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1. INTRODUCTION

On behalf of Transwestern Pipeline Company, Tetra Tech EM Inc. (Tetra Tech) has prepared this
conceptual remedial design to address soil and groundwater contamination at Transwestern
Pipeline Company’s Roswell Compressor Station Number 9 (Roswell Station). The Roswell
Station is located approximately 9 miles north of the City of Roswell along U.S. Highway 285
(Drawing G-1). A site plan is also provided on Drawing G-1.

This discharge permit modification has been prepared to satisfy the requirements stated in the
New Mexico Water Quality Control Commission (NMWQCC) Regulations, specifically New
Mexico Administrative Code (NMAC), Title 20, Chapter 6, Part 2 (20 NMAC 6.2) Section 3000.
This modification has been designed to address soil contamination, phase-separated hydrocarbon
(PSH) contamination, and groundwater contamination. The proposed remedy includes both

active and passive phases of remediation.

The active phase of remediation consists of multi-phase extraction (MPE), a combination of soil
vapor extraction (SVE) and total fluids (groundwater and PSH) recovery. The goals of the MPE
phase are (1) removal of PSH from the subsurface and (2) reduction of soil and groundwater

constituents to levels more amenable to passive bioremediation.

The passive phase of remediation will consist of monitored natural attenuation (MNA) to address
residual soil and groundwater contamination. The goal of the MNA phase will be to reduce soil
contamination so that leachate in the vadose zone shall not be capable of contaminating
groundwater or surface water (§4103.A) and groundwater constituent concentrations shall

conform to §4103.B standards (or §4103.F. alternative abatement standards, if warranted).

The remedial design for the Roswell Station will consist of two volumes — a conceptual remedial
design (RD) and a final RD. This document constitutes Volume 1, the Conceptual RD, and
contains sufficient detail to allow review and comment on the proposed remedy. Upon
concurrence with the Conceptual RD from 1ranswestern Pipeline Company and the New Mexico
Oil Conservation Division (OCD), Volume 2, the Final RD will be prepared. The final RD will
include supporting calculations and analysis, plans and specifications for implementation of the

MPE system, as well as a plan for operation, maintenance, and performance assessment.




This Conceptual RD is divided into 5 Sections, of which this introduction is Section 1. A brief
discussion of site hydrogeology is provided in Section 2. A discussion of the distribution of
constituents of concern and cleanup goals is provided in Section 3. Section 4 provides a
discussion of and justification for the recommended approach to remediation. Finally, Section 5
provides a detailed description of the technology proposed, the system layout, and the basis for
design. Appendix A contains Drawings for the proposed system and Appendix B a copy of the
SVE pilot test report (AcuVac 1996).

2. SITE HYDROGEOLOGY

The site lies within the northernmost portion of the Roswell hydrologic basin. The stratigraphic
units of importance with regard to water resources are, in ascending order, the San Andres
Formation (Permian age), the Artesia Group (Permian age), and the Quaternary-age alluvium.
Groundwater is produced from both a shallow water-table aquifer (alluvium) and a deeper
artesian aquifer (San Andres Limestone). In general, the Artesia Group is considered a confining

bed that limits the exchange of water between alluvium and the San Andres Limestone.

Near the site, the Artesia Group is often thin or absent, and the clay beds within the valley fill act
as the confining bed for the lower carbonate aquifer. The valley fill consists of poorly to
moderately consolidated deposits of gravel, sand, and clay that mantle the underlying Permian
rocks. The thickness of alluvial sediments varies considerably from one locality to another
because of the irregular bedrock erosional surface upon which the alluvium was deposited. Silt
and clay deposits frequently occur as lenses that were deposited in small ponds and lakes

resulting from the dissolution and collapse of the underlying carbonate rocks.

A hydrogeologic cross section developed from lithologic descriptions is provided as Drawing
G-2; the location of the cross section is shown on Drawing G-3. The alluvial sediments beneath
the impoundments consist of discontinuous interbedded cobbles, gravel, sand, silt, and clay to
depths of approximately 70 feet bgs, where at the base of the alluvium is marked by abundant
gypsum beds.

The depth to water across the site ranges from approximately 50 to 65 feet bgs. An evaluation of
groundwater flow under the surface impoundments is not straightforward; however, flow

components can be discerned that support the contaminant distribution to the southeast and north,




with a groundwater divide in the vicinity of Pit 2. Shallow groundwater is likely flowing

primarily through discontinuous sand lenses within the predominantly clay matrix.
3. DISTRIBUTION OF CONTAMINANTS AND CLEANUP GOALS

The subsurface extent of impacted groundwater and PSH is depicted on Drawing G-3 in plan
view and on Drawing G-2 in cross-sectional view. As shown on Drawing G-3, the impacted zone
is long and narrow, roughly 1,200 feet long by 200 feet wide encompassing an area of about
240,000 square feet (approximately 6 acres). In a vertical sense, the impacted soil zone extends
from near surface to below the water table near the former surface impounds. Away from these
source areas, contamination occurs in a much thinner zone of relatively permeable sediments
encountered near the water table — here, the thickness of impacted soil is only about 10 to 15 feet
thick.

Based on recent monitoring data (Cypress Engineering 2001), the distribution of PSH is defined
by MW-2 to the northwest and MW-27 to the southeast. The estimated area of PSH is about
100,000 to 120,000 square feet (approximately 3 acres), and lies entirely within the area of
impacted groundwater. Where measured undisturbed, PSH is typically several feet thick. In
wells where PSH recovery has been ongoing (e.g., MW-5, MW-10, and MW-11), PSH

accumulations were not measurable.

Based on SVE performance testing conducted in 1996 (AcuVac 1996), soil vapor concentrations
(total volatile organic compounds [VOCs]) ranged from a low of 826 parts per million by volume
(ppm,) at well SVE-2 to a high of 15,590 ppmv at well SVE-3. The high reading recorded at
MW-1 was 7,510 ppm,. Carbon dioxide (CO;) averaged about 10 percent during the

performance tests, indicating that in situ bioremediation is ongoing.

Groundwater cleanup goals for the site are based on NMWQCC human health based standards
stated in 20 NMAC 6.2 §3103.A. For the organic constituents of concern being addressed by this

plan, these standards are as follows:

e Benzene ‘ 10 pug/L
e 1,1-Dichloroethene (1,1-DCE) S pg/L




No other organic compounds exceed NMWQCC standards. In addition to restoring groundwater
to the above referenced standards, a primary goal of the remedial action is to remove PSH from
the water table and capillary fringe. PSH provides a continual threat to groundwater quality with

respect to organic compounds.

It is not the intent to restore groundwater to either the benzene or the 1,1-DCE standard by active
remediation (e.g., MPE system operation) alone. At such time as PSH is fully removed from the
water table, active remediation may be suspended. The target concentrations for benzene and
1,1-DCE at suspension of active remediation will be in the range of 10 times standards (EPA
1995) as the MNA phase of remediation commences. For benzene and 1,1-DCE, these target
concentrations are about 100 and 50 pg/L, respectively. Since the high benzene and 1,1-DCE
concentrations in November 2000 sampling event were 1,430 and 95 pg/L., respectively,
contaminant reduction factors (CRFs) of about 14 for benzene and 2 for 1,1-DCE will be required

during the active remediation phase.

Inorganic constituents exceeding standards include total dissolved solids (TDS), chloride, sulfate,
iron, and manganese. These constituents are widespread and fairly uniform in concentration,
indicating that elevated inorganic concentrations may be representative of natural conditions.
High concentrations of TDS and general anions and cations are not atypical of shallow

groundwater within the region.

Soil impacts will be cleaned up to OCD guidelines for TPH, benzene, and total benzene, toluene,
ethyl benzene, and xylenes (BTEX). These standards are 10 mg/kg for benzene, 50 mg/kg for
total BTEX, and 100 mg/kg for TPH (OCD 1993). If soil contaminant concentrations remain
above OCD cleanup guidelines, Transwestern will likely complete a risk assessment to determine
whether final contaminant concentrations pose a threat to workers and underlying groundwater

quality.
4, PROPOSED REMEDY
The proposed remedy for soil and groundwater contamination is MPE, a combination of SVE and

total fluids (groundwater and PSH) pumping. Dedicated MPE wells will be used to extract

contaminated vapors and fluids; the layout of the MPE well field is shown on Drawing C-1.




SVE is a proven technology for remedy of moderate to high permeability soils contaminated by
high-vapor-pressure compounds such as those that comprise gasoline (EPA 1995). High vacuum
MPE extends the effectiveness of SVE into the range of lower permeability soils (EPA 1999;
EPA 1995). MPE has been demonstrated to remove large fractions of volatile PSH plumes by
vapor means. In addition to the effective removal of PSH and volatile organic compound rich
vapors, MPE stimulates and promotes in situ aerobic degradation of fuel hydrocarbons by

indigenous bacteria as a result of increased subsurface oxygen levels.

With MPE, PSH can also be physically removed by total fluids recovery. Total fluids recovery
results in dewatering in the zone of remediation, which in turn exposes the capillary fringe and
upper portion of the contaminated aquifer matrix to the effects of SVE. Total fluids recovery also
counters the rise in the water table that results from inducing high vacuum in the subsurface.
Thus, MPE employs several remedial technologies in concert to effect cleanup in the most highly
contaminated portion of PSH plumes — the smear zone, capillary fringe, and first few feet of
aquifer matrix. Moreover, from a cost perspective, where conditions are amenable, MPE and the
concomitant enhanced in situ bioremediation that occurs results in perhaps the most cost-effective
cleanup technology available for remedy of volatile fuel hydrocarbons (USACE 1995, Hinchee
1994).

5. DESCRIPTION OF REMEDY

The remedy proposed at the Roswell Station consists of a two-phase approach: a period of
aggressive, active remediation employing MPE followed by passive, MNA to restore residual

groundwater contamination to standards. The following subsections discuss each phase in detail.

5.1 Multi-Phase Extraction Phase

The proposed MPE system layout i1s depicted on Drawings C-1 through C-3. Drawing C-1 shows
the well locations and the effect of a 50-foot radius of influence (ROI) for each well. The ROI
was obtained from the SVE performance test (AcuVac 1996). Drawing C-2 depicts the proposed
trenching plan, and Drawing C-3 the equipment compound layout. A process flow diagram is

provided as Drawing P-1.




