/28/97 1800 51800
8/1/97 2700 54500
8/5/197 1800 56300
8/22/97 3600 59900
9/2/97 2700 62600
9/5197 1800 64400
9/11/97 2700 67100
9/12/97 1800 68900
9/19/97 1800 70700
9/26/97 1800 72500
9/29/97 900 73400
10/3/97 1800 75200
10/6/97 1800 77000
10/10/97 1800 78800
10/14/97 900 79700
10/20/97 3600 83300
10/24/97 3600 86900
10/30/97 1800 88700
11/4/97 3600 92300

Note: Information for this table is provided by NAS Corpus Christi

Fuel Farm 216, Multi-phase Recovery System

Completion Report

1/29/98



THERMAL OXIDIZER BURNER EFFICIENCY

NAS CORPUS CHRISTI
Date Well Average FID FID Burner efficieny [Lab analysis TPH [Lab analysis TPH Burner
Concentration of | Concentration of| based on FID |diluted vapor vapor efficieny
Diluted Process Air | Stack Effluent readings concentration concentration based on Lab
BV-20 (thermal S-1007 (ppmv) (thermal oxidizer |(themal oxidizer Analyses
oxidizer inlet) inlet) (ppmv) effluent (ppmv)
(ppmv)

4/29/97] MW-26 90 0 100.0%
5/7/97| MW-26 6720 Not measured Not measured
5/13/97] MW-26 5700 0 100.0%

5/21/97] MW-26 12500 0 100.0% 3265 874 73.2%
5/29/97] MW-26 3065 230 92.5%
6/3/97] MW-26 10250 0 100.0%
6/11/97] MW-26 1255 Not measured Not measured
6/17/97] MW-26 405 Not measured Not measured
6/24/97] MW-26 390 1 99.7%

6/30/97] MW-26 3150 0 100.0% 4400 0 100.0%
7/8/97] MW-26 2650 0 100.0%
71171971 MW-26 5400 20 99.6%
7/23/97] MW-26 4500 50 98.9%
71311971 MW-26 3375 0 100.0%
8/6/97] MW-26 3450 20 99.4%
8/13/97] MW-20 3720 0 100.0%

8/22/97] MW-20 1130 15 98.7% 1130 0 100.0%

8/22/97| MW-26 4675 Not measured Not measured 374 0 100.0%
8/27/97] MW-20 2925 0 100.0%
9/6/97| MW-29 550 0 100.0%
9/12/97] MW-29 420 0 100.0%
9/18/97| MW-20 1185 0 100.0%
9/25/97] MW-29 2750 50 98.2%
10/2/97] MW-29 1780 10 99.4%
10/13/97] MW-29 0 Not measured Not measured
10/23/97] MW-29 960 0 100.0%

us Christi
16, Multi-phase Recovery System
~ort L-8 1/29/98



THERMAL OXIDIZER BURNER EFFICIENCY

NAS CORPUS CHRISTI

Date Well Average FID FID Burner efficieny [Lab analysis TPH [Lab analysis TPH Burner
Concentration of | Concentration of| based on FID |[diluted vapor vapor efficieny
Diluted Process Air | Stack Effluent readings concentration concentration based on Lab
BV-20 (thermal S-1007 (ppmv) (thermal oxidizer |(themal oxidizer Analyses
oxidizer inlet) inlet) (ppmv) effluent (ppmv)
(ppmv)
10/29/97| MW-20 535 0 100.0%
11/13/97] MW-29 3660 0 100.0%
11/19/97] MW-29 325 0 100.0%
12/3/97| MW-29 1285 0 100.0%
NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report L-9

1/29/98



THERMAL OXIDIZER OFPERATING PERCENTAGE
NAS CORPUS CHRISTI

Date Time |[Total Estimated |Non Percent |Percent Non |Percent Unscheduled |Notes for Non-Maintenance Down Time
Period Hours Scheduled [Maintenance |Operating {Maintenance [scheduled |Shut Downs
ending Available [maintenance|shut downs Shutdowns |Maintenance |(not including
from (See Notes) T-6 high level
previous alarms, or
date power
outages)
4/29/97| 11:30
5/29/97| 18:42 727 42.0 39 46.8% 5.4% 5.8% 15|T-6 Full twice
6/30/97| 13:10 763 19.0 26 70.9% 3.4% 2.5% 9|Install T-6 Piping
7/23/97| 15:40 554 13.0 107 69.9% 19.3% 2.3% 3|Install Gas meter, T-6 full
8/22/97| 14.58 719 20.0 0 88.8% 0.0% 2.8% 6
9/18/97( 11:10 645 42.0 53.25 48.9% 8.3% 6.5% 10|Installed filter and chemical feed,
cleaned tanks
10/23/97] 11:10 840 13.0 211 70.9% 25.1% 1.5% 4|Two power outages, T-6 full twice,
install moisture separator
11/19/97| 14:00 651 16.0 129 67.1% 19.8% 2.5% 2|Other shut downs due to T-6 full once
and Natural gas shut off once
Notes:

