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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-l). A site plan is also provided on Drawing G-l. 

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, i f 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 Transwestern 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. 
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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, 
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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 

(ppmv) 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 ppmv. Carbon dioxide (C02) 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: 

• Benzene 10 ug/L 

• 1,1 -Dichloroethene (1,1-DCE) 5 ug/L 
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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 ug/L, respectively. Since the high benzene and 1,1-DCE 

concentrations in November 2000 sampling event were 1,430 and 95 ug/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-l. 
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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 is depicted on Drawings C-l through C-3. Drawing C-l shows 

the well locations and the effect of a 50-foot radius of influence (ROI) for each well. The ROl 

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-l. 
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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-l 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 

(OAVS) 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: 

• 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. 

• 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. 

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

• 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. 

• A dedicated explosion-proof room will be constructed to house a total fluids retention tank 
and the OAV S. 
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• All conveyance lines will be valved and metered in the equipment building 
• Two thermal oxidizers, specified as Baker Furnace 200-cfm units with high vacuum 

positive displacement pumps will provide SVE and emission control. 
• 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) 

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

• 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 after 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. 
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Finally, the third line of evidence will be substantiated during the MPE phase. Field evidence 

will be collected to verify i f 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 (CO2) in soil vapors indicating aerobic 

mineralization of organic compounds to water and CO2 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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GEOCHEMICAL PARAMETERS 



TABLE 1 
MONITORED NATURAL ATTENUATION GEOCHEMICAL PARAMETERS 

ROSWELL COMPRESSOR STATION NUMBER 9, ROSWELL, NEW MEXICO 
Geochemical 
Parameter 

Method of 
Measurement Field Procedure Use of Data 

pH ASTM D 1203 Direct in-well measurement at 1.5 to 2.0 feet 
below water table with Horiba U-22 Water 
Quality Meter 

Difference in pH between contaminated and uncontaminated 
groundwater may indicate ongoing biological activity. 

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

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 
(DO) 

Down Hole 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 3 500 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 
Iron 

EPA 6010/6020 
TCP/MS 

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

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

Oxidation 
Reduction 

Potential (ORP) 

ASTMD 1408 Direct in-well measurement at 1.5 to 2.0 feet 
below water table with Horiba U-22 Water 
Quality Meter 

Data used to define regions of the plume under oxidizing and 
reducing conditions, and to evaluate potential for and type of 
biologically mediated reduction-oxidation reactions. 

Nitrate EPA 300.0 Field filtered unpreserved 125-mL aliquot in 
polyethylene bottle; backup 125-mL aliquot in 
polyethylene bottle with pH to <2.5 with 
sulfuric acid 

Decreased nitrate in anaerobic portion of plume may indicate 
use of nitrate as an electron acceptor during anaerobic 
biodegradation of petroleum hydrocarbons. 

Sulfate EPA 300.0 Unfiltered 125-mL aliquot in polyethylene 
bottle; pH to <2.5 with sulfuric acid 

Decreased sulfate in anaerobic portion of plume may indicate 
use of sulfate as an electron acceptor during anaerobic 
biodegradation of petroleum hydrocarbons 

Manganese EPA 6010/6020 
TCP/MS 

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

Increased manganese may indicate manganese IV is being used 
as a terminal electron acceptor during anaerobic biodegradation 
of petroleum hydrocarbons. 
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AcuVac Remediation Inc. 

9111 Katy Freeway 
Suite 303 

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 1-6 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. 
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Proiect 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 momtoring 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 selected 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/H20 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 momtoring 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. 
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ADDITIONAL PROCEDURES 
• Record the distances from the selected extraction wells (EW) and AI 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. 

• 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 1-6 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 influent well 
vapors provided fuel equivalent to 1.07 gals/hr of propane or 37.4%. This is equivalent to approximately 
4.6 lb/hr of hydrocarbon contaminant based on a weight of 6.55 lbs/gal. For the three tests, this equates 
to 64.4 lbs 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 & AI (See Attached Schedule B) 

Well Data Information: 

Test #1 & 3 
TABLE #1 

WELL NO. SVE-3 SVE-2 SVE-1 MW-iB MW-1 RW-1 MW-2 

TD 61.8 30.0 30.0 65.5 68.0 42.5 65.0 

SCREEN 32 - 61.8 20-30 20-30 55-65 28-68 36.8 - 41.7 55-65 

WELL SIZE in 2.0 2.0 2.0 2.0 4.0 4.0 2.0 

DTGW ft 
0620 

NA NA NA - - - -

DTGW ft 
0730 

NA NA NA 
PSH 58.44 
GW 61.05 

- - -

DTGW f t 
1330 

NA NA NA 
PSH 58.42 
GW 61.02 

- - -

DISTANCE 
FROM SVE-3 ft - 146.5 107.5 93.0 128.0 128.5 -

DISTANCE 
FROM SVE-2 ft 

146.5 - 86.5 147.0 222.0 223.0 -
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Test #4-AI 
TABLE #2 

WELL NO. 
Before AI 

MW-1 
After AI 
MW-1 

SVE-3 SVE-1 MW-2 RW-1 MW-1B 

DTPSH 
0615 

ft 
36.96 

DTGW 
0615 

ft 
38.68 

DTPSH 
1210 

ft 
37.58 

DTGW 
1210 

ft 
3726 

DISTANCE 
FROM MW-1 f t 

- - 128.1 222.0 120.5 7.0 126.0 

NOTE: PSH in well MW-1 was checked with bailer at 1350 hours (23 hours after AI 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 momtoring 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 2 0. 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 2 0, with a flow of 6 cfm, and only outer well MW-1B recorded an increased level of vacuum. 
During the first 1.5 hours of the test, the vacuum was held constant at 30.0" H 2 0, 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 2 0, 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. 
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HORIBA analytical data indicated the influent vapors had a hydrocarbon concentration 
(HC) of 9,580 and 15,590 ppm, with C0 2 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 2 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 20, 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 C0 2 percent is abnormally high, indicating that 
natural bio-degradation is occurring. The 0 2 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 C0 2 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 20, with the exception of MW-1B , 
which was recording a vacuum of 1.30" HzO. 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 

Wel l# SVE-1 MW-16 MW-15 

HORIBA DATA - - -

HC ppm 28 9,520 62 

co2% 10.82 10.52 0.88 

CO% 0 0 0 

Gas Flow - Fuel/Propane cfh 150 110 160 

Air Flow cfm 28 28 36 

Well Flow cfm 15 22 15 

Recovery Well Vacuum "H 20 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 pressureŝ  
ranging from 0.01 to 0.10" H 2 0. The other outer well, SVE-3, was recording a residual vacuum of 0.70" 
H 2 0 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 
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of the test, the initial EW vacuum was 25" H 20, 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 C0 2 at 12.28 and 11.04%. 

During the last 0.6 hours of the test, the EW vacuum was increased to 40" H 20, 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 2 0, 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-AI was a 5.7 hour SVE/AI test, conducted through well MW-1 as the extraction and 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 20. 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 20, 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 20, with the flow remaining steady at 25 cfm. 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 AI , indicated that the influent vapors HC levels were 7,510 
and 6,800 ppm, with C0 2 at 12.14 and 11.82%. Exhaust emissions were 46 ppm, with C0 2 at 10.02% and 
CO at 0.02%. 

The EW vacuum was increased to 18" H 20, 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 AI 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 cfm for the final 0.75 hours. The EW vacuum varied from 15 to 18" HzO, 
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 C0 2 at 9.90, 9.78 and 8.50%. Immediately after A I 
was discontinued and SVE was still operating, the HC level was 6,360 ppm, with C0 2 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 
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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 
• Graphic Summary of Data, SVE & AI Tests 
• 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 cfm and 
extraction well vacuum in the 90" H 20 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 0J0 to 0.35" H 20. 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 AI 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 AI 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. 

