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ADDENDUM lB

PILOT TEST OF SOIL VAPOR EXTRACTION SYSTEM

1.0 INTRODUCTION

This report is an addendum to the Site Assessment Report (SAR) prepared under

Contract Task Order (CTO) #0150, issued by the Southwest Division Naval Facilities

Engineering Command (Navy) to the Jacobs Engineering Group, Inc. (Jacobs) under the

Comprehensive Long-Term Environmental Action Navy (CLEAN) program, Contract No.

N68711-89-D-9296. This addendum was prepared in partial fulfillment of Work Scope

Modification No. 1 (MOD 1) issued to CTO #0150.

1.1 Project Background and Objectives

The vapor extraction system (VES) pilot test reported herein was an optional task in the

Site Assessment Plan prepared by Jacobs for the Navy, dated 30 April 1991. Except

where noted, the work described herein was conducted in accordance with the Site

Assessment Plan (Navy, 1991 ).

The SAR (Navy, 1992a) reports activities conducted to assess JP-5 contamination in soil

and groundwater in the vicinity of Tank 398 of the El Toro Marine Corps Air Station. At a

meeting with the regulatory agencies on 6 April 1992 (Navy, 1992b), it was decided that

vapor extraction was the preferred choice for remediation. Subsequently, the option to

perform a VES pilot test was exercised and funded on 5 May 1992. Since the scope of

work included the installation of vapor extraction wells, it was decided that it would be

most cost-effective to install the wells in conjunction with the new groundwater wells

described in Addendum 2 to the SAR.

As described in the Site Assessment Plan, the objectives of this pilot test were to

determine the optimum vapor flow rate and radius of influence that can be achieved at

the site.

1.2 Site Description

The Tank 398 area is described in detail in the SAR. Cross-sections D, E, and F of the

SA R show the area of soil contamination by j-p.51 -The unsaturated zone impacted by

the JP-5 is identified by existing data; it is predominantly in the area of wells MW398-02

1-1
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and MW398-10 (Figure 1). Hydrocarbon concentrations in soil for the area are also

shown on the boring logs included in the SAR. The area surrounding MW398-10 was

chosen for the installation of three VES wells (Figure 1), due to the nearly continuous

vertical soil saturation of the soil by JP-5 in that area.

1-2_
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2.0 TECHNICAL APPROACH

The technical approach taken towards fulfillment of the stated goals was arrived at after

several detailed discussions with California Regional Water Quality Control Board

(RWQCB) - Santa Ana Region.

2.1 Vapor Extraction Wells

The vapor extraction wells were designed and installed for optimum efficiency in both

cost and JP-5 reduction.

2.1.1 Well Desi.qn

It was decided that three VES wells would be installed to 160 feet with 40 feet of

screen, from 120 to 160 feet below ground surface. The boring log of MW398-10

(Navy, 1992a) was used to design the screened interval of the wells.

Multiple screened intervals were avoided due to the complexity of the well

installation techniques needed and the greater margin for error associated with

the multiple screens.

During drilling, soil samples collected from monitoring well borings were scanned

for the presence of organic compounds using a photoionization detector (PID).

Maximum PID readings were recorded between 120 and 160 feet in MW398-10,

(thus the screened interval in the VES wells). The relatively small vertical

distance between the bottom of the VES wells and the top of the screen in

MW398-10 will allow air flow between them.

The silts and fine sands were targeted for the pilot test because they are

expected to hold more JP-5 than the coarse sand and gravel. In the coarse sand

and gravel, the JP-5 appears to have partially vaporized, migrated out of the

area, or perhaps been reduced by natural bioremediation. The migration of JP-5

from the clays is less of a concern at this time and the more clay rich intervals

were not targeted for screening.

2-1
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Reducing the JP-5 content of the soil at depth will produce a barrier for further

vertical migration of JP-5 from above.

The configuration of the wells installed is shown on Figure 1 of this addendum. A

rectangular configuration between the three VES wells and groundwater

monitoring well MW398-10 was designed. Horizontal distances between wells

range from 25 to approximately 40 feet.

Although an isosceles triangle configuration is preferred for long-term

remediation, for the purposes of this pilot test variable distances between wells

were chosen. The varied distance between wells allows for more accurate

calculation of the radius of influence and estimation of average soil permeability.

The configuration chosen herein may also be used for remediation. Confirmation

borings may be placed within the triangle formed by the three VES wells.

2.1.2 Well Installation

Permits for well installation were acquired from State and local agencies and are

presented in Appendix A.

Three vapor extraction wells, VW-398-22, VW-398-23, and VW-398-24 were

installed in February 1993. The same drilling method, materials, and well

installation procedures described in the SAR were used to install the VES wells.

No water was introduced during the drilling of VW-398-22 and -23; however, due

to clogging of the pipe with clay, some water was introduced during the drilling of

VW-398-24. Individual well construction details are on the respective boring logs

in Appendix B.

The air percussion (AP1000) rig was preferred because the multiple tube air

percussion method results in less smearing of the borehole walls than hollow-

stem auger drilling.

Soil samples were collected at 125, 135, 145, and 155 feet (depth below ground

surface) and analyzed for benzene, toluene, ethylbenzene, and total xylenes

(BTEX) and total petroleum hydrocarbons (TPH) quantified as JP-5, by

Calscience Environmental Laboratories, Inc. in Stanton, California. The sample

2-2
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collection procedures used are described in detail in the Site Assessment Plan as

well as in the SAR. Certificates of analysis and chain-of-custody records are

presented in Appendix C.

Lithologic logs were prepared from the soil cuttings and samples collected along

the screened interval. Geophysical borehole logging of the VES wells was also

conducted as partial fulfillment of the CTO 150 MOD 2 Scope of Work. The

electromagnetic induction logging techniques used are described in Addendum 2

to the SAR (Navy, 1993).

The logs were placed on a profile through the VE wells and monitoring well

MW398-10 and a geologic cross-section was drawn through them. Figure 1

shows the location of the cross-section. It was found that the induction logs

generally had better resolution than the lithologic logs, and that depths to

interfaces did not always agree. This is probably due to gradational recovery as

a result of the dual-wall percussion drilling method used to drill the holes, as well

as uncertainty in the time it takes the cuttings to make it back to the surface. The

depths determined from the induction logs were used for the geologic cross-

section, which is presented in Figure 2.

2.2 Pilot Test

A vapor extraction pilot study that incorporated two separate vapor extraction pilot tests

was performed on 16 and 17 February 1993. The first test utilized VW-398-23 (VW-23)

as the extraction well, and VW-398-22 (VW-22) and VW-398-24 (VW-24) as observation

wells. The second test used VW-24 as the extraction well, and VW-22 and VW-23 as

observation wells. The pilot study evaluate d the applicability of soil vapor extraction-_
I

technology to the site by identifying sustainable air flow rates, evaluating air flow patterns I

in the zone of contamination, estimating the "effective" radius of influence from the test !

wells, and measuring contaminant composition for estimates of removal rates. .

The vacuum test system consisted of a VR Systems Model V3 internal combustion

engine (vapor abatement system) with vacuum blower, vacuum and flow gages, a

temperature indicator, and associated piping. An In Situ Hermit 2000 data logger

(Hermit) was modified for collecting vacuum pressure data, and was used during testing

at the observation wells to monitor changes in the field subsurface vacuum pressure.

2-3
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During groundwater pump applications, the Hermit is typically used with a pressure

transducer to Icg changes in the water head pressure as drawdown occurs. For vacuum

pressure application, the pressure transducer was placed in a 4-inch polyvinyl chloride

(PVC) standpipe filled with water and closed and sealed to the atmosphere. The

transducer was calibrated to atmospheric pressure. A 1/4-inch section of thick-walled

tygon tubing connected the standpipe to the well. When vacuum was applied to the

field, the pressure transducer sensed the change in atmospheric pressure and recorded

the reduction in water head pressure in the standpipe. In addition to the Hermit, gages

were installed on monitoring wells so that pressure changes could be visually monitored.

Each extraction well was subjected to a constant flow rate, while measuring and

recording the transient subsurface pressure distribution at two observation wells. The

data logger allowed for instantaneous data collection during the initial stages of the test,

when the pressure field was changing rapidly. The vacuum gages allowed for visual

monitoring, as well as data quality control. Flow readings at the extraction well and

vacuum pressure readings at the observation wells were used to estimate the

permeability of the soil and the vacuum radius of influence in the test field. Initially, the

vacuum at the extraction well was permitted to increase so that a maximum vacuum and

air flow rate could be established. The vacuum and air flow rates stabilized almost

instantaneously. The pilot test operated under these conditions until the monitoring

points indicated stable vacuum pressure.

Once the vacuum pressure field stabilized, step tests were performed on each extraction

well so that the vapor extraction system design parameters could be established. This

was executed by altering the flow rate in the extraction well by predetermined quantities

and allowing the vacuum pressure field to stabilize. Following stabilization, the flow rate

was changed to the next predetermined quantity.

Vapor extraction field parameters, including extraction well air flow rate and vacuum, are

summarized in Table 2. The maximum flow rates and vacuums during testing were

limited to the pump capacity, and not the venting sources.

2-4
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3.0 FINDINGS

This section presents the results of the vapor extraction study, including soil permeability

to air flow calculations, radius of influence estimates, and analytical results.

3.1 Soil Permeability to Air Flow Results

The soil permeability to air flow was calculated using data collected from the data logger,

which measured and recorded the change in vacuum pressure over time. This

information was used to create a plot of the vacuum change versus time on a semi-

logarithmic scale, as shown in Figures 3 through 6. The value of the slope of the straight

line that best fit the curve was inserted into the following equation to estimate the

average permeability of the soil between the extraction well and each observation well

(Johnson, et al., 1990):

k -- 2.3 · Q'u
4 -A -_ -m

Where: k = permeability (darcy)
Q volumetric flow rate (cm3/s)
t_ = vapor viscosity (g/cm's)
m = thickness of permeable unit (cm)
A = slope of semilog curve

The equation is based on the following assumptions:

· All flow to the well is horizontal, or nearly so, in the permeable unit.

· The permeable unit is homogeneous and isotropic within a cylindrical section
centered on the extraction well, with a depth equal to the thickness (m) and a
radius slightly larger than the distance (r) to the monitoring point.

· The flow (Q) is constant from the extraction well.

The values for soil permeability to air flow calculated for the first test were 27.2 darcy for

the soil between extraction well VW-23 and monitoring well VW-22, and 25.1 darcy for

the soil between extraction well VW-23 and monitoring well VW-24. The values for soil

permeability to air flow calculated for the second test were 23.9 darcy for the soil

between extraction well VW-24 and monitoring well VW-22, and 17.4 darcy for the soil

3-1
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between extraction well VW-23 and monitoring well VW-24. These permeability values

fall in the range predicted by literature for medium to fine sands, and in the upper range

of silty sands (Freeze and Cherry, 1979).

An evaluation of the semilogarithmic curves for Test 2 on 17 February 1993 (Figure 5)

shows that after the initial stabilization at the observation wells, there was a dramatic

drop in vacuum over time. This was caused by decreasing barometric pressure due to a

Iow pressure storm system moving in. Comparingthe values calculated for permeability

between wells VW-23 and VW-24 from 16 and 17 February 1993, a decrease in

permeability from 25.1 darcy to 17.4 darcy is evident, possibly due to the decrease in

barometric pressure. However, a difference of 8 darcy, or 8 x 10-7 cm2, is minimal.

Therefore, although the effect of the barometric pressure change appears significant, it

did not appear to affect the results of the permeability test. Appendix D includes the field

log which documents the houdy barometric pressure readings for 17 February 1993,

obtained from the El Toro Marine Corps Air Station (MCAS) air traffic control tower. Soii

permeability to air flow calculations are included as Appendix E.

3.2 Radius of Influence Estimates

The vacuum radius of influence is defined as the radial distance from a vacuum

extraction well at which soil pore pressure is equal to ambient atmospheric pressure

(U.S. Environmental Agency [EPA], 1993). It is a common practice to measurevacuum

pressure at selected monitoring points and determine the radial distance at which the

vacuum can no longer be observed, and to design the vapor extraction system for site

remediation based on this information. The measurable vacuum pressure readings

define a zone of containment and are no guarantee of significant vapor flow or

remedia_on (EPA, 1993). Studies by Chevron Research and Technology Company,

based on empirical data, have defined the "effective" radius of influence as the region

that contributes 90 percent of the total air flow to the vapor extraction well, and roughly

corresponds to that area where measured soil vacuum is greater than one percent of

the applied vacuum at the extraction well. Anywhere beyond that distance will result in

insignificant or no air flow, and thus, negligible removal of hydrocarbons from the soil

(EPA, 1993).

_1 The "effective" radius of influence for this vapor extraction pilot study was estimated
using the vapor pressure data gathered during the tests at the monitoring wells.

3-2
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Because the vacuum pressure decreases exponentially with increasing distance from

the well, semilogarithmic plots of vacuum change versus distance were generated. A

straight line then was drawn from the extraction well vacuum point through the

monitoring well vacuum point (steady-state value), then extrapolated to the point where

the vacuum equaled approximately 1 percent of the extraction well vacuum. This

distance is the estimated "effective" radius of influence (Figures 7 through 13). The

linearity of this data has been demonstrated through field trials for monitoring points

greater than approximately 5 to 10 feet from the extraction well (EPA, 1993). Table 2

summarizes the "effective" radius of influence estimates.

3.3 Vapor Recovery

Two soil vapor samples were collected from each vapor extraction well during the pilot

study, one at the onset of each test and one just pdor to test termination. The samples

were sent to Cai Science Analytical Laboratories, Inc. of Tustin, California. The

concentration of hydrocarbons detected in the vapor stream samples was used to

estimate initial vapor stream composition (the concentration of hydrocarbons in the vapor

stream), as well as to determine the most appropdate system to treat these vapors prior

to their release into the atmosphere, should soil vapor extraction be used to remediate

hydrocarbon-affected soils at the site.

The samples were analyzed for BTEX by EPA M_ethod T0_14_,jfor total methane

hydrocarbons quantified as methane, for nonmethane hydrocarbons quantified as JP-5

by ASTM Method 3416M, for permanent gases by Method MASA 133, and for boiling

.jpoint analysis by the Hach Carle AGC 400 Method. Laboratory certificates of analysis

are contained in Appendix C.

Soil gas samples were analyzed for BTEX compounds because soil samples collected

from the site indicated the presence of these compounds. In addition, this information is

valuable for a risk assessment. Table 3 presents the results of the BTEX analysis.

Nonmethane hydrocarbon concentrations in the vapor stream are determined by the

partitioning of the spill mass into the liquid phase, the dissolved phase (into soil pore

water), the sorbed phase, and the vapor phase. Partitioning of contaminants into these

phases is governed by the physical and chemical properties of the compound, the length

of time the mass has been in the soil, and the soil characteristics. The partitioning of the

3-3
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contaminants from the liquid phase and the dissolved phase is explained and predicted

by Raoult's Law and Henry's Law, respectively. Basically, these laws are based upon

vapor pressure principles. The higher the vapor pressure, the higher the concentrations

of nonmethane hydrocarbons in the vapor stream, provided the soil conditions allow

sufficient air to flow past the spill mass. At the onset of vapor extraction at sites with

large spill masses, vapor phase concentration and composition are usually the result of

partitioning from the liquid phase. Therefore, the vapor phase concentrations observed

at the commencement of vapor extraction are at their most elevated levels, and will

decrease over time. Thus, nonmethane hydrocarbon analysis gives a vapor

concentration baseline for the site. The results of the nonmethane hydrocarbon

analyses are shown in Table 3.

Analysis of permanent gases determines the concentration of N2, CO2, 0 2, and CH4 in

the vapor stream. Initially, vadose zone pore gases are relatively Iow in oxygen,

especially in circumstances where the contaminated zone is not close to the ground

surface. In cases such as these, if naturally occurring microorganisms are present in the

soil pore spaces, high levels of methane can be present. As soil vapor extraction is

initiated, oxygen is introduced, and aerobic biodegradation is stimulated in the soil pore

spaces. Because microorganisms consume oxygen and respirate carbon dioxide, an

increase in carbon dioxide levels in the vapor stream is evidenced. Therefore,

permanent gases analysis can be an indicator for microbiological activity at a site.

These laboratory results are presented in Table 3.

Boiling point analysis using a gas chromatograph/flame ionization detector (GC/FID)

determines the gas composition of the vapor stream. The values are reported in mole

percent. Using these mole percent values and the published heat of combustion values

of the vapor stream components, the total heat of combustion of the vapor stream can be

calculated. These values can be used initially to determine the appropriate vapor

abatement system, and in the long term, can be used to monitor the chemical

composition change of the vapor stream, which can be used to gage remediation

progress. Boiling point analysis results are shown in Table 4.

3-4
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4.0 CONCLUSIONS AND RECOMMENDATIONS

The vapor extraction pilot study performed at MCAS El Toro, California, showed faidy

Iow concentrations of nonmethane hydrocarbons in samples collected from extraction

wells VW-23 and VW-24. The boiling point analysis presented indicates that the major

contributor to the total British thermal unit (BTU) content of the vapor stream is methane.

As the methane is removed and the system changes from anaerobic to aerobic, the

vapor composition in the effluent should change, and there may be more of the JP-5

constituents showing up in the vapor stream. However, because JP-5 contains long-

chain hydrocarbons containing approximately 10 to 16 carbon atoms per molecule

(Lewis, 1992) and a Iow vapor pressure of I millimeter of mercury at 68 degrees

Fahrenheit (MSDS, 1989), it is not anticipated that the concentrations of the C5+

constituents will increase significantly. In addition, any rise would be a temporary and

short-lived condition, because as vapor extraction progresses, the more volatile end

compounds of C5+ series would be removed quickly, and the concentrations would drop

rapidly. The vapor stream composition more likely will change in the favor of carbon

dioxide.

Based on the composition and concentrations of the vapor stream and the vapor

pressure of JP-5, it is not recom _mended_that soil yapor extraction be used for

remediation of the soils at this particular site. The effluent concentrations are fairly Iow

and would be expected to decrease quickly in a vapor extraction scenario. Due to the

Iow volatility of JP-5 and the structure of this long-chained compound, a large portion of

the spill mass would remain in the soil following the completion of vapor extraction.

Vapor extraction would, however, be effective in removing the BTEX components

present in the soil.

Soil gas samples collected during the pilot study indicate that bioventing may be

effective in removing the spill mass from the soil. Bioventing is a process that is similar

to vapor extraction in that air is passed through the vadose zone to remove

hydrocarbons from the soil. However, whereas the objective of soil vapor extraction is to

strip the volatile compounds out of the soil, the objective of bioventing is to supply the

indigenous microorganisms with oxygen, so that biological activity is stimulated. A

major advantage of bioventing is that the microorganisms will consume light, volatile

organic compounds as well as the heavier, less volatile compounds.
I
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All samples showed elevated methane concentrations above 24,000 parts per million

volume (ppmv). These levels were supported by the permanent gas analysis and the

boiling point analysis. Methane is an indicator of anaerobic microbiological activity in the

subsurface. Evaluation of the results in Table 3 indicates that as each test progressed,

the oxygen levels in the soil gas increased, as expected. In addition, carbon dioxide

levels showed an increase, which could be an indication that the conditions were

changing from an anaerobic to an aerobic state.

In order for bioventing to be effective, oxygen must be supplied to the microorganisms.

Therefore, the soil conditions at the site play an important role. Relatively high air

permeability in the soil between vapor extraction wells VW-22, VW-23, and VW-24 was

evidenced during the pilot study. The range of permeability values is typical for medium

to fine sands with some silts. However, soil boring logs indicate the presence of more

silty sands than sands. The maximum air flow rates obtained during the test ranged

between 70 and 80 cubic feet per minute (ft3/min), or about 2 ft3/min per foot of well

screen (40 feet of well screen per well). These flow rates at the vacuums encountered

during the study are characteristic of fine sands. Therefore, it appears that there may be

some fairly permeable sand zones present between the extraction wells along with some

less permeable silty sands. Based on soil conditions, it appears that adequate air flow

can pass through the soil pore spaces to consider bioventing as a remediation

technology for the site.