The SVE pilot test (AcuVac 1996) indicated that soil vapor concentrations are moderately high,
and emission control is required for extracted vapors. Extraction of soil vapors and emission
control will be provided through the use of two thermal oxidizers. These oxidizers are owned and

permitted (mobile permits) by Transwestern Pipeline Company.

Each of the 37 wells depicted on Drawing C-1 has a design flow rate of 20 cubic feet per minute
(cfm). Shallow SVE wells will be co-located with MPE wells near the former pits to address
residual soil contamination within the source area. The entire MPE and SVE well system will be
designed to operate at maximum well output equal to 320 cfm (the maximum flow rate of the two
oxidizers). Since well output will certainly vary as a result of subsurface heterogeneities in
permeability and variable lengths of screens installed in each well, the exact system output will
not be known until system startup testing. However, the system design accommodates variability
by use of dedicated conveyance lines, valves, and manifolds to allow manipulation of SVE

stresses.

Total fluids will pumped from the MPE wells with pneumatic pumps placed at the bottom of the
MPE wells. The pneumatic pumps will be driven by a high pressure, high volume screw drive air
compressor. The pumps will discharge upon filling, thereby keeping the well bore evacuated of
water and PSH. The pumps will be driven by dedicated airlines and recovered fluids conveyed
by dedicated discharge lines. The total fluids will be routed through an oil/water separator
(O/WS) where PSH will be removed from the waste stream. PSH will be collected and recycled
off site. Groundwater will be treated by liquid-phase granular activated carbon (GAC) or an air

stripper and disposed by ground application over the zone of remediation.

The proposed system features include the following:

o Piping shall be high-density polyethylene (HDPE) in dedicated conveyance runs to allow
complete system control. Piping will be covered with pea gravel and magnetic locating
tape will be installed. _

e All trenches within the existing plant boundary (e.g., within trafficked areas) will be
compacted to 95% standard proctor to prevent trench failure. Trenches outside the plant
in non-trafficked areas will be compacted by wheel rolling and will not require density
testing.

o  All well vaults will be traffic rated, 24-inch diameter, and set in minimum 8-inch thick
3,000 psi concrete.

o The compound will consist of a 50-foot by 50-foot open area and will include a 24-foot by
32-foot building to house remediation equipment and conveyance manifolds.

o A dedicated explosion-proof room will be constructed to house a total fluids retention tank
and the O/W S.




o All conveyance lines will be valved and metered in the equipment building

o Two thermal oxidizers, specified as Baker Furnace 200-cfm units with high vacuum
positive displacement pumps will provide SVE and emission control.

o Implementation includes a 5-day start-up phase to verify system mechanical performance.

The MPE system will be operated until PSH has been removed from the subsurface and
groundwater concentrations of benzene and 1,1-DCE have been reduced to levels that are
amenable to MNA. At that time, the MPE phase will be terminated and the MNA phase will

commence.

5.2 Monitored Natural Attenuation Phase

Three lines of evidence (primary, secondary, and optional) are generally recommended to
demonstrate the viability of MNA as an appropriate remedy (ASTM 1998). These lines of
evidence include the following:

¢ Demonstration that the groundwater plume is stable or shrinking in areal extent

(primary line of evidence)

e Groundwater monitoring data that indicate attenuation rates that will achieve
remediation goals in a timely manner and geochemical indicators (secondary line
of evidence)

e Demonstration or evidence that the microbiological mechanism exists in the
subsurface to facilitate degradation of contaminants, estimation of the
assimilative capacity of the aquifer to degrade COCs, and fate and transport
modeling to evaluate natural attenuation rates (optional lines of evidence)

With regard to the primary line of evidence, data do not presently exist that indicate that the
plume is stable or shrinking. It will not be until after the removal of PSH that hard evidence
supporting the primary line of evidence can be established. The first year of monitoring
following PSH removal will be critical in verifying the appropriateness of MNA as the remedy.
Nonetheless, concentrations of benzene and 1,1-DCE in monitor wells that do not contain PSH
and have been sampled sufficiently to establish trends indicate that concentrations are stable to

declining in most wells.

The second line of evidence, attenuation rates. will be estimated from groundwater monitoring
data obtained during the first year afier PSH removal. Groundwater samples will be analyzed for
dissolved oxygen (DO), oxidation-reduction potential (ORP), and alternative electron receptors in

order to evaluate bioremediation mechanisms.




Finally, the third line of evidence will be substantiated during the MPE phase. Field evidence
will be collected to verify if microbes are present and if biodegradation of constituents of concern
is occurring. These include observation of biodegradation in soil samples collected during MPE
well field installation and production of carbon dioxide (CO,) in soil vapors indicating aerobic

mineralization of organic compounds to water and CO, by microbes.

Groundwater Monitoring Regimen

The focus of groundwater monitoring will be supporting the MNA remedy. COCs to be
monitored include BTEX, chlorinated ethenes and ethanes, and inorganic constituents.
Geochemical indicators (second line of evidence) to be monitored include ferrous iron, nitrate,
sulfate, manganese, DO, and ORP. A summary of MNA indicators is provided in Table 1. The

final RD will contain a schedule for groundwater monitoring and performance assessment.
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TABLE 1

MONITORED NATURAL ATTENUATION GEOCHEMICAL PARAMETERS
ROSWELL COMPRESSOR STATION NUMBER 9, ROSWELL, NEW MEXICO

below water table with Horiba U-22 Water
Quality Meter

Geochemical Method of
Parameter Measurement Field Procedure Use of Data
pH ASTM I 1293 Direct in-well measurement at 1.5 to 2.0 feet Difference in pH between contaminated and uncontaminated
below water table with Horiba U-22 Water groundwater may indicate ongoing biological activity.
Quality Meter
Temperature Down Hole Probe Direct in-well measurement at 1.5 to 2.0 feet Oxygen solubility is dependent on groundwater temperature.

Biodegradation rates may depend on temperature. An increase
in temperature may be observed within the solute plume.

Dissolved Oxygen
(DOY

Down Hoele Probe

Direct in-well measurement at 1.5 to 2.0 feet
below water table with Horiba U-22 Water
Quality Meter

An inverse correlation of DO to benzene, toluene, ethyl-
benzene, and xylene concentrations indicates that aerobic
degradation is occurring. This relationship may also be
expressed as depressed or nondetectable DO throughout the
plume.

Ferrous Tron

ASTM 2500 Fe

Field filtered 125-mL aliquot in polyethylene
bottle: pH to <2.5 with hydrochloric acid.

Increased ferrous iron may indicate ferric iron is being used as
an electron acceptor during anaerobic biodegradation of
petroleum hydrocarbons.

Total Dissolved

EPA 6010/6020

Field filtered 125-mL aliquot in polyethylene

Increased dissolved total iron may indicate that ferric iron is

Iron ICP/MS bottle; pH to <2.5 with nitric acid. being used as an electron acceptor during anaerobic
biodegradation of petroleum hydrocarbons.
Oxidation ASTM D 1408 Direct in-well measurement at 1.5 to 2.0 feet Data used to define regions of the plume under oxidizing and
Reduction below water table with Horiba U-22 Water reducing conditions, and to evaluate potential for and type of
Potential (ORP) Quality Meter biologically mediated reduction-oxidation reactions.

Nitrate EPA 200.0 Field filtered unpreserved 125-mL aliquot in Decreased nitrate in anaerobic portion of plume may indicate
polyethylene bottle; backup 125-mL aliquot in | use of nitrate as an electron acceptor during anaerobic
polyethylene bottle with pH to <2.5 with biodegradation of petroleum hydrocarbons.
sulfuric acid

Sulfate EPA 300.0 Unfiltered 125-mL aliquot in polyethylene Decreased sulfate in anaerobic portion of plume may indicate
bottle; pH to <2.5 with sulfuric acid use of sulfate as an electron acceptor during anaerobic

biodegradation of petroleum hydrocarbons
Manganese EPA 6010/6020 Field filtered 125-mL aliquot in polyethylene Increased manganese may indicate manganese IV is being used
ICP'MS bottle; pH to <2.5 with nitric acid. as a terminal electron acceptor during anaerobic biodegradation

of petroleum hydrocarbons.
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APPENDIX B

SVE PILOT TEST REPORT



AcuVac Remediation Inc.

9111 Kéty Freewa
Suite 303 y September 30, 1996

Houston, TX 77024
(713) 468-6688: TEL
(713) 468-6689: FAX

Mr Bob Marley

Project Manager

Daniel B. Stephens & Associates, Inc.
6020 Academy NE, Ste 100
Albuquerque, NM 87109

Re: Pilot Test: Roswell Compressor Station, Roswell, NM
Dear Bob:

Enclosed is the report on Soil Vapor Extraction (SVE)/Air Injection (AI) Pilot Testing
performed on September 24 - 25, 1996 at the above referenced location. The test was conducted
using AcuVac’s SVE I-6 System, with Roots RAI-33 and RAI-22 blowers, various
instrumentation, including the HORIBA Analyzer, MMC Interface Probe, magnehelic gauges,
flow gauges and other special equipment. The report is divided into three separate SVE tests
(one with Air Injection) and three SVE Quick Tests.

Introduction

The Vacuum Extraction portion of the AcuVac SVE System consists of an internal
combustion (IC) engine, driving a positive displacement, vacuum pump which is connected to the
extraction well by a flexible hose. The vacuum created on the extraction well causes
hydrocarbons in the soil to volatilize and flow through a moisture knockout tank to the vacuum
pump and directed to the intake of the engine where they are burned as part of the normal
combustion process. Propane is used as an auxiliary fuel to help power the engine if the well
vapors do not provide the required BTU.

Emissions from the IC engine are passed through three catalytic converters to ensure
maximum destruction of removed hydrocarbon vapors. The engine’s air to fuel ratio can be
adjusted to maintain efficient combustion. Because the engine is the only power source for all
equipment, all systems stop when the engine shuts down. This eliminates any uncontrolled
release of hydrocarbons. Since the System is held entirely under vacuum, any leaks in the seals
or connections are leaked into the System and not emitted into the atmosphere. The engine is
automatically shut down by intake vacuum loss, low oil pressure or overheating.