James E. Sadler 
Engineer/Environmental 

60124.REP 
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SCHEDULE A ROSWELL COMPRESSOR STATION - Test #1, Pg i AcuVac Remediation Inc. 

9/24/96 
Static 
Data 

Time 0625 

First 
Data 

Time 0630 

Second 
Data 

Time 0700 

Third 
Data 

Time 0730 

Fourth 
Data 

Time 0800 

Fifth 
Data 

Time 0830 

Horiba HC ppm ND ND ND 9,580 ND 15,590 

Horiba C02% ND ND ND 10.98 ND 9.92 

Influent Vapor 
Temp T 

- 64 65 66 66 65 

Barometric 
Pressure "Hg 

30.21 30.21 30.22 30.22 30.22 30.22 

Extraction Well 
Flow CFM 
Well SVE-3 

- 6 6 6 6 10 

Extraction Well 
Vacuum CFM 
Well SVE-3 

- 30 30 30 30 50 

Well SVE-1 
Vacuum "H 20 
Dist. 107.5 f t 

0.02 0.03 0.03 0.02 0.02 0.04 

Well SVE-2 
Vacuum "H 20 
Dist. 146.5 f t 

0.03 0.03 0.03 0.03 0.03 0.02 

Well MW-1B 
Vacuum "H 20 
Dist 93.0 ft 

0.30 0.40 1.40 1.80 1.50 2.00 

Well MW-1 
Vacuum "H 20 
Dist. 128.0 ft 

0.02 0.02 0.02 0.01 0.02 0.03 

Well RW-1 
Vacuum "H 20 
Dist. 128.5 ft 

0.01 0.02 0.01 0 0.02 0.04 



SCHEDULE A ROSWELL COMPRESSOR STATION - Test #1, Pg 2 AcuVac Remediation Inc. 

9/24/96 
Sixth 
Data 

Time 0900 

Seventh 
Data 

Time 0930 

Eighth 
Data 

Time 1000 

Ninth 
Data 

Time 1030 

Tenth 
Data 

Time 1100 

Eleventh 
Data 

Time 1130 

Horiba HC ppm ND ND 12,780 ND ND 14,910 

Horiba C0 2% ND ND 10.40 ND ND 10.10 

Influent Vapor 
Temp°F 

66 66 66 66 66 66 

Barometric 
Pressure "Hg 

30.21 30.22 30.22 30.22 30.23 30.21 

Extraction Well 
Flow CFM 
Well SVE-3 

11 11 11 18 18 19 

Extraction Well 
Vacuum CFM 
Well SVE-3 

50 50 50 80 80 80 

Well SVE-1 
Vacuum "H 20 
Dist. 107.5 ft 

0.04 0.07 0.07 0.08 0.08 0.06 

Well SVE-2 
Vacuum "H 20 
Dist. 146.5 ft 

0.02 0.05 0.07 0.07 0.07 0.05 

Well MW-1B 
Vacuum "H 20 
Dist 93.0 ft 

2.15 2.05 2.10 2.10 2.05 1.85 

Well MW-1 
Vacuum "H 20 
Dist. 128.0 ft 

0.03 0.04 0.04 0.07 0.07 0.06 

Well RW-1 
Vacuum "H 20 
Dist. 128.5 ft 

0.03 0.03 0.03 0.08 0.07 0.05 



SCHEDULE A ROSWELL COMPRESSOR STATION - Test #1 - Pg 3 AcuVac Remediation Inc. 

9/24/96 
Twelfth 

Data 
Time 1200 

Thirteenth 
Data 

Time 1230 

Static 
Data 

Time 1315 

Average 
Data 

6.0 Hrs 

Maximum 
Effective 

Data 

Horiba HC ppm 11,140 ND - 12,800 15,590 

Horiba C0 2% 9.92 ND - 10.26 10.98 

Influent Vapor 
Temp°F 

66 66 - 65.69 66 

Barometric 
Pressure "Hg 

30.20 30.18 30.15 30.21 30.23 

Extraction Well 
Flow CFM 
Well SVE-3 

26 28 - 13.54 28 

Extraction Well 
Vacuum CFM 
Well SVE-3 

105 105 - 59.23 105 

Well SVE-1 
Vacuum "H 20 
Dist. 107.5 ft 

0.08 0.09 -(.10) 0.05 0.19 

Well SVE-2 
Vacuum "H 20 
Dist. 146.5 ft 

0.08 0.08 -(•10) 0.05 0.18 

Well MW-1B 
Vacuum "H 20 
Dist. 93.0 ft 

1.70 1.60 1.30 1.75 -

Well MW-1 
Vacuum "H 20 
Dist. 128.0 ft 

0.06 0.09 -(.08) 0.04 0.17 

Well RW-1 
Vacuum "H 20 
Dist. 128.5 ft 

0.07 0.09 -(.09) 0.04 0.18 



SCHEDULE A ROSWELL COMPRESSOR STATION - Test #3, Pg 1 AcuVac Remediation Inc. 

i | 9/24/96 
Static 
Data 

Time 1425 

First 
Data 

Time 1430 

Second 
Data 

Time 1500 

Third 
Data 

Time 1530 

Fourth 
Data 

Time 1600 

Fifth 
Data 

Time 1630 

Static 
Data 

Time 1715 

Average 
Data 

2.0 Hrs 

Maximum 
Effective 

Data 

m 

Horiba HC ppm - ND 848 ND 826 ND - 837 848 

Horiba C0 2 % - ND 12.28 ND 11.04 ND - 11.66 12.28 

Influent Vapor 
Temp °F - 71 70 69 69 69 - 70 71 

Barometric 
Pressure "Hg 

30.12 30.12 30.11 30.07 30.07 30.06 30.05 30.09 30.12 

Extraction Well 
Flow CFM 
Well SVE-2 

- 30 30 30 30 40 - 32 40 

L 

Extraction Well 
Vacuum CFM 
Well SVE-2 

- 25 26 26 26 40 - 29 40 

Well SVE-1 
Vacuum "H 20 
Dist. 86.5 ft 

0 0.08 0.10 0.11 0.10 0.11 -(.03) 0.10 0.14 

Well SVE-3 
Vacuum "H 20 
Dist. 146.5 ft 

0.70 0.60 0.56 0.45 0.36 0.32 0.22 

* 

0.46 0.12 

WellMW-lB 
Vacuum "H 20 
Dist 147.0 ft 

0.90 0.82 0.70 0.53 0.47 0.40 0.20 - -

Well MW-1 
Vacuum "H 20 
Dist. 222.0 ft 

-(.07) 0.03 0.05 0.04 0.06 0.06 -(.05) 0.05 0.10 

Well RW-1 
Vacuum "H 20 
Dist. 223.0 ft 

-(.10) 0.04 0.06 0.05 0.07 0.07 -(.04) 0.06 0.11 
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SCHEDULE A ROSWELL COMPRESSOR STATION - Test #4-AL Pg 1 AcuVac Remediation Inc. 

9/25/96 
Static 
Data 

Time 0625 

First 
Data 

Time 0630 

Second 
Data 

Time 0700 

Third 
Data 

Time 0730 

Fourth 
Data 

Time 0800 

Fifth 
Data 

Time 0830 

Sixth 
Data 

Time 0900 

Horiba HC ppm ND ND ND 7,510 ND 6,800 5,710 

Horiba C0 2% ND ND ND 12.14 ND 11.82 9.90 

Influent Vapor 
Temp °F - 64 64 64 64 64 65 

Barometric 
Pressure "Hg 

29.95 29.95 29.95 29.96 29.96 29.96 29.96 

Extraction Well 
Flow CFM 
Well MW-1 

- 25 25 25 25 30 25 

Extraction Well 
Vacuum CFM 
Well MW-1 

- 15 15 15 15 18 18 

Well RW-1 
Vacuum "H 20 
Dist. 7.0 ft 

0.02 0.10 0.07 0.08 0.10 0.12 0.08 

Well SVE-3 
Vacuum "H 20 
Dist. 128.1 f t 

0.03 0.03 0.05 0.08 0.09 0.07 0.10 

Well SVE-1 
Vacuum "H 20 
Dist. 222.0 ft 

0.03 0.03 0.04 0.08 0.07 0.06 0.10 

Well MW-1B 
Vacuum "H 20 
Dist. 126.0 f t 

-(.55) -(.60) -(.60) -(.65) -(.60) -(.65) -(.65) 

Well MW-2 
Vacuum "H 20 
Dist. 120.5 ft 

0.10 0.26 0.27 0.30 0.30 0.26 0.21 



SCHEDULE A ROSWELL COMPRESSOR STATION - Test #4-AI, Pg 2 AcuVac Remediation Inc. 