As presented in Table 2 and Figures 6 through 12, the "effective" radius of influence

observed during the first test ranged from 25 feet in the direction of well VW-22 to 45 feet

in the direction of well VW-24 when applying vacuum to well VW-23. The "effective"

radjus- ofinfluence observed when extracting from well VW-24 was approximately 50 feet

in the direction of wells VW-22 and VW-23. As mentioned in Section 2.2, step tests were
__--4

performed on each extraction well so that system design parameters could be

established. The data in Table 2 indicate that in almost all cases, decreasing the air flow

rates and extraction vacuums actually increased the ranges of "effective" radius of

influence from both extraction wells. This is encouraging for a bioventing scenario

because the bioventing process utilizes only about 0.1 to 0.5 pore volumes of air per

day, whereas vapor extraction requires approximately one or more pore volumes of air

per day. Thus, at these lower flow rates, each well may affect a fairly large volume of

soil.
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In light of the findings of this vapor extraction pilot study, IT recommends that bioventing

be investigated as a possible remedial technology for soils at this site. An in situ

respiration test should be conducted so that oxygen utilization rates, and thus,

biodegradation rates, can be determined for the site.
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TABLE 1
Soil Analytical Data

Ethyl- Total
Depth TPH Benzene Toluene benzene Xylenes

Well No. (ft) (mg/kg) (pg/kg) (ug/kg) (ug/kg) (ug/kg)

VW398-22 125 4810 1860 685 2600 5270

VW398-22 135 8430 3830 2230 6580 16300

VW398-22 145 3300 4650 2170 6090 19500

VW398-22 155 5640 14800 7270 16100 45300

VW398-23 125 83400 4230 5410 15800 58600

VW398-23 135 4700 4020 5720 16900 60500

VW398-23 145 315 1850 2590 6800 30100

VW398-23 155 1230 1480 1640 4060 18800

VW398-24 125 5750 252 189 1990 11200

VW398-24 135 3220 122 122 1190 6340

VW398-24 145 3990 289 261 2070 11300

VW398-24 155 2940 354 297 3580 16200



I(.. .c3604 CLE-IO1-01F150-b .J4

TABLE 2
Vapor Extraction Field Parameters

Marine Corps Naval Air Station
El Toro, California
Project No. 243150

Average Average Radius of Radius of Radius of
Extraction Flow Rate Vacuum Influence Influence Influence

Well Date (cu. ff./min.) (inch water) VW-22 (feet) VW-23 (feet) VW-24 (feet)

Steady VW-23 2/16/93 76 32 25 NA 45
T State
E
S Step 2/16/93 73 27 28 NA 51
T Test #1

Step 2/16/93 60 24 26 NA 48
# Test #2
I

Step 2/16/93 43 18 26 NA 50
Test #3

Steady VW-24 2/17/93 73 39 54 52 NA
T State
E
S Step 2/17/93 60 28 50 49 NA
T Test #1

# Step 2/17/93 48 23 51 52 NA
2 Test #2



10115_.,__4 CLE-I01-01F.,__d6-0004

TABLE 3
Vapor Analytical Data

Marine Corl_ Naval Air Station
El Toro, California
Project No. 243150

Methane Non-Methane Tolel Carbon Carbon
Well Sample Conc'n. Com'n.aaJP-5 Benzene Toluene Ethylbenzene Xylenes Hydrogen Oxygen Nitrogen Methane Monoxide Dioxide
No. No. (p_v) (pmv) (ppb) (p_) ([_) (ppi)) (volume%) (volume%) (volume%) (volume%) (volume%) (volume%)

VW-23 CEL-D026 24,600 3,780 33,200 24,000 188,000 244,000 ND 4.0 78.0 2.5 ND 11.0

CEL.D023 25,800 3,980 34,800 19,900 36,400 208,000 ND 4.6 78.0 2.6 ND 12.6

VW-24 VW-24-1 27,900 311 1,270 1,820 3,820 22,600 ND 2.7 78.0 2.8 ND 8.2

CEL-D027 28,600 429 1,720 2,000 4,220 26,200 ND 6.4 78.0 2.9 ND 11.8



IO1150B604 CLE-IO1-01F150-136-0004

TABLE 4

Bolling Point Analysis for BTU Content
Marine Corps Naval Air Station

El Toro, California
Project No. 243150

Sample No. D026 Sample No. D023 Sample No. VW-24-1 Sample No. D027
Concentration Concentration Concer_ation Concentration

Component (mole%) (mole%) (mole%) (mole%)

Hydrogen <0.1 <0.1 <0.1 <0.1

Carbon Dioxide 24.3 25.4 14.7 26.7

Carbon Monoxide <0.1 <0.1 <0.1 <0.1

Nitrogen 66.8 65.5 78 64.6

Oxygen 0.9 1.4 1.6 1.1

Hydrogen Sulfide <0.1 <0.1 <0.1 <0.1

Methane 6.5 6.2 5.6 7.5

Ethylene <0.1 <0.1 <0.1 <0.1

Ethane <0.1 <0.1 <0.1 <0.1

Propane <0.1 <0.1 <0.1 <0.1

Propylene <0.1 <0.1 <0.1 <0.1

Isobutane <0.1 <0.1 <0.1 <0.1

t-2-Butene <0.1 <0.1 <0.1 <0.1

c-2-Butene <0.1 <0.1 <0.1 <0.1

1,3-Butadlene <0.1 <0.1 <0.1 <0.1

Isopentane <0.1 <0.1 <0.1 <0.1

n-Pentane <0.1 <0.1 <0.1 <0.1

C5+ 1.5 1.5 <0.1 0.1

Total BTU Content 143 138 59 80
(Btu/cu. ft.)
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APPENDIX A

WELL PERMITS



APPLICATION FOR WELL CONSTRUCTION PERMIT
ORANGECOUNTYHEALTHCAREAGENCY _ E.EDINGER MAILINGADORESS:
ENVIRONMENTALHEALTHDIVISION SANT&ANA,CA P.O.BOX355

('/14)1167-,.1801 SANTAANA,CA _702

· c,Ty . __. ,_i;.- _+_J o,., Er.."r_,,o 12.DA_ _ ,_ :;r"-
(NEAREST INTERSECTION) _ ' f ' '13

· _ _/'LLOCATION-'?ik_:f,-? .".O'"f' J'/:", v-'/> ("...'llt' ;/ .:.'} /),/ /)L,I/rjirlf'., _7_.. '?.'_' .'fZ6L./ '7/jL '",.._, _ m

*. NAME OF'WELL OWNER 7. TYPE OF WELL (CHECK) [] SOIL BORINGIFOTAL NUMBER__ ;E

I ._'_._ts ._H. ct....._ _.t.tc_?_'_ •""'VArE"O'-'E_mCArHOOIC =
ADDRESS --. [] PUBLIC DOMESTIC [] MONITORING/TOTAL NUMBER C:

/._,/,//_s /.4s_¢._,_:,_ Lktp_ /_. 3o O,.._T_ _o_,:_,_Xlv'a I33

I CITY , J , TELEPHONE 8. TYPE OF CASING m

i. NAME OF CONSULTING FIRM , O/ _/¢tS

J r-r dc,-_or_,+;o_
BUSINESS ADDRESS - -',, .g

I CITY _,, '_ _, / ,-TELEPHONE 9. METHOD OF SEALING CASING AND/OR EXCAVATION' 't/ ,'-v. ,,.:.- ,_, /q. 7 /_-I) 2__I _/__/I (u._o_/,/,,.ts)
_..A_EOFCON_"AC_ORCON_.ACTOR,UCE.SE.O a_,..,/_x__ P-el_ 1-_//'//J'_a_,:[l .4

C_IT? ' TELEPHONE '_ " /

'-o,+_,..._..- (v/u) ____:_;Z ,,_o,=sEALo-57 ,, ,d-i_7 //- '-
, !

j_ 0. DIAGRAM OF WELL SITE (Use edditional sheets and/or attachments) I hereby agree to comply in every respect mit/] all
ordinances and laws of the County of Orange and of the
State of California pertaining to well construction,

reconstruction and destruction, including the requ_rement_ _'_to maintain the integrity of all significant confining _ene_

I
N_I_.ICAN_SSIGNATURE / tS' / OATE

[ (1,1lq._.I _ _'/4/-1yd/< / _A/
.... PRINTNAME ....

[ [] ATrAc.m PHO._NUMa_R

iFORACCOUNTINGUSEONLY: 'DISPOSITION OF PERMIT (DO NOT FILLIN)::.

_so No., . CHECKNO. . APPROVED SUBJECT TO THE FOLLOWING CONDITIONS: u...,--.

APPROVAL BY OTHER AGENCIES: [] PRIOR TO SEAUNG THE ANNULAR SPACE OR FILLING OF
THE CONDUCTOR CASING.

JURISDICTION : '- tB. [] SUBMIT TO THE AGENCY WITHIN 30 DAYS AFTER
REMARKS COMPLETION OF WORK, A WELL COMPLETION REPORT.

(DWR FORM 188)

C. ["-[.SECURE ALLMONITORING WELLS TO PREVENT :

TAMPERING ..__.:. :

J D. []'OTHER '. ?: ""
- ,-..77:.F.:,.(: :

[ /tff'T 1_ _ .

i

WHEN SIGNED BY ORANGE COUNTY HEALTH CARE AGENCY REPRESENTATIVE, THIS APPPLICATION 15A PERMIT,



DUPLICATE_,__,,__o_ N9226029
NOTICE OF INTENT

DEPARTMENT OF _-WATER RESOURCES: /_/t _=_UO_ 19-._

On or abou, _O _ 1995 , I plan to commence drilling l_, deepening [_

reconditioning E1 or destruction of [] a cable E1 rotary E1 or other _ t,_'_k'[! type

well for ..___V]rOAD'LI,,vI_/H.O_'fi'_iR_ purpose_ The work will bedone for

· Jq

....... (Propo_ uae of well) A, _ ! "'.l._x _,

(l_me of client and llddr-,_ ) __.

Approximate location of well is S _ 4' _ _ f /'_ v//di _ ,_ '7 2_

- _ (Legal subdivision or by reterenee tosome landmark)

f"k)¥'XliOO'"y , in _)_ County.

iT, L__"_7'a_ Li_o. f_C_ZZ
__ i/Well Oriller) _., '

(Address)
Need log forms [] Need notice cards []



ORIGINAL STATK OF CALIFORNIA -=-mOWR USE ONLy- pO NOT FILL IN --7-'

File with DWR (9 wells) WELL COMPLETION REPORT I I I I I I I I { I I {/
Panel of Lx_/398-19, 20, 21, 22, RefertolnltructionPampblet STATEWELLNO./STATIONNO.

Owner'sWellNo. 23. 24.25.26.27 No.392166 1' {' I {F-{I' I' I' 1{--{
hate Work Began 1-21-93 Ended 2-12293 LATITIJOE LONGITUDE

.ocalPermit Agency Orange County Health Care Agency [ I { ] { { { { { { { { { { ]

Permit No. 93-01-06 Permit Date 12 Jan 93 APN/ms/oI'_R
GEOLOGIC LOG .r.LL u*,lxLn

ORIENTATION ( ¢' ) _ VER'I1CAL , HORIZONTAL ANGLE __ (SPECIFY) Name MCAS E1 Toro
DEPTH TO FIRST WATER (Ft) BELOW SURFACE Mailing Address

DEPTHFROM Santa Ana CA 92709-5001
SURFACE DESCRIPTION

Ft. to Ft. Describematertal,gramart, color,etc , CITY WELL LOCATION STATE ZiP

' ' Address

, City Santa Ana

: County Orange

', APN Book Page __ Parcel

: i Town"'_sip _ RangeRSW Section ] 5/'
' ' _.. -lati-_,,rl NORTH, i e i I I I WESTLongitude
, DEG. Min. SEC. DEG. MIN. SEC.

' LOCATION SKETCH ACTIVITY (_)--
: See attached logs NORTH _ MEWWELL
' ' MOOflCAllON I REPAIRi *

, , _ {_loooe

, , _ ot_ (sm._v)

i i
, i

i -- DESTROY (DeectiOe
, , P_ ar_ MetM'lk_e 4
, , Un_ "GEOLOG/C LOC'SI
, i

,, {_ _- -PLANNED(_)USE(S)-_
; , I_ Seeattachedmap _ x _o_o
, * WATER SUPPLY
i
I i __ O_zmstio

__ PubliC:

, __ Indestriel

' ' __ "TEST WELL"

i i __ CA'THOnG PRo'rEc.
, SOUTH TION

, ' Illustrate or DesCribe Distance o/Well from Landmarks __ O]YiR (Slaeeafv)
' ' such as Roads. Buildings. Fences, Rivers, etc.

' PLEASE BE ACCURATE & COMPLETE.
i i

_, _ DRILLING
, , METHOD reverse air percussic_UlD oir
, : WATER LEVEL & YIELD OF COMPLETED WELL

' ' DEPTH OF STATIC
b
, , WATER LEVEL (Ft.) & DATE MEASURED

, ESTIMATED YIELD' (GPM) & TEST TYPE

TOTAL DEPTH OF BORING (Feet) TEST LENGTH (Hr-,.) TOTAL DRAWDOWN _ (Ft.)

TOTAL DEPTH OF COMPLETED WELL (Feet) · May not be representative of a well_ long-term ?eld.

ANNULAR MATERIAL
CASI NC(S) DEPTH

DEPTH BORE- ( ./ FROM SURFACE TYPEFROM SURFACE HOLE TYPE )

DIA. ,,_ §,__ MATERIAL/ INTERNAL GAUGE SLOT SiZE CE- BEN-

- DIAMETER OR WALL IF ANY FILTER PACK

Ft. to Ft. (Inches) < i _ ' _ GRADE MENT TONITE FILL
_ (Inches) THICKNESS (Inches) Ft. to Ft. ( ,/ ) ( ,/ ) ( v' ) (TYPE / SIZE)

: 9 7/8 '_ PVC 4 SCH40 0 : 10 X
', 9 7/8 _ PVC 4 SCH40 0.01 : x

l
, X

Seeactacheilogs : #3 sand
Seeattache_logs

I I

-- ATTACHMENTS (_) CERTIFICATION STATEMENT

_, __ Well Construction Diagram NAME t. 'T _ . _ 0 _ V" o._.J_'O(PERSON, FIRM. OR CORPORATION)(TYPED OR PRINTED)
__ Geophysical Log(s)

..2[.-- OtherS°il/WaterlO£atlo--them'caiAnalysesIp._ _D ADDRESS _ .. __/' CIP/ SIAIE LIP- _o._.-.t. % _ q-IT- _3 l'57z4Z; '
ATTACH ADDITIONAL INFORMATION. IF IT EXISTS. Signed WELL DRILLER/AUTHORIZrdDREPRESENTATIVE DATE SIGNED C-57 LICENSE NUMBER

]_ra IhSBEV %90 IF ADDITIONALSPACE IS NEEDED,USE NEXT CONSECUTIVELYNUMBEREDFORM



APPENDIX B

BORING LOGS



BOIE]ZNG- NO VW398--22

_J i _ I_' N 552128.8

_ _ _ _ _ I"_, COORDINATESE' 15521.37.1
: E CONDUCTIVITY _ _ _ _ I_ _
, -r (mS/m) a _ _ _l.J<o _ FIELD ENGINEER M. Shayeqan DATE BEGAN 2-1-95

i! j_n [ i_ EDITED BY C. Zarn DATE FINISHED 2-3-93

o " _ CHECKEDBY J. Friedman GROUNDSURFACEEL. 375.7 FT
o o
"_ _ _ DESCRIPTION

il _,_ sm Dark brown (7.5YR 4/4) silty SAND,slicJhtly moist, sandiSfine_grained.

Dark yellowish brown (IOYR 4/4) sandy leon CLAY,moist.

<
30 cl Color change to very dark gray (5Y 3/1).

35- _40 ..... 41'

Dark yellowish brown (IOYR 4/4) gravelly CLAY and clayey GRAVEL.

45 very moist.

gcCl/ Abundant lenses of sand.

5O

55 __ 55'

_' CLAY with gravel; color change back to very dark gray.
6O

7n _

PROJECT NO. 2451 50

CLIENT: MCAS EL TORO

SEE LEGENDFOR LOGS AND TEST PITS _ .Creating a Safer TomorrowFOR EXPLANATIONOF SYMBOLSAND TERMS "



BORING NO. VW098-2 °>

_a _ lC 552128.8

w E- 91it_ COORDINATESN

_- _-: E 1553137.1

z CONDUCTIVITY 5F.- _< _ FIELD ENGINEER M. $hayeqan DATE BEGAN 2-1-93

n_ (mS/m) j: EDITED BY C. Zarn DATE FINISHED 2-5-93
w o J CHECKEDBY d. Friedman GROUNDSURFACEEL. ,375.7

0 0

- 70 DESCRIPTION

q
-
_ 75 -

J CLAYwith sand and gravel.
8OJ

cl

/
(

- 85 - _
/

- 90- _

x... 92'

-05- 2 GRAVEL,HC odor.

-100- _ gw
/-

o_o_:_ Cobbles, increasing grain size.

-105- °_°cgJ

Grading to coarse SAND.
108'

-110- sc Dark, grayish brown (2.5Y 4/1) clayey fine SAND.
112'

-115-

Hard, alive brown (2.5Y 4/4) silty fine SAND,with interbedded

- 120- sm_ fine sand.(HUu = 320 ppm)

-125- _ (77) _

-130- _ 130'
/

/ _, t-,. Stiff, light olive brown (2.5Y 5/3) sandy leon CLAYto clayey SAND,

I moist, mottled.

-1,35 (35) (HNu= 150ppm)

-l,_n / 140'

PROJECT NO. 24,31 50

CLIENT: MCA$ EL TORO

SEE LEGEND FOR LOGS AND TEST PITS _ .Creating a Safer TomorrowFOR EXPLANATIONOF SYMBOLSAND TERMS "



' ]BORING NO VW398-- 22
o:_.._ F, lC' N 552128.8
_-J _ _,1'_. _ COORDINATESE 15521,37.1

_z CONDUCTIVITY _ _ _: _ I_ v_ _ FIELDENGINEERM. ShayeqanDATEBEGAN 2-I-93
o. _ m _ jm 0- EDITED BY C. Zarn DATE FINISHED 2-3-93

ogu o o° _. _ CHECKED BY J. Friedman GROUND SURFACE EL. 575.5 FT
tn _ L,J

o. DESCRIPTION
-140 /-

. -- sm SiltySAND,

z: ......... __!4Y__

---145- _ == (42) _ Hard, dark gray ,ean CLAY with trace grave,, very moist, He odor.

-- _%_,"_N%,._.'_' (HNu = 85 ppm)

_ 8

-- cI

--
-1,.50- __

/ ::--.
-- . 155'

-155- c$1 Hard, olive gray (5Y 4/2) leon CLAY and SILT, very moist, mottled
-- I_ with sand, gravel and weathered gravel grains.
-- (96) 157'

-- Olive gray (5Y 5/2) SAND, with trace gravel and fines, very moist,

-160- ,,_ _.____ sw fine grained, HC odor.

'162'

TOTAL DEPTH = 162.0 FEET

-165-

WELL CONSTRUCTION DETAILS:

&-inch diameter 0.01-inch slotted schedule 40 PVC screen from 160'

-170- to 120' below ground surface. #3 sand to 114'. Volclay grout from
114' to approximately 7'. Concrete from approximately 7' to surface.

i_r,...,ic.G.

-175- 1) Boring was drilled by Layne Environmental Services using a dual-
tube, reverse air circulation percussion rig. Boring diameter was
9 7/8-inches.