The following times are estimated for scheduled maintenance
3 hours down time per weekly maintenance, adjusted down from 5 hours based on log notes
4 hours down time per monthly maintenance
26 hours down time per quarterly maintenance (system off overnight to allow wells to equalize.
4 hours down time per semi annuai and annua! maintenance
|

§Non-Maintenance shut downs include shut downs made at Navy requests, Tank T-6 full, and for addiotional equipment

linstallations.
f
.

|Available operating time equals total operating hours minus estimated scheduled maintenance minus non maintenance

shut downs described above.

NAS Corpus

Christi

Fuel Farm 216, Multi-phase Recovery System
Completion Report

L-10

1/29/98



WEEKLY INSrECTION LOG

NAS CORPUS CHRISTI
Date |Ambient] 550 5000 | Pump P-1 | Pump P-2 | Pump P-3 | Pump P-6 Water Water Thermal | Product Tank, T-4,| Product Tank, T4, [ Discharge| Potable |Gas Meter
Temp. | gallon | gallon | Discharge | Discharge | Discharge | Discharge Flow Flow Oxidizer | Depth to Top of Depth to Top of Water Water (CF)
(deg. F){ water | water |Pressure at| Pressure at| Pressure at| Pressure at{ Meter Meter to | Operating | Product in T-4 (in) Water T4 (in) Flow Flow
tank |[tank T-6| PI-8 (psi) | PI-9 (psi) | PI-10 {psi) | PI-11 {psi) | from T-2 LRVP |Hours (hr) Totalizer | Totalizer
volume | volume FI/FC-2 | FIFC-3 F£Q-1 (gal)| FQ-2 (gal)
(gal) (gal) (gpm) (gpm)
2/3/97 65 60 0.2 NA| 366 609
4/29/97 120 2900 60 25 0.2 2.0 34.3 9502 6928
5/7/97 78 250 2400 50 27 0.8 2.0 146.7 10.0 7.3 15716 9280
5/13/97 315 1650 55 26 0.7 2.0 174.3 10.0 7.3 17810 10325
5/20/97 85 125 3250 55 25 0.9 3.0 276.9 11.5 9.0 24290 14267
5/29/97 92 200 2500 50 26 0.9 3.0 374.8 16.0 14.0 34385 18886
6/3/97 85 150 2750 50 25 1.0 2.0 417.6 9.0 6.5 39000 20940
6/10/97 90 320 2700 40 26 2.1 2.0 497.6 11.6 10.3 47488 23357
6/17/97 90 290 1500 33 24 1.2 2.0 657.5 12.3 10.5 58661 23478
6/24/97 85 125 2000 30 24 1.1 2.0 807.5 71556 23478
6/30/97 90 325 1250 40 24 0.9 2.0 915.7 12.3 10.5 72905 23532
7/1/97 935.0 Gas meter installed 0
7/8/97 85 90 3200 56 24 0.6 3.0 1049.6 12.3 10.5 80628 24234 14000
7/16/97 90 160 2475 60 26 1.3 3.0 1138.7 12.3 10.5 87095 24235 25900
7/23/97 90 210 2400 53 26 1.5 3.0 1303.1 13.3 11.0 99676 24245 51200
7/31/197 88 225 2750 55 26 2.0 3.0 1489.8 13.3 12.0{ 114253 24291 77100
8/6/97 90 200 2600 50 26 2.2 3.0 1601.1 13.3 11.5{ 126148 24291 92300
8/13/97 92 385 2750 52 25 2.1 3.0 1771.3 13.4 11.8{ 147077 242N 117800
8/22/97 95 110 2050 52 25 2.0 2.7 1941.5 13.8 12.3] 165279 24308 139700
8/27197 95 210 2750 55 25 2.2 2.3 1973.7 14.5 13.0] 170851 24309 142800
9/3/97 90 320 1750 55 25 2.2 2.2 2020.2 180690 24349| 147600
9/12/97 90 110 800 55 25 1.8 1.8 2136.5 13.8 12.0] 197831 24616] 162400
9/18/97 90 290 2850 53 25 1.3 1.5 2257.0 14.0 12.8] 208577 24692 179100
9/25/97 85 155 3450 50 25 1.7 3.1 2389.7 14.0 11.0] 225396 196300
10/2/97 92 160 3400 52 25 1.8 2.9 2550.6 14.0 11.8] 248287 24751 216600
10/13/97 Estimated 2685.8 242000
10/23/97 85 160 2550 50 26 1.9 3.8 2853.0 15.5 12.8] 292800 24757| 259900
10/29/97 70 295 2750 50 27 1.8 3.9 2996.5 15.8 14.0] 314564 24757| 280900
11/7/97 65 320 2700 58 28 1.5 4.0 3184.5 5.5 4.0] 341648 24767| 308200
11/13/97 65 200 700 65 26 1.5 4.0 3236.0 6.0 4.5] 350786 24767| 315500
11/19/97 60 260 2700 65 26 1.5 4.0 3289.9 6.0 4.5] 360665 24767| 323300
11/28/97 70 190 2650 62 27 25 1.5 4.0 3419.7 6.8 3.8] 374844 24758| 341400
12/3/97 68 220 2500 62 27 30 14 1.5 4.0 3539.7 9.5 6.5| 382287 24759 358000
NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report L-11 1/29/98