9/24/96 
Seventh 

Data 
Time 0930 

Eighth 
Data 

Time 1000 

Ninth 
Data 

Time 1030 

Tenth 
Data 

Time 1130 

Static 
Data 

Time 1200 

Average 
Data 

5.0 Hrs 

Maximum 
Effective 

Data 

Horiba HC ppm ND 5,460 4,550 6,360 - 6,065 7,510 

Horiba C02% ND 9.78 8.50 12.20 - 10.72 12.20 

Influent Vapor 
Temp °F 

65 65 66 66 - 65 66 

Barometric 
Pressure "Hg 

29.96 29.96 29.95 29.91 29.90 29.95 29.96 

Extraction Well 
Flow CFM 
Well MW-1 

25 25 30 30 - 27 30 

Extraction Well 
Vacuum CFM 
Well MW-1 

14 15 18 18 - 16 18 

Well RW-1 
Vacuum "H20 
Dist. 7.0 ft 

0.07 0.07 0.08 0.08 -(.20) 0.09 0.28 

Well SVE-3 
Vacuum "H20 
Dist. 128.1 ft 

0.09 0.06 0.07 0.07 -(.19) 0.07 0.26 

Well SVE-1 
Vacuum "H20 
Dist. 222.0 ft 

0.10 0.06 0.09 0.08 -(.11) 0.07 0.19 

Well MW-1B 
Vacuum "H20 
Dist. 126.0 ft 

-(.75) -(.80) -(.90) -(1.25) -(1.40) - -

Well MW-2 
Vacuum "H20 
Dist. 120.5 ft 

0.14 0.07 -(.27) -(.64) -(.88) - -



Page 1 9 
S C H E D U L E B 

S u m m a r y o f A C U V A C S V E TEST #1 

AcuVac Remediation Inc. 
ROSWELL COMPRESSOR STATION 

September 24,1996 

120 

100 • 

80 

60 

40 

20 

0 

SVE-3 E x t Wel l Vacuum 

i n i i i i i 
o o o h- ro to s s *— M (M tN m 

Bapsed Time (min) 

I Influent Vapor Data ~l 

90 

85 

80 - • 

£ 70 -

65 -

60 -

55 -

Inf luent Temp. 

fg co »r o (O 
«- rg ro ro 

t— t— t— f— 
Time (min) 

Hydrocarbons 
(ppm) 

10000 -

5000 

p o o 

Time (min) 

Air Temp. 

C02 (%) 
16 

14 • - • 

12 - • 

10 -

8 

6 

4 

2 

I I I 

SVE-3 E x t Wel l F low 

Bapsed Time (min) 

Atmospher ic Condi t ions 

8 8 S 
»- «- C4 

ffcne jmin) 

0.2 

0.15 

3 

E 0.1 

~0.05 

0 

Barometric Pressure Change 
1.50 

1.00 -

0.50 

0.00 

-0 50 -

-1.00 -

-1 50 

rg 
J— I— 

Time (min) 

S 8 
rg p 

Recorded Wel l Vacuums and/or Pressures 

SVE-1 107.6 n. 

• •--i.ltII ill 
8 S 

SVE-2 146.Sft. 

I l l J • .illlrlj 

0.2 

0.15 

005 

0 

MW-1 128.0 a 

••lllllll 



Page 2 ff SCHETOLEB 
Summary of ACUVAC SVE TEST #3 

kcuVac Remedii AcuVac Remediation Inc. 
ROSWELL COMPRESSOR STATION 

September 24,1996 

80 

, 6 0 

I 40 

' 204- -

0 

SVE-2 E x t Well Vacuum 

t i t t l 
S S g 

Elapsed Time (min) 

Influent Vapor Data 

Influent Temp. 

90 j 

85 .-

80 
LL 75 . . 

i 
a 

70 . '• 

65 --

60 - . 

55 . -

2000 

8 & 8 

y- y- t -

Time (min) 

Hydrocarbons 
(ppm) 

500 -

1000 . . . 

? °. 3 §? £3 

- <- ^ z 
Tim© (min) 

y75 -
6 70 • • • 

65 - • 

60 • 

55 • 

16 

14 -

12 . . . . 

10--

8 • • 

6 • 

4 -

2 -

0 * 

Air Temp. 

r? 8 §> f3 
t- Y- h- p 

Time (min) 

C02 (%) 

50 
SVE-2 E x t Wel l F low 

40 •• 

s 3 0 . -
u. 

" 20 -

10 • 

0 TO T30 T60 

Elapsed Time (min) 

T90 

Atmospheric Conditions 

% § 8 8 
- - - P 
Time (min) 

Barometric Pressure Change 
1.50 

1.00 

0.2 

0.15 • • 
o 
2 o.i 
d 
~ 0.05 

TI20 

Recorded Well Vacuums and/or Pressures 

SVE-1 86.6 ft. 

0.15 • -

RW-1 223.0 ft MW-1 222.0 a 
0.2 

0.15 



page3 SCHEDULE B AcuVac Remediation Inc. 
Summary of ACUVAC SVE TEST #4-AI ROSWELL COMPRESSOR STATION 

' September 25,1996 

SVE-3 Ext. Well Vacuum „ MW-1 Ext. Well Flow 

Elapsed Time (min) Elapsed Time (min) 

Influent Vapor Data | I Atmospheric Conditions 

Influent Temp. Air Temp. Barometric Pressure Change 

Hydrocarbons 
15ooo-, . (PPm) 

12500 

10000 

-+- I—r 
e 8 8 s 

H P c 
Time (min) 

CO* (V.) 
16 

14 f 

12 

10 

8 

6 

4 -

2 

s § s 
Time (min) 

Recorded Well Vacuums and/or Pressures 

X 0.1 

.SVE-3 128.1 ft 

jJltllUl 

0.05 

0 

I— I— t— t - t— 

SVE-1 222.0 ft 

.•liillill 



ROSWELL COMPRESSOR STATION 
September 25,1996 

Radius of Influence 

1000.00 

100.00 

0J 
•M ro 

J 10.00 

0) 

o c 

E 
3 
=J 
u 
re 
> 

1.00 

0.10 

0.01 

Data 

Radius 

0 20 40 
—I 

60 80 100 

Distance from Test Well ( f t ) 

120 140 160 



AgjVicRtn>«}UtlonInc. O P E R A T I N G D A T A - T E S T # _ ] _ PAGE # t 
ACUVAC 

SVE SYSTEM 

Location: (^suflEUUC!ofAPl2£SSo£.S-TA-TioiO - r^osajPU-. F 'roject Engr: Sw>LEtL / Lc/*JD<£J2£fJ 

Date: — — — - — 

Parameters 
Time Time Time 

010O 
Time 

0 1 3 0 
Time Time 

0S3O 
Hr Meter Hr Meter 

65 5,0 
Hr Meter H' Meter Hr Meter 

856,5 
Hr Meter 

85 7.0 
R.P.M. 