2) Samples were collected using o 2.5-inch O.D. modified California
split spoon sampler lined with three 2-inch diameter brass sample
liners.

-180- .3) Soil descriptions are from air transported cuttings.
4) Water was introduced during drilling to help return of cuttings.
5) HC - hydrocarbon.

-185-

-190-

-195- i _ T"4' I

- 200 - " -' '_

- 205 -

-?ld

PROJECT NO. 24,3150

CLIENT: MCASEL TORO

SEE LEGEND FOR LOGS AND TEST PITS _ ...Creating a Safer TomorrowFOR EXPLANATION OF SYMBOLS AND TERMS



' BORING NO VW398--23
_. ,% IP 552138.9
_: _ _l_. COORDINATESNL a_ E 1552153.0- _l_

z CONDUCTIVITY _c _ <1 © _ FIELD ENGINEER C. Zorn DATE BEGAN 2-4-93
n (mS/m) j c _<_ i_ EDITED BY M. Shayeqan DATE FINISHED 2-4-93
uJ o 'J _ CHECKEDBY d. Friedman GROUNDSURFACEEL. 376.4'
O 0 0

" _ DESCRIPTION0

' Yellowish brown (IOYR 5/4) silty SAND,moist, faint HC odor;
5 - filldirt.

sm (HNu = 30 ppm)

10-

'_ Sand becomes coarser, however soil is still very silty and cohesive.
(HNu = 10 ppm)

15 - / 15'

k

20- '_ sp Yellowish brown (IOYR 5/4) fine SAND, damp, no HC odor,

L..25-
26'

30- '_

mi O;[ve bro.n (2.5Y 4/4) so.dy SILT, dump, ,,u HC udu,.

(HNu = 3 ppm)
35-

38'

40-

(2.5Y 4/3) sandy lean CLAY, moist, no HC odor.

(HNu = 30 ppm)
45-

- 50 - _ Sand becoming coarser grained.

\ cl

- 55 - Increasing sand fraction.

_65 -

_ ..... 68'gm Gravel lenses in silt and clay matrix. (HNu = 54 ppm)
-70

PROJECT NO. 245150

CLIENT: MCAS EL TORO

SEE LEGEND FOR LOGS AND TEST PITS _ ..Creating a Safer TomorrowFOREXPLANATIONOF SYMBOLSAND TERMS



CONDUCT,V,T* J BORING NO. VW398-- ;23

'_ _ lC 552158,9

_i E 1552155.O

i_ _I-_._ COORDINATESN
z_ __< _ I_ FIELD ENGINEER C. Zorn DATE BEGAN 2-*-93

___ (mS/m) j a _ I1_ EDITED BY M. Shayeqan DATE FINISHED 2-¢-93LLJ J
::3 o o / CHECKED BY d. Friedman GROUND SURFACE EL. 576.4'

- 70 DESCRIPTION

gm Gravel lenses in silt and clay matrix. 72'

Olive brown (2.5Y 4/4) sandy SILT with gravel, strong HC odor.- 75
mi

- 80- 80'

- 85-

- 90 -

cl Olive brown (2.5Y 4/3) sandy lean CLAY, damp, strong HC odor.

- 95 - (HNu = 110 ppm)

- 100-

! - 105- /,_ __ 105'

-110- Increasing silt fraction, damp, strong HC odor, calcium carbonate

mineralization.

el/ (HNu = 150 ppm)mi

- 115-

-12o- )
__ 121'

Light olive brown (2.5 5/4) fine SAND with silt. damp, strong HC

sm odor. (HNu = 90 ppm) 124'

-125- (52) Hard, light olive brown (2.5Y 5/3) sandy SILT, damp, strong HC
odor.

(HNu = 210 ppm)

_-130-

> m,135- (60) Color changes to olive (5Y 4/3), increasing in sand content,

(HNu = 420 ppm)

lar_ ·

PROJECT NO. 243150

CLIENT: MCAS EL TORO

SEE LEGEND FOR LOGS AND TEST PITS _ ...Creating a Safer TomorrowFOR EXPLANATION OF SYMBOLS AND TERMS



I BORING NO VW398-23 '

P' _ 'i

az _ lC N 552138.9

_ _ _ lb,. _ COORDINATES E 1552153.0

CONDUCTIVITY g_ _:_l_ 8
(mS/m) u_ <o z ia $ FIELD ENGINEER C. Zorn DATE BEGAN 2-4-93

.j co _ _ i_ c EDITED BY M. Shayeqan DATE FINISHED 2-¢-93

o _: _ CHECKEDBY J. Friedman GROUNDSURFACEEL. 376.4'o o
"_ _ _ DESCRIPTION

- ( --

-- Stiff, olive (SY 4/5) sandy SILT, damp, strong HC odor, sandy
__ lenses.

-- mi Becomes very stiff with seams of cloy, 2-.3 mm thick.
-- _
__ (34) (HNu = .380 ppm)

-- ........ 147'Z-

b __
--!

)- ] --; Increasing in silty fine SAND.

-Z'

ZZ Very dense, olive (5Y 5/3) SAND with cloy, damp to moist, strong
· -_- HC odor.

-- (HNu = 100 ppm)
-T_

s_- I) 8ori,'_§ ",_c,sdrilIGd by La_,_c Fn;iron,m¢,stcl Scrviccs using c dual

(69)

) TOTAL DEPTH = 160.0 FEET

i-

WELL CONSTRUCTION DE'tAILS:

4-inch diameter O.01-inch slotted schedule 40 PVC screen from 160'

to 120' below ground surface. #3 sand to 115'. Volclay grout from
)H 115' to approximately 7'. Concrete from approximately 7' to surface.

NOfES:

_- tube, reverse air circulation percussion rig. Boring diameter wes
9 7/8-inches.

2) Samples were collected using a 2.5-inch O.D, modified California
split spoon sampler lined with three 2-inch diameter brass sample
liners,

)_ i{ S°il descrlpti°ns are fr°m °ir transp°rted cutting s-Water was introduced during drilling to help return of cuttings.
5) HC - hydrocorbon.

S-

)-

D-

5-

PROJECT NO. 24.31 50

CLIENT: MCAS EL TORO

SEE LEGEND FOR LOGS AND TEST PITS _ ...Creating a Safer TomorrowFOR EXPLANATION OF SYMBOLS AND TERMS



BORING NO. VW398--24

Ri COORDINATES N 552170.9

_z CONDUCTIVITY _' I_I'_'' _ E 1552158.0
_i_ _ FIELD ENGINEER C. Zern DATE BEGAN 2-4-9.3

CL_ (mS/m) _ i_ - EDITED BY M. Shayeqan DATE FINISHED 2-4-93
o CHECKEDBY J. Friedman GROUNDSURFACEEL. 576.5FTC r-, 0 0

-O DESCRIPTION

- 5 - _ Fine SANDwith silt.

- 10-

- 15- I sm

- 20- '_

- 25- _

-30- () .... 3o'

Olivebrown (2.5Y4/,3)sandySILT,moist,some HC odor.
(HNu = 140 ppm)

i - 35-

- 40 -

mi
- 45-

- 50- Dark olive brown (2.5Y 3/3) sandy SILT, strong HC odor.

- 55-

__ 58'

- 60 - Light olive brown (2.5Y 5/3) fine SAND with mottled cloy and silt,
damp to moist, strong HC odor.
(HNu = 100 ppm)

/ sc

Sand becomes coarser, mottled cloy and silt still present.

65

(HNu = 140 ppm)

I - 7n

:C TM PROJECT NO. 24,3150

T: CLIENT: MCAS EL TORO

SEE LEGEND FOR LOGS AND TEST PITS _ ...Creating a Safer TomorrowPL FOR EXPLANATION OF SYMBOLS AND TERMS



, , BORING NO VW398-24 ''_ _

_ j _ I_' 552170.9
___u_,_I_, _ COORDINATESN.-- _ L,_ _ E 1552138.0

__ CONDUCTIVITY : _o _ _EI_ U ,:-

_._ (ms/m) '"*_rn": _ ':':!0 _ 0 FIELD ENGINEER C. Zorn DATE BEGAN 2-4-95"" EDITED BY M. Shoyegon DATE FINISHED 2-4-93iTM

LU O Ua _ CHECKED BY J. Friedman GROUND SURFACE EL. 376.5 FT
'"" o o _:

,', DESCRIPTION
-140 / . !__

.. -- mi 142'

.--.

-145- :---'-z [_ Dense, light olive brown (2.5Y 5/4) fine SANDwith silt and gravet,
-- (62) sw- (HNU = 20 ppm)

dry to damp, faint HC odor.
sm

I -- J_ ci x_ Hard, olive gray (5Y 5/2) sandy lean CLAY,dry, faint HC odor.

-_- (HNu= 40ppm) 155'

I155- ---- (65) ::
2'-: :; ::i::'

:ZI __ sp Light olive brown to olive gray (5Y 5/2) fine SAND,dry.
J-1-6O

TOTAL DEPTH = 162.0 FEET

165 -

WELLCONSTRUCTIONDETAILS:

i f-inch diameter O.Ol-inch slotted schedule 40 PVC screen from 160'f170 to 120' below ground surface. #3 sand to 45'. Volclay grout from

45' to approximately 7' Concrete from approximately 7' to surface.

NOTES:

175 i tube, reverseair circulationpercussionrig. Boringdiameterwas
9 7/8-inches.

2) Samples were collected using a 2.5-inch O.D. modified California
split spoon sampler lined with three 2-inch diameter brass sample
liners.

180: 3) Soil descriptions are from air transported cuttings.

4) Water was introduced during drilling to help return of cuttings.
5) HC - hydrocarbon.

185-

I200-

20S_-
L. oln

PROJECT NO. 24,3150
CLIENT: MCASELTORO

SEE LEGEND FOR Lacs AND TEST PITS _ ..Creating a :Safer Ton"r,_orrowFOREXPLANATIONOF SYMBOLSAND TERMS



USCS CLASSIFICATION OF COARSE GRAINED MATERIALS SAMPLE TYPES
2.5" O.D. 3.0" O.D. RING/

I I I IdOOIFIED MODIFIED 8.RT. SHEI. BY PITCHER PLASTIC SACK JAR THIN
CLEAR SIEVE US STANDARDSIEVEOPENING CAUFORNIA CALIFORNIA &MdPLER TUBE SAMPLER BAG WALLED

OPENINGS SAMPLER _4UdPI.ER TUBE

_' 11/2" 3/4" 3/8" _4 _10 4_C) _40MOJ 4N401 UNDISTURBED
· BO 4400

,o ?, oo, o,ooI00_111111 I I IIIII I I I IIIIII I I I IIII I I I III I I I IIIIZl I I I
SIZE IN MM NO RECOVERY

i"'" "'° t L Fl FlF: FlCOBBLESCOARSEI FINE REElMEmUMI FINE
USCS CLASSIFICATION FOR SOILS

USCS CLASSIFICATION OF FINE GRAINED MATERIALS UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)(ASTM D2487-85)

5o / I I .. b':__._II-g,d, grav.i
i I / _-NAVELS '" _1_"''-,r'_ ..velwith,,.,/ o_' /- CLEAN

/ o_' i / ABBREVIATIONS FOR sosor GRAVELS I.*._;:_._iPoo,'i-i.:.:.:.:.'..v. . gridld gravel

>._ / _+ _ LABORATORY TESTS coat. .......
' ' _"_ COARSE-GRAINED Friction [TETtI I"" '""'k- - ' _¢_/_ ':._ SOILS Ret.lned GRAVELS GM Stlty gravel vfth sand---- on No. 4 WITH

oil 30 ,,_7 / / COMP-- COMPACTION TEST MORETHAN5C_ Sieve FINES _\.N_%NN_Ci.yey gr.vel

- / I /. PI --ATT ERIE RS L,ITS RETAINEDON GG L_..._._%_.Clayey gr,veI with sand<_x / I / SA -- SIEVE ANALYSIS NO. 200 SIEVE* [!:i::':i:::::l..,-,-_.._
M A -- MECHANICAL ANALlq_IS SAMOS SW [':':'i:!::'"!t Hell-griKled clad .tth gravel--lC) 20 / / 0%" / HYD -- HYDROMETER. ANALYSIS CLEAN

ilZ ./ 0_' / Nora thin SANDS
/ G¥ f CONS- CONSOLIDATION TEST SOSof liii!i!i!i!iiiii! I Poorly grlded send

Coarse SP :::::::::::::::::::::: grldld smxl vlth gravel
/ / [ Fraction ';"':':"-:'"Stlt)' SlIM_! / _,o.o. -,,., _NGs s. I:i!:[!_!t,,,_..,,_ ,r,v,ic_-_, .! _ I I .o,N .IT.J e_.... ff,.fe --.

_ C, , , [I , , , [m_.v_[ , , [ , i [ , , , , , ..... , ....... [ii.._q_ C,&elly .. wt t h .r.ve i

_m 0 lO 20 30 40 50 _0 ?0 SO 90 lO0 Ill I II_meR_te lilt. l, Lt uJth 14ficIor ,rive[

LIQUID LIMIT, LL, °/o SILTSAND ML IIIIISladvUlt.Slndysiltwtt#!revelItll I_.,.ll, silt _.v,,l, alit ,,th.ndCLAYS

I_%"'_!'--.,i.,. La..cl',',,,t,,.ndor,ravel
Liquid L'_%%%'_$111Mylean cl.y Sandy lean cl.v with gravel
50sLImlLor CL k_'%_Gr.velly lean clay · Gravelly lean clay with sand

CONSISTENCY OF COHESIVE SOIL .,E-G_I,EO Les,SOILS

SOPORNONE OL J I IPASSESNO 2OO

SIEVE* SILTS -littleiIl_llll__ ·h_UNCONFINED COMPRESSIVE
CONSISTENCY FIELD IDENTIFICATION STRENGTH qu {TONS/SO. FT-) ANG MHCLAYS

VERY SOFT EASILY PENETRATED SEVERAL LESS THAN 0.25 LiqutdLimit CH
INCHES BY FIST Greater Gra eli fatcv I_ Gr.vell F.ct li with sand

Then
SOFT EASILY PENETRATED SEVERAL 0.25-- O.S SO_ OH _\\\_OI1,nlc,. clays or rog,nlc ,Ills of

INCHES BY THUMB HIGHLY '_=ITt°_a h_ge mc &-Kl:hti:, _l:tttgYhlyorganic
ORGANIC PT F_:.T_ soilsPENETRATED SEVERAL INCHES _OILS

MEDIUM STIFF BY THUMB WITH MODERATE _S-- I.O *BASEDON THEMATER!ALPASSINGTHE 3-INCH (75-mm) SIEVE
PR E S S UR E REFERENCE:ASTHSTWNG 0247-85

READILY INDENTED BY THUMB OUT 1.0 _ 2. 0
S T I F F PENETRATED WITH GREAT EFFORT

VERY STIFF READILY INDENTED BY TNUMma_L 2.0--4.0 NOTES:

H A R 0 INDENTED WITH DIFFICULTY BY THUM!_ML OV E R 4.0 (1) UPPERCASEUSEDFORLABORATORYVERIFIEDUSCSCLASSiFiCATIONS.
(2) LO_ERCASEUSEDFORFIELD USCSCLASSIFICATIONS.

(3) OUALUSCSSYmOL. SUCHAS (SP-SH) DENOTES5 TO ]2_ OF HTNORCONSTITUENT.

(4) BORDERLINE SYMBOL.SUCHAS (CL/CH) DENOTESSOIL HAVINGPROPERTTESTHATDONOTDISTINCTLYPLACETHESOIL

DENSITY OF GRANULAR SOILS I.AS.ECI_IC_U"-
(S) SUBSURFACEINFORKRTIORFROMBORINGANDTESTPIT LOGSDEPICTCONDITIONSONLYAT THE SPEC]FTCLOCATTONSAND

DATESINDICATED. SOIL CONDITIONSANDUATERLEVELSAT OTHERLOCATIONSMAYDIFFERFROMCONDITIONSAT THESE

DENSITY SPT BLOWS PER FOOT LOCATIONS.ALSOTHECONDITIONSAT THESELOCATIONSHAYCHANGEWITHTIHE.

VERY LOOSE 0 - 4 (6) BLOWCOUfiTSONLOGSARETHE NUMBEROFBLOWSTODRIVETHESAMPLER12 INCHES_ITH A 140 POUNDHAN_ERFALLING LEGEND FOR LOG OF3ox.C.ES. BORINGSAND TEST PITS
LOOSE 5 - 10 _ G_OUNOMATERFIRSTENCOUNTERED
MEDIUM DENSE 11 - 30

· 1-1-84 ¥ATERLEVELANDDATEHEASURED

DENSE 31 - 50 --- r"_"_

a VERYDENSE OVER50 _ ... Creating a Sa/er TomozTow

'Do Not Scale Th_s Drawmg'



APPENDIX C

CERTIFICATES OF ANALYSIS



I tv!ronlTlel?.,'HI '*

aDoraror;es. ,.x_:. ._,'
ANALYTICAL REPORT -_

International Technology Corporation Date Sampled: 02/16-17/93

1425 South Victoria Court, Suite A Date Received: 02/18/93

San Bernardino, CA 92408 Date Analyzed: 02/19/93
Work Order No.: 93-02-225

Attn: Mark Thomas

RE: Navy Clean/243150-18/PO #151749 Method: ASTM 3416M

Methane and total non-methane hydrocarbon concentration values
contained herein are reported "as methane" and "as JP-5",

respectively, in ppm (v/v).

CH4 Non-CH4 HC Det'n
Sample Number Concentration Concentration Limit

CEL-D026 24600 3780 1.0

CEL-D023 25800 3980 1.0

VW-24-1 27900 311 0.5

CEL-D027 28600 429 1.0

Reviewed and Approved Wil'liam H. ristensen oncL_/ _c1993.

Laboratory Operations

Manager

ND denotes not detected at indicated detection limit.

Each sample was received by CEL intact and with chain-of-custody
attached.

__,%_ 11631 Seaboard Circle, Stanton, CA 90680 - FEL: i714t 895-5494 ,, FAX: (714) 894-7501
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ANALYTICAL REPORT

International Technology Corporation Date Sampled: 02/16-17/93

1425 South Victoria Court, Suite A Date Received: 02/18/93

San Bernardino, CA 92408 Date Analyzed: 02/22/93
Work Order No.: 93-02-225

Attn: Mark Thomas

RE: Navy Clean/243150-18/PO #151749 Method: EPA TO-14 (BTEX)

All concentrations are reported in ppb (v/v).

Sample Number: CEL-D026

Concentration Det'n Limit

Benzene 33200 2000

Toluene 24000 2000

Ethylbenzene 188000 2000

Total Xylenes 244000 4000

Sample Number: CEL-D023

Benzene 34800 2000

Toluene 19900 2000

Ethylbenzene 36400 2000
Total Xylenes 208000 4000

Sample Number: VW-24-1

Benzene 1270 200

Toluene 1820 200

Ethylbenzene 3820 200

TotalXylenes 22600 400

Sample Number: CEL-D027

Benzene 1720 200

Toluene 2000 200

Ethylbenzene 4220 200
TotalXylenes 26200 400

Reviewed and Approved _//___//%_t _.__.z--- on_J/ _I-_1993.
u_Wtlliam'H._hristensen

Laboratory Operations

Manager

ND denotes not detected at indicated detection limit.

Each sample was received by CEL intact and with chain-of-custody
attached.

__ 11631Seaooara Circle, Stanton, CA 90680 · TEL:(7141895-5494 · FAX:(714) 894-7501
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ANALYTICAL REPORT

International Technology Corporation Date Sampled: 02/16-17/93

1425 South Victoria Court, Suite A Date Received: 02/18/93

San Bernardino, CA 92408 Date Analyzed: 02/19/93
Work Order No.: 93-02-225

Page 1 of 2
Attn: Mark Thomas

RE: Navy Clean/243150-18/PO #151749 Method: MASA 133

All concentration values are reported in volume %. Unless noted

otherwise below, the detection limits are as follows: H2 = 0.5%,

02 = 0.2%, and the remaining analytes = 0.1%.