The air injection portion of the System consists of a positive displacement blower driven by the
IC engine. The blower inlet is connected to an oversized fresh air filter. Air from the discharge side of
the blower is directed through three aftercoolers and then through a metering system which can control
the flow and pressure. Thereafter, the air is directed to the air injection well through a high pressure,
flexible hose. An alternate, engine driven air compressor may be used if higher pressures are required.
All the air from the compressor is passed through a moisture/oil dryer before it reaches the metering
control system. Again, the engine is the power source for all equipment, thus providing complete
protection if the engine stops.




Project Scope:

SOIL VAPOR EXTRACTION

Install vacuum boot (or similar device) on the extraction well. Connect the blower via flexible
hose to the vacuum boot.

Open all monitoring points. Measure and record depth to PSH and depth to groundwater at
monitoring points, then plug each monitoring point with vented plugs designed to accept
magnehelic gauges.

Record barometric pressure, ambient temperature, date and time.

Start SVE blower and apply initial vacuum. Record applied vacuum and well flow, ambient and
influent vapor temperature and barometric pressure. Note that all wellflow data is collected
upstream of any dilution valve.

Install magnehelic gauges on the outer monitoring points and calibrate to appropriate ranges.
Apply vacuum at a minimum of three steps, with the highest vacuum at the selected capacity for
the test conditions.

For each step in applied vacuum, record all wellhead pressure, barometric pressure, ambient and
influent vapor temperature and flowrate data, at 30 minute intervals until pressure stabilizes.
Collect hydrocarbon sample from the extraction well near beginning of test (approximately 1 - 2
hours after blower startup).

Record vapor concentration, using HORIBA Gas Analyzer, at sclected times during each test.
Periodically monitor and record offgas vapor emissions with HORIBA Gas Analyzer.

Record monitoring point vacuum at 30 to 60 minute intervals for each vacuum step.

Turn off System. ’

SOIL VAPOR EXTRACTION QUICK TESTS

Install vacuum boot on extraction well. Connect blower via flexible hose to vacuum boot.
Record DTPSH and DTGW.

Start SVE blower and apply vacuum. Record well vacuum and flow, ambient air temperature
and barometric pressure.

Allow SVE to operate approximately 15 - 30 minutes.

Record vapor concentrations using the HORIBA Analyzer.

Record date and time.

Turn off System.

COMBINED SOIL VAPOR EXTRACTION/AIR INJECTION

Connect the air injection system to the SVE extraction well to provide air bubbling approximately
10 feet below the PSH/H,O level. Connect the soil vapor extraction system to the extraction well
with a vacuum boot or similar device.

Record depth to groundwater and depth to PSH.

Start the extraction system and stabilize the pressure. Record all operation data (pressure and
flowrate). Operate at selected vacuums and flow rates.

Introduce air injection and record initial pressure, flow and elapsed time to achieve
breakthrough. Operate at two injection pressures.

Record pressure or vacuum on the outer monitoring points, at System, and in the extraction well.
Collect hydrocarbon sample from extraction well near start of test (approximately 1 - 2 hours
after sparge blower startup).

Periodically monitor and record vapor concentrations and offgas vapor emissions with HORIBA
Analyzer.

At the conclusion of the test, record depth to PSH and depth to groundwater.

Turn off System.




ADDITIONAL PROCEDURES
o Record the distances from the selected extraction wells (EW) and Al to the outer wells. '
. Operate the SVE/AI System in a manner that all well vapors are passed through the engine and

catalytic converters, to destruct the contaminants and exhausted, to meet air emission standards.
Comply with all safety regulations.

i Complete the tests by providing a report consisting of operating and analytical data and
projection of vacuum radius of influence, and discussion regarding the air injection radius of
influence.

. Comply, at all times, with the approved Health and Safety Plan.

Fuel Use Information - Tests #1-SVE., #3-SVE and #4-SVE/AI

The fuel requirement for the I-6 engine at 2,000 to 2,200 rpm at the h.p. requirement of under
average test conditions is 2.86 gals/hr of propane. The measured (by volume) amount of propane used
during the total test time of Tests #1, 3 & 4 was 25 gallons, or 1.79 gals/hr. Therefore, the inﬂuept well
vapors provided fuel equivalent to 1.07 gals/hr of propane or 37.4%. This is equivalent to approximately
4.6 Ib/hr of hydrocarbon contaminant based on a weight of 6.55 Ibs/gal. For the three tests, this equates
to 64.4 Ibs or 9.83 gals. The well vapors should provide a higher percentage of fuel with an increased
extraction well flow from additional extraction wells. Fuel consumption from Test #2-A, B, C was not
included as these were "quick tests" and total fuel use was not recorded.

Summary of Data - 3 Tests (See Attached Schedule A)

Graphic Summary of Data - SVE & Al (See Attached Schedule B)

Well Data Information:

Test #1 & 3
TABLE #1
r WELL NO. SVE-3 SVE-2 SVE-1 MW-1B MW-1 RWA_ | MWz "
™ 61.8 300 300 65.5 680 25 65.0
SCREEN 32618 20-30 20-30 55 - 65 28-68 | 368-417 | 55-65
WELL SIZE in 20 20 20 20 40 40 20
DIGW fi
oo NA NA NA
DIGW £t PSH 58.44
0730 NA NA NA GW 61.05
DTGW ft PSH 5842
1330 NA NA NA GW 61.02
DISTANCE
. 85
FROM SVE3 £ 146.5 1075 93.0 1280 12
DISTANCE
FROM SVE 1465 . 86.5 1470 2220 2230
3




Test #4-Al
TABLE #2
WELLNo, | Bem Al | Aferdl | sves SVEL MW-2 RW-1 MW-1B
OH B 3606
oW B e
it 3758
A 3726
PROM M f - - 1281 2220 1205 70 1260

NOTE: PSH in well MW-1 was checked with bailer at 1350 hours (2.3 hours after Al was discontinued) and 425 inches of oil/water emulsion
was observed.

Discussion of Data:

Prior to starting this test, all the SVE systems are checked for normal operation. The
depth to groundwater (DTGW) along with the amount of PSH levels are recorded. Each
magnehelic gauge is checked and calibrated to "0". The outer monitoring wells are plugged with
expandable well plugs designed to accept magnehelic gauges. Static well data, barometric
pressure and ambient air temperature is recorded prior to engaging the SVE System. The
propane tank fuel level is recorded so an accurate fuel consumption can be estimated for the
total test period. The HORIBA Analyzer is set for the local altitude and calibrated with SPAN
gas.

Test #1 was an 6.9 hour SVE test conducted from well SVE-3 as the extraction well
(EW). Static well data indicated that the selected outer observation wells were recording slight
vacuums ranging from 0.01 to 0.30" H,O. The barometric pressure was steady at 30.21" Hg and
the ambient air temperature was 64°F. At the start of the test, the initial EW vacuum was 30"
H,O0, with a flow of 6 cfm, and only outer well MW-1B tecorded an increased level of vacuum.
During the first 1.5 hours of the test, the vacuum was held constant at 30.0" H,O, with the flow
steady at 6.0 cfm. During this period, outer well MW-1B continued to record a significant
increasing vacuum trend while the other outer wells indicated minimum response to the EW
vacuum and flow.

Starting a test with low variable rate vacuum and flow increases, allows the EW and outer
wells sufficient time to adjust and stabilize, and minimizes the risk of channeling. This will also
assist the development of newly installed extraction wells.

The EW vacuum was later increased to 50" H,O, with a flow of 10 cfm. The outer wells
indicated a slight, initial response to the increased vacuum and continued with a minimum but
steady increase for 1.5 hours. MW-1B was not responding as a typical outer observation well.
The increased vacuum levels were much too great for the distance. Most likely, other factors
such as a decreasing groundwater level were influencing this well. The barometric pressure was
on a slight increasing trend and the ambient air temperature increased to 67°F. The influent
vapor temperature increased from 64 to 66°F. An increasing barometric pressure generally will
have a positive effect on outer well vacuums. It is unlikely that the SVE from well SVE-3 will
substantially effect outer wells SVE-2, MW-1 & RW-1 due to the length of the radials.




HORIBA analytical data indicated the influent vapors had a hydrocarbon concentration
(HC) of 9,580 and 15,590 ppm, with CO, at 10.98 and 9.92%. The propane flow was recorded at
100 to 110 cfh, with a well flow of 6.0 and 10.0 cfm. The influent vapors were providing
approximately 40% of the fuel value for the internal combustion engine.

During the next 1.4 hours of the SVE test period, the EW vacuum was increased to 80"
H,0, with a flow of 18 cfm. Outer observation wells SVE-1 & 2, MW-1 & RW-1 indicated a
slight response to the EW increase. As previously mentioned, MW-1B continued on an
abnormal vacuum increase, most likely not as the result of SVE. During the last 1.0 hour of the
test, the EW vacuum was increased to 105" H,O, with a flow of 26 and 28 cfm. Outer wells
SVE-1 & 2, MW-1 & RW-1 indicated a marginal response to these increases while MW-1B
indicated a decrease in well vacuum.

Additional HORIBA data indicated the influent vapors had HC levels of 12,780, 14,910 and
11,140 ppm, with CO, at 10.40, 10.10 and 9.92%. The CO, percent is abnormally high, indicating that
natural bio-degradation is occurring. The O, is most likely very low, making it difficult for the engine to
absorb these vapors as a fuel. Exhaust emissions were recorded at 96 and 26 ppm, with CO, at 8.22 and
9.94% and CO at 0.02%.

The static well data recorded 0.75 hours after the completion on the SVE, indicated the outer
wells were recording well pressures ranging from 0.08 to 0.10" H,O, with the exception of MW-1B,,
which was recording a vacaum of 1.30" H,O. In conclusion, the test provided sufficient data for the
calculation of a vacuum radius of influence.