i^oo ^ O O 9<DOO 9coo 
csi Oil Pressure 

psi 6 0 So SO SO SO 

E
N

G
IN

E
/B

L
O

\ 

Water Temp 
•F Mo IGo /bo I60 

E
N

G
IN

E
/B

L
O

\ 

Volts 

i4 14 as as 

E
N

G
IN

E
/B

L
O

\ 

Intake Vac 
'Hg /4 l( II l l i l E

N
G

IN
E

/B
L
O

\ 

Gas Flow 
Fuel/Propane cfh 3 0 1*0 HO ivo HO too 

A
T

M
O

S
P

H
E

R
E

/V
A

P
O

R
S

/A
IR

 Fresh Air Flow 
cfm 34 34 34 34 3* 

A
T

M
O

S
P

H
E

R
E

/V
A

P
O

R
S

/A
IR

 

Extraction Well Flow 
— 6.0 6,0 6,0 (00 

A
T

M
O

S
P

H
E

R
E

/V
A

P
O

R
S

/A
IR

 

Extraction Well Vac 
5 l / £ - 3 'HiO — 30 30 30 SO 

A
T

M
O

S
P

H
E

R
E

/V
A

P
O

R
S

/A
IR

 

Influent Vapor Temp 
•F 64 <b£ 6 6 6f> hS • • 

A
T

M
O

S
P

H
E

R
E

/V
A

P
O

R
S

/A
IR

 

Air Temp 
°F 6 4 6 ^ <b\ 

A
T

M
O

S
P

H
E

R
E

/V
A

P
O

R
S

/A
IR

 

Barometric Pressure 

3<9.3L3L 30,23. 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

5 u a - \ -H3O .03 , 03 „ O e X 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 .03 .o3 . 03 . 0 ^ 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

mw-\G> -H,O ,3t) .40 1.40 r.eo i.so <3uOO 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

/MUJ - I -H,O 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

(htf - [ 'H,0 .01 0 .oq-

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

"HjO 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

•H 3 0 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

'HjO 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

•H 3 0 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 
M

O
N

IT
O

R
 W

E
L
L

 V
A

C
U

U
M

 

"HjO 

M
A

N
IF

O
L
D

 SVE 
On/Off C^rJ 

M
A

N
IF

O
L
D

 

Air Injection Pressure 
psi — - — — - I 

M
A

N
IF

O
L
D

 

Air Injection Flow 
cfm — — 

Samples 
Oo()<£!̂ /, 

ft 
I ( ) Indicates Well Pressure 



T
E

S
T

 Instrument 
T

E
S

T
 

Time 

V
A

P
O

R
/I

N
F

L
U

E
N

T
 HC 

ppm 

/ 5,5^0 < 

V
A

P
O

R
/I

N
F

L
U

E
N

T
 

co2 

% 

V
A

P
O

R
/I

N
F

L
U

E
N

T
 

CO 
% o o 

E
M

IS
S

IO
N

S
 

HC 
ppm 

E
M

IS
S

IO
N

S
 

co2 

% 

E
M

IS
S

IO
N

S
 

CO 
% 

E
M

IS
S

IO
N

S
 

Air/Pue) Ratio 
% 

OPERATING DATA AND NOTES 

DATE: ^ / ^ ^ TEST NO: I Page No: ( 

/ X A i ii "T , /i » Ti i t A i _ MW 
i I C O 

0<cQS 

STfi-riT ~fe>T -t£- ( " Tr\\iioS £lO uoctiMwg. Bcf-flyO, -£Uaq cherry) 

0 7 0 O 

0 1 ^ 5 
v . r-^ ' * Pre M l 

(Hc'^s <?v̂  (rttirTagsi^ci (Jocqjcuv) ^lyctfo^ — Q '{-fays 

er o> 

T r \ e ^ ^ 50? (JocatMV> *rQ 5*0" - f fo tu fY <L̂ <?) -fla(fc»>e CL flO1 



AcuVic fitmfdUOon Inc. OPERATING DATA - TEST #__!__ PAGE # ^ 
ACUVAC 

SVE SYSTEM 

Location: (2^co r^LC CornPA£S6o<2-STAT(olM - & & u j e u , fJ/Y) Project Engr:Sc>D<-££ I L-uMDcs*^ 

Date: 3 ta «b - — — — — 

Parameters 
Time Time Time 

t ooo 
Time 

103O 
Time 

f/OQ 
Time 

f ( 30 
Hr Meter HrMeter Hr Meter 

£S8,S 
Hr Meter 

£ 5 9 . 0 
Hr Meter 

gs<?.s 
Hr Meter 

#6O,0 
R.P.M. 

2ooo 2-QOO 
Oil Pressure 

psi 5 o 5*o So so 5Q So 

E
N

G
IN

E
/B

L
O

\ 

Water Temp 
Ibo /ko ( 6 0 /GO 

E
N

G
IN

E
/B

L
O

\ 

Volts 

(3,5 13,5 (3,5 13,5 (3.5 

E
N

G
IN

E
/B

L
O

\ 

Intake Vac 
"Hg S 13 (3 [X E

N
G

IN
E

/B
L
O

\ 

Gas Flow 
Fuel/Propane cfh l oo i O o ^ 0 RO 

ui 

< 

o i 
O 
c 

I 
Hi ct 
oo 

1 1 
< 

Fresh Air Flow 
cfm 3 * 33, >M 

ui 

< 

o i 
O 
c 

I 
Hi ct 
oo 

1 1 
< 

Extraction Well Flow 

S\) £ - 3 11,0 RO lio ia re (9 

ui 

< 

o i 
O 
c 

I 
Hi ct 
oo 

1 1 
< 

Extraction Well Vac 

Sv/f-3> "H'° SO so So €0 go 80 

ui 

< 

o i 
O 
c 

I 
Hi ct 
oo 

1 1 
< 

Influent Vapor Temp 
e F 6 6 6 6 £ 6 6 6 6k 

ui 

< 

o i 
O 
c 

I 
Hi ct 
oo 

1 1 
< 

Air Temp 
•F £4 67 6 6 67 6S 

ui 

< 

o i 
O 
c 

I 
Hi ct 
oo 

1 1 
< 

Barometric Pressure 
'Hg 3o , * l 30,22 30. ^ 30^ 30,^3 30,-^1 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

S^E-\ -H7O ,07 .08 . 0 8 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 . OS .07 .07 .ol. .oS 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

muHfc -H,O XAS 2.OS cUO a.cs U8S 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

nr\uJ — I -H,O *03 -07 .07 . 0 6 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

"H,0 ,03 . 0 3 .03 . 0 8 -<>7 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

'H,0 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

•H 3 0 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

-H?0 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

*HjO 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

•H,0 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

•HjO 

M
A

N
IF

O
L
D

 SVE 
On/Off oP 

M
A

N
IF

O
L
D

 

Air Injection Pressure 
psi off- - .— 

M
A

N
IF

O
L
D

 

Air Injection Flow 
cfm - -

Samples 

( ) indicates Well Pressure 



T
E

ST
 Instrument 

T
E

ST
 

Time 

oqss l i > 5 

V
A

P
O

R
/I

N
F

L
U

E
N

T
 HC 

ppm 

V
A

P
O

R
/I

N
F

L
U

E
N

T
 

CO, 
% 

V
A

P
O

R
/I

N
F

L
U

E
N

T
 

CO 
% 0 

E
M

IS
S

IO
N

S
 HC 

ppm 

E
M

IS
S

IO
N

S
 

CO, 
% 

E
M

IS
S

IO
N

S
 

CO 
% 

E
M

IS
S

IO
N

S
 

Air/Fuel Ratio 
% ^Bll 1 

OPERATING DATA AND NOTES 

DATE: TEST NO: J Page No: <^ 

00,00 

o4ss 

•It^^eo^rjO Extl) c>ocxfcu*A -Vo $3Q'*lV»0 -£le>tjj; (& cĴ ê  - Profile- <p, 9Q< 

(03C 

/ (OO 

rs . - r - f i I ; i , ^ , _ ^ _ > 

1130 

Ecu 

ms 



ACJJVIC Rtnwdlitlon Inc. OPERATING DATA - TEST # ( PAGE # 3 
ACUVAC 

SVE SYSTEM 

ft 
Location: |2o"Sw£U~ CcmOGBSscfcSTtv-rtotfJ - Qosuj&Lf-. K^rv\ Project Engr: 

Date: H -

Parameters 
Time Time Time Time Time Time 

Hr Meter Hr Meter 

g<bttO 
Hr Meter Hr Meter Hr Meter Hr Meter 

R.P.M. 
o>3oQ i7<00 

eaeS Oil Pressure 
psi SO 5o So 

O 
•J 

Water Temp 
°F no n o 

E
N

G
IN

E
/1

 

Volts 

13.-S (3.5 

E
N

G
IN

E
/1

 

Intake Vac 
•Hg /7<o 

Gas Flow 
Fuel/Propane cfh I IO (to go 

<: 

Fresh Air Flow 
cfm 

>O
R

S
/ 

Extraction Well Flow 

1 
Extraction Well Vac 

sue-3 "H>° los (05 — 

w 

, s 
Influent Vapor Temp 

•F ^ 6 6 6 — , ... 