Sample Number: CEL-D026

Analyte Concentration

Hydrogen(H2) ND

Oxygen (02) 4.0

Nitrogen (N2) 78.0

Methane (CH 4) : 2.5

CarbonMonoxide(CO) ND

Carbon Dioxide (CO2) 11.0

Sample Number: CEL-D023

Hydrogen(H2) ND

Oxygen (02) 4.6

Nitrogen (N2) 78.0

Methane(CH4) 2.6

CarbonMonoxide(CO) ND

CarbonDioxide(CO2) 12.6

Sample Number: VW-24-1

Hydrogen(H2) ND

Oxygen (02) 2.7

Nitrogen (N2) 78.0

Methane (CH4) 2.8

CarbonMonoxide(CO) ND

Carbon Dioxide (C02) 8.2

_._./1_ 11631 Seaboard Circle. Stanton. CA 90680 · TEL: (7141 895-5494 · FAX: (714) 894-7501
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oooraTorles, inc.

ANALYTICAL REPORT

International Technology Corporation Date Sampled: 02/16-17/93
1425 South Victoria Court, Suite A Date Received: 02/18/93

San Bernardino, CA 92408 Date Analyzed: 02/19/93
Work Order No.: 93-02-225

Page 2 of 2
Attn: Mark Thomas

RE: Navy Clean/243150-18/PO #151749 Method: MASA 133

All concentration values are reported in volume %. Unless noted

otherwise below, the detection limits are as follows: H2 = 0.5%,

02 = 0.2%, and the remaining analytes = 0.1%.

Sample Number: CEL-D027

Analyte Concentration

Hydrogen(H2) ND

Oxygen(O2) 6.4

Nitrogen(N_) 78.0

Methane (CH4) : 2.9
CarbonMonoxide(CO) ND

CarbonDioxide(CO_) 11.8

auewe on
William H ch_istensen

Laboratory Operations

Manager

ND denotes not detected at indicated detection limit.

Each sample was received by CEL intact and with chain-of-custody
attached.

t_A 11631 SeaDoarcl Circle. Stanton. CA 90680 · TEL: (714) 895-5494 · FAX: (714) 894-7501
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CORE LABORATORIES
Western Atlas
)nterna_ional

LABORATORY TESTS RESULTS
02/24/93

JJOB NUMBER: 930339 CUSTOMER: CaLscience Environmental Labs, Inc ATTN: Robert Stearns !iiiil;_iii!iiiiiiiii!iiiii!

CLIENT I.D.........: IT Cord-Navy Clean #243150 LABORATORY I.D...: 930339-0003

DATE SAMPLED 02/16/93 DATE RECEIVED : 02/19/93TIME SAMPLED...... : 11:07 TIME RECEIVED ....: 12:00
JORK DESCRIPTION...: D026 REMARKS .......... : steel sphere

m

iTESTDESCRIPTIO. ..ALRESULTLIM,TS/*D,LUTIO.UNITSME^SURETEST.ET.O0 !D^.. ??!iiiTEC..
_efinery Gas Analysis (Mole %) '1 Each Carle AGC 400 02/23/93 CSS

Hydrogen <0.1 0.1 Mole % Hach Carle AGC 400
Carbon Dioxide 24.3 0.1 Mole % Hach Carle AGC 400

Carbon Monoxide <0.1 0.1 Mole % Hach CarLe AGC 400

Nitrogen 66.8 0.1 Mole % Hach CarLe AGC 400
Oxygen 0.9 0.1 Mole % Each CarLe AGC 400
Hydrogen Sulfide <0.1 0.1 Mole % Hach Carle AGC 400
Methane 6.5 0.1 Mole % Hach Carle AGC 400

Ethylene <0.1 0.1 Mole % Each Carle AGC 400
Ethane <0.1 0.1 Mole % 1ach CarLe AGC 400

Propane <0.1 0.1 Mole % Each earle AGC 400

Propylene <0.1 0.1 Mole % :Hach Carla AGC 400
'sobutane <0.1 0.1 Mole % Hach Carla AGC 400
tutane <0.1 0.1 Mole % Each Carle AGC 400
3utene <0.1 0.1 Mole % Hach CarLe AGC 400

,sobutytene <0.1 0.1 Mole % Hach Carte AGC 400
t-2-Butene <0.1 0.1 Mole % Hach Carle AGC 400
c-2-Butene <0.1 0.1 Mole % Each CarLe AGC 400
1,3-Butadiene <0.1 0.1 Mole % Each CarLe AGC 400
Isopentane <0.1 0.1 Mole % Hach Carle AGC 400
n-Pentane <0.1 0.1 Mole % Each CarLe AGC 400
C5+ 1.5 0.1 Mole % Hach Carle AGC 400

Specific Gravity (Air=l.0000) 1.1080 0 Hach Carle AGC 400
Gross Heat of Combustion 143 0 BTU/Cubic Ft Hach CarLe AGC 400

Boiling Poilt

Deg F @14.6_6 psi

Carbon Dioxide -109.257

Nitrogen -320.451

Oxygen -297.332

Methane -258.720

C5+ -139.580

I-- 3700 Cherry Avenue
Long Beach, CA 90807
(310) 595-8401

I
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CORE LABORATORIES
Western Atlas
International

LABORATORY TESTS RESULTS
02/24/93

JOB NUMBER: 930339 CUSTOMER: Ca[science Environmental Labs, Inc ATTN: Robert Stearns

LIENT [.D ......... : IT Cord-Navy CLean #243150 LABORATORYI.D...: 930339-0002

DATE SAMPLED : 02/16/93 DATE RECEIVED : 02/19/93TIME SAMPLED....... : 17:30 TIME RECEIVED.... ; 12:00
ORK DESCRIPTION...: D023 REMARKS.......... : steer sphere

I_EST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHO0 DATEiii .iTECIIN

efinery Gas AnaLysis (Mo[e %) '1 Hach Carte AGC 400 02/23/93 CSS

Hydrogen <0.1 0.1 MoLe % Hach Carte AGC 400
Carbon Dioxide 25.4 0.1 MoLe % Hach Carte AGC 400
Carbon Monoxide <0.1 0.1 MoLe % Hach Carte AGC 400
Nitrogen 65.5 0.1 MoLe % Hach Carte AGC 400
Oxygen 1.4 0.1 MoLe % Hach Carte AGC 400
Hydrogen SuLfide <0.1 0.1 MoLe % Hach Carte AGC 400
Methane 6.2 0.1 MoLe % Hach Carte AGC 400
EthyLene <0.1 0.1 MoLe % Hach Carte AGC 400
Ethane <0.1 0.1 MoLe % 1ach Carte AGC 400

Propane <0.1 0.1 Mote % Hach C[-te AGC 400

T_obutane <0.1 0.1 MoLe % Hach Carte AGC 400
utane <0.1 0.1 MoLe % Hach Carte AGC 400
dtene <0.1 0.1 Mote % Hach Carte AGC 400

_obutyLene <0.1 0.1 MoLe % Hach CarLe AGC 400
t-2-Butene <0.1 0.1 MoLe % Hach Carte AGC 400
c-2-Sutene <0.1 0.1 MoLe % Hach Carte AGC 400
1,3-Butadiene <0.1 0.1 MoLe % Hach Carte AGC 400
]sopentane <0.1 0.1 MoLe % Hach CarLe AGC 400
n-Pentane <0.1 0.1 MoLe % Hach Carte AGC 400
C5+ 1.5 0.1 Mole % Hach Carte AGC 400

Specific Gravity (AJr=l.0000) 1.1155 0 Hach Carte AGC 400
Gross Heat of Combustion 138 0 BTU/Cubic Ft Hach Carte AGC 400

Boiling Point

Deg F. @14.696 psi

Carbon Dioxide -109.257

Nitrogen -320.451

Oxygen -297.332

Methane -258.720

C5+ -139.580

3700 Cherry Avenue
Long Beach, CA 90807
(310) 595-8401

PAGE:I
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CORE LABORATORIES
VV_s'lr. er,n Atlas
International

" LABORATORY TESTS RESULTS
02/22/93

i
JOB NUMBER: 930339 CUSTOMER: CaLscience Environmental Labs, lnc ATTN:i Robert stearns

:LZENT I.D ......... : [T Cord-Navy CLean #243150 LABORATORY I.D...: 930339-0001

IDATE SAMPLEO....... : 02/17/93 DATE RECEIVED.... : 02/19/93
TIME SAMPLED..... 08:30 T]ME RECE[VED.... : 12:00
40RK DESCRIPTION...: VW-24-1 REMARKS.......... : tedlar bag

ITEST DESCRIPTION, _! FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHO0 .... : i _ iilD_lTEii!iiiiiiiiiiiiilZi!i!iiiilili_ECHN;i · :::::::::::::::::::::::::::::::::::::::::::::

_efinery Gas Analysis (Mole %) '1 Hach Carte AGC 400 02/19/93 CSS

Hydrogen <0.1 0.1 Mole % Hach Carte AGC 400
Carbon Oioxide 14.7 0.1 Mole % Hach Carle AGC 400
Carbon Monoxide <0.1 0.1 Mole % Hach Carla AGC 400
Nitrogen 78.0 0.1 Mole % Hach earle AGC 400
Oxygen 1.6 0.1 Mole % Hach Carle AGC 400
Hydrogen Sulfide <0.1 0.1 Mole % Hach Carte AGC 400
Methane 5.6 0.1 Mole % Hach Carle AGC 400
Ethylene <0.1 0.1 Mole % Hach Carle AGC 400
Ethane <0.1 0.1 Mole % 1ach Carle AGC 400
Propane <0.1 0.1 Mole % Hach Carte AGC 400
pror,_y,le.ne_ <0.1 0.1 Mote % Hach Carte AGC 400
Isobutane <0.1 0.1 Mole % Hach Carte AGC 400

1utane <0.1 0.1 Mole % Hach Carle AGC 400
,utene <0.1 0.1 Mole % Hach Carte AGC 400

_ol0utytene <0.1 0.1 Mole % Hach Carle AGC 400
t-2-Butene <0.1 0.1 Mole % Hach earle AGC 400
c-2-Butene <0.1 0.1 Mole % Hach Carte AGC 400
1,3-Butadiene <0.1 0.1 Mole % Hach earle AGC 400
[sopentane <0.1 0.1 Mole % Hach Carla AGC 400
n-Pentane <0.1 0.1 Mole % Hach Carle AGC 400
c5+ <0.1 0.1 Mole % Hach Carte AGC 400
Specific Gravity (Air=l.0000) 1.0294 0 Hach Carla AGC 400
Gross Heat of Combustion 59 0 BTU/Cubic Ft Hach Carte AGC 400

Boiling Poirt

Deg. F @14.696 psi

Carbon Dioxide -109.257

Nitrogen -320.451

Oxygen -297.332

Methane -258.720

__
3700 Cherry Avenue
Long Beach, CA 90807'
(310) 595-8401

PAGE:1



CORE LABORATORIES
Western Atlas
Internationai

LABORATORY TESTS RESULTS
03/04/93

JOB NUMBER: 930339 CUSTOMER: CaLscience EnvirorlnentaL Labs, In¢ ATTN: Robert Stearns
i i:i:i ::i i:i:ii]!i: !

CLIENT I.D ......... : IT Cord-Navy CLean #243150 LABORATORY I.D...: 930339-0004
DATE SAMPLED....... : 02/17/93 DATE RECEIVED.... : 02/19/93
TIMESAMPLED.... 14:35 TIMERECEIVED.... : 12:00
WORKDESCRIPTION...: D027 REMARKS.......... : steel sphere

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE_;_:iz_;:?i:ii!i:ii_ECHN·; ::.:

Refinery Gas Analysis (Mole %) '1 Hath CarLe AGC 400 02/23/93 CSS

Hydrogen <0.1 0.1 Mole % Hach CarLe AGC 400
Carbon Dioxide 26.7 0.1 Mole % Hach CarLe AGC 400

Carbon Monoxide <0.1 0.1 Mole % Hach CarLe AGC 400

Nitrogen 64.6 0.1 Mole % Hach Carle AGC 400
Oxygen 1.1 0.1 Mole % Hach Carle AGC 400
Hydrogen Sulfide <0.1 0.1 Mole % Hach CarLe AGC 400
Methane 7.5 0.1 Mole % Hach CarLe AGC 400

Ethylene <0.1 0.1 Mole % Hach CarLe AGC 400
Ethane <0.1 0.1 Mole % 1ach CarLe AGC 400

Propane <0.1 0.1 Mole % Hach Carle AGC 400
Propylene <0_1 n_l Mnl_ % Wnch Cnrl_ A_ 40N
Isobutane <0.1 0.1 Mole % Hach Carle AGC 400

-Butane <0.1 0.1 Mole % Hach earle AGC 400
Butene <0.1 0.1 Mole% ZHachCarleAGC400

! ,sobutylene <0.1 0.1 Mole % Hach Carle AGC 400

i t-2-Butene <0.1 0.1 Mole% HachCarLeAGC400
c-2-Butene <0.1 0.1 Mole % Hach Carle AGC 400

1,3-Butadiene <0.1 0.1 Mole % Hach Carle AGC 400
Isopentane <0.1 0.1 Mole % Hach Carle AGC 400
n-Pentane <0.1 0.1 Mole % Hach Carle AGC 400
C5+ 0.1 0.1 Mole % Hach Carte AGC 400

Specific Gravity (Air=l.0000) 1.0892 0 Hach CarLe AGC 400
Gross Heat of Combustion 80 0 BTU/Cubic Ft Hach Carle AGC 400

I- 3700 Cherry Avenue
Long Beach, CA 90807
(310) 595-8401

PAGE:I
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CC)RE LABO]_ATORIES
Western Atlas
International

QUALITY ASSURANCE REPORT
02/24/93

JO8 NUMBER: 930339 CUSTOMER: Catscience Environmental Labs, Inc ATTN: Robert Stearns

REFG DATE ANALYZED: 02/23/93 TIME ANALYZED: 09:51 METHOD: Hach Carte AGC 400 QC.NUMBER:937316

I B L A N K S iilZ!iiiZi!i=

TEST DESCRIPTION ANALY SUB-TYPE ANALYSIS I.D. DILUTION FACTOR ANALYZED VALUE DETECTION LIMIT UNITS OF MEASURE

IRefinery Gas AnaLysis - Total Reagent HeLium 1 <0.1 0.1 mole

I

I

I

I

I

I

I

I

- 3700 Cherry Avenue
Long 8each, CA 9080?
(310) 595-8401

PAGE:4

· ,' !,__s oc,r,ors s' "'_'_'eMtror$ c_maln_ m _,s 'e_ a,e o_ uoon oose_a_,ons aha _a_e,ra_ suoo,_ ov me _,lem _or w_ose exouswe ano co_rrO_t,a_ use :n,s 'e_r! nas _n mace I re _:erore_a_r_s _ _lnB_ exor_

, . : - , ,=: ,. , ..... . , . . r, ,,,c- 7 · , : t, - , ,,,. ; .[-,[,; , ), 'L,;rf)La(_/f_3r,_s



CORE LABORATORIES
Western Atlas
International

QUALITY ASSURANCE REPORT
02/24/93

IJoB NUMBER: 930339 CUSTOMER: Calscience Environmental Labs, lnc ATTN: Robert Stearns

REFG DATE ANALYZED: 02/23/93 TIME ANALYZED: 09:51 METHOD: Hach Carle AGC 400 QC_NUMBER:937316

I
REFERENCE STANDARDS

ITEST ANALYSIS !ANALYSIS DILUTION ANALYZED TRUE PERCENT DETECTION UNITS OF

DESCRIPTION SUB-TYPE I.D. FACTOR VALUE VALUE RECOVERY LIMITS MEASURE

Refinery Gas Analysis - Total Reference Butane 1 4.1 4.0 102 0.1 mole %

I

I

I

I

I

I

I

I

I

I

I' 3700 Cherry Avenue
Long Beach, CA 90807
(310) 595-8401

m
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CORE LABORATORIES
Western Atlas
International

QUALITY ASSURANCE REPORT
02/24/93

JJOB NUMBER: 930339 CUSTOMER: Calscience Environmental Labs, Inc ATTN: Robert Stearns

j EFG DATE ANALYZED: 02/23/93 TIME ANALYZED: 09:51 METHOD: Hach Carte AGC 400 QC NUMBER:937316

D U P L I C A T E S
,.... ,,,,,.... ,,

ITEST ANALYSIS ANALYSIS DILUTION ANALYZED DUPLICATE RPD or DETECTION UNITS OF

DESCRIPTION SUB-TYPE I. 0. FACTOR VALUE (A) VALUE (B) (IA-BI) LIMITS MEASURE

efinery Gas AnaLysis - Total Analytical 930339-2 1 <0.1 <0.1 NC 0.1 mole %

I

I

I

I

I

i

I

I

I

I

-- 3700 Cherry Avenue
i Long Beach, CA 90807

(310) 595-8401i

PAGE:6



CORE LABORATORIES
Western Atlas
Internacional

I

QUALITY ASSURANCE FOOTER
02/24/93

I
Analyses performed in accordance with ASTM Testing Procedures.

I Samples retained for thirty days after report submission. After thirty days, samples are disposed in accordance with CoreLaboratories' Disposal Policy. Samples will be retained longer with prior arrangement. Storage fees may apply.

The acceptance criteria for duplicate analyses are the applicable ASTM Repeatability Statements.

The ',Time Analyzed" in the QA Report refers to the start time of the analytical batch. It may not reflect the actual
analysis time. The "Date Analyzed" reflects the actual analysis date.

I- 3700 Cherry Avenue
Long Beach, CA 90807
(310) 595-8401
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x _ATION_ ANALYSIS F_ JEST AND Reference Document N, o '57 1 4T_._ _,_,qOLOGY
CORPORATION CHAIN OF CUSTODY RECORD* Page 1 of J

Project Name/No. 1_, q3 !_-! _ Samples Shipment Date 7 _-/16'/_ _ Bill to:5 _ 7 (,'_?,,_z h',-,__. _:

Sample Team Members 2 f_/.'_tc,_/ Lab Destination 8 Ca! S,:,_,c_'C '2_3 _-3-__r_,, _lg"_';'td.dS_'c):z_/</oo.7/_f "o_
Profit Center No. 3 3 'ST-_ Lab Contact. 9 _,, b 5_._j /

Project Manager 4 /_ .q_ Project Contact/Phone 12/_4, v-_-_'_,_cr/_%J _9_/'_/'_:'_' _ /- &"f'"-_"_""--'--_Report to: l° z'J_/_ _/_,_-_ §
Purchase Order No. 6 15-/'7 L/_ Carrier/Waybill No. 13 /_) S _ _;'c_,_ (/- _ J_ ,4

.uqu,reu .epor. uace '- /__ '_ .......
Sample 14 Sample 15 Date/Time 16 Container 17Sample 1_ Pre- 19 Requested Testing 20 Condition on 21 Disposal 22
Number Description/Type Collected Type Volume servative Pro_lram Receipt Record No.

./
[

-£_--'_,,',_( 6,_le/ --(EL-_O_ _ i_ 0_/_ V3o _5.t,,,,_ '- -"' -/¥.'/,_/;._t/,.ara.-c</_t
/ - TPd _'_771 _ 5-

7-Pll ,_ 7P-5- , ; '"

_/t ?J4_v/' - P_, ,___ ,_t _,._lo ':i '

_EL- BO.L? _.-- '/_q35- 5_,,.._ _ _ - _'"'"7 _,._+_-er_,-_,/_,_
,. -'TP/"/ '';_ '_ P-5-

Special Instructions: 23 J_l_,_

Possible Hazard Identification: 24 Sample Disposal: 25
Non-hazard J Flammable J_'fSkin Irritant / Poison B / Unknown .J Return to Client!..] Disposal by Lab _ Archive [mos.]