WEEKLY INSPECTION LOG
WELL MW-26, NAS CORPUS CHRISTI

Date Motor Water Vacuum | Vacuum | Vacuum Vacuum Differential Pressure of |Pressure of Vapor Stream Vapor Vapor Vapor Burner Lower Stack
Valve #| Temp. in | Pressure at| Pressure | Pressure at| Pressure at Vapor Stream Stream  |Concentration]Concentration| Temperature | Temperature
T-2 Tank Well at Manifold Pi-6 PI-7 Temp. at Measured Measured (°F) (°F)
Ti-1 (°F) TI-2 (°F) with FID with FID
(in Hg) (in Hg) (in Hg) (in Hg) GOM-3 GOM-3 GOM-3 GOM-3 min (ppmv bv|max (ppmv bv]
min (in H,0) {max (in H,0){ min (in H,0)| max (in H,0)
4/29/97 5 99 13.5 11.5 12.5 13.5 0 0 -3 -3 90 25 110 1,412 1,387
5/7/97 5 94 10 9 11 18 16.9 18.7 58.3 60.7 104 28,200 28,200 1,438 1,414
5/13/97 5 96 8.5 7.5 9 20 14.4 14.4 14.6 17.5 100 72,000 83,100 1,434 1,415
5/21/197 1 100 9.5 13 9.5 21.5 15.8 16.2 44.3 49.2 102 128,000 129,600 1,434 1,408
5/29/97 1 100 8 10 9 21 7.2 11.7 13.3 14.5 98 27,800 31,700 1,476 1,446
6/3/97 1 94 14 15.5 15.5 20 36 37 78 80 100 75,000 90,000 1,416 1,415
6/11/97 1 95 5 8 7 23 3.3 3.3 -2.5 -0.8 110 12,500 20,800 1,411 1,387
6/17/97 1 110 8.5 9 9.5 21 22.5 22.5 35.5 3565 119 1,370,000 1,370,000 1,409 1,387
6/24/97 1 88 5 7 6 21.5 3 7 2.2 24 129 6,700 6,900 1,412 1,388
6/30/97 1 88 7 8 7 22.5 24 24.5 15 21 100 42,000 52,000 1,408 1,379
7/8/97 1 90 7.5 8.5 8 9 46 47 33.5 34.5 128 34,600 35,300 1,408 1,391
717197 1 100 5 6 6.5 6.5 47.1 48.5 271 28.9 112 48,500 50,400 1,412 1,387
7/23/97 1 98 9 10 9.5 10.5 61.3 61.3 42.6 42.6 113 44,600 48,740 1,407 1,386
7/31/97 1 106 11 12.5 11.5 13 91.6 91.6 80.2 80.2 103 18,800 23,300 1,410 1,396
8/6/97 1 106 11 12 12 12.5 86.2 86.2 735 73.5 104 18,250 18,250 1,409 1,395
8/13/97 2 110 10.5 10.5 11 12 82.1 86 66.5 70.3 102 25,300 25,710 1,390 1,407
8/22/97 2 102 9 9.5 11 12 54.9 54.9 119.5 119.5 108 31,300 31,300 1,413 1,398
8/27/97 2 102 9.5 9 9.5 10.5 735 73.5 52.6 52.6 97 23,800 24,000 1,414 1,398
9/6/97 3 108 9.5 12 10.5 11 63.6 63.6 123.6 123.6 103 19,200 19,200 1,412 1,392
9/12/97 3 105 8.5 11.5 9.5 10.5 76.8 76.8 63.3 63.3 101 22,600 22,600 1,415 1,391
9/18/97 3 110 9 11 11 11 70.2 70.2 65.4 65.4 110 19,600 20,200 1,409 1,386
9/25/97 3 100 9.5 13 11.5 12.5 39.4 39.4 102.4 102.4 90 47,000 48,100 1,405 1,395
10/2/97 3 110 8.5 12.5 10 11 41.6 41.6 80.3 80.3 106 45,400 48,200 1,414 1,406
10/13/97 3 110 0 0 0 0 0 0 1,414 1,406
10/23/97 3 100 20 22.5 21.5 23.5 20 20 32.6 32.6 88 11,000 11,800 1,412 1,385
10/29/97 3 94 19 20 20 21.5 6.6 6.9 11.8 12.3 82 36,800 37,400 1,410 1,384
1177197 3 90 15.5 20.75 18 20.5 7.2 7.2 7.6 9 82 17,000 17,000 1,413 1,386
11/13/97 3 92 19 26.5 21 23.5 4.3 6 13.1 15.7 89.5 70,500 71,800 1,414 1,387
11/19/97 3 82 17.5 24 23 21 4.2 4.5 5.6 6.3 60 15,000 15,500 1,413 1,387
11/28/97 3 96 18 23 20.5 21 4.9 5.6 20.2 20.8 84 14,900 16,050 1,407 1,382
12/3/97 3 98 16.5 21.5 19.5 20.5 6.2 7.3 9.6 12.4 80 14,800 16,600 1,408 1,383
NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report L-12 1/29/98