1 i 
o 

Air Temp 
°F 10 1 * 

< 
Barometric Pressure 

•Hg 30 ,90 3<M8 

S t fE - l •H,0 

•H70 ( . t o ) 

1 muu-\P> "H } 0 M O \<yo (30 
< mw- ( •H,0 .b<* Los) 
> 

H J 
"H,0 ,01 
•H 2 0 

M
O

N
IT

O
R

 

•H : 0 J UJ 
-i 

M
O

N
IT

O
R

 

•HjO 3 " 
.> 

•HjO 

•H : 0 E ? 
*H,0 V i 

D 
—1 

SVE 
On/Off oP 

O 
u. 

k i 
Air Injection Pressure 

psi — 

1 
Air Injection Flow 

cfm 

Samples 

I 
( ) Indicates Well Pressure 



T
E

S
T

 Instrument 
(4£><L(AA 

T
E

S
T

 

Time 
1^1$ 

V
A

P
O

R
/I

N
F

L
U

E
N

T
 HC 

ppm 

,1,(40 

V
A

P
O

R
/I

N
F

L
U

E
N

T
 

COj 
% 

V
A

P
O

R
/I

N
F

L
U

E
N

T
 

CO 
% cO 

E
M

IS
S

IO
N

S
 HC 

ppm 

E
M

IS
S

IO
N

S
 

co2 

% 

E
M

IS
S

IO
N

S
 

CO 
% 

E
M

IS
S

IO
N

S
 

Air/Fuel Ratio 
% 

OPERATING DATA AND NOTES 

DATE: JL/JA/Sh TEST NO: _ j Page No: 3 

Cr>CO 

f4of24p.fi- b o - W > - T ^ u J ^ : O O H ^ > ^ c < ^ \ [ / W f p t * i C Q ^ V O ' 

5 

C Co.vWvtv<a U A , ( ^ ^ 

t, yvcv^oStS. B l O ( J o e *, -4rW^ ^A^pt 

<JO<£CX0L»WV, 

I M S •«0 5 0 ^ 

13 iS 

rvii-iTi/tooni 



I 

OPERATING DATA - TEST NO A ft-ft -<^ s^SYSTEM 

j Location (ZoscV&M- Ccr*\P£ES&etl STATtotJ -QeSas &LL. *Jry\ Project Engr .S^ugq^Uii^fe&EAJ 

Date — 

Parameter 

Time 

I 3 3 0 
Time Time 

I 3 o o 
Time 

1335 

Time Time 

Parameter Hr. Meter Hr. Meter Hr. Meter Hr. Meter Hr. Meter Hr. Meter 

ID
E

N
T
IF

IC
A

T
IO

N
/ 

V
A

P
O

R
 D

A
T

A
 

Ve i l No. 
rv\uu-3 

ID
E

N
T
IF

IC
A

T
IO

N
/ 

V
A

P
O

R
 D

A
T

A
 

HORIBA — — — — 

ID
E

N
T
IF

IC
A

T
IO

N
/ 

V
A

P
O

R
 D

A
T

A
 

HC PPH 
3 5 SO Og 

ID
E

N
T
IF

IC
A

T
IO

N
/ 

V
A

P
O

R
 D

A
T

A
 

co2% 

ID
E

N
T
IF

IC
A

T
IO

N
/ 

V
A

P
O

R
 D

A
T

A
 

C0% o 0 <0 o 

F
U

E
L
/A

IR
 

Gas Flow 
Fuel/Propane cfh /So / / o / 6 o 

F
U

E
L
/A

IR
 

Air Flow 
cfm £8 £ 8 3G 

F
U

E
L
/A

IR
 

Well Flow 
cfm /S /£> 14 

F
U

E
L
/A

IR
 

Recovery WeU 
Vac "H ;0 >s So /SO no 
Ai r Temp 

• F 73 es 
Barometric 
Pressure 'Hg 3 0 . ( 5 3 O . 0 S 9^,87 ^ . 8 5 

I OPERATING DATA AND NOTES 

1 / 3 i S 

1 /345 ( 4 o £ i f 3 A b A T A - S C f - l T t v £ f a o ^ - ^ < t c r s - U c ^ ^ g p p r V l C O v < S f t f . g * . 0 3 < 2 - O 

1 \ioo 

1130 (̂ ccvt̂ >f5 rjbi-o ĉv OJCII mcu-j^ - sue cs. n (S 

GS^W«CT£O -U rvs(jU-(5 - "XUi t t t^ oocutw^ /Stf , £(CUJJ / C o ^ 

| f - U i i ^ r ^ J Ueri-iA* --baAcu- T * £ ( u e ^ o<&0O«^ - K N c j U - i s 

I 



Aĉ cRBntdhUoninc OPERATING DATA - TEST fl 3 PAGE # I 
ACUVAC 

SVE SYSTEM 

Location: /2esu;feU. Cor^Pnes&c-c *&iftt»otvJ - ftc6.uift.cv-iHivn 'roject Engr: 

Date: — — — — — 

Parameters 
Time Time 

/436-
Time 

/SOO 
Time 

IS 30 
Time 

{<boo 
Time 

, K?30 
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter 

R.P.M. 

Oil Pressure 
psi So 50 So s o So 5o 

O 
•4 

Water Temp 
•F no (75 ns ns 

E
N

G
IN

E
/1

 

Volts 
l3,S •3.5 13=5 13,5 

E
N

G
IN

E
/1

 

Intake Vac 
'Hg n l<e (Co Ik 

Gas Flow 
Fuel/Propane cfh 40 \<oO i&o /Go l<aO 

'O
R

S
/A

IR
 Fresh Air Flow 

cfm 24 P4 18 

'O
R

S
/A

IR
 

Extraction Well Flow 
5 V £ - } cfm — 30 3 o Ho 30 40 

Extraction Well Vac 
r>S £ k 4-0 

a 
Influent Vapor Temp 

°F — ni 1 0 69 
a. 
co 
O 

Air Temp 
•F 7C 76 •7C • is 

i 
Barometric Pressure 

•Hg 30.11 30,07 3o\c& 

s v / e - i •HjO .oe .10 . 1 i .10 J l 
•H 2 0 <9/7o .3C 

| "H 20 ,10 .53 .4o 
<: •HjO O ) c 0 5 ,04- cOG 
> 

j 
•H 20 .04 .05" *07 .07 
•H,0 . i d 

IO
N

IT
O

R
 

•H 2 0 
_> ^ m ^ 

IO
N

IT
O

R
 

•H,0 

•H,0 »: ff 

•HjO 1+ 
r 5 

•H,Q 

s SVE 
On/Off 

O Air Injection Pressure 
psi - -

< Air Injection Flow 
cfm — — - -

Samples i 
f 1 Indicate* W P I I Pressure 
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E
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E
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% 

I 
I 

I 
I 
I 
I 
I 
I 

OPERATING DATA AND NOTES 

DATE: ^ <?fe TEST NO: 3 Page No: \_ 

i mo 
«U EuJ - t 4 > o c V ^ J k ^ l s o 6 ^ - U A - C A I \ \ ) 

I 

U a ^ e r ^ — V l C ̂  fe^Sfijl^^ C Q D V ' S - i c V « c V S 7 o 

t r e e . 