Turnaround Time Required: 26 I QC Level: 27
Normal _ Rush J J I. J II._! III. I Project Specific [specifi/};

by 28 , Date: '_//a/_3 1. Received by 28 ,, _..///" //' Date:

2. Relinquished y_A-'"//_ ._'_/_/..._by ' re: ____/___'_. 2. Received by ,/' .... Date:
__._ _ignature/Aff, liationJ . /') I I" Time: ,

3. Relinquishedi__/ _"_'_"'-'_ Date:' . ' 3. Receivedby /_,',_._ Date:g/(_/¢_
(Signature/Affiliation] Time: (Sgnature/Affil,ation) Time: 17'-20
Comments: z9

MCA3115/91



  ,malscience

nvironrnen tal

iamaboratories, Inc.
ANALYTICAL REPORT

International Technology Corporation Date Sampled: 02/03/93

2355 Main Street, Suite 100 Date Received: 02/03/93

Irvine, CA 92714 Date Extracted: 02/04/93

Date Analyzed: 02/05/93
Work Order No.: 93-02-033

Attn: Maria Shayegan
RE: 243150/MCAS EL TORO Method: EPA 8015M

All total petroleum hydrocarbon concentrations are reported in

mg/kg (ppm) using JP-5 as a standard.

Sample Number Concentration Det'n Limit

398-22-125 4810 100

398-22-135 8430 100

398-22-145 3300 100

398-22-155 5640 100

MethodBlank ND 100

Conc. Conc.

Sample Number Added Rec. %D

Control Standard 400 392 2

Reviewed and Approved _____//_f_ on0_//_/1993.
Wl_iiam _. _hl_eSsen

Laboratory Operations

Manager

EPA 8015M is conducted in accordance with the DHS Method for Total

Petroleum Hydrocarbons.

ND denotes not detected at indicated detection limit.

Each sample was received by CEL in a chilled state, intact and with

chain-of-custody attached.

.i¢_,_ 11631 Seaboard Circle, Stanton. CA 90680 · TEL: (714) 895-5494 · FAX: (714) 894-7501



alscience

nvironmental

aboratories, Inc.
ANALYTICAL REPORT

International Technology Corporation Date Sampled: 02/03/93
2355 Main Street, Suite 100 Date Received: 02/03/93

Irvine, CA 92714 Date Extracted: 02/04/93

Date Analyzed: 02/04/93
Work Order No.: 93-02-033

Page 1 of 2

Attn: Maria Shayegan

RE: 243150/MCAS EL TORO Method: EPA 8020

All concentrations are reported in ug/kg (ppb).

Concentration Det'n Limit

Sample Number: 398-22-125

Benzene 1860 100

Toluene 685 100

Ethylbenzene 2600 100

Total Xylenes 5270 200

Sample Number: 398-22-135

Benzene 3830 100

Toluene 2230 100

Ethylbenzene 6580 100

Total Xylenes 16300 200

Sample Number: 398-22-145

Benzene 4650 100

Toluene 2170 100

Ethylbenzene 6090 100

Total Xylenes 19500 200

Sample Number: 398-22-155

Benzene 14800 100

Toluene 7270 100

Ethylbenzene 16100 100

Total Xylenes 45300 200

Sample Number: Method Blank

Benzene ND 5

Toluene ND 5

Ethylbenzene ND 5

TotalXylenes ND 10

11631 Seaboard Cir¢le, Stanton, OA 90680 · TEL:(714) 895-5494 · FAX:(714) 894-7501



alscience

vironmental
#

· =raboratories, Inc. "
ANALYTICAL REPORT

International Technology Corporation Date Sampled: 02/03/93
2355 Main Street, Suite 100 Date Received: 02/03/93

Irvine, CA 92714 Date Extracted: 02/04/93

Date Analyzed: 02/04/93
Work Order No.: 93-02-033

Page 2 of 2

Attn: Maria Shayegan

RE: 243150/MCAS EL TORO Method: EPA 8020

All concentrations are reported in ug/kg (ppb).

Conc. Conc.

Added Rec. %D

Sample Number: Control Standard

Benzene 20 17 16.2

Toluene 20 18 10.5

Ethylbenzene 20 18 10.5

Total Xylenes 60 54 10.5

Reviewed and Approved on__/ /Q__1993.
_illiam H' C_is_ensen

Laboratory Operations

Manager

ND denotes not detected at indicated detection limit.

Each sample was received by CEL in a chilled state, intact and with
chain-of-custody attached.

J__V_ 11631 Seaboard Circle, Stanton, CA 90680 · TEL: (714) 895-5494 · FAX: (714) 894-7501



Calscience Environ, .=ntal Laboratories, Inc.
Analytical Quality Control Report

Client: International Technology Corporation
Work Order No.: 93-02-033 Reviewed by: _/ ._
Method: EPA 8015M (Solid) {DHS Method}
Date(s) Analyzed: 02105193
Page: I of 2 Date Reviewed: 'tfj_v I ___

Matrix Spike and Spike Replicate Results

[Spike] Replicate Control Limit Control Limit
Analyte [Sample! Added [Matrix Spike] %REC [Matrix Spike] %REC %REC %RPD %RPD

Total Petroleum
Hydrocarbons ND 400 453 113 442 110 70 - 130 3 0 - 20

Page I of 2 notes:
1. All concentration values contained herein are in mg/kg (ppm).



Calscience Envir aental Laboratories, Inc.
Analytical Quality Control Report

Client: International Technology Corporation
Work Order No.: 93-02-033 Reviewed by: Xj _._
Method: EPA 8020
Date(s) Analyzed: 02_04_93 Date Reviewed: __/_?/___
Page: 2 of 2

Matrix Spike and Spike Replicate Results

[Spike] Replicate Control Limit Control Limit
.... YoREC [Matrix Soike] %REC °/oRE(3 %RPD %RPD/_nalyte [SamDle] Added [Matrix Spike] ° ' _

Chlorobenzene ND 20 20 100 20 100 70 - 130 0 0 - 20

Ethylbenzene ND 20 19 95 20 100 70 - 130 5 0 - 20

Toluene ND 20 17 85 1 8 90 70 - 130 6 0- 20

Page 2 of 2 notes:
1. All concentration values contained herein are in ug/kg (ppb).



C.... ;c.IE.....E E,,,,ROI,,,,.:NT_,,_ _ 17'" ( _,_--_'_
1ORATORIES, INC. /'P CHAIN OF CUS ! RECORD

.631 SEABOARD CIRCLE _ ..,Op.p_DaTInN DDn Pr-,,C-._................... Da,e '_ _J_ /___
TEL: (714) 895-5494 · FAX: (714) 894-7501 G_-_'_) C(_-Yt, J_--_ Page / of.. i

[] SAME DAY ( _6 HR)2, 100% [] 24 HOURS, 50% [] 48 HOURS, 25% AYS3 [] 10 DAYS [] RUSH WRITTEN REPORT, 10%
1. All turnaroundtimesare basedonworkinghoursof 8 a.m. - 5 p.m., M - F. 2, Prior confirmationis stronglyrecommended. 3. 3 daysfor Tedlarbagair samples.

SPECIAL INSTRUCTIONS/REQUIREMENTS: WRITTEN QC REPORT REQUIRED?

om,m._,o,,,oco.sm^., H :'e-- _;&_2<_ [].ou,mDC_m_ _woo_oo(m
(MOBIL PROJECT ENGINEElliI_ _ Siptke. Spik®Ouplicale R®sull$ NORMAL QC P_',_ Metho_ b_ant($¥eREC. %RPD Results lind Labofaloty Conlr_ Standards

°,,,m ......... COn,".,"........ c_ ........... IT F_ ,_,.,. c_,,_.,....
SAMPLING WATER AIR I /_

SAMPLE ID LOCATION/DESCRIPTION SOLIDI NO.OF' ANALYSESREQUIRE
DATE TIME Comp. Grab Into. Grab SOIL Comrs l , g T'_-_!

_$- _---!_- '_ ', _ _ _o_/_o_ .,

}

Il

/'_ t

Relinquished bY: 'Signature) ' '_ Received b;: (SigTtur_ Date:{_k/._ ,'_. Time:'_'
Relinquished by:f.,(Signalure) fJ V/_'l''''_ __ _r'_q

Relinquished by: (Sign Received fo%_ra_ry by: (Signal, Ire) Date: Time:
_/} _.c_

Unless olherwise re(] ;;/disposed of 30 days afler receipt,

uesl DISTRIBUTION: White wilt' report Yellc, w tn (-:FI Pink tn ("light



-  alscience

nvironmen tal

aboratories, Inc. "
ANALYTICAL REPORT

International Technology Corporation Date Sampled: 02/04-05/93

2355 Main Street, Suite 100 Date Received: 02/05/93
Irvine, CA 92714 Date Extracted: 02/09/93

Date Analyzed: 02/09/93
Work Order No.: 93-02-075

Attn: Maria Shayegan

RE: 243150/E1 Toro MCAS Method: EPA 8015M

All total petroleum hydrocarbon concentrations are reported in

mg/kg (ppm) using JP-5 as a standard.

Sample Number Concentration Det'n Limit

MW-398-23-125 83400 100

MW-398-23-135 4700 100

MW-398-23-145 315 100

MW-398-23-155 1230 100

MW-398-24-125 5750 100

MW-398-24-135 3220 100

MW-398-24-145 3990 100

MW-398-24-155 2940 100

Reviewed and Approved (_(i_l/lja/a_m_ ///__ on _2/ /_/1993.'- _ _ CM_istensen

Laboratory Operations

Manager

EPA 8015M is conducted in accordance with the DHS Method for Total

Petroleum Hydrocarbons.

ND denotes not detected at indicated detection limit.

Each sample was received by CEL in a chilled state, intact and with

chain-of-custody attached.

'_v_'_ 11631 Seaboard Circle, Stanton, CA 90680 · TEL: (714) 895-5494 · FAX: (714) 894-7501



4malscience

nvironmen tal

Fi, aboratones, Inc.

ANALYTICAL REPORT

International Technology Corporation Date Sampled: 02/04-05/93

2355 Main Street, Suite 100 Date Received: 02/05/93
Irvine, CA 92714 Date Extracted: 02/08/93

Date Analyzed: 02/08/93
Work Order No.: 93-02-075

Page 1 of 2

Attn: Maria Shayegan

RE: 243150/E1 Toro MCAS Method: EPA 8020

All concentrations are reported in ug/kg (ppb).

Concentration Det'n Limit

Sample Number: MW-398-23-125

Benzene 4230 100

Toluene 5410 100

Ethylbenzene 15800 100

Total Xylenes 58600 200

Sample Number: MW-398-23-135

Benzene 4020 100

Toluene 5720 100

Ethylbenzene 16900 100

Total Xylenes 60500 200

Sample Number: MW-398-23-145

Benzene 1850 100

Toluene 2590 100

Ethylbenzene 6800 100

TotalXylenes 30100 200

Sample Number: MW-398-23-155

Benzene 1480 50

Toluene 1640 50

Ethylbenzene 4060 50

Total Xylenes 18800 100

Sample Number: MW-398-24-125

Benzene 252 100

Toluene 189 100

Ethylbenzene 1990 100

Total Xylenes 11200 200

'_,_ 11631 Seaboard Circle, Stanton, CA 90680 · TEL: (714) 895-5494 · FAX: (714) 894-7501



= =raiscience

n vironmen tal

aboratories, Inc. "
ANALYTICAL REPORT

International Technology Corporation Date Sampled: 02/04-05/93

2355 Main Street, Suite 100 Date Received: 02/05/93

Irvine, CA 92714 Date Extracted: 02/08/93

Date Analyzed: 02/08/93
Work Order No.: 93-02-075

Page 2 of 2

Attn: Maria Shayegan

RE: 243150/E1 Toro MCAS Method: EPA 8020

All concentrations are reported in ug/kg (ppb).

Concentration Det'n Limit

Sample Number: MW-398-24-135

Benzene 122 100

Toluene 122 100

Ethylbenzene 1190 100

TotalXylenes 6340 200

Sample Number: MW-398-24-145

Benzene 289 100

Toluene 261 100

Ethylbenzene 2070 100

Total Xylenes 11300 200

Sample Number: MW-398-24-155

Benzene 354 100

Toluene 297 100

Ethylbenzene 3560 100

TotalXylenes 16200 200

Reviewed and Approved _//_ C//hr__t__°nO1//_/1993'_i_1_amH

Laboratory Operations

Manager

ND denotes not detected at indicated detection limit.

Each sample was received by CEL in a chilled state, intact and with

chain-of-custody attached.

'_ 11631 Seaboard Circle, Stanton, CA 90680 · TEL: (714) 895-5494 ° FAX: (714) 894-7501



ANALYSIS IUEST AND w_ Reference Document .59 3 0 1 7

_LNATIONAL
NOLOGY

c__oux_o. CHAIN OF CU-,, JDY RECORD* Page I of __
R_/3/_'-o

Project Name/No lffL___/., /-_,_'s Samples Shipment Date 7 _/ rfe:Z ' ?3 Bill to: 5 _--r, ' _-_-_-___.... .... _ ..... E-
Sample Team Members 2 _--_, 7__,_,__,_, Lab Destination 8 _'A / _L,,_._ e _.J,,,.,¢o,._ --S <_- __:_'7_ £o_&p

/ - ' --Co _ _-g_. LT-- ...... c

Profit Center No. 3 35'-_<'-/ LabC°ntactg_'_ _.4__/_4_-_o_RT ..... i:
Project Manager4_Z,_._ ,,_ _-_/3,_,_, Project Contact/Phone 2_'?/.z./? aport to: l° /47/_41.Lk_ 3/_ ,_/E _,__z____

Purchase Order No. 6 Carrier/Waybill No. 13 _--_ C___,_rn?._?;_.'o_

Sample 14 Sample 15 Date/Time 16 Container 17 SamF,le 18 Pr_ 19 Requested Testing 20 Condition on 21 Disposal 22
Number Description/Type Collected Type Volume servative Pro_ram Receipt Record No.

_¢ ] ,¢T-_-,<f ?_,/ D_ _ '7-?// ,., ........................ .

_ -39o°-z_--Izs - 3- 2.- 95 ,_ u'

Special Instructions: 23
Possible Hazard Identification: 24 Sample Disposal: 25
Non-hazard --I Flammable/_,_ Skin Irritant _-.._1 Poison B L__I Unknown i,I Return to Client _.1 Disposal by Lab __/Archive [mos.)

Turnar0u._ndTime Required: 26 ,._[:_ ._._'7-Co_.r. [ QC Level:27 )
Normal 7'_ Rush-J 5".,'_A_" Co.,._ '7'_ ,4 c _ _ I.['1 I1.[-I 1113_J Project spa '_'peci_ ................

[Signatore/Affi,a_o.ll'Relinquished bY 28 _/¢'///_z_/ _--z--_-__'_"C_d7oDate://_... Timez '_-----t,5'--,_/' t.'_"-O-'_ [Signature/Affiliation)l'Received by /..--"7,_-:"'//28/_f_J_v. Time:Date:--'Z-/8-/___./_/.' 5T /)/V_

2 Relinquished by /_,/_1_ Date:__?-____-______ 2 Received by__/'" Date: ....
(Signature/Affiliation) / /_7_J Time: _ _) p_/_ [Signature/Affiliation) _ Time:

3 Relinquishedby______ Date: 3 Receivedby _--/_/'t_/_ Date: Zj/_/_r3
{Signature/Affiliation) Time: ................. [Signature/Affiliation} C_& Time :-'-_?::'_/_'i3/M

Comments: 29 /

MGA 3/I 5,'_ !
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VACUUM EXTRACTION DATA
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t t EL TORO VET DATA COLLECTION FORM DATE: _/I _/_
TIME FLOWRATE TEMPERATURE EXTWEILI.,VW.;_3..t-_ WELL: VW. & 't.. WELE!.VW. _. 3
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_'_INTERNATIONAL _ DATE .:,,. /(., _,;:_._
TECHNOLOGY .,
CORPORATION _ _7_ _ NO. 0 L_ l

FIELD ACTIVITY DAILY LOG _ SHEET_._. OF )..

PROJECT NAME ;'l/_l'v,..] ('[t_L,_--- _/ _'_"/U I PROJECTNO' _¥1/5'Z_-/_

FIELD ACTIVITY SUBJE(]T; _/ '_'¢'_, Z'tc/_',v" t4--_f,,_"..___ '_'t.J4 _
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS:

_'7,_ /_,_,__ s.-/t. x ¥k _,'_-- _T -'/_,,.,_Z__Z,,_../
_'_,., M_t_M._I,,.j ,f (..,..,.,HIll.

.:_r ,It _,:;:_-'-"_I--p ,,,,/Id/_,'t:_._.?,_l_-.._/,_ ,' d '_ , (11

/, '

. __ J..- I, .J _ vt,,''--_'_'v''''";''4 _"""_'"..'"_3 /' %'-;')-' / _ !

'_'_ (:ll"'"'lr_'Fl( '_ "_l)_"_(° om'--,_'5'-m o:r3 /' ["_z

V

ICI'_ 5-k..A'._i_'Tegf l -_S_eo ' ' -

VISITORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS, AND
l_..;¢_ _ :_--_ OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS.

WEATHER CONDITIONS: IMPORTANT TELEPHONE CALLS:

:_,,,,__.t_.,u,3)

iT PERSONNEL ON SITE- )z_/'e__
1 /x.

SIGNATURE /_/'___4_/I. ','_.'v_.n - DATE:-_l(,_/4.3

_'l 327A-7-86



_ INTERNATIONAL
TECHNOLOGY _ DATE )- /(' R_
CORPORATION h :NO. _, _, ,_

FIELD ACTIVITY DALLY LOG _ SHEET.)_ OF)..
)

PROJECTNAME f/,:/>'y f/_'zc--- - &/ -T_'"_ ' I PROJECT NO. _-q_/_"Z_-/._
FIELD ACTIVITY SUBJECT: _ / T:_-¥, _{zp_...- z_L-_,_._ "/-_3 ._L
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS:

/?:'_t :,_,p-u_ 34-ep T_s-,Lla_: T_s_! )- c/._,-_,_' ._,_,,-_ (;.'dcf-,_-/

,,7__ /',te'_/,,t/.,,.[_

/73_ _,ff..- sl_,'T_,i a-,,t'r,'s.t-I -zl,,,.,.7.,,d_>,.., b vo,3
l_'oo t",mt,M 5_ ?s/ J_ cf'7-_',s'/-I

i

VISITORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS, AND

/_ =,_., ,Y - '7._c_,/ OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS.

WEATHER CONDITIONS: IMPORTANT TELEPHONE CALLS:

I IT PERSONNEL ON SITE' /kSIGNATURE DATE: _./{_, /4 '_
327A-7-86



_INTERNATIONAL _ DATE ._ j -) q
TECHNOLOGY
CORPORATION _ NO. O ,_ -3

FIELD ACTIVITY DALLY LOG _ SHEET/ OF

PROJECTNAME f0ctt.._ C./xz_,...- L/ T_r_ IPROJECTNO'i_f3/_-c-/_'
FIELDACTIVITYSUBJECT? '_

· _-I _,'c, c,_/s,'_-_-_¢_,_h?_ _r_-_
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS:

,._ sJ,,,.,z,n',_,,_ _.,,.-- -o.o_,q - _f,-_,,.d,,7 ..-.,./--_,.-._ /,,......-,-,,,,_..