Tests #2-A, B & C were SVE "quick tests" consisting of the SVE System connected to selected
wells for 15 to 30 minutes. The following data was recorded during these tests:

Date: 09/24/96 Date: 09/24/96 Date: 09/25/96
Parameters Time: 1330 Time: 1730 Time: 1315
Hr Meter: 862.0 Hr Meter: 866.0 Hr Meter: 873.0
Well # SVE-1 MW-16 MW-15
HORIBA DATA
HC ppm 28 9,520 62
CO,% 10.82 1052 0.88
CO% 0 0 0
Gas Flow - Fuel/Propane  cfh | 150 - 1o 160
Air Flow cfm 28 28 36
Well Flow cfm 15 22 15
Recovery Well Vacuum  "H,O 25 50 160
Air Temperature °F 75 73 84
Barometric Pressure "Hg 30.15 30.05 29.86

Test #3 was a 2.8 hour SVE test conducted from well SVE-2 as the extraction well (EW). Static
well data indicated that the selected outer wells, SVE-1, MW-1 & RW-1, were recording well pressures
ranging from 0.01 to 0.10" H,O. The other outer well, SVE-3, was recording a residual vacuum of 9.70"
H,O from the previous test. The barometric pressure was decreasing from 30.12" Hg and the ambient
air temperature was 76°F. Well SVE-2 has a TD of 30 ft and is screened from 20 to 30 ft. At the start

5




of the test, the initial EW vacuum was 25" H,O, with a flow of 30 cfm. The screened area was in a more
permeable structure than SVE-3. Outer wells SVE-1, MW-1 & RW-1 indicated an immediate well
vacuum. Due to the erratic data from well MW-1B, this well will not be considered as part of the test
data. -

HORIBA analytical data indicated the influent vapors had a hydrocarbon concentration (HC) of
848 and 826 ppm, with CO, at 12.28 and 11.04%.

During the last 0.6 hours of the test, the EW vacuum was increased to 40" H,O, with a flow of 40
cfm. Outer well SVE-3 was still recording a residual vacuum. The other wells responded with a slight
vacuum increase. The barometric pressure decreased from 30.12 to 30.05" Hg.

The static well data recorded 0.75 hours after the SVE was discontinued, indicated SVE-1, MW-1
& RW-1 were recording well pressures ranging from 0.03 to 0.05" H,O, while SVE-3 recorded a
decreased vacuum level. The test provided adequate data to use in the calculation of a vacuum radius of
influence.

Test #4-Al was a 5.7 hour SVE/AI test, conducted through well MW-1 as the extraction anc} air
injection (AI) well. Static well data indicated that the selected outer observation wells were recording a
slight vacuum ranging from 0.02 to 0.10" H,O. The barometric pressure was 29.95" Hg and the ambient
air temperature was 66°F. At the start of the test, the initial EW vacuum was 15" H,0, with a flow of 25
cfm. The outer wells recorded a slightly increased level of vacuum. During the first 1.6 hours of the
test, the vacuum was held constant at 15" H,O, with the flow remaining steady at 25 ¢fm. The outer
wells continued to record an increasing vacuum trend during this period. Outer wells MW-1B & MW-2
continued to record erratic data which is not totally influenced by SVE.

SVE only was conducted for the first 2.0 hours until a stabilized condition was obtained.
Although well RW-1 indicated a slight response to the EW vacuum, the response was minimal for a well
located 7.0 ft from the extraction well. Therefore, outer wells SVE-1 & 3, which had radial distances of
128 and 222 ft, were the only two wells from which consistent SVE data was recorded.

The initial HORIBA data, prior to Al, indicated that the influent vapors HC levels were 7,510
and 6,800 ppm, with CO, at 12.14 and 11.82%. Exhaust emissions were 46 ppm, with CO, at 10.02% and
CO at 0.02%.

The EW vacuum was increased to 18" H,O, with flow of 30 cfm. The flow was allowed to
stabilize for 0.5 hours. After 2.5 hours of testing, air injection in the form of air bubbling into the
extraction well was started. The depth to PSH from TOC in well MW-1, was 36.96 ft, with depth to
groundwater at 38.68 ft. The Al was being released at 51.0 ft below TOC. The initial pressure was 7.0
psi, with a flow of 5.5 cfm. The pressure and flow remained constant for 1.1 hours and then increased to
10 psi, with a flow of 7.0 c¢fm for the final 0.75 hours. The EW vacuum varied from 15 to 18" H,0,
while the flow varied from 25 to 30 cfm. The barometric pressure was mostly steady until the end of the
test.

Additional HORIBA data, taken between 0915 and 1040 hours, indicated that the influent vapors
had HC levels of 5,710, 5,460 and 4,550 ppm, with CO, at 9.90, 9.78 and 8.50%. Immediately after Al
was discontinued and SVE was still operating, the HC level was 6,360 ppm, with CO, at 12.20%.

After the SVE was discontinued, another significant fact was determined. At the start of this
test, 1.72 ft of PSH in the form of black oil was recorded. At the completion, 0.32 ft of oil/water

emulsion was recorded.

Static well data recorded 0.5 hours after the completion of the test indicated the outer wells were




recording a well pressure. SVE-1 & 3 may provide some data that can assist in the calculation of a
vacuum radius of influence.

Additional Information (This should be read as a vital part of the report):

. Summary of Operating Data
J Graphic Summary of Data, SVE & Al Tests
o Figure 1 - Plot of Observed Vacuum versus

Distance at the Facility
. Field Operating Data and Notes
. Site Map

Conclusion

Pilot Tests are conducted to provide information on short term tests that can be projected into a
long term remedial plan. These feasibility tests indicated that soil vacuum extraction (SVE) would be an
effective method of remediation for this facility. Although the observed vacuum on some of the outer
observation wells was relatively low, the duration of the pilot tests was short compared to continuous
operation. However, the results give positive indication that the observed and reported wells were in
vacuum communication with the selected SVE extraction well. The radius of influence defines the
region within which the vapor in the vadose or vented zone flows to the extraction well under the
influence of a vacuum. The radius of influence depends on soil properties of the vented zone, properties
of surrounding soil layers, the depth at which the well is screened, well installation and the presence of
any impermeable boundaries such as the water table, clay layers, surface seal, building basements and the
presence of such areas as tank pits with backfill and underground utilities.

Figure #1 indicated that the effective vacuum radius of influence, for a well screened in the 30
to 60 ft range, would be from approximately 80 to 90 ft with extraction well flow of 20 to 25 c¢fm and
extraction well vacuum in the 90" H,0 range. The projection of the radius of influence from data
collected during SVE Tests #1, #3 & 4-SVE/AI were determined by a proprietary computer program
that calculates and plots the observed (as modified) radial pressure distribution data versus distance. An
approximation of the radius of influence may be obtained by determining the point at which the
measured vacuum is 0.30 to 0.35" H,0. It is assumed that beyond the lower point, the pressure gradient
(driving force) is negligible to effectively transport vaporized contaminants to the extraction well. Under
continuous operation, vacuum and radius of influence may continue to increase.

To calculate SVE and Al well placement, the equation we use is as follows:
L = 2 Ri Cos 30°% L = distance between wells; Ri = radius of influence

All other data, including the groundwater depth, well placement, extraction well screened
intervals, SVE recovery rate and Al pressure and flow must be considered in the final design for a
remedial plan.

Once you have reviewed the report, please call me if you have any questions.

incerely,

==

James E. Sadler
'Engineer/Environmental

60124 REP




SCHEDULE A

ROSWELL COMPRESSOR STATION - Test #1, Pg 4 AcuVac Remediation Inc.
Static First Second Third Fourth Fifth
9/24/96 Data Data Data Data Data Data
Time 0625 Time 0630 Time 0700 Time 0730 Time 0800 Time 0830
‘Hon'ba HC ppm ND ND ND 9,580 ND 15,590
‘Noriba CO% ND ND ND 10.98 ND 9.92
nfluent Vapor ; 64 65 66 66 65
emp °F
arometric 3021 3021 3022 3022 3022 30.22
ressure "Hg
Xtraction Well
low CFM - 6 6 6 6 10
[Well SVE-3
[lExtraction Well
[Vacuum CFM - 30 30 30 30 50
[Well SVE-3
[Well SVE-1
'Vacuum "H,O 0.02 0.03 0.03 0.02 0.02 0.04
"Dist. 1075 ft
ell SVE-2
Vacuum "H,O 0.03 0.03 0.03 0.03 0.03 0.02
ist. 146.5 ft
ell MW-1B
Vacuum "H,O 0.30 0.40 1.40 1.80 1.50 2.00
ist. 93.0 ft
ell MW-1
[Vacuum "H,O 0.02 0.02 0.02 0.01 0.02 0.03
ist. 128.0 ft
ell RW-1
[Vacuum "H,O 0.01 0.02 0.01 0 0.02 0.04
ist. 128.5 ft




SCHEDULE A

ROSWELL COMPRESSOR STATION - Test #1, Pg 2 AcuVac Remediation Inc.
Sixth Seventh Eighth Ninth Tenth Eleventh
9/24/96 Data Data Data Data Data Data
Time 0900 | Time 0930 | Time1000 | Time 1030 | Time 1100 | Time 1130
lHon‘ba HC ppm ND ND 12,780 ND ND 14910
rlon'ba CO% ND ND 10.40 ND ND 10.10
lk“ﬂ“e’}f Vapor 66 66 66 66 66 66
emp °F
l%amme"}c 3021 30.22 3022 3022 3023 3021
ressure "Hg
i Xtraction Well
low CFM 1 11 11 18 18 19
ell SVE-3
{Extraction Well
Vacuum CFM 50 50 50 80 80 80
Well SVE-3
Well SVE-1
Vacuum "H,0 0.04 0.07 0.07 0.08 0.08 0.06
PDist. 107.5 ft
ell SVE-2
acuum "H,0 0.02 0.05 0.07 0.07 0.07 0.05
ist. 146.5 ft
ell MW-1B
Vacuum "H,0 2.15 2.05 2.10 2.10 2.05 1.85
ist. 93.0 ft
ell MW-1
Vacuum "H,0 0.03 0.04 0.04 0.07 0.07 0.06
ist. 128.0 ft
ell RW-1
Vacuum "H,0 0.03 0.03 0.03 0.08 0.07 0.05
ist. 1285 ft




SCHEDULE A ROSWELL COMPRESSOR STATION - Test #1 - Pg 3 AcuVac Remediation Inc.
Twelfth Thirteenth Static Average Maximum
9/24/96 Data Data Data Data Effective
Time 1200 Time 1230 Time 1315 6.0 Hrs Data
'Hon'ba HC ppm 11,140 ND - 12,800 15,590
| oriba CO,% 9.92 ND - 10.26 10.98
ll![nﬂ“e’}} Vapor 66 66 - 65.69 66
emp °F
l%““’me“fc 3020 30.18 30.15 3021 3023
ressure "Hg
Xtraction Well
low CFM 26 28 - 13.54 28
ell SVE-3
xtraction Well
'Vacuum CFM 105 105 - 59.23 105
ell SVE-3
ell SVE-1
acuum "H,O 0.08 0.09 -(.10) 0.05 0.19
ist. 107.5 ft
ell SVE-2
Vacuum "H,0 0.08 0.08 -.10) 0.05 0.18
ist. 146.5 ft
el MW-1B
acuum "H,O 1.70 1.60 1.30 1.75 -
ist. 93.0 ft
ell MW-1
Vacuum "H,0 0.06 0.09 -(.08) 0.04 0.17
ist. 128.0 ft
[Well RW-1
[Vacuum "H,O 0.07 0.09 -(.09) 0.04 0.18
Dist. 128.5 f