K<y^ji-<§ \.€.v><A cXv>ne^ 

/•530 LQeU>-b rvyr^' ! -so 

fc&-e^A0 < r & 0 ~ W - Q q W ( j L j > J f i ^ s A e o J L ^ U . P s V e t V y U ^ 

\(e> \0 

HP 15 

_ fk3o &cg«Jft(Q A q - W - < Q U L W u idUls s W v J ^ sVqC-V 

t Wo;<S S U E - OJJJJ^ 



AcuVic Remedbtlon Inc. OPERATING DATA - TFST U 3 PAGE # %. 
ACUVAC 

SVE SYSTEM 

Location: £osui£U~ CDrA/'(iBS£o(2- S-TA-TCOOJ , $es.ujc9i, M m Project Engr: "S^OLe*- | Lo/*Nc?q ^CY? 

Date: 

Parameters 
Time 

HIS 
Time Time Time Time Time 

Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter HrMeter 

R.P.M. 

Oil Pressure 
psi So 

E
N

G
IN

E
/B

L
O

\ 

Water Temp 
°F (CoO 

E
N

G
IN

E
/B

L
O

\ 

Volts 
13.S 

E
N

G
IN

E
/B

L
O

\ 

Intake Vac 
"Hg n E

N
G

IN
E

/B
L
O

\ 

Gas Flow 
Fuel/Propane cfh 

d 
< 
to 
csi 
O 
c 
< 

a 
w 
X 
c 
oo 

1 

Fresh Air Flow 
cfm 

d 
< 
to 
csi 
O 
c 
< 

a 
w 
X 
c 
oo 

1 

Extraction Well Flow 
— 

d 
< 
to 
csi 
O 
c 
< 

a 
w 
X 
c 
oo 

1 

Extraction Well Vac 

SdE-a. -H2O 

d 
< 
to 
csi 
O 
c 
< 

a 
w 
X 
c 
oo 

1 

Influent Vapor Temp 
°F — 

d 
< 
to 
csi 
O 
c 
< 

a 
w 
X 
c 
oo 

1 
Air Temp 

°F 73 

d 
< 
to 
csi 
O 
c 
< 

a 
w 
X 
c 
oo 

1 
Barometric Pressure 

•Hg 3o.o5 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

s i / e - i -H,o 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 S \ ) 6 - 3> "HjO .a* 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

muj-\2> - H JO •so 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

~ I -H,0 (.os) 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

P-OJ - \ -H JO i'.oV) 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

"H jO 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

•HjO d ?! 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

•H 20 1 * 
d G 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

•H 20 - ( 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

'HjO 

( : £ 
£ t-
' f-

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

'H ,0 

. _ iT 
\ f ) CD 

M
A

N
IF

O
L
D

 SVE 
On/Off 

M
A

N
IF

O
L
D

 

Air Injection Pressure 
psi 

M
A

N
IF

O
L
D

 

Air Injection Flow 
cfm 

Samples • () Indicates Well Pressure 



Aortic Re<!*<ftaUon Inc. OPERATING DATA - TEST # 4~fc AfAGE # [_ 
ACUVAC 

SVE SYSTEM 

Location: 2r»«;ci;^cu CGN\0££.<^O(L 3TATIC»J — Qe£is)&U. 
.... 

5roject Engr:5A6Lf=«8. / Luub<c>«-f& 

Date: — — — 

Parameters 
Time Time 

Q(o?>0 
Time 

0700 
Time 

0H30 
Time 

O800 
Time 

0 830 Parameters 

Hr Meter Hr Meter Hr Meter Hr Meter 

£<o73 
Hr Meter Hr Meter 

E
N

G
IN

E
/B

L
O

W
E

R
 

R.P.M. 
( £ 0 0 ^ 0 >^oO 

E
N

G
IN

E
/B

L
O

W
E

R
 Oil Pressure 

psi 5o SO 5o So so 

E
N

G
IN

E
/B

L
O

W
E

R
 

Water Temp 
•F / S O [<oO /60 (60 (GO 

E
N

G
IN

E
/B

L
O

W
E

R
 

Volts 

/4 /3.S 13,5 (3,5 13,5 

E
N

G
IN

E
/B

L
O

W
E

R
 

Intake Vac 
'Hg /4 /4 /4 14 (4 E

N
G

IN
E

/B
L
O

W
E

R
 

Gas Flow 
Fuel/Propane cfh £ 0 /BO (3o 130 (30 i4o 

Pi 
«; 
co 
(2: 
O 

% 

1 CO 
' 0 

i 

Fresh Air Flow 
elm 4̂ 3o 30 30 30 Pi 

«; 
co 
(2: 
O 

% 

1 CO 
' 0 

i 

Extraction Well Flow 

a-s £5 ^ 5 30 

Pi 
«; 
co 
(2: 
O 

% 

1 CO 
' 0 

i 

Extraction Well Vac 

rMu -\ •Hso — (5 15 IS /S (8 

Pi 
«; 
co 
(2: 
O 

% 

1 CO 
' 0 

i 

Influent Vapor Temp 
•F 

— <H k 4 <H 6 4 

Pi 
«; 
co 
(2: 
O 

% 

1 CO 
' 0 

i 
Air Temp 

•F Q>Q> 66 ^ 4 GS 

Pi 
«; 
co 
(2: 
O 

% 

1 CO 
' 0 

i 
Barometric Pressure 

3GoO * *Hg 23.45 94.4 6 24.4 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

<oa * io .07 .10 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 .01 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

.03 .03 ,04 .Ob 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

( , 6 0 ) [ (\fcS^ 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

J O 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

•H,0 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

"HjO 

M
O

N
IT

O
R

 W
E

L
L
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A
C

U
U

M
 

•H 20 
r̂t VA 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

"H,0 
•J ̂  
S> i 

M
O

N
IT

O
R

 W
E

L
L
 V

A
C

U
U

M
 

•H 70 

M
O

N
IT

O
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L
L
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A
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U
U

M
 

"H,0 

M
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N
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O
L
D

 SVE 
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M
A

N
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O
L
D

 

Air Injection Pressure 
psi Off — - - — — 

M
A

N
IF

O
L
D

 

Air Injection Flow 
cfm — -

Samples 

I 
( ) Indicates Well Pressure 
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OPERATING DATA - TEST #ifcjVL. PAGE # $± 
ACUVAC 

SVE SYSTEM 

p. 

Location: f l o ^ f j j E L L . CoMPftRSSofe. S T K T H & J ~ & x ^ t r < » IIX'flf i 'reject Engr:SMVU&fc iLotJOeABtJ 

Date: 4 >5 4k -

Parameters 
Time Time Time 

(OOO 
Time 

I03O 
Time 

WhO 
Time 

Parameters 

Hr Meter 

868,8 
Hr Meter Hr Meter Hr Meter 

#70,3 
Hr Meter Hr Meter 

8 H . 8 

E
N

G
IN

E
/B

L
O

W
E

R
 

R.P.M. 