WEEKLY INSFECTION LOG
WELL MW-26, NAS CORPUS CHRISTI

Date Differential Natural Gas Vacuum on Pressure on Differential Differential Diluted Process| Average FID
Pressure Diluted Pressure |Process Air Pl| Process Air PI- Pressure on Pressure on Burner, Air Concentration of
Process Air Fl- PSH-106 302 (in. H,0) 301(in. H,0) Natural Gas Pi- | PDI-501(in. H,0) | Temperature Tl{ Diluted Process
309 (in. H,0) (in. H;0) 107 (in. H;0) 307 (°F) Air BV-20
4/29/97 0.055 18 10 10 1.35 0.6 109 90
5/7/97 0.07 20 9.4 10 0.1 0.3 105 6720
5/13/197 0.065 20 10 9 0.1 0.35 100 5700
5/21/197 0.07 20 10 35 0.2 0.35 105 12500
5/29/97 0.07 20 10 1 0.1 0.3 102 3065
6/3/97 0.07 20 10 40 0.1 0.32 110 10250
6/11/97 0.075 18.5 10 0 1 0.55 119 1255
6/17/97 0.075 20 10 25 0.5 0.4 115 405
6/24/97 0.07 19 10 0 1 0.55 112 390
6/30/97 0.075 19 10 4 0.5 0.42 116 3150
7/8/97 0.075 18.5 9.6 0 0.3 0.4 114 2650
717197 0.075 18 9 0 1 0.5 117 5400
7/23/97 0.075 18.5 9.2 0 0.3 04 115 4500
7/31/97 0.075 18.5 8.8 0 0.5 0.5 107 3375
8/6/97 0.075 19 8.3 10 0.4 0.4 115 3450
8/13/97 0.07 19 9.8 4 0.5 0.4 108 3250
8/22/97 0.07 19 9.2 9 0.4 0.4 95 4675
8/27/97 0.07 18.5 9 0 0.5 0.4 107 5205
9/6/97 0.075 18.5 9 40 0.6 0.45 115 3185
9/12/97 0.07 18.5 9.2 4.5 0.5 0.45 112 3120
9/18/97 0.075 18.5 9.8 9 0.65 0.5 121 2745
9/25/97 0.07 19 10 40 0.3 0.4 105 7620
10/2/97 0.07 18.5 10 40 0.35 0.4 102 7310
10/13/97 0.07 102 0
10/23/97 18 9.8 14.5 1 0.6 105 2785
10/29/97 18 9.8 0 0.9 0.5 97 2570
11/7/97 18 9.8 0 1.2 0.6 92 4500
11/13/97 17.5 9.8 4.05 0.8 0.5 100 8160
11/19/97 18 9.8 3 0.9 0.5 78 1205
11/28/97 18 10 10 1 0.7 95 1765
12/3/97 18 9.8 12 0.8 0.5 95 2325
NAS Corpus Christi