I SCHEDULE A ROSWELL COMPRESSOR STATION - Test #3, Pg 1 AcuVac Remediation Inc,
I Static First Second Third Fourth Fifth Static Average Maximum
9/24/96 Data Data Data Data Data Data Data Data Effective
Time 1425 | Time 1430 | Time 1500 | Time 1530 | Time 1600 | Time 1630 | Time 1715 2.0 Hrs Data
I oriba HC ppm . ND 848 ND 826 ND . 837 848
I “ﬂoﬁba CO% - ND 1228 ND 11.04 ND - 11.66 12.28
nfluent Vapor
l lk[emp oF - 71 70 69 69 69 - 70 71
I 'Ff“’me"}c 30.12 30.12 30.11 30.07 30.07 30.06 30.05 30.09 30.12
essure "Hg
I Xtraction Well
low CFM - 30 30 30 30 40 - 32 40
ell SVE-2
l Xtraction Well
Vacuum CFM - 25 26 26 26 40 - 29 40
ell SVE-2
ell SVE-1
acuum "H,O 0 0.08 0.10 0.11 0.10 0.11 -(.03) 0.10 0.14
I ist. 86.5 fi
ell SVE-3
Vacuum "H,O 0.70 0.60 0.56 045 0.36 0.32 0.22 0.46 0.12
I ist. 146.5 ft .
el MW-1B
I acuum "H,0O 0.90 0.82 0.70 0.53 047 0.40 0.20 - -
ist. 147.0 ft
ell MW-1
acuum "H,O -(.07) 0.03 0.05 0.04 0.06 0.06 -(.0%) 0.05 0.10
ist. 222.0 ft
I ell RW-1
Vacuum "H,0O -(.10) 0.04 0.06 0.05 0.07 0.07 -(.04) 0.06 0.11
ist. 223.0 ft

-1-




\ l SCHEDULE A ROSWELL COMPRESSOR STATION - Test #4-Al, Pg 1 AcuVac Remediation Inc.

Static First Second Third Fourth Fifth Sixth
9/25/96 Data Data Data Data Data Data Data
- Time 0625 Time 0630 Time 0700 Time 0730 Time 0800 Time 0830 | Time 0900

oriba HC ppm ND ND ND 7510 ND 6,800 5710
%
oriba CO,% ND ND ND 12.14 ND 11.82 9.90
|
1
1 nﬂuer:t Vapor ; 64 64 64 64 64 65
emp °F
arometric 29.95 29.95 29.95 29.96 29.96 29.96 29.96
ressure "Hg

low CFM - 25 25 25 25 30 25

’ Xtraction Well
ell MW-1

JExtraction Well
'Vacuum CFM - 15 15 15 15 18 18
'Well MW-1

Well RW-1
Vacuum "H,0 002 0.10 0.07 0.08 0.10 0.12 0.08

FDist. 7.01t

ell SVE-3
acuum "H,O 0.03 0.03 0.05 0.08 0.09 0.07 0.10

ist. 128.1 ft

ell SVE-1
Vacuum "H,0O 0.03 0.03 0.04 0.08 0.07 0.06 0.10

ist. 222.0 ft

ell MW-1B
acuum "H,0 -(.55) ~(.60) (.60) (65) -(.60) (65) (65)
ist. 126.0 ft

ell MW-2
Vacuum "H,O 0.10 0.26 027 0.30 0.30 0.26 021
ist. 120.5 ft

[(O<=s |U<=E |[I< = |




SCHEDULE A ROSWELL COMPRESSOR STATION - Test #4-Al, Pg 2 AcuVac Remediation Inc.
" Seventh Eighth Ninth Tenth Static Average Maximum
9/24/96 Data Data Data Data Data Data Effective
Time 0930 Time 1000 Time 1030 Time 1130 Time 1200 50Hrs Data
r—xcm'ba HC ppm ND 5,460 4,550 6,360 . 6,065 7,510
}noriba CO,% ND 9.78 8.50 12.20 - 10.72 12.20
nfluent Vapor 65 65 66 66 - 65 66
emp °F
l%amme“}c 29.96 29.96 29.95 2991 29.90 29.95 29.96
ressure "Hg
xtraction Well
low CFM 25 25 30 30 - 27 30
ell MW-1
Xtraction Well
[Vacuum CFM 14 15 18 18 - 16 18
ell MW-1
ell RW-1 ‘
Vacuum "H,O 0.07 0.07 0.08 0.08 -(.20) 0.09 0.28
ist, 7.0 ft |
ell SVE-3
acuum "H,0 0.09 0.06 0.07 0.07 -«(.19) 0.07 0.26
ist. 128.1 ft
ell SVE-1
Vacuum "H,0 0.10 0.06 0.09 0.08 <11 0.07 0.19
ist. 222.0 ft
ell MW-1B
Vacuum "H,0O -(75) -(.80) -(.90) «125) <(1.40) " .
ist. 126.0 ft
ell MW-2
Vacuum "H,0 0.14 0.07 «(27) -(.64) <.88) - -
ist. 120.5 ft




Page 1

Summary of ACUVAC SVE TEST #1

SCHEDULEB

AcuVac Remediation Inc.

ROSWELL COMPRESSOR STATION

Saptember 24,1996

120

SVE-3 Ext. Well Vacuum

inches H0

SVE-3 Ext. Well Flow

2 8 8 8 8 8 8 2 8 R 8 8 8
PREREFECRERERBEEE
Blapsed Time (min) Elapsed Time (min)
| Influent Vapor Data ] [ Atmospheric Conditions
Influent Temp. Air Temp. Barometric Pressure Change
20 90 150
130 N
804 - - oo e ee oo %
wosl oL g
& £
) S =
ss{ T T T
B0 4 - - m - e mm e oo o
55 4
o [=3
Time {(min)
Recorded Well Vacuums and/or Pressures
Hydrocarbons CO2 (%)
20000 (ppm) 16 02 SVE-1 107.5 ft.
AL e 0.15
&
15000 4 - - - B - - - - - - - 4 [ 20 X 0.1
¢
wl-QJ-g--3---pa- “0.05
10000 8 0
"""" CT T T Y I 2 8 & 8 §
J_ b 1._L.1L. = B &8 8B R B B
so0{ - 4-§- -4 --HF 1 sr-F-0--1---41 - MW-1 128.0 ft.
2 - -B--4---3B-
o4 N u  AE o4y . a , A4,
2288288 8 P B8 EF
FEE;?—'EQ '-ﬁnolv-nln)ﬁgg
Time (min)




Page 2

SCH

Summary of ACUVAC SVE TEST #3

LEB

AcuVac Remediation Inc.

ROSWELL COMPRESSOR STATION

September 24,1996

SVE-2 Ext. Well Vacuum

SVE-2 Ext. Well Flow

Elapsed Time (min)

Atmospheric Conditions

= B B B 8
=
Elapsed Time (min)
[ Influent VaporData |
Influent Temp. Air Temp.
90
-1 3 S T
« 80 t--"---------
‘?75 T
(. S
[0
604 - oo .. A 604 --conmoooonn
55 r S 55 —
BB E B B e BB B B
Time {min) Time (min)
Hydrocarbons CO2 (%)
(ppm)
2000 18

Time {min)

Time (min)

Barometric Pressure Change

1.50
1.00
Q 050
x
£ 0004
F
[v}
£ 050
-1.00
-1.50 - v ——
T0 T30 T60 190 T120
Time (min)
[ Recorded Well Vacuums and/or Pressures
3 .5 ft.
02 SVE-1 86
0.15
§ o1
005
0
Q
e B B B B
MW-1 22201t




Page 3

Summary of ACUVAC SVE TEST #4-Al

SCHEDULE B

AcuVac Remediation Inc.
ROSWELL COMPRESSOR STATION
September 25,1996

SVE-3 Ext. Well Vacuum

MW-1 Ext. Well Flow

o [=3
Elapsed Time (min) Elapsed Time (min)
| Influent Vapor Data | | Atmospheric Conditions
Influent Temp. Air Temp. Barometric Pressure Change
%0 20 1.50
135 AU
R 2
Wog5d oo §
g TOf - e e mmm e e £
65 fooo oo o -
604 - - == - - - - - -~ -
P e & 3 3 P g T8 8 8 & 3 8 = 3
o I~ e
P E B B F B B B B S - FE B
Time (min} Time (min) Time (min)
Hydrocarbons Oz (%) B Recorded Well Vacuums and/or Pressures
{ppm)_ 1
________________ LT e T T T

o
b
N
[

Time (min)

g
" £




Vacuum in Inches of Water

-y = m - -

AcuVac Reme@Tdtion Inc
ROSWELL COMPRESSOR STATION
September 25, 1996

Radius of Influence

1000.00
100.00 *
X
A}
10.00
S m Data
\\ = == Radius
1.00 \
——
~——
\|
] M\
0.10 ' '
; I
I |
; ]
) |
0.01 } +— — { L t } 1
0 20 40 60 80 100 120 140 160

Distance from Test Well (ft)