23oo 23^0 2300 93DO 

E
N

G
IN

E
/B

L
O

W
E

R
 Oil Pressure 

psi So So 5o So 5Cs 

E
N

G
IN

E
/B

L
O

W
E

R
 

Water Temp 
•F n o no no n o n o ( G O 

E
N

G
IN

E
/B

L
O

W
E

R
 

Volts 
13,5 (3,5 13,S i3S I3.S 

E
N

G
IN

E
/B

L
O

W
E

R
 

Intake Vac 
"Hg 13 (3 13) 15 13 E

N
G

IN
E

/B
L
O

W
E

R
 

Gas Flow 
Fuel/Propane cfh K O 14-0 140 / 4 0 14S 40 

C/3 
Ci 
O c 

co 
O 

I 

Fresh Air Flow 
cfm 30 3 o 3 0 ^ 8 %8 34 

C/3 
Ci 
O c 

co 
O 

I 

Extraction Well Flow 
cfm £5 ^5 3 0 3 0 — 

C/3 
Ci 
O c 

co 
O 

I 

Extraction Well Vac 

18 14 /S 18 18 — 

C/3 
Ci 
O c 

co 
O 

I 

Influent Vapor Temp 

r W - l °F GS 65 GS 6£ 

C/3 
Ci 
O c 

co 
O 

I 
Air Temp 

•F 6 6 7i 7<* 72 7U 

C/3 
Ci 
O c 

co 
O 

I Barometric Pressure 
•Hg }-4.4> 94,4 ( r>4v40 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

"H,0 .07 ,07 .08 -0& 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 SU£~3 -H3O <to >0<b . 0 7 •07 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

SOB-I . H j 0 . iO .10 .06 .08 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

mu)M& -H?O ( f 75) (.80) ^ 0 ) (1 <4o) 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

f ^ U J - ^ "H,0 (.2 7) (.64-) 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

•H:O 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

' H J O J. sa 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

"H : 0 3 § . 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

•H,O 
0 r 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

"HJO 
P <i . 
sf K ^ 
H / * r-i 

M
O

N
IT

O
R

 W
E

L
L

 V
A

C
U

U
M

 

"HJO 

M
A

N
IF

O
L
D

 SVE 
On/Off oO 

M
A

N
IF

O
L
D

 

Air Injection Pressure 
psi IO 

M
A

N
IF

O
L
D

 

Air Injection Flow 
cfm 5.5 7cO 

Samples 
T̂w-S-Vuiê  -V-

UafcT 

() Indicates Well Pressure 
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S
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T
E

S
T

 

Time 
oq / 5 \c \ o 4 

i 
o 

HC 
ppm SHO S^GO 4550 G3&0 

\ 

i 
o 

CO, 
% 8<SO 

i 
o CO 

% o 0 O 

E
M

IS
S

IO
N

S
 

HC 
ppm 

E
M
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S

IO
N

S
 

CO, 
% 

E
M
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S
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N

S
 

CO 
% 

E
M
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S
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N

S
 

Air/Fuel Ratio 
% 
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oqoo U O C U U / y y y 

(4o<2-iftA "OftTA - T ^ t A ^ V oa to t s - M e - S K O f ( w > , CJO v ̂  4 . 4 Q % 

0 4 SO fcc-Cgv.rcM c U - W , - Q c x W ( Q e f l l s s W c ^ - £Cl3 

iOeOO 

K>30 

lo 4o 
„ _ Lo la 

Ml 

H 3 0 Ms 



Metal Storage 
Building 

Gravel Road > 

MW-6 

MW-10 

SVE-1 MW-2 

SVE-2 

• 

\ / 

Pit 1 

\ / \ 

MW-3. , , MW-13 

Eastern Property ,4 s 

B o u n d a r y * SG86 •5 
MW- l / ^ R W - 1 

iu 
CL 
O >-
\_ v-

rx o 
...ZD 

£ i 
<D o 
-C CQ 

MW-5 

MW-11 

MW-12 

MW-18 

MW-14 

MW-? 

• { A W / - [Cb 

MW-8 

W 4+00 

W 2+00 

0+00 

E 2+00 

. E 4+00 

. « . 6 t A W - I S MW-9 

150 11 

E 6 + 00 

Explanation 

Monitor well 

Recovery we 

Fence 

Proposed 
soil boring 

„ I n I Proposed soil boring/ 
i ! l j a I SVtf well y 

0 O O O O 
0 O O O O 
u- -f + + + 

6 T — CN m 
CN CN CN CN 

Z 2 Z 2 2 

X X Proposed shallow 
monitor well 

DANIEL B. STEPHENS &: ASSOCIATES, INC. 
17-19 -95 JN 4115 

ROSWELL COMPRESSOR STATION 
Proposed Phase II Soil Boring and 

Monitor Well Locations 
Figure 3 
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CORE L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S R E S U L T S I 
10/03/96 

JOB NUMBER: 964627 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: BOB: MARLEY :•>::. j 

CLIENT I.D : 6033.2 Enron Roswell LABORATORY I . D . . . : 964627-0001 J 
OATE SAMPLED : 09/24/96 DATE RECEIVED....- 09/26/96 
TIME SAMPLED : 12:20 TIME RECEIVED : 13:04 
WORK DESCRIPTION. SVE-3 REMARKS. 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTI0N UNITS OF MEASURE TEST METHOD DATE TECHN 

Extended Refinery Gas Analysis 

Hydrogen 
Oxygen 
Nitrogen 
Carbon Monoxide 
Carbon Dioxide 
Hydrogen Sul f ide 
Methane 
Ethylene 
Ethane 
Propylene 
Propane 
Isobutane 
C4 Olef ins 
n-Butane 
Isopentane 
n-Pentane 
Hexanes Plus 
Total 

Relat ive Density 
Gross Heating Value (Dry/Real) 
—Ana lys is of Hexanes Plus 
Pentenes 
2,2-Dimethylbutane 
2- Methyl Pentane 
3- Methyl Pentane 
n-Hexane 
Hexenes 
Methyl eyelopentane 
Benzene 
Cyclohexane 
2- Methyl Hexane 
3- Methylhexane 
D i met hyIcycIopent anes 
n-Heptane 
C7 Olefins 
Methylcyclohexane 
Trimethylcyclopentanes 
Toluene 
2- Methylheptane 
3- Methylheptane 
Dimethyl eye Iohexanes 
2,2,4 Trimethylpentane 
n-Octane 

<0.10 
3.15 

80.21 
<0.01 
14.60 
<0.01 
0.76 

<0.01 
<0.01 
<0.01 
0.09 
0.06 

<0.01 
0.22 
0.16 
0.22 
0.53 

100.00 
1.07145 

62.4 

<0.001 
0.006 
0.081 
0.053 
0.106 

<0.001 
0.043 
0.001 

.036 

.017 

.016 

.016 

0.023 
<0.001 
0.027 
0.004 
0.002 
0.004 
0.004 
0.003 

<0.001 
0.004 

*1 

0.10 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0 
0 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

UOP 539, GPA 2286 10/03/96 AH 

Mol % 
Mol % 
Mol % 
Mol % 
Mol 
Mol 
Mol 
Mol 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 

BTU/CF 14.696 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 

P 0 BOX 34766 
HOUSTON, TX 77234-4282 
(713) 943-9776 

PAGE:1 
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C O R E LA B O R A TORI ES 

L A B O R A T O R Y T E S T S R E S U L T S 
10/03/96 

JOB NUMBER: 964627 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: BOB MARLEY 

CLIENT I.D : 6033.2 Enron Roswell LABORATORY I . D . . . : 964627-0001 
DATE SAMPLED : 09/24/96 DATE RECEIVED. . . • 09/26/96 
TIME SAMPLED : 12:20 TIME RECEIVED.,..; 13:04 
U0RK. DESCRIPTION...: SVE-3 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Ethyl Benzene 
Xylenes 
C9 Paraf f ins 
n-Nonane 
Decanes Plus 
Total 

<0.001 
0.002 
0.006 
0.002 
0.074 
0.531 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