-- ' .,,Z _ /' _: _,,

_"_ /_" '_"'"'7 '/'/_ .4--_,._.?., ,_f _Z,..,.,j,4_ /_,-,_,_..._oi h. , Z..V,_
J_' .*-m

4_t_ %,4,f,,,._.-mr4__- _OeT-,F/ A.-_'"'_"7'

i%._; Y//,_-.F,,,,_,,4,t1_ ,._,L, q,__ v,.,,,.>j.. : o,_.f /lo _-3 _',
· (.v"~b-') _ t_',, _ ,_- _ s_ a,o -

5eJr _-_,_3_ = o _ ,,eM _,$_L -,,_-,'eL'7_' ,'_/a_,,.6,d_,,rj-.3,?_.,-f._,rr,..-.,4'

t.v/o _ _-e_4-i ,-/ r_ .3 -,,,,,LT._Fb-_.

1'7','5- /-,/'-/ s, Ye.
t 8 ),o b,_ ,4_z-''_._

VISITORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS, AND

&,44/_] _ Em,,,w_S,_/_ OTHER SPECIAL ORDERS AND IMPORTANT,,DECISIONS._-,'_

c _'_ - _ 5

¢,,_- il. lu.

WEATHER CONDITIONS: IMPORTANT TELEPHONE CALLS:

i,_ {' i

I. ;o"'"t ,.,,,-,'-? - _:,._ -_,'_

I IT PERSONNEL '_'-"_/4 _'

ON SITE' _ /

I SIGNATURE _.4,,__..1_ DATE: .,.]t') ]G._
327A-7-86



r_,_ INTERNATIONAL 8 DATE i ,2-- ! ? ,_ _)
TECHNOLOGY
CORPORATION _ NO- O O

FIELD ACTIVITY DALLY LOG SHEET_- OF c_-

(/Y_C't-_-....__ t PROJECT NO. ,) _/,,_ _/,?
PROJECTNAME

FIELD ACTIVITY SUBJECT: V'_-_7_ - [_>.-_/v-.__ ?_'f¢'_-._. _'/-_7_ _ ('_'_' / '7'-C¢¢'¢.._
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS:

el T,,-_ _,_.-¢L_-_¢,_,._ d_,..._'-'-'_ 'Z,<.L'_7) (_7,.-o 0.4,./ 7_,,..z.j
4,¢/.

_'c_;--Z?, 6'&__

6or> _ _ 9. _co _.- ?% ..
70_ :- P ?, 7o _ - -.--

_etJ -=:9, 7-;_:- ",,.-._ '

/

/Z c:o Z>, ._¢,/¢Y

/_¢c _ ._"._'..._-_-_- _ r-j_'p

VISITORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS, AND
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS.

WEATHER CONDITIONS: IMPORTANT TELEPHONE CALLS:

IT PERSONNEL ON SITE' J"c./_-F,k),_r--.t_,



SE2000

Envi ronmentat Logger
02/22 11:11

Unit# 463 Test 0

Setups: INPUT 1 INPUT 2
..............................

Type Level (F) Level (F)
Mode TOC TOC

I.D. 1 2

Reference 0.000 0.000
SG 1.000 1.000

Linearity 0.037 0.047
Scale factor 10.040 10.0_

Offset -0._ 0._9

Delay mSEC 50.000 50.000

Step 0 02/16 10:48:26

ELapsedTime INPUT 1 INPUT 2
..............................

O.0000 O.006 -O.003
0.0083 0.006 -0.003
0.0166 0.003 -0.003
0.0250 0.006 -0.003
O.0333 O.000 O.000
0.0416 0.006 0.000
O.0500 O.006 - O.003
0.0583 0.003 -0.003

q. 0666 O.006 O.003
0750 0.000 -0.003

J.0833 O.003 -O.003
0.0916 0.003 -0.003
0.1000 0.003 -0.003
0.1083 0.003 -0.003
0.1166 0.003 -0.003
O.1250 0.003 -0.003

O.1333 0.003 0.000
O.1416 0.003 -0.003
0.1500 0.0136 -0.003
0.1583 0.006 0.000
0.1666 0.003 -0.003
0.1750 0.006 -0.003

O.1833 0.003 -0.003
O.1916 0.006 0.000
0.2000 0.006 0.000
0.2083 0.006 0.000
0.2166 0.006 0.000
O.2250 O.006 0.
0.2333 0.006 0.000
0.2416 0.006 -0.003

0.2500 0.003 0.000
O.2583 O.006 - O.003
O.2666 O.006 O.000
0.27'50 0.006 -0.003
O.2833 O.003 -O.003
2916 0.000 0.003
5000 0.003 -0.006

..30M 0.006 -0.003
0.3166 0.000 0.003
O.3250 O.003 - O.003
0.3333 0.003 -0.003
0.3500 0.003 -0.003



0.3666 0.006 -0.003
0.3833 0.003 -0,003
0.4000 0.003 -0,003

4166 0.003 -0.003
.4333 0.003 0.000

0.4500 0.003 -0.003
O.t,666 O.003 -O.003
0.4833 0.003 0,000
0.5000 0.006 -0.003
0.5166 0.003 0.000
0.5333 0.003 -0.003
0.5500 0.006 -0.003
0.5666 0.003 -0.003
0.5833 0.006 -0.003

0.6000 0.003 0.000
0.6166 0.003 0.000
0.6333 0.003 -0.003
0.6500 0.003 0.000
0,:_-__-'-5 0.003 0,000
0.6833 0.006 -0.003
0.7000 0,003 -0.003
0.71_ 0.006 -0.003
0.7333 0.006 0.000
0.7500 0.006 0.000
O.7666 0.003 -0.003

O.7833 O.009 O.000
0.8000 0.009 0.000
0.8166 0.006 0.000
0.8333 0.006 -0.003
0.8500 0.006 -0.003
0._ 0.006 0.000
0__8,33 0.009 O_fiO0

%9000 0.006 -0.003
9166 0.006 -0.003

.9533 O.006 O.000
0.9500 0.006 -0.003
0.'_',,,_, 0.006 0.003
0.9833 0.006 0.000
1.0000 0.006 -0.003
1. 2000 O.003 O.000
1._000 0.006 0.000
1.6000 0.009 0.003
1._000 0.012 0.003
2.0000 0.009 0.003
2.2000 0.015 0.006
2.4.000 0.019 0.009
2.6000 0.019 0.012
2.8000 0.022 0.015
3.0000 0.025 0.012
3.ZOOO 0.022 0.012
3.4000 0.025 0.012
3.6000 0.025 0.015
3.8000 0,022 0.015
4.0000 0.028 0.015
4.2000 0.028 0.019
4.4000 0.031 0.022
4.6000 O. 028 O.022
4.8000 0.031 0.025
5. 0000 O.034 O. 026

- 2000 O.034 O. 025
000 0.041 0.028

,6000 0.038 0.031
5.8000 0.944 0.034
6.0000 0.047 0.038
6.2000 0.047 0._

6.4000 0.050 0.1)38



6.6000 0,050 0.041
6.8000 0.050 0.041
7.0000 0.050 0.044 .'

2000 O.053 O.044
.4_0 0.064) 0.047

7.60OO 0.04{3 0.047

7.8000 O.057 O.047
8. 0000 O.057 O.050

8.2000 0.060 0.057
8.4000 0.06_) 0.053
8.6000 0.063 0.057
8.840{30 0.044) 0.057

9.0000 0.066 0.060

9.2000 0.066 0.060
9.4000 0.076 0.063
9.6OOO 0.076 0.063
9.8000 0.072 O.Ob]

10.0000 0.076 0.066
11.0000 0.079 0.072
12.0000 0.095 0.079
13.0000 0.085 0.082
14.0000 0.088 0.085
15.0000 O.Of_ 0.088
16.0000 O.042_3 0.088

17.0000 0.101 0.092
18.0000 0.101 0.095
19.0000 0.101 0.098
20.0000 0.101 0.101
21.0000 0.107 0.101
22.0000 0.104 0.098

23.0000 0.111 0.104
Z4.00_ 0.114 0.i04

' ,0000 0.111 0.104
0000 0.111 0.107

. .0000 0.114 0.107
Z8.0000 0.111 0.107
29.0000 O.117 0.107
30.0000 0.111 0.107
31.0000 0.120 0.111
32.0000 0.123 0.114
33.0000 0.117 0.114
34. 0000 O.123 O.117
35.0000 0.120 0.114
34.0000 0.117 0.114
37.0000 0.123 0.117
38.0000 0.12] 0.117
39.0000 0.117 0.117
40.0000 0,120 0.114
41.0000 0.123 0.117
42.0000 0.12] 0.117
43.0000 0.117 0.117
_.0000 0.117 0.117
45.0000 0.117 0.114
46.0000 0.117 0.114
47.0000 0.120 0.114
48.0000 0.120 0.120
/.,9.0000 0.120 0.117
50.0000 0.126 0.117
51.0000 0.120 0.117

')000 0.120 0.117
000 O. 120 O. 114

_ ..0000 0.123 0.117
55.0000 0.123 0.117
56.0000 0.126 0.117

57.0000 0.120 0.117
58.0000 0.123 0.117



59.0000 0.120 0.117
60.0000 0.125 0.120
-i .0000 0.120 0.120

0000 0.123 0.117
.0000 0.120 0.117

64.0000 O. 123 O.117

65.0000 0.123 0.120
66.0000 0.123 0.117
67.0000 0.125 0.120
68.0000 O. 120 O.120
69.0000 O. 126 O. 120
70.0000 0.123 0.117
?'1.0000 0.126 0.117
72.0000 0.120 0.117
73.0000 0.117 0.117
74.0000 0.125 0.120

75.0000 0.125 0.117
?'6.0000 0.120 0.117

7'7.0000 0.125 0.114
78.0000 0.126 0.117

7'9.0000 0.123 0.117
80.0000 O. 120 O. 117
81.0000 0.117 0.114
82.0000 0.125 0.117
83.0000 0.120 0.117
84.0000 0.120 0.114
85.0000 0.120 0.117
86.0000 0.117 0.114
87.0000 0.120 0.117
8_.0000 0.120 0.114
89.0000 0.120 0.114
zvevvv_ ...... - · ._

0000 0.114 0.107
0000 0.120 0.117

,J.O000 0.120 0.114
94.0000 0.114 0.111
95.0000 0.114 0.107
96.0000 0.120 0.111
97.0000 0.117 0.107
98.0000 0.114 0.111
99.0000 0.111 0.107
100.000 0.114 0.107
101.000 0.111 0.107'
102.000 0.117 0.111
10]$.000 0.117 0.111
104.000 0.114 0.111
105.000 0.117 0.107
106.000 0.107 0.10/,
107.000 0.114 0.107
108.000 0.114 0.111
109.000 0.111 0.107
110.000 0.117 0.107
111.000 0.120 0.114
112,000 0.117 0.111
113.000 0.114 0.111
114.000 0.111 0.111
115.000 0.117 0.114
116.000 0.117 0.114
117.000 0.114 0.111

000 0.107 0.107
000 0.114 0.111

,,_J.O00 0.117 0.107
121.000 0.111 0.111
122.000 0.114 0.111
123.000 0.111 0.104
124.000 0.111 0.104



125.000 0.114 0.111
126.000 0.111 0.107
127.000 0.107 0.104

"8.000 0.107 0.104
_'9.000 0.107 0.104

130.000 0.107 0.104
131.000 0.111 0.107
132.000 0.111 0.107
133.000 0.111 0.104
134.000 0.114 0.101
13S.000 0.111 0.107
136.000 0.111 0.107
137'.000 0.111 0.104
138.000 0.107 0.104
139.000 0.107 0.104
140.000 0.104 0.104
141.000 0.104 0.104
142.000 0.111 0.101
143.000 0.107 0.104
144.000 0.107 0.101

145.000 0.104 0.104
146.000 0.104 0.098
147.000 0.104 0.101
148.000 0.101 0.098
149.000 0.098 0.098
150.000 0.101 0.095
151,000 0.098 0,101
152.000 0.101 0.095
153.000 0.104 0.101
154.CO0 O.104 0.098
155.000 0.104 0.098
lc, _nn n _o _.__8,_v._vv ye wv

"i7.000 0.101 0.098
't.O00 0.104 0.098

_9.000 0.098 0.098
160.000 0.107 0.101
161.000 0.098 0.098
162.000 0.104 0.098
163.000 0.104 0.101
164.000 0.104 0.098

165.000 0.104 0.101
166.000 0.104 0.098
167.000 0.104 0.101
168.000 O.104 0.098
169.000 0.098 0.095
170.000 0.101 0.095
171.000 0.101 0.095
172.000 0.101 0.098
173.000 0.101 0.098
I74.000 0.107 0.101
17'5.000 0.104 0.098
176.000 0.101 0.098
177.000 0.104 0.101
178.000 0.101 0.098
179.000 0.10/* 0.095
180.000 0.101 0.095

181.000 0.101 0.098
182.000 O,104 0.098
185.000 0.107 0.101

'.OG) 0.101 0.101
OCO 0.107 0.098

.o.000 0.111 0.107
187.000 0.101 0.092
188.000 0.098 0.101
189.000 O.104 0.098
190.000 0.101 0.107



191.000 0.104 0.088
192.000 0.107 0.0_

403.000 0.098 0.098
.000 O.101 0.092
;.000 0.095 0.098

196.000 0.104 0.098

197.000 0.098 O. 101
198.000 0.098 0.092

199.000 0.098 0.095
200.000 0.095 0.088
201.000 0.107 0.085
202.000 0.088 0.082
203.000 O.123 0.092
204.000 0.104 0.082.
205.000 0.114 0.085
206.000 0.085 0.085
2O7. OOO O.088 O.O88
208.000 0.076 0.092
209.000 0.079 0.0_
210.000 0.104 0.088
211.000 0.123 0.088
212.000 0.111 0.085
213.000 0.114 0.092
214.000 0.060 0.085
215.000 0.085 0.082
216.000 0.057 0.088
217.000 0.120 0.082
218.000 0.088 0.085

219.000 0.123 0.082
220.000 O.095 O.082
221.000 0.085 0.085

_. 000 O.07'6 O. 085
.000 0.098 0.085

__5.000 0.092 0.088

226.000 O.088 O.085
227'.000 0. 085 O.082
22B.000 O. 095 O.085
229.000 O.088 O.082

230.000 0.092 0.085
231.000 0.0_8 0.085
232.000 O.095 O.085
233. 000 O.085 O.085
234. 000 O.092 O.085
235.000 0.092 0.085
2_.36.0OO 0.088 0.085
237'.000 O. 095 O.088
258.000 0.088 0.085
239.000 0.088 0.088

240.000 0.092 0.085
241.000 0.095 0.088
242.000 0.092 0.088
243. 000 O.095 O. 088
244.000 0.092 0.088
245.000 0.088 0.088
246.000 0.092 0.088

247.000 0.092 0.088
248.OOO O.095 0.088
249.000 0.088 0.088

,000 0.092 0.088
000 0.095 O.092

,._2.000 0.098 0.092
253.000 O.098 O.092
254.000 0.092 0.092

255.000 0.092 0.088
256.000 0.095 0.092



257.000 0.098 0.088
258.000 0.092 0.092
259.000 0.092 0.092

0.000 O.095 O.092
1. 000 O.095 O.092

262. 000 O.092 O.092
263. 000 O.095 O.092
264. 000 O.098 O.092
265.000 O.092 O.
266.000 O.095 O.092
267'.000 O.088 0.092
268. 000 O.092 0.092
269.000 O.095 O.092
270.000 0._ 0.088

271.000 0.092 0.08B
272.000 0.095 0.092
273.000 0.096 0.1)92
274.000 0.096 0.095
27'5.000 0.095 0.092
276.000 0.1)92 0.092
277.000 0.1)92 0.1)95
278.000 0.1)98 0.1)95
2_.000 0._ 0._

280.000 0.098 0.09S
281.000 0.0'98 0.092

282.000 0.098 0.095
283.000 0.101 0.1)95
284.000 0.095 0.095
285.000 O.098 O.098
286.000 0.098 0.09S
287.000 O.104 0.09_
2mq.O00 0.101 0.098

'_t9.000 0.098 0.098
_.000 0.104 0.104

/1.000 O,098 0.098
292.000 0.098 0.098
293.000 0.101 0._

294.000 0.095 0.098
295.000 0.101 0.098
296.000 0.104 0.111
297.000 0.107 0.117
298.000 O.101 O.101
299.000 0.101 0.098
300.000 0.111 0.101

301.000 0.101 O.11¥_

302.000 0.111 O.1O?
303.000 0.104 0.101

304.000 0.104 0.101
305.000 0.104 0.098

306.000 0.101 0.098
307',000 O.104 0.104
308.000 0.111 0.104



SE2000

Envi roreenZst Logger '-
02/22 11:08

Unit# /+63 Test 0

Setups: INPUT 1 INPUT 2
........................... ...

Type Level (F) Level (F)
Mode TOC TOC
I.D. 1 2

Refertmce 0.000 0.000
SG 1.000 1.000

Linearity 0.1)37 0.047
ScaLe factor 10.040 10.038
Offset -0.062 0.049

Delay mSEC 50.000 50.000

Step 1 02/16 15:57:16

E[apsecl Time INPUT 1 INPUT 2
........................... .°.

0.0000 0.104 0.101
0.0083 0.104 0.101
0.0166 0.104 0.104
0.0250 0.104 0.101
0.0333 0.104 0.104
0.0416 0.104 0.104
0.0500 0.104 0.104
0 O583 .... 0 104. v. i_e.v .

%0666 0.104 0.104
.0750 0.104 0.104

d.0833 0.104 0.104

0.0916 0.104 0.104
0.1000 0.104 0.104
0.1083 0.104 0.104
0.1166 0.104 0.104
0.1250 0.104 0.101
0.1333 0.104 0.104
0.1616 0.104 0.104
0.1500 0.104 0.104
0.1583 0.104 0.104
0.1666 0.104 0.106
0.17'50 0.104 0.101
0.1833 0.104 0.101
0.1916 0.104 0.101
0.2000 0.104 0.104
0.2083 0.104 0.101
0.2166 0.104 0.101
0.2250 0.104 0.101

0.2333 0.104 0.104
0.2416 0.104 0.101
0.2500 0.104 0.101
0.2583 0.104 0.101
0.2666 0.104 0.101
0.2750 0.104 0.104
0.2833 0.104 0.101

2916 0.104 0.104
5000 0.104 0.101

u.3083 0.101 0.t0/.
0.3166 0.104 0.104
0.3250 0.104 0.101
0.3333 O.104 O.101
0.3500 0.101 0.101



0._%___ O.104 O. 101
0.3833 0.101 0.101
0.4000 0.101 0.101
.4166 0.101 0.101
J.4333 O.101 O.101
0.4500 0.101 0.101
0.4666 0.101 0.101
0.4833 0.104 0.098
0.5000 0.101 0.101
0.5166 0.101 0.101
0.5333 0.101 0.101
0.5500 0.101 0.101
0.5666 0.101 0.101
0.5833 0.101 0.101

0.6000 0.101 0.101
0.6166 0.098 0.098
O.6333 O.098 O. 098
0.6500 0.098 0.0_
O.;_-_'_ 0.098 0.096
0.6833 0.098 0.098

O.?000 O.098 O.098
0.7166 0.098 0.101
0.7'333 0.098 0.101

O.7'500 O.098 O.098
O.?666 O.098 O.098
O.7833 O. 095 O.098
O.8000 O.098 O.098
0.8166 0.1)95 0.098
O. 8333 0.098 0.098
0.8500 0.095 0.098

0.__ 0.098 0.095

0=_3 o_ovs 0_o98
0.9000 0.095 0.095
.9166 0.095 0.098

0.9333 0.095 0.098
0.95OO 0.095 O.O98
0.9666 0.095 0.098
0.9833 0.095 0.098
1.0000 0.1395 0.095
1.2000 O.092 O.092
1.4000 0.088 0.092
1.6O0O 0.088 0.088
1.8000 0.085 0.088

2·0000 0. 085 0 ·085
2.2000 0.07'9 0.082
2.4000 0.0?9 0.079
2.6000 0.07'6 0.0?2
2.8000 0.0?2 0.07'6
3.0000 0.072 0.0?2
3.2000 0.069 0.0?2
3.4000 0.069 0.069
3.6000 0.066 0.069
3.8OOO O.O63 O.O66
4.OOOO O.063 0.063
4.2000 0.057' 0.063
4.4000 0.060 0.060
4.6000 0.057 0.063
4.8000 0.060 0.057'
5.0000 0.053 0.057'
'. 2000 O.053 O.057

4000 0.057, 0.053
J.6000 0.050 0.053
5.8000 0.047' 0.053
6.0000 O.047 O.050
6.2000 0.047, 0.050
6.4000 0.050 0.047



6.6000 O.04X, 0.047
6.BO00 0.0_, 0.047
7.0000 0.047 0.644

2000 0.044 0.044
.4000 0.044 0.041
7.6OO0 0.038 0.044

7.8000 0.038 0.041
8.0000 0.038 0.041

8.2000 0.038 0.061
8.4000 0.041 0.038
8.6000 0.034 0.041
8.8OOO 0.038 0.038
9.0000 0.038 0.034

9.2000 0.031 0.038
9.4000 0.038 O.03M,
9.6000 0.038 0.0._
9.8000 0.038 0.0._

10.0000 0.031 0.036
11.0000 0.025 0.031
12.0000 0.031 0.031
13.0000 0.025 0.028
14.0000 0.028 0.025
15.0000 0.022 0.022
16.0000 0.019 0.019
17.0000 0.019 0.019
18.0000 0.015 0.015



SE2000

Environmenta[ Logger
02/22 11:06

Unit# 463 Test 1

Setups: INPUT 1 INPUT 2
..............................