AT

Ac¥sc Remediation inc,

OPERATING DATA-TEST#_1 _ PAGE# |

ACUVAC

SVE SYSTEM

Location: Rosw ELLCoMORESSOR. S-rA'r.moJ -~ Lo

«EWL, NM Project Engr: SABLER [ LunDereN

---1-_

o | 9 [34[a6] - ~ - - —
Time Time Time Time Time Time
Parameters O LS 0630 0 700 Q130 0830
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
83449 | 8550 | €555 | 8560 | 8565 857.0
e {300 1900 | 000 2000 | 000 | 3000
E Oil Pressure osi (ao S o SQ 56 S o 50
) Water Temp . '
2 | 1[40 (6O [6O 160 (= |60
g™ 14 14 14 14 55 | (3.5
% Intake Vac . .
% | /4 I I L il 13
Gas Flow
Fuel/Propane cth q0 | 20 (1O {wo (LO (00
Fresh Air Flow
g em| 3G 34 34 34 34 34
(‘g Extraction Well Flow .
5 SyE-3  cm ;.0 6.0 6,0 6.0 (00
% Extraction Well Vac —
5 |SVE-3 o 30| 30 30 30 50
r~ influent Vapor Temp ) ’
o L X4 65 GG oh 65 -
o Air Tem
81" vl o4 | o3 | eq | 62 | ol |
< | 300t | 303 | 302l | 3033 ] 303 | 3053 | 3092
SUE—" . *H,0 cog\ e 03 003 eog\ coa eo4
SVE-2. wo| ,03 03 | 0% .03 L0 O
S [mw-®  wol ;30 | 40 |140 [[.80 | S0 [a.00
5>'~‘) w-=1 ‘Ho | 203 »03 O .Ol ,QOa 0 O3
3 |[Rw-| wo| LO[ LOX , O O LOX 0¢
g 'Hzo
8 1,0
z 2
“H,0
*H,0
*H.,0
A SVE 'J U
A onor | @ FIF oM 0 0 ovJ oM
E Air injection Pressure
E _ psi| OF(= —_ - - — -
s Air injection Flow eim 0 £ F — — - — -
Samples Tnllaend Tullyeod
Vo pev Jo pat

() indicates Well Pressure




Instrument

lomsh

Time

0135

HC

"1 9580 | 15590

co,

(045

Cco
%

rEI\/IISSIONS VAPOR/INFLUENT | TEST

HC
ppm

co,
%

Cco
%

Air/Tue) Ratio

%

DATE: 4 /29 b .

OPERATING DATA AND NOTES

TESTNO: _| Page No: _| l

700 Cd?'bT‘(é Dosibined SUE Sgedem neer well SUE -3 gs eadne bon wedl
(£ W) ~ Operciend pluaged  sdecded ouler e ells —Chechd Sqalen-0
005 q(}ajae‘*(\rn;uécl a3 \ccﬁx('wx - C_onnchLc& SUE gcigi-tm LeSUE-D
0630 o DTew nconded w SUE-3 -TD = 6\~8( - Q((bwnk& (V‘Q'\ﬂ'ﬂfvwa?ti
063S Qér_d‘&“d %Levk—(c, well  dolo - Al OJ»LQS welle recards N‘S\q&‘kUGQKN\w*
0630 |Staer Tear 4t (- Thdildl EW Uoctom @ 4,0 Lew @ & cem
Ou&@ welle W\Q<J\;Qq sj\*'&cegﬂ MU -1 & vfgc»&.vq i we el Loe ~ S0 :ﬁg@; .
0100 (\ecmcg&cﬁ dalo. - No GL\M‘Q(_ T (Dw(-t? wells ﬁxce,ﬂil‘ M@I-(R wl'uc\ﬂ Cm‘LMb
A §v\c\,~g§|mq U (1250 M dmﬂo‘lﬁcm ecQ & SUE o th0 leo ocﬁ\ulw«*
Q)ommc,&wc Quessue S&%n&y Toafloen b Johers  Neol siceacQA-, ok GQOC
FD’I&S Hotien data - Tulluesh ()apa'-sz - @ C(baa”)m CoO,.e 0487 ;(c‘;a
0180 | Wecerded data - MWAB conbinves g inerming vocuum Yoerd - O vthes
obb  slightly =D Sysloms steody -Phmosphenie s leady P-4 610
O OO QQCCNQ&Q &1-‘-@ Dau- ter wells aﬁnau@v\bgg Ao+a-('(ee(—ec9 {Dq SUF
0 05 Incme«ﬂ EW) Joe apm 4o Yok Ha'o ‘-'Hcow <l CF”) 'R‘oﬁomtc,loo
0 230 Homusa Data ~ Tafluewt vepes- Hee 15 :ﬁoﬁ,;m,COreqqa Dmpw@_ (<)o,
0830 | lecordd dade-EW @ 50"Had, flow) @ 1Ocim - Oute wells moty steo
L SUE- ngr be ma\\:a-‘rmq qsthw'ft)oc fvend ~Also Q-1 -Mw—|




Al

Aatsc Remediation Inc.

OPERATING DATA-TEST#__ |

PAGE # _ X\

ACUVAC

SVE SYSTEM

Location: Resus ELL Com PrESSOL. STATION -Qoswéu-, MM Project Engr: SQDLER { LunpgeeN

I Date: | 4 ( 2qlap| - - - - —
Time ) Time Time Time Time Time
’ Parameters 04200 Oq3o [N sJela) {030 [{LOO (30
Hr Meter Hr Meter Hr Me.:_ler Hr Meter Hr Meter Hr Meter
231.5 |'958.0 | 8585 | @500 | 859.5 | 860.0
I R"P'M' 2000 2000 | 2000 | 2000 2000 | 200
l § Oil Pressure o S o _S_O 50 SO so gO
‘ % N NN (o | (b6 (60
: Voits
N RE 3.5 | 135 | BsS | 135 | 135 3.5
| 4 Intake Vac
‘ & Ho| I3 (3 (3 X (2 {3
‘ Gas Flow
i I FuelPropane ch (WaYs) 100 {00 Q0 40 qo
Fresh Air Flow
i g a| 33 | 33 | 33 | 38 | 28 | am
‘ w2 Exdraction Weli Flow
§ | SVE=2 am| || 0 [.O /1.0 |9 (R (9
Extraction Well Vac -
1 S | SVE2 wo| 50 50 50 g0 RO 80
§ Infiuent Vapor Temp oF Q Q 6 6 é é . é é é Q é@ .
. e, Air Tem|
h g ’ |l 64 |65 | 61 | e | ] &9
' : Baromelric Pressure "Hg 30"}‘ 30‘ 22 20,0 30.3 30‘35 30‘31
| SUE-\ _wo| 04 | 07 | o7 | 08 | .08 | .06
SUE";\ *H,0 bo)\ - o5 LO,Z ‘07 cOY .OS
B3 [rwie o215 (205 [g0 |ad0o | 205 |1.85
(§J mu ~| wo| 03 .04 .04 .07 LO1 06
Bl S[@w-1 o]l 03 | 03 | 03 | o8 | 01 | .05
E “H,0
I o "H,0
Z
(ZJ “H,0
l “H.0
“H,O
1
A SV on/off. ot o o o/ o)
I 8 Air Injection Pressure — .
Z psi OFF - = -
" s Air Injection Flow aim 0 FF _ - - - -
Samples Taflaneat Tudluew?
A”;'b‘u ows Vo pors
I () Indicates Well Pressure




DATE: 9 124/ 49¢C..

OP=ZRATING DATA AND NOTES

TESTNO: _| _ Page No: S\

[ Instrument ) ) 1 - 7‘7 ‘
» Hotioh | (enwn | Houan 18
Time
1 E 0953 | oasy | 13s | h ‘
HC
: ™| 13,780 14,410 3
_ co, N _ _ , ' I
g 10,40 io.(O
% CcoO % I |
> O ° |
HC I
2 ppm qga
‘ co, |
9 % B3N I
A co
E | . % O |
Air/Tuel Ratio " £L8H I

0%00 (22a-<99c0 chr{-o ~Outer  wells mnclly  shaady - TRwmg o boomede
J\)MS‘SUVC, g&e@cﬁu - SUE &;i«zws r\ormc& .
0230 Rocordod el o - ()U'lc‘lf t.uem\s SUB~-(22 \V\CQ\CGAY*\\\‘L S\\q
neveoced Gacugma O therg slend cQL,g Q
045< HoaA deato ~ Inllue X Uopors - \HC,Q, (2,98C0m, C 0,8 10,40
Ex&wsk epistime — HWE © Q‘C:ﬁp_gm ‘ C@Qﬁ\akzcc_oe_ 03’7#
(00D Rocerdod Aute - Ooler  walls  cleady ~SUE-3 ap (Lt
(010 Nacveosed EW) vocagm e 80"(-\>>C" -Q(@&Q\d |8 c.Eon - pﬁ,nwe_@qo
(030 Qacur&ocg (Qo‘xt& SUE ‘ﬁ(ég«ouvq W - U ogad A~ (v\oowc\\vm
awn mgmsmq Uoci e tnond n regpnee o e B0 lne veose
{00 Rocordled Qalo Ouder weile eheody Se oL ol \\*‘Qu -t U
SUE Sqﬂg-\cyy\a o,f,o E0J Uocuinmn and) o §§€QJ~\
(125 dorar Data- Tntlueut vopoe: HC € 4,400 ppm. C0:€ (0407
{130 Rocorded Aot -ODU goder o els i licbing a &u.w:eswq UOC ywa
A\MMOQ Sl\q\.A- c&ecwes( w\smrcmq;mg,t)mseui( Ew uoc &(@g Six rﬁ
138 Tocvcoced B vossume e 105 ‘o Cowe 2 Cernm
ROMe@ 230 ’O.nj‘)mc @ o th i




mwun«wmm OPERATING DATA-TEST#___{ _ PAGE# _3

ACUVAC
SVE SYSTEM

b/

ocation: Qosw et Comopesser Statiosd ~ Coswmc, M

Project Engr: SapLenr ILuuaeeéu
1

o

Date: | G LM l Qb - ~
Time Time Time Time Time Time
Parameters {300 1330 i3S
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
860,5 28010 | 86(.8
I R.PM.
3360 2300 {200
1o Oil Pressure
2 psii] SO 50 So
o Water Temp
2 F{ 170 170 (6O
é Volts
£ (3.6 13.% (3.5
Z, Intake Vac
i *Hg 4.0 4.0 1.0
Gas Flow
Fuel/Propane ch (O O 80O
o Fresh Air Flow
> om | Dl PN x4
z Extraction Well Flow )
& | SUE-B  om| -2( 28 —
% Extraction Well Vac
E SVE-3 o] [05 (05 -
= Influent Vapor Temp ) .
& Fl bl | 66 —
2, ir
8 Air Temp - ,..' O F) 2
é Barometric Pressure g 30! 30 30“ 8 3 (_9‘ [ 5
SUE-l ol .08 | .0q | (Li0)
SUE- ol .08 | 08 | (.10)
§ MW-~\R ol .70 | .60 (.20
L<>':) M ~ | Hwol| ,06 09 C,O8)
S o~ ol , 07 o9 | (. 0a)
% "H.0
= "H;0 ¢
g H.O vV
“H; 2.9
2 2
'H;O )«
"H,0 1 E
H,0 'J; o
- SV onorf | ON o 6 FF
8 Alr Injection Pressure
% psi| OFF - -~
s Alr Injection Flow ofm o F p - _