Mol % 
Mol % 
Mol % 
Mol % 
Mol % 
Mol % 

P O BOX 34766 
HOUSTON, TX 77234-4282 
(713) 943-9776 

I 
PAGE:2 

The analytical results, opinions or interpretations contained m this repon are based upon information and material supplied by the Client tor whose exclusive ano conhdenitaJ use this repon has been made. The analytical 

results, opinions or interpretations expressed represent the best luogmeni ol Core Laboratories, Core Laooratones, however, manes no warranty or representation, express or implied, o' any type, ano expressly disclaims 

same as to tne proaucitvtry, proper operations or pro'itaOieness ot any OM. gas. coai or othe* mineral, property, well or sand m connection with which sucn reoon is usee or relied upon tor any reason whatsoever. This repon 

sha1 not be reD'ocucea m whon- or m p a i . without the written apo'ovai o' Core Laboratory 
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I C O R E LABORATORIES 

LABORATORY T E S T S 
10/03/96 

R E S U L T S j 

JOB NUMBER: 964627 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: BOB MARLEY J 

JLIENT I.D : 6033.2 Enron Roswell 
TDATE SAMPLED : 09/25/96 
|TIME SAMPLED : 10:40 
|J0RK DESCRIPTION : MU-1 SVE/AI 

LABORATORY I.D...: 964627-0002 
DATE RECEIVED : 09/26/96 
TIME RECEIVED : 13:04 
REMARKS : 

IBS! DESCRIPTION FINAL RESULT LIMITS/'DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

fxtended Refinery Gas Analysis *1 UOP 539, GPA 2286 10/03/96 AH 

Hydrogen <0.10 0.10 Mol % 
| Oxygen 1.46 0.01 Mol % 
1 Nitrogen 85.01 0.01 Mol % 

Carbon Monoxide <0.01 0.01 Mol % 
Carbon Dioxide 12.02 0.01 Mol % 

• Hydrogen Sulfide <0.01 0.01 Mol % 
1 Methane 0.08 0.01 Mol % 
1 Ethylene <0.01 0.01 Mol % 

Ethane <0.01 0.01 Mol % 
Propylene <0.01 0.01 Mol % 
Propane 0.03 0.01 Mol % 

^^Ksobutane 0.02 0.01 Mol % 
^M:4 Olefins <0.01 0.01 Mol % 

n-Butane 0.08 0.01 Mol % 
| Isopentane 0.08 0.01 Mol % 
1 n-Pentane 0.15 0.01 Mol % 
1 Hexanes Plus 1.07 0.01 Mol % 

Total 100.00 0.01 Mol % 
Relative Density 1.06690 0 

1 Gross Heating Value (Dry/Real) 71.9 0 BTU/CF 14.696 
1 ---Analysis of Hexanes Plus 0.001 Mol % 

Pentenes <0.001 0.001 Mol % 
2,2-Dimethylbutane 0.003 0.001 Mol % 

1 2-Methyl Pentane 0.077 0.001 Mol % 
| 3-Methyl Pentane 0.051 0.001 Mol % 
' n-Hexane 0.160 0.001 Mol X 

Hexenes <0.001 0.001 Mol % 
_ Methylcyclopentane 0.052 0.001 Mol % 
1 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 % 

1 Dimethylcyclopentanes 0.034 0.001 Mol % 
1 n-Heptane 0.113 0.001 Mol % 
• C7 Olefins <0.001 0.001 Mol % 

MethyIeye Iohexane 0.096 0.001 Mol % 
• Trimethylcyclopentanes 0.021 0.001 Mol % 
1 Toluene 0.029 0.001 Mol % 
| 2-Methylheptane 0.035 0.001 Mol % 

3-Methylheptane 0.030 0.001 Mol % 
D i methyIeye Iohexanes 0.037 0.001 Mol % 

1 2,2,4 Trimethylpentane <0.001 0.001 Mol % 
1 n-Octane 0.055 0.001 Mol % 

P O BOX 34766 
HOUSTON, TX 77234-4282 
(713) 943-9776 

I 
PAGE:3 

The analytical results, opinions or interpretations contained in this repon are based upon information ano material suppueo Oy the client tor whose 

r-esuits, opinions or mterprpiaiions exoresseo reoresent the Dest juogmenr oi Core Laboratories Core Laboratories howevts. makes no warranty OF 

same as to tne productivity, orooer ooerations or prcMatileness ot any On. gas coai 0< O'fie' mineral, otooerw. wei< or Sana in connection with wnicn 

ano conhoentia' use this repon has been made. The analytical 

ssentarion exoress o> implied, ot any rvoe. ano expressly disclaims 

reoon is usee c re«aa uoon tor any reason whatsoever This reoon 
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C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S R E S U L T S 
10/03/96 

JOB:: NUMBER: 964627 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN; BOB MARLEY 

CLIENT I.D : 6033.2 Enron Roswell 
DATE SAMPLED : 09/25/96 
TIME SAMPLED : 10:40 
WORK DESCRIPTION...: MW-1 SVE/AI 

LABORATORY I . D . . . : 964627-0002 
DATE RECEIVED : 09/26/96 
TIME RECEIVED : 13:04 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Ethyl Benzene 
Xylenes 
C9 Paraf f ins 
n-Nonane 
Decanes Plus 
Total 

003 
014 
034 
023 
048 
073 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

Mol % 
Mol X 
Mol % 
Mol % 
Mol % 
Mol % 

P O BOX 34766 
HOUSTON, TX 77234-4282 
(713) 943-9776 

I 
PAGE:4 

The analytical results, opinions or interpretations contameO m this report are based upon information ano material supplied by the client tor * 

results, opinions or interpretations exoresseo reoresent the Best pogment o' Core LaOoratones. Core LaPOratones. however, makes no warra 

samti as tc the o<oaucnwy. ptopei otwationt or tjroMatweness ot any on. gas coa> or athei mme-ai, c o o e i y . * e . CK sano m cow.tfc»on ' 

sha>' nci be reproouct-c ••• wnoj' a P?'. wrtnoui the wnnp. i aoorova< ot Core Laboratory-

confideiniat use tnis repon has been made. The anatyticaJ 

exoress or impiiea. ot any type, ana expressly disclaims 

u&ea c reiiec uoon lo/ any reason wnatsoevei. This reoor* 
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PROJECT MANAGER: 7 ^ / , 

-L_OF_/_ 

ANALYSIS REQUEST 

COMPANY: ~PQ y) yjf S / -f^/Wsr f/^OC. 
ADDRESS: (bOZO /k^M^\U Aj>£~ 5*<&/d6 

PHONE: 
FAX: 

BILL TO: 
COMPANY: 
ADDRESS: 

PROJECT INFORMATION d h t , SAMPLE RECEIPT 1 SAMPLED & RELINQUISHED BY: 1. RELINQUISHED BY: 2. RELINQUISHED BY: 3. 

PROJ. NO.: (0 0 3 3 . " ^ 
-, 

NO. CONTAINERS , * Signature: , „ Time- Signature: Time: Signature: Time: 

PROJ. NAME: £j)/RdK ^ o l * ) d ) CUSTODY SEALS Y/N/NA Printed Name: / Date- , i Printed Name: Date: Printed Name: Date: 

P.O. NO.: RECEIVED WTACT 

Printed Name: / Date- , i Printed Name: Date: Printed Name: Date: 

SHIPPED VIA: / RECEIVED COLO 
ft.*. Company: , t Phone:._ Company: Company. 

(RUSH) Ll24hr D4«hr D|ZnT^1WEEV (NORMAL) • 2 WEEK | 
Comments; ' ' 

Signature: Time: Signature: Time: l te 6 412-f #4* 
- ... ^4 

Printed Name: Date; Printed Name: Date: f f l r t t edNW' Date*/-, „ '" 

- ... ^4 Company. Company 

ATI Labs: San Diego (619) 458-9141 • Phoenix (602) 496-4400 • Seattle (206) 228-8335 • Pensacola (904) 474-1001 • Portland (503) 6840447 • Afci(querque (505) 344-3777 DISTRIBUTION: Write, Canary - ATI • Pink - ORIGINATOR 