Fuel Farm 216, Multi-phase Recovery System
Completion Report

1/29/98



WEEKLY INSPECTION LOG
WELL MW-13, NAS CORPUS CHRISTI

Date Motor Water Vacuum Vacuum Vacuum Vacuum Differential Pressure of |Pressure of Vapor Stream Vapor Vapor Concentration Burner Lower Stack
Valve #{ Temp. in | Pressure at| Pressure | Pressure at| Pressure at Vapor Stream Stream Measured with FID Temperature | Temperature
T-2 Well at Manifold PI-6 PI-7 Temp. at Tl- (°F) (°F)
Tank Ti-1 2 (°F)
Ur) (in Hg) (in Hg) (in Hg) (in Hg) GOM-3 GOM-3 GOM-3 GOM-3 min {(ppmv bv| max (ppmv bv)
min (in H,0) {max (in H,0 [min (in H,0}|max (in H,0)
4/29/97 4 102 19 18 19.5 21.5 0 4.4 -17.5 -9.5 98 1,080,000 1,187,000 1,412 1,388
5/7/97 4 100 18 18 20 20 0 7.4 -11.5 3.7 97 75,000 90,000 1,398 1,413
5/13/97 4 94 19 20 21 23 0 0 -11.9 -4.7 90 77,600 136,000 1,397 1,410
5/21/97 2 106 19 18 21.5 24.5 0.1 0.1 -10.9 -3.8 96 220,000 230,000 1,398 1,404
5/30/97 2 106 17 17 20 25.5 0 0 -12.2 -10 100 12,600 227,000 1,400 1,390
6/3/97 2 105 21 20 23 25 0.5 1.2 -2.8 -6.9 100 375,000 385,000 1,412 1,388
6/11/97 2 98 10 9 12 23 0.2 1.4 23.9 23.9 108 320,000 380,000 1,407 1,385
6/17/97 2 103 12.5 12 17 23 7 7 8 8 119 246,000 246,000 1,410 1,389
6/24/97 2 87 6 8 10 21 4.5 7 -2.2 1.8 129 8,000 9,400 1,411 1,388
6/30/97 2 91 11.5 9.5 12.5 20 0.1 0.8 -1 1.5 116 140,000 150,000 1,408 1,388
7/8/97 2 94 17 16 18 19 35 38 26 27.2 104 35,800 36,300 1,413 1,390
717/97 2 98 17 17 19 19.5 21.2 22.4 5.8 9 108 22,300 23,590 1,410 1,385
7123197 2 100 19.5 19.5 21 22.5 29.1 30.1 13.9 15.5 100 19,200 19,200 1,413 1,389
7/31/97 2 108 19.5 20 21 22.5 10.7 10.7 1.2 1.2 103 6,520 21,270 1,411 1,388
8/6/97 2 107 20 20 21.75 22.75 24.4 30 16.4 17.5 102 10,200 10,500 1,415 1,390
8/13/97 3 110 20 22 20 21.5 7 7.7 0 1.4 103 50,900 59,400 1,389 1,412
8/22/97 3 112 17.5 18 16 17 11.8 13.5 4.8 7.4 110 3,230 10,280 1,415 1,389
8/27/97 3 104 19.5 20.5 19.5 19 26.8 28.1 11.7 12.5 94 6,100 6,450 1,409 1,385
9/6/97 4 108 20 19 20.5 22 9.8 10.6 7.4 8.1 103 9,450 10,100 1,412 1,387
9/12/97 4 106 18.5 18 20 20.5 18.7 20 8.9 12.6 98 7,640 8,060 1,413 1,387
9/18/97 4 113 18 18 20.5 21 13.5 14.2 6.5 7.8 110 6,590 6,870 1,407 1,382
9/25/97 4 98 15.5 16.5 17 21 13.7 14.8 28.5 31.8 93 5,750 6,310 1,414 1,388
10/2/97 4 108 17 17 18 19.5 8.9 10.4 10.2 10.2 100 26,300 27,850 1,413 1,387
10/13/97 4 110 0 0 0 0 0 0 1,414 1,406
10/23/97 4 100 18 18.5 20.5 22.5 9.2 9.7 8.4 9.1 88 800 840 1,408 1,382
10/29/97 4 99 20 18.5 21 23 44 5.6 8 8.5 82 61,500 62,400 1,412 1,387
11/7/97 4 94 22 17 20.5 21 10.1 10.4 6 8 83 30,000 30,000 1,413 1,386
11/13/97 4 85 21.5 18 20 22.5 7.3 7.9 18.8 19.9 89 15,200 16,900 1,411 1,386
11/19/97 4 84 20 17 22.5 19.5 6.1 6.9 24 25.5 63 16,400 17,800 1,410 1,385
11/28/97 4 100 18 16.5 21 21 7.3 7.8 35.6 35.6 84 10,600 12,100 1,413 1,387
12/3/97 4 98 16.5 16 19.5 20.5 6.2 6.8 21.8 22.5 76 4,800 6,400 1,408 1,384
NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report L-14 1/29/98




NAS Corpus Christi

WEEKLY INSPECTION LOG

WELL MW-13, NAS CORPUS CHRISTI

Fuel Farm 216, Multi-phase Recovery System

Completion Report

Date Differential Natural Gas Vacuum on Pressure on Differential Differential Diluted Process|{ Average FID
Pressure Diluted |Pressure PSH-| Process Air Pl-| Process Air Pl- Pressure on | Pressure on Burner, Air Concentration of
Process Air  Fl| 106 (in. H,0) | 302 (in. H,O} 301 (in. H,0) Natural Gas PI- | PDI-501 (in. H,O) | Temperature | Diluted Process