Type Level (F) Level (F)
Mode TOC TOC

1.0. 1 2

Reference 0.000 0.000
SG 1.000 1.000

Linearity 0.0]7 0.047
ScaLe factor 10.040 10.038
Offset -0.062 0.049
DeLay mSEC 50.000 50.000

Step 0 02/16 16:21:03

ELapsed Time INPUT 1 INPUT 2

0.0000 -0.009 -0.006
0.0083 -0.009 -0.006

0.0166 -0.003 -0.006
0.0250 -0.006 -0.009
O.0333 -O.003 - O.006
0.0416 -0.006 -0.009
0.0500 -0.006 -0.009
0 Of,B3 .... 000G, v. uvqa - .

*%0666 -0.003 -0.006
0750 -0.009 -0.006

u.0833 -0.009 -0.006

0.0916 -0.006 -0.006
0.1000 -0.006 -0.006
0.1083 -0.009 -0.006
0.1166 -0.006 -0.006
0.1250 -0.006 -0.006
0.1333 -0.009 -0.006
0.1416 -0.006 -0.006
0.1500 -0.006 -0.006
0.1583 -0.006 -0.006
0.16_6 -0.009 -0.006
0.1750 -0.009 -0.003
0.1833 -0.009 -0.006
0.1916 -0.006 -0.006
0.2000 -0.006 -0.009
0.2083 -0.009 -0.006
0.2166 -0.009 -0.006
0.2250 -0.009 -0.006

0.?.333 -0.006 -0.006
0.2416 -0.006 -0.006

0.2500 -0.006 -0.006
0.2583 -0.006 -0.006
0.2666 -0.006 -0.006
0.27'50 -0.006 -0.006
0.283.t -0.006 -0.006

2916 -0.006 -0.006
SO00 -0.006 -0.006

,,.3083 -0.006 -0.006
0.3166 -0.006 -0.006
0.3250 -0.009 0.000
0.3333 -0.009 -0.006
0.3500 -0.006 -0.006



O.3666 -0.006 -0.006
0.3833 -0.009 -0.006
n.4000 -0.006 -0.006 '.

4166 -0.006 -0.006
.4333 -0.009 -0.006

0.4500 -0.006 -0.009

0.4646 -0.009 -0.006
0.4833 -0.006 -0.006
0.5000 -0.006 -0.006
0.5166 -0.006 -0.006

0.5333 -0.009 -0.006
0.5500 -0.009 -0.006
0.5666 -0.006 -0.006
0.5833 -0.006 -0.006
0.6000 -0.006 -0.006

0.6166 -0.006 -0.006
o.6333 -o.0o6 -o.oo6
0.6500 -0.006 -0.006

0. _-_'--'_-_'- -0.006 -0.006
0.6833 -0.006 -0.003
0.?000 -0.006 -0.006
0.7166 -0.006 -0.006
0.7'333 0.000 -0.006

0._00 -0.009 -0.006
0.7666 -0.009 -0.006

0.7833 -0.006 -0.006
0.8000 -0.003 -0.003
0.8166 -0.003 -0.006

0.8333 -0.003 -0.006
0.8500 -0.009 -0.006
O._;u___ - 0.009 - O.006
0 5_33 -0.009 -0.006

' ,9900 -0.006 -0.006
9166 -0.006 -0.009

,J.9333 -0.009 -0.006
0.9500 -0.006 -0.009
0.'_,,_,'_ -0.006 -0.006
0.9833 -0.006 -0.006
1.0000 -0.009 -0.006
1.2000 -0.006 -0.006
1.4000 -0.006 -0.006
1.4,000 -0.006 -0.006
1.8000 -0.009 -0.006
2.0000 -0.006 -0.006

2.2000 -0.003 -0.006

2.4000 -0.006 -0.006

2.6000 -0.006 -0.006

2.8000 O.000 O.000
3.0000 0.000 0.000
3.2000 O.003 0.000
3.4000 0.003 0.003
3.6000 0.006 0.003
3.8000 0.009 0.006
4.0000 0.009 0.006
4.2000 O.006 O.009
4.4000 0.012 0.012
4.6000 0.009 0.019
4.8000 0.015 0.015
5.0000 0.022 0.015

2000 0.022 0.019
,000 0.025 0.019

: .6000 0.022 0.025
5.8000 O.028 O.025
6.0000 0.031 0.025
6.2000 O.034 0.028
6.4000 O.031 0.028



6.4000 0.034 0.02'3

6.8OO0 0.034 0.031
?.0000 O.038 O.031

2000 O.034 O.034

·4000 O.044 O.038

7.6000 0.038 0.041
7.8000 0.044 0.041
8.0000 0.044 0.041

8.2000 0.047 0.044

8.4000 0.041 0.044

8.bO00 0.050 0.044
8.8000 O.OZ_ 0.047
9.0000 0.044 0.047
9.2000 0.047 0.047

9,4000 0.053 0.047
9.6000 0.050 0.047
9.8000 0.057 0.050

10.0000 0.057 0.053
11.0000 0.060 0.057
12.0000 0.057 0.063
13.0000 0.063 0.063

14.0000 0._ 0.066

15.0000 0.072 0.072
16.0000 0.072 0.072
17.0000 O.076 O.076

18.0000 0.076 0.076
19.0000 0.0?6 0,079
20.0000 0.082 0.079
21.0000 0.079 0.082

22. 0000 O. 079 O.082
23.0000 O.082 O.085

',0000 0._ 0.088

0000 O.085 O.088
., .0000 0.088 0.088
28.0000 0.088 0.092
29.0000 0.095 0.095
30.0000 0.095 0.092
31.0000 0.095 0.095
32.0000 0·098 0. 098
33.0000 O.095 O.095
34.0000 O.095 O.095
35.0000 0.101 0.101
36. 0000 O.098 0·098

37.0000 0.098 0.101
38.0000 0.098 0.101
39. 0000 0 · 098 0.101
40.0000 0.101 0.101
41.0000 0.092 0.095
42.0000 O.092 O.095
43. 0000 O.088 0 · 092
44.0000 O.095 0.092
45.0000 O.O&?. 0.088
46.0000 O.082 O.092

47.0000 0.088 0._

48. 0000 O. 088 O.092



SE2000

Envi ronmentat Logger
02/22 11:03

Unit# 463 Test 1

Setups: INPUT 1 !NPUT 2
..............................

Type Level (F) Level (F)
Mode TOC TOC

I.D. 1 2

Reference 0.000 0.000
SG 1.000 1.000

Linearity o.o37 o.o4?
ScaLe factor 10.040 10.038
Offset -0.062 0.0/.9

DeLaymSEC 50.000 50.000

Step 1 02/16 17':09:21

ELapseclTime INPUT 1 INPUT 2
..............................

O.0000 O.085 O.092
O.0083 O.085 O.092
0.0166 0.085 0.092
0.0250 0.088 0.088
0.0333 0.088 0.095
0.0416 0.088 0.088
0.0500 0.092 0.092
0.0583 0.092 0._.n95

0.0666 0.085 0.092
.0750 0.082 0.095

d. 0833 O.085 0. 092
0.0916 0.088 0.092
O.1000 O.085 O. 092
0.1083 0.085 0.095
0.1166 0.085 0.092
0.1250 0.092 0.095
O.1333 O.085 O.092
0.1416 0.088 0.095
0.1500 0.085 0.095
0.1583 0.101 0.098
0.1666 0.092 0.101
0.1750 0.088 0.095
0.1833 0.092 O.09S
0.1916 0.1)92 0.1)92
0.2000 0.085 0.095

0.2083 0.095 0.09S
0.2166 0.088 0.095
0.2250 0.085 0.095
0.2333 0.088 0.095
0.2416 0.088 0.095
0.2500 0.1)92 0.1)92
O.2583 O.092 O.098
0.2666 0.088 0.095
0.27'50 0.095 O.08a
O.2833 O.088 O.088
%2916 0.082 0.098

,3000 0.088 0.085
d.3083 0.076 0.092
0.3166 0.0?9 0.1)92
0.3:_50 0.088 0.101
0.3333 0.085 0.0_
0.3500 0.1)92 0.082



0.3_ 0.088 0.0_
0.3&33 0.0_ 0.092

0.4000 0.092 0.092 --
4166 0.092 0.092

·4333 O.088 O.085
0.4500 0.088 0.101
0.4666 0.088 0.088
0.4833 0.085 0.095
0.5000 0.085 0.085
0.5166 0.085 0.095
0.5333 0.088 0.088
0.5500 0.085 0.095
0.5666 0.092 0.066
O.5833 O.092 O.092
0.6000 0.092 0.088
0.6166 0.085 0.098
0.6333 0.1)92 0.082
0.6500 O.085 O.104
0. __r,:_6_ 0.088 0.101
0.6833 0.085 0.104
O.7000 O.095 O.085
0.7166 0.085 0.085
O.7333 O.092 O.095
0.7500 0.1388 0.092
0.7666 0.082 0.1)92
0.7833 0.088 0.092
0.8000 0.088 0.1)92
0.8166 0.088 0.092

0.8333 0.088 0.088
0.8500 O.085 O.092
O.__J_3_5__ 0.085 0.095

n _x 0___n88 0_092
9.9000 0.088 0.092

.9166 0.1392 0.092
0.9333 0.088 0.088
0.9500 0.092 0.1392
0.9666 0.085 0.092
0.9833 0.088 0.085
1.0000 0.085 0.098
1.2000 0.082 0.095
1 ·4000 0.082 O. 101
1.6000 0.088 0.1)88
1.8000 0.088 0.076
2. 0000 O.085 O.095
2.2000 0.082 0.088
2.4000 0.1382 0.088
2.6000 0.07'9 0.088

2. 8000 O.085 O.085
3.0000 0.082 0.092
3.2000 0.082 0.088
3. 4000 O.088 O.092
3.6OO0 0.082 0.088
3.8000 0.085 0.095
4.0000 0.1)82 0.085

4.2000 0.082 0.098
4.4000 O.07'9 O. 085
4.6000 0.085 0.082
4.8000 0.082 0.079
5.0000 0.07'9 0.085

.2000 0.085 0.07'6

.4000 0.079 0.085
5.6000 0.092 0.082

5.8000 0.079 0.095
6.0000 O.085 O.079
6.2000 0.085 0.079

6.4000 0.1)85 0.082



6.6OOO 0.079 0.082
6.8O0O 0.082 0.079

7.0000 0.085 0.079 ,,
_000 O. 082 O.079
·000 O.082 O.

?.6000 0,082 0.079
7.8000 O.079 O.079

8.0000 0.076 0.079
8.2000 0.082 0.079
8.4000 0.082 0.088
8.6000 0.082 0.079

8.8000 0.079 0.079
9.0O0O 0.076 0.082
9.2000 O.O&?. 0.079
9.4000 0.076 0.079
9.6000 0,072 0.082

9.8O0O 0.072 0.082
10.0000 0.076 0.079

11.0000 0.076 0,079
12.0000 0.079 0.082

13.0000 O.079 O.079
14.0000 0.076 0.079
15.0000 0,076 0.079
16.0000 0.072 0,079
17.0000 0.079 0.079
18.0000 0.072 0.076

19.0000 0.076 0.079
20.0000 0.076 0.076
;'1.0000 0.079 0.079
22.0000 O.076 0.079
23.0000 0.079 0.079
_.vvvv VlV, b v.v,_

'%0000 0.076 0.079
0000 O.072 O.076
·0000 O.069 O.076

28.0000 O.079 0.079



SE2000
Envi ronmente( Logger

02/22 11:01

Unit# 463 Test 1

Setups: INPUT 1 INPUT 2
..............................

Type Level (F) Level (F)
Mode TOC TO(3
I.D. 1 2

Reference 0.000 0.000

SG 1.000 1.000

Lineari ty 0.0]7 0.047
ScaLe factor 10.040 10.038
Offset -0.062 0.069

Oetay m_EC 50.000 50.000

Step 2 02/16 17:37:30

ELapsed Time INPUT 1 INPUT 2

0.0000 0.069 0.076
0.00_ 0.076 0.076
0.0166 0.069 0.076
O.0250 O.069 O.076
0.0333 0.072 0.076
0.0416 0.079 0.076
0.0500 0.072 0.076
rLo5_3 0.072 0.076

' ,0666 0.079 0.079
0730 0.076 0.072

_.0&33 0.076 0.072
0.0916 0.076 0.072

0.1000 0.076 0.076
0.1083 0.072 0.0_543
0.1166 0.072 0.079

0.1250 0.076 0.069
0.1333 0.072 0.069

0.1416 0.076 0.079
0.1500 0.076 0.069
0.1583 0.07'2 0.079
0.1066 0.076 0.072
0.17'50 0.072 0.079
0.1833 0.076 0.079

0.1916 0.076 0.076
0.2000 0.076 0.072
0.2_ 0.072 0.076
0.2166 0.072 0.076
O.2250 0.076 O.072
O.Z333 0.079 0.076
0.2416 0.072 0.079
0.2500 0.072 0.079
0.25_3 0.072 0.079
0.26_6 0.072 0.079

0.2_0 0.076 0.076
0.2833 0.076 0.079

2916 0.076 0.076
3000 0.076 0.076

u.30,IL3 0.072 0.076
0.31_6 0.072 0.079
0.3250 0.076 0.076
O. 3333 O. 076 O.076
0.3500 0.072 0.079



0.__x666__ O.079 O. 076
0.3835 0.076 0.076

4000 0.072 0.076
166 0.076 0.076
,333 O.076 O.076

O.4500 O. 076 O.076
0.4666 0.072 0.076

0.4833 0.072 0.076

O.5000 O.072 O.076
0.5166 0.072 0.072
O.5333 O.076 O. 076
0.5500 0.072 0.076
0.5666 0.072 0.076
0.5833 0.0?6 0.079
0.60OO 0.076 0.072
0.6166 0.069 0.076
O.4333 O. 072 O.079
0.6500 0.079 0.076
O.___-L_,__ 0·072 0. 079
0.6833 0.072 0.079
O.7000 0·076 O.076
0.7166 0.069 0.076
0.7333 0.072 0.072
0.7500 0.072 0.076
0.7666 0.0?2 0.072
O.7n'_3 0.079 0.076
0.8000 0.076 0.076
0.8166 0.076 0.076
O.8333 O.069 O.076
0.8500 0.069 0.076
O.__n666__ 0.076 0.076
O=_R.?__3 0.076 0.076

9000 O.069 O.076
H66 0.076 0.076

_. 9333 O.076 O. 076
O.9500 0 · 076 O.079
O.9666 0.079 0.076
0.9833 0.072 0.079
1.0000 O. 076 O.076
1. 2000 O. 069 O.076
1.4000 0.076 0.076
1.6000 O. 076 O.072

1.8000 0.069 0.072
2.00{30 O.(IW_9 0.076

2.2000 0.069 0.072
2.4{){30 0.066 0.076
2.6000 0.072 0.072
2.8000 0.072 0.076
3.0000 0.069 0.072
3.2000 0.076 0.069
3.4000 0.069 0.072
3.6000 0.072 0.072
3.8000 0.066 0.072
4.00OO 0.O66 O.O69
4.2000 0.066 0.069
4.4000 O.063 0.Od_?

4.6000 0.063 0.069

4.8000 0.069 0.069
5.0000 0.063 0.069

_000 O.O69 O.O66
,000 0.063 0.066

_.6000 0.063 0.066
5.8000 0.060 0.066
6.0000 0.066 0.063
6.2000 0.060 0.066
6.4000 0.057 0.063



6.6000 0.057 0.063
6.8000 0.060 0.063
7.0000 0.057 0.063 '.