Samples

() Indicates Well Pressure




Instrument

bainn
{1210 [ S

Time

HC
ppm

I\, 140

9.9

Cco
%

HC

ppm 20
% 944
% O

co,

Co

EMISSIONS || VAPOR/INFLUENT | TEST

Air/TFuel Ratio

%

OFERATING DATA AND NOTES

DATE: 4 /)9 46 TESTNO: _|  PageNo: 3

Jocoorm S BU) ‘nevcer e - |RUE %siiw\s normed Lo

+ (095 COn  E0) vee < Low s\-eocskm
MO Uoend Doto~ Taluek vepers Hee (|, L (40ppm _COa

i

i

i

i

i

i

co | Perwded dale -Ooler vells indicadd sliqh weweosc |
ﬁ

12-(S Ex)«c&us‘;&‘ 6mch(é~\S— - Hceo 26 o, Co, Qqqﬂ 7o CO @ 0,03

PN Fxlf\ous“‘(‘ em&ss‘;h'\ Scwxn[c — Tl kbch

ANCNEOSE - EU) Jac é# -&[au.’, S‘Sseocp\u
{24S Niccon tinaed SUE \

135 Pocarded  chlic ol dodo - sUE- teg MW~ & -t

e cn nm\ s elS S}NNCSSL&'N\(U’\ISj V*tcLhcccQ Je 3 v

(}‘3‘0 Ir\'g[(_\Q\x.‘ﬁ UG(\oJ* SQ\’V\A}\{ —‘LL\~\O\ - (S -\-ﬂ\-)g Con \;\w.—CQQF
(X230 QQCQ"&D:Q &O'LO» 'Ou“(\*ﬂ‘ u.sqg-g% s,jsmcgq.\ 4@ 3\\qf\\’* Uo 2 JMA

1
.
1

Tonn/1o0¢s



_ ACUVAC
OPERATING DATA - TEST NO A - SVE SYSTEM

l !: :; AcaVac Remedialion |

'age l Location (ZOSW&LL Comeeesson STaTiow ~0osai &Ll MM Project ’Engr.S%OLEQ/LuMOQAEM
A G _ -

welafpafec | = | afsse] -
Time Time Time Time Time Time
(330 (130 (300 | 1339
Parameter Hr. Meter Hr. Meter Hr. Meter Hr. Meter Hr. Meter Hr. ‘Meter
8620 | 2C6.O | 8128 | 813.4
s Well No. $(/(‘3"f M(,U"B mw~15 m(»U"“S
o< HORIBA — — — — — ——
:: »
TR 28 9520 | &8 56
B | 10,8 io.s2 | 88 | 0.88
4 8 0% , . : T
(o) O O | o
(F;:zl;l';:zpane cth 1 SO / fo /GO | ’ l(oO .
Air Flow ot ;—8 9‘8 36 36
e | 45 2 16 (4
A Y I % 50 {50 10
Air Temp
L 15 73 B84 85
e | 3015 | 3005 | 3481 | 2485

OPERATING DATA AND NOTES

CouNEcTED SUE do well SVE-1 05 B - Storkd dest €, 1330-Uoe @ 1S"Hs0, Feaidd

Hokipn bata -SUE-( Tnlloct vegas - HC € 2EBppm C0OyE 10.83, COS O

Opker wetl SUE-\ = .07 V

{occded D TosH = 612" D= 6.06 M-

ocerdodl ot on well  mui-le - Sleet SUE & 1745

Hotue Orrp —He ¢ GSoopm LD @ (0,52 Co =0

CotNECTED Sgskm o pw-15 — “'.D\('L'cg docupm (SO How @, (Ger

T0=068S Scveen BES-68.S - Horpia Bole @ I2(S s |

oddidiond Gopsn Dote - Tnlluent vapsrs —tvui- ig




Maﬂu Remediation Inc.

ACUVAC
OPERATING DATA - TEST #_3____ PAGE # | SVE SYSTEM
Location: Reswaw Qmpﬂggsc.o_ siatiedd ~ Reswsse M project Engr:
Date: QJM \4'6 = - - - -
Time Time Time Time Time Time
Parameters 14235 1430 [|500 {£20 {coQ 1630
Hr Meter Hr Meter Hr Meter Hr Meler Hr Meter Hr Meter
629 | B63.0 | B3, 5 2c4.0 | 864.5 | R65.0
RPM 20 22300 2200 3200 2200 300
o Oil Pressure —
2 psi $o 50 Seo 50 50 So
ater Tem
Q | eerTeme | (6o (10 115 (15 1% 115
é Volts -
2 13.3 (3.5 (3.5 135 13.5 3.5
E-—z Intake Vac
& | (7 1 [ [ (& (&
Fobropane om | GO ] 60 160 {60 (60 (6O
Fresh Air Flow
% T ] 26 24 24 24 24 18
2 Extraction Well Flow
& | SUE-Q  em| - 30 30 30 30 40
% B o | - 35 | 25 | 26 | 9 | 4o
nfluent Vapor Tem
] T 70 | 64 9 &9
[ irTe . . f
g | | 16 ¢ 16 76 1% 15
é Barometric Pressure *Hg 30 AN 30 N & 30 At 20.0%7 30 .OJ ‘3 0.0%
SV‘E—( *H,0 (‘O \B ;08 ;'O N ‘ i .lo Jl‘
QUE-B o] 0.0 . 00 .50 45 36 <33
§ mi-1% *H,0 0,490 .8; e’,O 53 . %7 040
cé (V\(U"\ *H,0 (&O7> 103 COS : 04" IOQ ‘-OC:
5[ Rw-1 wol () | 04 | o | .05 | 07 | 07
E ‘H;O ] Ld
o wo| @Y
Z wol 93
= o
"H,0 E S
7t
"H0O JZ g
"H.O
] S onolt | OFF oW
g_: Alr Injection Pressure osi OEF _ - _ - -
‘Z": ATr Injection Flow | ofE _ _ _ _ _
Samples

{ ) Indicates Well Pressure




f—* Instrument uo(?,\gﬁ H{)Q/(BQ .
I Time
1455 | leis - |
HC
ppm
é 248 | gac
co,
% .
g S 1228 | o4 '
O |[<co
%
3 O o)
& |
HC
ppm
A i
< %
K 0
A G o l
E Air/Tuel Ratio
%
OPERATING DATA AND NOTES l
DATE: 4 /34 Q% TESTNO: O Page No: \ l
1410 |Pesimionrds SUE S..Ls%v\ acer mell SUE - ~Connee el S«ASX.R»M L

extvocin wedl BW - i 420 e el SJUE &_\s'\&m ~-Coalibee

14335

Recoded  sfalic wall Scto-suE-3 5&1\\ hee  wes Sl UOQU\M_I
£ o =k + SUE -3 hes 5\\1 eniduol  Uacaain Sven Tk

[ 4320 Stee< TT *® 3 "Iﬂ“(‘c-g Uacuam €@, 25 H,0, oy @ 20 <i=m) 4"
SVE-A Screen 30-30 —T02 30 - B C}V\cg q‘m-.eg a neon

(458 | (terida Bale - Tlladk Vobors —HC € B4Bpm C0, € (3.387% h

1500 | fecordod Dote. - 0ol welle SUE-\ |, 0w -\ £ Pt~ eonbinue
Ao record s\@k% lmv«q,}mq\ U o cucimn wa& SUE - ol mw-\{ j
L e bey Prict  Uocuoams o ‘M leud cj\oges

1530 | Pocoded doke - Ouker wells montly  sheods -SUE gl«%&d‘

| %mmc-_-‘swe_j_mssom_ R P s )

1600 Reecorded Dode - Oater (sells S‘Svea"/qg\ e op S\.‘Q\l\*—z‘i\

1610 Thereoe . B0 yocvaw to 40" R0, fow @ 38 cem i

e 1S HOMBA Bata Tallaek csges: HE e 83Cum Core 1L0%7%.

()= &cm&z@ Dade— Ouler wells $Svto£l-\ Lo S\\Q\A— wwe .on SUE~|
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CO LAB CORE LABORATORIES

CQRE’LABQRATORIES

Prepared Forf"

DANIEL B. STEPHENS & ASSOCIATES .
BOB MARLEY
6020 ACADEMY NE
ALBUQUERQUE, NM 87109

Date: 16/03/96

%WM E f‘)w

Signature Date:

Name: M. Jean Waits CORE LABORATORIES
P O BOX 34766 '
HOUSTON, TX 77234-4282

Title: Supervising Chemist

The analytical results, oDINIONS G INterpretalions CONtANea in IS report are based UPON Information and matenal suppied by the Cuent for wnose excluSive ans Concential use this repon has been Made. The anaiyical

!’ +

results, OpINIONS Cr Nterprelations Bxpressec represent the best wogment ot Core Laboratories Core Laboratonas, however, makes no warranly Of représentation, 8xpiess or IMphed, of any lype, and expressty disciaims. % .
J

same as 10 the proper or o any oil, gas. COal O Other Mmineral, Property, weh Or sanE In CONNECTION wilk wRICh SUCH FepOT 15 LSEC OF relieC Upon 1or any reason whatsoever This report \‘ Md

Shal h B 16GrOMCEC 1 wh O 1 part wihout e written A05rovB! of Core Laboratone: L s}