309 (in. H,0) 107 (in. H,0) TI-307 (°F) Air BV-20
4/29/97 0.055 19 10 -1 1.1 0.65 108 4650
5/7/197 0.07 19 10 10 0.7 0.5 105 9500
5/13/97 0.065 19 10 -1 0.9 0.5 100 4960
5/21/97 0.065 19 10 0 1 0.55 105 2200
5/30/97 0.07 19 10 0 0.8 0.5 115 4490
6/3/97 0.07 19 10 1 0.5 110 6500
6/11/97 0.073 19 10 0 1 0.55 115 3400
6/17/97 0.075 19 10 4 1 0.5 120 432
6/24/97 0.07 18.5 10 0 1.15 0.6 111 1150
6/30/97 0.075 19 10 0 0.8 0.5 116 4100
7/8/97 0.074 18 9.8 0 0.65 0.48 112 4150
717197 0.075 18 9.8 0 0.8 0.6 117 2015
7/23/97 0.07 18 10 0 1.1 0.6 112 1875
7/31/97 0.075 18.5 10 0 0.65 0.5 110 1820
8/6/97 0.075 18 10 0 1 0.6 115 1225
8/13/97 0.07 18.5 10 0 0.8 0.5 107 2215
8/22/97 0.07 18.5 9.8 0 0.8 0.5 108 930
8/27/97 0.07 17.5 10 0 1.3 0.65 107 470
9/6/97 0.07 18 10 0 1.1 0.6 115 700
9/12/97 0.07 17.5 10 0 1 0.6 112 905
9/18/97 0.075 17.5 10 0 1 0.55 121 710
9/25/97 0.07 18 10 0 1.1 0.6 105 640
10/2/97 0.07 18 10 1 1 0.6 103 1240
10/13/97 0.07 102 0
10/23/97 17.5 10 0 1 0.5 106 85
10/29/97 18 10 4.5 0.8 0.5 97 9685
11/7/97 18 9.8 8 0.8 0.55 91 6000
11/13/97 17.5 9.8 8 0.7 0.5 100 7785
11/19/97 18 9.8 18 395 0.5 78 1520
11/28/97 18.5 10 17 0.7 0.5 95 1247.5
12/3/97 18 9.8 16 0.9 0.5 95 975
L-15
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WEEKLY INSFECTION LOG
WELL MW-20, NAS CORPUS CHRISTI

Date Motor Water Vacuum Vacuum Vacuum Vacuum Differential Pressure of |Pressure of Vapor Stream Vapor Vapor concentration Burner Lower Stack
Valve #| Temp. in | Pressure at| Pressure | Pressure at| Pressure at Vapor Stream stream measured with FID temperature | Temperature
T-2 Well at Manifold PI-6 PI-7 Temp. at (°F) (°F)
Tank TI-1 TI-2 (°F)
{°F)
(in Hg) (in Hg) (in Hg) (in Hg) GOM-3 GOM-3 GOM-3 GOM-3 min (ppmv bv] max (ppmv bv)
min (in H,0) [max (in H,0 |min (in H,0)|max (in H,0)
4/29/97 3 97 16 23 22 22.5 8.5 9.5 0 5.1 104 118,000 125,000 1,414 1,463
5/7/97 3 96 8 21 20 21 13.3 13.3 7.8 16 100 132,000 132,000 1,431 1,415
5/13/97 3 110 13.5 11.5 10 21 1.4 10.5 -11.4 0.2 98 42,700 46,200 1,425 1,411
5/21/197 3 106 8 13.5 14 24 0.9 1.5 -10.8 -7.4 97 20,900 25,700 1,408 1,396
5/30/97 3 110 6 20 16 25 0.8 6.1 -11.2 -6.5 100 66,900 85,300 1,400 1,388
6/3/97 3 104 6 15 14 16.5 13 16 32 33 108 60,000 65,000 1,423 1,434
6/11/97 3 107 6 12 12 24 0 0.6 0.3 1.9 110 160,000 175,000 1,408 1,386
6/17/97 3 96 12 19 18 23 6 6 4 4 119 3,460 3,460 1,409 1,387
6/24/97 3 88 6.5 16.5 13.5 21.5 1.8 2.1 1.8 2.2 132 700 700 1,405 1,382
6/30/97 3 92 5 16 14 19 0 1.2 -9 -8.4 126 2,000 96,000 1,411 1,389
7/8/97 3 93 6 11.5 9.5 10.5 99 101 94 95.5 114 155,000 155,000 1,412 1,449
7/17/97 3 100 12.5 12.5 18 18.5 20.8 21.3 8.7 13.1 110 7,550 9,150 1,410 1,386
7/23/97 3 96 2.5 8 14.5 14.5 18.1 19.2 9.6 12.4 120 119,000 132,360 1,440 1,425
7131197 3 104 7 8 10.5 11 88.5 88.5 65.3 65.3 110 105,000 113,000 1,439 1,415
8/6/97 3 104 2.5 8 17 18 16.5 18.3 16.7 18.5 100 52,500 67,850 1,420 1,425
8/13/97 1 108 3.75 6.5 15.5 16 40.4 54.6 36.3 37.5 100 57,500 67,230 1,435 1,418
8/22/97 1 112 2.75 5 5 5 12.6 25.3 20.5 33.1 114 16,600 19,270 1,414 1,388
8/27/97 1 100 5.5 9 8.5 9 88.1 88.1 65.5 65.5 98 14,200 14,200 1,406 1,407
9/6/97 2 110 6 7.5 8.5 9 82 82 121.5 121.5 104 12,300 12,300 1,406 1,383
9/12/97 2 104 5.5 7 8.5 10 82 83.2 69 69.8 100 21,900 22,400 1,406 1,385
9/18/97 2 113 5 6 9 8.5 81.5 81.5 77.5 77.5 109 9,600 9,550 1,410 1,387
9/25/97 2 100 4.5 6.5 8 9 49.5 49.5 138.8 138.8 92 5,370 8,300 1,412 1,389
10/2/97 2 108 6 6 7 8 54.1 54.1 130.3 130.3 100 6130 6,130 1,413 1,389
10/13/97 2 110 0 0 0 0 0 0 1,414 1,406
10/23/97 2 96 18.5 18.75 21.5 23.25 6.9 7.2 23 39 88 5,440 6,550 1,408 1,380
10/29/97 2 98 18 18 21.5 23.5 4.1 4.8 2.8 3.7 74 1,440 1,870 1,408 1,382
11/7/97 2 94 21 21 20 22.5 8.3 8.3 10 10 76 7,300 7,300 1,410 1,385
11/13/97 2 88 15 16.5 19 22 5.6 6.1 12.1 13.3 82 8,890 9,050 1,410 1,384
11/19/97 2 85 16 16 24 22 2.8 3.5 6.5 9.2 63 1,700 2,500 1.411 1,385
11/28/97 2 94 18 14.5 20 20 7.8 7.8 33.8 33.8 83 2,740 3,235 1,408 1,383
12/3/97 2 105 13.5 14.5 19.5 20 6.1 6.8 16.8 17.5 86 3,780 3,970 1,414 1,387
NAS Corpus Christi
Fuel Farm 216, Multi-phase Recovery System
Completion Report L-16 1/29/98