CORELAB CORE LABORATORIES

LABORATORY TESTS RESULTS

10/03/96
JOB NUMBER: 964627 - CUSTOMER: DANIEL B. STEPHENS:& ASSOCIATES ATINT QDB:HAREEY?
CLIENT 1.D.........: 6033.2 Enron Roswetl LABORATORY 1.D...: 964627-0001
DATE SAMPLED.......: 09/24/96 DATE RECEIVED....: 09/26/96
TIME SAMPLED.......: 12:20 TIME RECEIVED....: 13:04
WORK DESCRIPTION...: SVE-3 REMARKS..........t
TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTIONJUNITS OF MEASURE TEST. METHOD DATE TECKN
Extended Refinery Gas Analysis *q UoP 539, GPA 2286 10/03/96 AH
Hydrogen <0.10 0.10 Mol %
Oxygen 3.15 0.01 Mol %
Nitrogen 80.21 0.01 Mol %
Carbon Monoxide <0.01 0.01 Mol %
Carbon Dioxide 14.60 0.01 Mot %
Hydrogen Sulfide <0.01 0.01 Mol %
Methane 0.76 0.01 Mol %
Ethylene <0.01 0.01 Mol %
Ethane <0.01 0.01 Mol %
Propylene <0.01 0.01 Mol %
Propane 0.09 0.01 Mol %
Isobutane 0.06 0.01 Mol %
C4 Olefins <0.01 0.01 Mol %
n-Butane 0.22 0.01 Mol %
Isopentane 0.16 0.01 Mol %
n-Pentane 0.22 0.01 Mol %
Hexanes Plus 0.53 0.01 Mol %
Total 100.00 0.01 Mol %
Relative Density 1.07145 0
Gross Heating Value (Dry/Real) 62.4 0 BTU/CF 14.696
---Analysis of Hexanmes Plus = | ---v----- 0.001 Mol %
Pentenes <0.001 0.001 Mol %
2,2-Dimethylbutane 0.006 0.001 Mol %
2-Methyl Pentane 0.081 0.001 Mol %
3-Methyl Pentane 0.053 0.001 Mol %
n-Hexane 0.106 0.001 Mol %
Hexenes <0.001 0.001 Mol %
Methylcyclopentane 0.043 0.001 Mol %
Benzene 0.001 0.001 Mol %
Cyclohexane 0.036 0.001 Mol %
2-Methyl Hexane 0.017 0.001 Mol %
3-Methylhexane 0.016 0.001 Mol %
Dimethylcyclopentanes 0.016 0.001 Mot %
n-Heptane 0.023 0.001 Mol %
C7 Olefins <0.001 0.001 Mol %
Methylcyclohexane 0.027 0.001 Mot %
Trimethylcyclopentanes 0.004 0.001 Mol %
Toluene 0.002 0.001 Mol %
2-Methylheptane 0.004 0.001 Mol %
3-Methylheptane 0.004 0.001 Mol %
Dimethylcyclohexanes 0.003 0.001 Mol %
2,2,4 Trimethylpentane <0.001 0.001 Mol %
n-Octane 0.004 0.001 Mol %
P O BOX 34766
HOUSTON, TX 772344282
(713) 943-9776
PAGE:1

The analyticat resuits, opinions or INterpretations contaned in fhis reon are baseo uPON MianNMANton and Mataral SLPPHed Dy the chient 1o whose exciusive ang conhdential use this report has been made. The anatytcal

P
results, ppin:ons OF INterpretations eapressed represent the pest juagment of Core Laporatories. Core LabOratones, however. makes NO warranty or represeniation. 8xprass of impied. of any tvpe. and exprassly aisciaims N .
<’

same as 1C the , proper or profit ess of any G, gas, coal ¢r other mineral, property. well 07 5and IN CORNECTION with wWhICh SUCh raPon 15 uSeS OF reled upan for any reason wratsoever. This repor
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CORE LABORATORIES

LABORATORY TESTS

10/03/96

RESULTS

JOB-NUMBER: 964627

CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES

~ ATTN:*.BOB: MARLEY

same as 1o the proper or

Shal not be reDrOGUCEA N WADIk Or i Pa-t. without the written approvar of Core Laporatorse:

The analyucal resuits, Opions or iNterpretations contained 1n this report are based upon information ang Mmatenal Supplied by the client for whose exciusive ang confidential use this report has been made. The analyncat
resulls, OPIIONS Of (Ntarpretations expressed represent the best Juggment of Core Labgratones, GOre Lanoratones. Nowever, Makes No warranty or representation, axpress or imphed, of any fype, ang axpressly disclams

of any oI, gas. coas or ather mineral, proparty, well of SANd N CONNECIon with which SUCH report 1S LSe or reied uPON for any reason whatsoever. This report

80D e

CLIENT I.D......... : 6033.2 Enron Roswell LABORATORY [.D...: 964627-0001
DATE SAMPLED.......: 09/24/96 DATE RECEIVED....: 09/26/96
TIME SAMPLED.......: 12:20 TIME RECEIVED....: 13:04
WORK DESCRIPTION...: SVE-3 REMARKS.....vv.nn :
TEST:DESCRLPIJON ) FINAL RESULT LIMITS/*DILUTION{UNITS QF MEASURE TEST- METHOD DATE TECHN
Ethyl Benzene <0.001 0.001 Mol %
Xylenes 0.002 0.001 Mol %
C9 Paraffins 0.006 0.001 Mol %
n-Nonane 0.002 0.001 Mol %
Decanes Plus 0.074 0.001 Mot %
Total 0.531 0.001 Mol %
P O BOX 34766
HOUSTON, TX 77234-4282
(713) 943-9776
PAGE:2
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CORE LABORATORIES

LABORATORY TESTS RESULTS
10/03/96
JOB NUMBER: 964627 - CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN:. BOB.MARLEY"
LIENT I.D.........: 6033.2 Enron Roswell LABORATORY 1.D...: 964627-0002
DATE SAMPLED.......: 09/25/96 DATE RECEIVED....: 09/26/96
| TIME SAMPLED.......: 10:40 TIME RECEIVED....: 13:04
ORK DESCRIPTION...: MW-1 SVE/A! REMARKS..........t

EST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
xtended Refinery Gas Analysis *1 uopP 539, GPA 2286 10/03/96 AH
Hydrogen <0.10 0.10 Mol %
Oxygen 1.46 0.01 Mol %
Nitrogen 85.01 0.01 Mol %
Carbon Monoxide <0.01 0.01 Mot %
Carbon Dioxide 12.02 0.01 Mol %
Hydrogen Sulfide <0.01 0.01 Mol %
I Methane 0.08 0.01 Mol %
Ethylene <0.01 0.01 Mol %
Ethane <0.01 0.01 Mol %
Propylene <0.01 0.01 Mol %
Propane 0.03 0.01 Mol %
sobutane 0.02 0.01 Mol %
4 Olefins <0.01 0.01 Mol %
n-Butane 0.08 0.01 Mol %
Isopentane 0.08 0.01 Mol %
n-Pentane 0.15 0.01 Mol %
Hexanes Plus 1.07 0.01 Mot %
Total 100.00 0.01 Mol %
Relative Density 1.06690 0
Gross Heating Value (Dry/Real) 71.9 0 BTU/CF 14.696
---Analysis of Hexanes Plus = | --------- 0.001 Mol %
Pentenes <0.001 0.001 Mol %
2,2-Dimethylbutane 0.003 0.001 Mol %
2-Methyl Pentane 0.077 0.001 Mol %
3-Methyl Pentane 0.051 0.001 Mol %
n-Hexane 0.160 0.001 Mol %
Hexenes <0.001 0.001 Mol %
Methylcyclopentane 0.052 0.001 Mol %
Benzene 0.013 0.001 Mot %
Cyclohexane 0.056 0.001 Mol %
2-Methyl Hexane 0.047 0.001 Mol %
3-Methylhexane 0.040 0.001 Mol %
Dimethylcyclopentanes 0.034 0.001 Mol %
I n-Heptane 0.113 0.001 Mol %
C7 Otefins <0.001 0.001 Mol %
Methylcyclohexane 0.096 0.001 Mol %
Trimethylcyclopentanes 0.021 0.001 Mol %
Toluene 0.029 0.001 Mol %
2-Methylheptane 0.035 0.001 Mol %
3-Methylheptane 0.030 0.001 Mol %
Dimethylcyclohexanes 0.037 0.001 Mol %
2,2,4 Trimethylpentane <0.001 0.001 Mol %
n-Octane 0.055 0.001 Mol %
P O BOX 34766
HOUSTON, TX  77234-4282
(713) 943-9776
PAGE:3
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The anarycal results. opiENS O INterpretalions contained in s fePOM are based upon MIGrMation and Matenal suppled Dy the chient for whose @xciusive and conhgentidl Use this repon has been made. The analytical
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C() LAB

CORE LABORATORIES

LABORATORY TESTS

10/03/96

RESULTS

JOB: NUMBER: 964627

CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES

~-ATTN: BOB. MARLEY

I BN N BN W N

CLIENT I.D.........: 6033.2 Enron Rosuwell LABORATORY 1.D...: 964627-0002
DATE SAMPLED.......: 09/25/96 DATE RECEIVED....: 09/26/96
TIME SAMPLED.......: 10:40 TIME RECEIVED....: 13:04
WORK DESCRIPTION...: MW-1 SVE/Al REMARKS.....v.oeet
TEST,ﬁESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE . [TEST METHOD DATE TECHN
Ethyl Benzene 0.003 0.001 Mol %
Xylenes 0.014 0.001 Mol %
C9 Paraffins 0.034 0.001 Mol %
n-Nonane 0.023 0.001 Mol %
Decanes Plus 0.048 0.001 Mol %
Total 1.073 0.001 Mol %
P O BOX 34766
HOUSTON, TX 77234-4282
(713) 943-9776
PAGE: 4

The anaiytical resulls, opIMIONSs o INterpretations contained 0 this report are based upon NIIMAtIoN ana Matenal suppied by the Chent for whose exciusive ang coNhoental use this repon has been mads. The analytical

resuits, opiINGNS Or Jnlerprelations exoressed represent the best jJuogment of Core Latoratones. Care LaDoratones, Rowever, Mmakes NO warranty Or fROTESenlation, ExOress Of IMDIeq. of any type, anq exoressly gisclaims
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PRO ORMATIO SAMPLED & RELINQUISHED BY: 1. RELINQUISHED BY: RELINQUISHED BY:
PROJ. NO: 33,0 Signature: Time: ) Signature: Time: Signature: Time:
bo RMud, F 700

PROJ. NAME: ENR{)N . Roiw Printed Name: Date; / / Printed Name: Date: Printed Name: Date:
P.0. NO: ’ T b M«u)«f 7/25/Y

- Company: Phone: Company: Company:
SHIPPEDVIA: Lo A ' "‘33 ,!5;4 A s0< ¥ L Hog pany Y
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