NAS Corpus Christi

WEEKLY INSPECTION LOG
WELL MW-20, NAS CORPUS CHRISTI

Fuel Farm 216, Multi-phase Recovery System

Completion Report

Date Differential Natural Gas Vacuum on Pressure on Differential Differential Diluted Process| Average FID
Pressure Diluted Pressure Process Air | Process Air PI- Pressure on Pressure on Burner Air Concentration of
Process Air PSH-106 {PI-302 (in. H,0)| 301 (in. Natural Gas PIl- | PDI-501 (in. H;O) | Temperature | Diluted Process

FI-309 (in. H;0) (in. H,0) H,0) 107 (in. TI-307 (°F) Air BV-20
H,0)
4/29/97 0.065 20 6.3 1 0.05 0.3 105 15150
5/7/97 0.07 19.5 10 10 0.1 0.3 105 13500
5/13/97 0.065 20 10 -1 0.2 0.3 100 3760
5/21/97 0.065 20 10 0 0.2 0.4 105 1435
5/30/97 0.07 20 10 0 0.2 0.4 115 3280
6/3/197 0.07 20 7 34 0.1 0.3 106 6950
6/11/97 0.075 19 10 0 0.65 0.45 123 3850
6/17/97 0.075 18.5 10.2 -1 1.1 0.6 118 54
6/24/97 0.074 18.1 10 1.5 1.2 0.6 115 205
6/30/97 0.074 19 10 0 0.8 0.5 117 2195
718197 0.085 19 2.4 0 0.05 0.3 111 6615
717197 0.07 17.5 10 0 1.2 0.6 115 135
7/23/197 0.08 19 4.8 0 0.1 0.3 110 5625
7131197 0.075 19 8.4 0 0.15 0.3 110 4640
8/6/97 0.075 19 10 0 0.3 0.3 115 3860
8/13/197 0.075 19.5 10 0.5 0.1 0.3 110 3720
8/22/97 0.07 18.5 3 10 0.7 0.5 117 1130
8/27/197 0.07 19 8.4 0 0.15 0.35 107 2925
9/6/97 0.075 19 8.2 40 0.4 0.4 115 1925
9/12/97 0.07 18.5 9 6 0.35 0.4 112 1785
9/18/97 0.075 18.5 9.6 15 0.65 0.45 120 1185
9/25/97 0.07 18.5 9.6 40 0.5 0.4 105 1930
10/2/97 0 18.5 9.6 40 0.6 0.5 102 980
10/13/97 0.07 102 0
10/23/97 17.5 10 0 1.1 0.6 107 525
10/29/97 17.5 10 0 1.2 0.6 97 535
117197 17.5 9.8 5 1.2 0.6 90 500
11/13/97 17.5 9.8 0 1.15 0.55 99 1870
11/19/97 18 9.8 6 1.2 0.55 80 625
11/28/97 18.5 10 15 1 0.6 95 520
12/3/97 18 9.8 17.5 0.9 0.5 95 415
L-17




WEEKLY INSPECTION LOG
WELL MW-29, NAS CORPUS CHRISTI

Date Motor Water Vacuum | Vacuum | Vacuum Vacuum Differential Pressure of {Pressure of Vapor Stream Vapor Vapor Concentration Burner Lower Stack
Valve #| Temp. in | Pressure at| Pressure | Pressure at| Pressure at Vapor Stream Stream Measured with FID Temperature | Temperature
T-2 Well at Manifold PI-6 PI-7 Temp. at Tl- °F (°F)
Tank TI-1 2 (°F)
(°F)
(in Hg) (in Hg) (in Hg) (in Hg) |GOM-3 GOM-3 GOM-3 GOM-3 min. (ppmv b| max (ppmv bv)
min. (in H,0) |max (in H,0 [min. (in Hy0|max (in H,0)
4/28/97 60,000 245,000
5/7/97 2 98 21 19.5 21 21.5 5.8 5.8 11.8 14.9 98 120,000 120,000 1,405 1,410
5/13/97 2 105 21 20 21 22 1.7 3.7 -11.7 -3.2 100 46,000 54,400 1,406 1,410
5/21/97 4 105 18.5 17 18 23.5 0.7 1.2 -9.7 -8.3 92 11,900 13,800 1,401 1,406
5/30/97 4 108 13 12 15 25 1.2 2.5 -9.2 -9.2 98 37,800 49,600 1,417 1,394
6/3/97 4 98 17 16 16.5 20 0 10 -11 7 102 24,700 74,700 1,413 1,390
6/11/97 4 108 11.5 12 13 23 0 1.4 33 37 108 297,000 329,000 1,414 1,391
6/17/97 4 96 15.5 15.5 17 22 6 6 6 6 118 313,000 313,000 1,413 1,389
6/24/97 4 88 6 5.5 6.5 21 2.7 3.3 4.5 4.5 138 17,000 18,500 1,409 1,386
6/30/97 4 102 11.5 8.5 12 19.5 0 1.5 -8 1.2 118 10,000 114,000 1,407 1,381
7/8/197 4 96 15 14 15.5 16 43.5 45.5 30 30.6 117 16,000 17,200 1,407 1,394
7117197 4 102 8.5 10 11.5 12.5 29.7 30.3 22.4 23.4 110 3,170 3,230 1,413 1,390
7/23/97 4 96 12 12 12.5 13.5 20.1 21.5 6.4 9.3 120 9,450 10,400 1,407 1,385
7/31/97 4 104 14 14.5 15 16 52.6 52.6 45 45 110 4,980 5,080 1,407 1,387
8/6/97 4 104 16 15.5 16 17 37.5 37.5 29.1 29.1 101 11,500 11,500 1,411 1,392
8/13/97 4 110 15 14.5 15 16 45.5 47 35 35 103 6,150 6,240 1,409 1,387
8/22/97 4 104 9 10 10 11.5 8.7 443 0 34.4 104 3,400 3,400 1,414 1,388
8/27/97 4 104 12.5 12 12 13.5 48.3 48.3 31.6 31.6 96 6,150 6,690 1,411 1,388
9/6/97 1 110 10.5 12 12.5 13 52.9 52.9 73.3 73.3 104 6,780 6,780 1,410 1,385
9/12/97 1 106 9.5 9.5 11.5 13 60.2 60.2 48.5 48.5 100 3000 3,250 1,407 1,382
9/18/97 1 106 10 9 11.5 11 57 57 51.7 51.7 120 3,150 6,730 1,408 1,384
9/25/97 1 100 15 14.5 15.5 17 21.9 21.9 48.8 48.8 90 15,600 31,800 1,405 1,390
10/2/97 1 108 12 11.5 12 13 32.5 325 70.1 70.1 104 14,300 14,300 1,412 1,392
10/13/97 1 110 0 0 0 0 0 0 1,414 1,406
10/23/97 1 96 21 19 20 22 14.1 14.6 16.9 19.5 90 8,510 8,650 1,414 1,386
10/29/97 1 94 17.5 15 17 18.5 7.8 8.4 21.4 22.8 85 11,800 12,400 1,410 1,385
11/7/97 1 92 21 17.5 19 20.5 11.4 114 17.4 17.4 82 37,000 37,000 1,400 1,382
11/13/97 1 N 19 20 21 24 5.8 6.2 7.8 12.4 88 11,800 12,200 1,408 1,380
11/19/97 1