·2000 O.O63 O.063
· .4000 0.060 0.063
7.6000 0.053 0.063
7.8000 0.053 0.060
8.0000 0.057 0.063
8.2000 0.060 0.060
8.4000 0.060 0.000
8.60O0 O.O6O 0.060

8.8OOO 0.050 O.O6O
9.0000 O.053 O. 060
9.2000 0.057 0.060
9.4000 0.060 0.057
9.6000 0.050 0.057
9.8000 0.060 0.057

10.0000 0.053 0.060
11.0000 0.053 0.057
12.0000 0.053 0.057
13.0000 0.050 0.053
14.0000 0.057 0.057
15.0000 0.057 0.057
16.0000 0.053 0.057
17.0000 0.050 0.057
18.0000 0.050 0.05?
19.0000 0.053 0.057
20.0000 0.060 0.060

21.0000 0.060 0.060
22.0000 O.053 O. 060
23.0000 0.060 0.060
"q* · UUUU U.U_I UoUQU



SE2000

Environmental Logger
02/22 10:53

Unit# 463 Test 2

Setups: INPUT 1 INPUT 2

Type Level (F) Level (F)
Mode TOC TOC
1.0. VW-22 _-_x

Reference 0.000 0.000

SG 1.000 1.000

Linearity 0.037 0.04?
ScaLe factor 10.040 IO.O_B
Offset -0.062 -0.049

Delay mSEC 50.000 50.000

Step 0 02/17 08:19:30

Elapsed Time INPUT 1 INPUT 2

0.0000 0.003 0.000

0.0083 0.000 -0.003
0.0166 0.000 -0.003
0.0250 0.000 -0.003
0.0333 0.000 -0.003
0._16 0.000 -0.0_

0.0300 0.000 0.000
O.OS_ 0.000 -0.003

0.000 0.000
750 0.000 -0.003

.0833 0.000 0.000

0.0916 0.003 0.000

0.1000 0.000 0.000

0.1083 0.000 -0.003
O.1166 0·000 0. 000
0.1250 0.000 0.000
O.1333 O.000 O.000
0.1416 0.003 0.000
0.1500 0.000 0.000
O.1583 0.003 0.000
0.1_ 0.000 0.000
0.1750 0.003 0.000
0.1833 0.000 0.000
0.1916 0.000 0.000
0.2000 O. 000 0.000
0.2O83 0.000 0.000
0.2166 0.000 0.000

0.2250 0.003 0.000
0.2333 0.000 0.000
0.2416 0.000 0.000
0.2500 0.003 0.000
0.2583 0.000 0.000
0.2664 0.000 0.000
0.2750 0.003 0.000
0.2833 0.000 0.0_

'916 0.000 0.000
)00 0.003 0.000

_._083 0.000 0.000
0.3166 0.003 0.000
0.3250 0.003 0.000
0.3333 0.000 0.000

0.3500 0.003 0.000



0.36_ 0.000 0.000
0.3_333 0.000 0.000

n.4000 0.000 0.000
_166 0.000 0.000
4333 O.000 O.000

0.4500 0.000 0.000

O.4666 O.000 O.000
O.4833 O.000 O.000

0.5000 0.000 0.000
0.5166 0.000 0.000
0.5333 0.000 0.000
0.5500 0.000 0.000
0.5666 0.000 0.000
0.5833 0.000 0.000
0.6000 0.000 0.000
0.6166 0.000 0.000
0.6333 O.000 O.000
O.6500 O. 000 0.000
0. -'__ 0.000 0.000
0.6833 0.000 0.000

O.7000 O.000 O.000
0.7166 0.000 0.000
0.7333 0.000 0.000
O. 7'500 O. 000 O. 000
O. 7666 O.000 O. 000
0.7833 O.000 0.000
0.8000 0.000 0.000
0.0166 0.000 0.000
O.8333 O. 000 O.000
0.8500 0.000 0.000
O._8666__ 0.000 0.000
0=_R__33 0.000 0.000
'. 9000 0.000 0.000

9166 0.000 0.000
..9333 0.000 0.000
0.9500 0.000 0.000
0.9_6 0.000 0.003
O.9833 O. 000 O.003
1.0000 0.000 0.003
1.2000 0.000 0.003
1.4000 O. 000 O.003
1.6000 0.000 0.006

1.8000 0.000 0.009
2.0000 0.000 0.009
2.2000 0.000 0.012
2.4000 0.003 0.015
2.6000 0.003 0.015
2.8000 0.003 0.019
3.0000 0.003 0.019
3.2000 0.003 0.022
3.4000 O.006 O. 022
3.6000 O.006 O.025
3.8000 0.006 0.028
4.0000 O.006 O. 028
4.2000 0.006 0.031
4.4000 0.006 0.034
4.6000 0.009 0.034
4.8000 0.009 0.038
5.0000 0.009 0.041

2000 0.012 0.044
,000 0.012 0.047

.,.6000 0.012 0.047
5.8000 0.015 0.050
6.0000 0.015 0.053
6.2000 0.015 0.057
6.4000 0.019 0.060



6.60_0 0.019 0.060
6.80400 0.019 0.063

7.0000 0.019 0.066
_000 0.019 0.066
+000 0.019 0.069

7. 6000 O.022 O.072
7.8000 O.025 O.072

8.0000 0.025 0.076
8.2000 O.025 O.076
8. 4000 O.025 O.079

8.b000 0.028 0.082
8.88e0 0.028 0.082
9.0000 0.028 0.1)82
9. 2000 O.031 O.085
9.4000 0.031 0.088
9.6000 0.034 0.08,8

9.80_0 0.031 0.092
10.0000 0.0_ 0.092

11.0000 0.041 0.101

12.0000 0.044 0.107

13.0000 0.050 0.111
14.0000 0.053 0.117
15.0000 O.053 O.117
16.0000 0.053 0.120
17.0000 0.053 0.120
18.0000 0.057 0.123
19.0000 0.060 0.126
20. 0000 0. 066 0.133
21.0000 0.066 0.136
22.0000 O.069 O.1

23.0000 0.066 O.1

2_. 0000 O. 069 0. !
0000 0.072 0.139

3000 0.072 0.142
.0000 0.072 0.142

28.0000 0.076 0.142
29.0000 0.076 0.145
30. 0000 0 . 076 0 · 145
31.0000 0.079 0.145
32.0000 0.079 0.149

33.0000 O.085 0 · 149
34.0000 O.076 0.149
35.0000 0.079 0.145
36. 0000 0. 079 O. 149
37. 0000 0. 079 O. 149
38. 0000 0. 079 0.149
39. 0000 O.079 O. 149
40.0000 0.082 0.149
41.0000 0.079 0.149
42.0000 0.0?9 0.149
43. 0000 0. 076 0 · 145
44. 0000 0 ·076 O. 145
45. 0000 O.079 O. 145
46. 0000 O. 079 O. 149
47.0000 0 ·079 0 · 145
48.0000 0. 079 0 · 149
49.0000 0.076 0· 145
50.0000 O. 076 O. 145
51.0000 0.076 0.145

0000 0 ·076 O.145
000 O. 076 O. 145

_ .. 0000 O. 076 O. 145
55.0000 0.076 0.145
56.0000 0.076 0.145
57.0000 0.076 O.145
58.0000 0.079 O. 149



59.0000 0.076 0.149
60.0000 0.079 0.149
' 1.0000 0.079 O.149

0000 0.079 O.145

.0000 0.079 O.139
64.0000 0.076 0.149

65.0000 0.076 0.149
66.0000 0.079 0.152
67.0000 0.082 0.152
68.0000 0.082 0.152
69.0000 0.082 O.152
70.0000 0.079 0.152
71.0000 0.082 O.152
72.0000 0.082 0.152
73.0000 0.019 O.152
74.0000 0.079 0.152

75.0000 0.082. 0.152
76.0000 0.079 0.152

77.0000 0.079 0.149
78.0000 0.079 0.152
79.0000 0.079 0.152
80.0000 0.082 0.152
81.0000 0.082 O.155
82.0000 0.092 O.158
8..9.0000 0.088 0.161
84.0000 0. 088 0· 158
85.0000 0.085 0.158
86.0000 0.085 0.158
87.0000 0.088 0.161
88.0000 0.092 0.165
89.0000 0.095 0.168

ft?_hfl fl ?lmO_ n 1_t
Jvov_vv v._.b w..v.

.0000 O.085 O.158
0000 0.088 0.161

,_.0000 0.088 0.158
94.0000 0.088 0.161
95.0000 0.085 0.158
96.0000 0.085 O.158
97.0000 0.085 0.158
98.0000 O.085 O.158
99.0000 0.085 0.158
100.000 0.082 0.155
101.000 0.082 0.155
102.000 0.082 0.155
103.000 0.082 0.152
104.000 0.082 0.155
105.000 0.082 0.155
106.000 0.082 0.155
107.000 0.082 0.155
108.000 0.076 0.152
109.000 0.076 0.152
110.000 0.079 0.149

111.000 0.079 0.152
112.000 0.079 0.152
11];.000 0.079 0.149
114.000 0.076 0.145

115.000 0.079 0.149
116.000 0.076 0.145
117.000 0.072 0.142

'.000 0.072 0.142
.900 0.069 0.139

,zO.O00 0.066 0.136
121.000 0.066 0.139
122.000 0.066 O.136
123.000 0.066 0.136
124.000 0.066 0.133



125.000 0.063 0.12.6
126.000 0.063 0.130
'_7.000 0.063 0.136 Y

.000 0.060 O.133
_,;.000 0.060 0.133

130.000 0.063 0.130
131.000 0.057 0.130
132.000 0.057 0.130
133.000 0.057 0.130
134.000 0.063 0.133
135.000 0.063 0.133
136.000 0.063 0.133
137.000 0,060 0.130
138.000 0.060 0.133
139.000 0.063 0.136
140.000 0.069 0.139
141.000 0.066 0.139

142.000 0.066 0.136
143.000 0.063 0.133
144.000 0.063 0.133
1/.5.000 0.066 0.136
146.000 0.066 0.133
1/.7.000 O.063 O.133
1/,8.000 0.063 O.133
1/.9.000 0.063 O.136
150.000 0.063 0.133
151.000 0.0_ 0.133
152.000 0.060 0.130
153.000 0.060 0.130
154.000 0.066 0.133
155.000 0.060 0.130
156._00 0.0_7 O.IZf.,

_'.000 0.060 0.130
,.000 0.053 O. 120

_59.000 0.053 0.17.-3
160.000 0.060 0.130
161.000 0.063 0.130
162.000 0.060 O.130
163.000 0.057 0.130
164.000 0.063 0.130
165.000 0.057 0.123
1_.000 0.050 0.120
167.000 0.053 O.120
168.000 0.053 0.123
169.000 0.053 0.123
170.000 0.053 0.123
171.000 O.050 0.120
172.000 0.057 0.120
173.000 0.053 0.123
174.000 0.057 0.123
175.000 0.053 0.117
176.000 0.057 0.126
177.000 0.057 0.123
178.000 0.057 0.123
179.000 0.053 0.123
180.000 0.053 0.120

181.000 0.047 0.117
182.000 0.047 0.117
183.000 0.050 0.117

000 0.04/, 0.111
.000 0.0/,7 0.11/,

_.0_ 0.047 o.114
187.000 0.0/_ 0.107
188.000 0.047 0.114
189.000 0.050 0.114
190.000 0.050 0.117



191.000 0.047' 0.114
192.000 0.041 0.107,
_q3.000 0.044 0.111

.000 0.044 0.111
,.000 0.050 0.114

196.000 0.044 0.111
197.000 0.044 0.111
198.000 0.041 0.107,
199.000 0.038 0.104
200.000 0.041 0.107,
201.000 0.044 0.107,
202.000 0.038 0.104
203.000 O.044 O.107
204.000 0.038 0.104
205.000 0.034 0.098
206.000 O.038 0.104

207'.000 0.041 O.107,
208.000 0.041 0.107,
209.000 0.038 0.104
210.000 0.038 0.101
211.000 0.044 0.107
212.000 0.041 0.107,
213.000 0.041 0.104
214.000 0.038 0.104
215.000 0.038 0.101

216.000 0.038 0.101
217.000 0.041 0.104
218.000 0.041 0.104
219.000 0.041 0.101
220.000 O.038 O.104
221.000 0.041 0.104
222.000 0 0._ 0. i01
"$. 000 0.041 0.104

.000 0.041 O. 104
.¢5.000 0.034 0.098
226.000 0.034 O.098
22?.000 0.031 0.098
228.000 0.031 O.092
229.000 0.031 0.095
230.000 0.031 0.095
231.000 0.031 0.095
23Z.000 O.034 O.095
233.000 O.025 O.092
234. 000 O.025 O.092
235.000 O.025 0.088
236.000 0.031 0.092
23T.000 0.028 0.092
238.000 O.025 0.092
239.000 O.025 O.088
2/,0.000 O.022 O.
2/,1.000 0.019 0.079
242.000 0.019 0.082

243.000 0.019 0.085
244.000 0.019 0.082
2/,5. 000 O.025 0.088
246.000 0.019 0.082
247'.000 0.019 0.07'9
248,000 0.019 0.082
249.000 O.022 O.082

'.000 0.019 0.082
.000 0.022 0.085

.J2.000 0.015 0.0?9
253.000 0.015 0.076
254.000 0.015 0.07'6
255.000 0.019 0.082
256.000 0.012 0.07'6



257.000 0.015 0.076
258.000 0.015 0.016
_S9.000 0.015 0.076

.000 0.012 0.069
, .000 0.009 0.072

262.000 0.009 0.072
263.000 0.009 0.069

264.000 -0.003 0.060

265.000 -0.003 0.057
266.000 -0.006 0.057
267.000 - O.003 O.057
2(=,8.000 -0.009 0.050

269.000 -0.009 0.050
270.000 0.000 0.057

271.000 -0.003 0.057
272.000 -0.012 0.050
273.000 -0.012 0.047
2?4.000 -0.009 0.047

2_.000 -0.009 0.047
278.000 -0.009 0.047

277.000 0.000 0.063

278.000 0.000 0.057
279.000 -0.009 0.050

280.000 -0.015 0.041
281.000 -0.015 0.044
282.000 -0.015 0.044
283.000 -0.012 0.044
284.000 -0.009 0.047

285.000 -0.012 0.047
286.000 -0.012 0.044
287.000 -0.012 0.044
2_.000 -0.0!2 0.0_..

'9.000 -0.012 0.04/,
_.000 -0.012 0.044

_tl .000 -0.019 0.041
292.000 -0.015 0.041
293.000 -0.012 0.041

294.000 -0.009 0.047
295.000 -0.009 0.04&

296.000 -0.009 O.OZ_
297.000 -0.006 0.047

298.000 -0.012 0.044
299.000 -0.009 0.047

300.000 -0.012 0.044
301.000 -0.012 0.041
302.000 -0.009 O.OZ_
303.000 -0.015 0.038
304.000 -0.009 0.044
305.000 -0.009 0.047

306.000 -0.009 0.047

307.000 -0.019 0.041
308.000 -0.012 0.044
309.000 -0.009 0.044
310.000 -0.012 0.041
311.000 -0.015 0.041
312.000 -0.015 0.041
313.000 -0.015 0.041
314.000 -0.015 0.041
315.000 -0.015 0.041

%000 -0.009 0.044
.000 -0.012 0.041

. ,8.000 -0.012 0.044
319.000 -0.012 O.OZ_
320.000 -0.009 0.047
321.000 -0.012 0.041
322.000 -0.015 0.041



323.000 -0.015 0.038
324.000 -0.015 0.038

_25.000 -0.015 0.038
5.000 -0.012 0.1341
r. o00 -0.015 0.038

328.000 -0.019 0.038
329.000 -0.025 O.028
330.000 -0.025 0.031
331.000 -0.025 0.028
332.000 -0.022 0.031
333.000 -0.025 0.031
334.000 -0.022 0.031
335. 000 -O.025 O.028
336.000 -0.025 0.028
337.000 -0.025 0.028
338.000 -O.028 O.025
339.000 -0.022 0.031
340. 000 - O.022 O.028
341.000 -0.031 0.025
342. 000 - O. 028 O.025
343.000 -0.025 0.028
344.000 - O. 028 O.025
345.000 - O.028 O.022
346.000 -0.028 0.019
347. 000 -0.031 0.022
348.000 -0.031 0.019
349.000 -0.034 0.015
350.000 -0.031 0.019
351.000 -0.031 0.019
352.000 -0.034 0.019
353.000 -0.038 0.012
35/,.000 -0.031 0.022

'55.000 -0.034 0.019
S.000 -0.038 0.012

.._7.000 -0.041 0.012
358.000 -0.047 0.006
359.000 -0.044 0.009
360.000 -0.04/, 0.006
361.000 -0.041 0.006
362.000 -0.0_ 0.006
363.000 -0.0_ 0.009
364. 000 - O.047 O.003
365.000 -0.050 0.003
366.000 -0.050 0.006
367.000 -0.050 0.000
368.000 -0.047 0.003
369.000 -0.041 0.012
370.000 -O.OX_ 0.009
371.GO0 -0.050 0.003
372.000 -0.050 -0.003
373.000 -0.053 0.000
374.000 -0.050 0.000
375.000 -0.047 0.000
376.000 -0.050 0.000
377.000 -0.047 0.1)03
378.000 -0.050 0.000
379.000 -0.053 -0.006
380.000 -0.053 -0.003
381.000 -0.050 -0.003

"_.000 -0.050 0.000
;.000 -0.0/,7 0.000

_4.000 -0.050 -0.006



SE2000

EnvironmentaL Logger
02/22 10:50

Unit# 463 Test 2

SetuDs: INPUT 1 INPUT 2
........................... ._.

Type Level (F) Lave{ (F)
Mode TOC TOC

I .D. W-22 VW-23

Reference 0.000 0.000
SG 1.000 1.000
Lineerity 0.037 0.047
Scale factor 10.040 10.038
Offset -0.062. -0.049

DeLaye_EC 50.000 50.000

Step 1 02/17 14=43:41

ELapsed T{me INPUT 1 INPUT 2

0.0000 -0.053 -0.006
0.0083 -0.053 -0.006
0.0166 -0.053 -0.003
0.0250 -0.053 -0.006
0.0333 -0.053 -0.003
0.0416 -0.053 -0.004
0.0500 -0.053 -0.006
O.05a3 -O.053 -n. no6-
' 0666 -0.053 -0.006

)750 -0.053 -0.003
.0833 -0.053 -0.003

0.0916 -0.050 -0.006
O.1000 -0.053 -0.003
0.108] -0.053 -0.006
0.1166 -0.053 -0.003
O.1250 -0.053 -0.006
O.1333 -0.053 -0.003
O.1416 -0.050 -0.003
O.1500 -0.053 -0.006
O.1583 -0.053 -0.006

O.1666 -0.053 -0.006
0.1750 -0.053 -0.006
O.18:13 -0.053 -0.006
0.1916 -0.053 -0.006
0.2000 -0.053 -0.006
0.2083 -0.053 -0.006
0.2166 -0.053 -0.006
0.2250 -0.053 -0.006
0.2333 -0.053 -0.003
0.2416 -0.053 -0.006
0.2500 -0.053 -0.003
0.2583 -0.053 -0.006
0.2666 -0.053 -0.006
0.2750 -0.053 -0.006
0.2833 -0.053 -0.006

2916 -0.053 -0.006
000 -0.053 -0.006

. .3083 -0.053 -0.006
0.3166 -0.053 -0.003
0.3250 -0.053 -0.006
0.3333 -0.053 -0.006
0.3500 -0.053 -0.006



0._____ -0._3 -0.006
0.3833 -0.{)53 -0.006

n.4000 -0.0'33 -0.006

4166 -0.053 -0.006
.4333 -0.053 -0.006

0.4500 -0.053 -0.003
0.4666 -0.053 -0.006
0.4833 -0.053 -0.006
0.5000 -0.053 -0.006
0.5166 -0.053 -0.006
O.5333 - O.053 -O.006
0.5500 -0.053 -0.006
0.5666 -0.053 -0.003
0.5833 -0.053 -0.006
0.6000 -0.053 -0.006
0.6166 -0.053 -0.003
0.6333 -0.053 -0.003
0.6500 -0.050 -0.006

0.___,666__ -0.053 -0.006
0.6833 -0.053 -0.006
0.7000 -0.053 -0.003
0.7166 -0.053 -0.003
0.7333 -0.053 -0.006
0.7500 -0.053 -0.006
0.7666 -0.053 -0.006
0.7833 -0.053 -0.006
O.8000 - O.053 - 0.003
0.8166 -0.050 -0.003
0. 8333 -0. 053 - 0. 006
O.8500 -0.053 - O.006
O.__J_,6__ -0.053 -0.006
0.8833 -n:053 -0:006
9000 -0.053 -0.003

9166 -0.053 -0.006
,_.9333 -0.053 -0.006
0.9500 -0.053 -0.006
0.9666 -0.053 -0.006
O.9833 - 0.053 -0.006
1.0000 -0.053 -0.006
1.2000 -0.053 -0.006
1.4000 -0.050 -0.006
1.6000 -0.050 -0.006

1.8000 - 0.050 - 0.006
2.0000 -0.050 -0.006
2.2000 -0.050 -0.009
2.4000 -0.050 -0.009
2.6000 -0.050 -0.009
2.8000 -0.050 -0.015
3.0000 -0.050 -0.015
3.2000 -0.053 -0.019
3.4000 -0.057 -0.022
3.6000 -0.053 -0.025
3.8000 -0.053 -0.025
4.0000 -0.053 -0.028
4.2000 - 0.053 - 0.028
4.4000 -0.057 -0.028
4.6000 -0.053 -0.031
4.8000 -0.053 -0.034
5.0000 -0.057 -0.038

2000 -0.057 -0.038
,000 -0.057 -0.041

· .6000 -0.060 '0.044
5.8000 -0.060 -0.044
6.0000 -0.060 -0.047
6.2000 -0.060 -0.047
6.4000 -0.0643 -0.047



6.6_0 -O.060 -O.O50
6.8000 -0.066 -0.053

"0000 -0.066 -0.057
O00 -0.066 -0.057
4000 -0.066 -0.060

7.6000 -0.066 -0.060

7.8000 -0.04_ -0.060
8.0000 -0.066 -0.060

8.2000 -0.069 -0.063
8.4000 -0.069 -0.063
8.6000 -0.066 -0.063
8.8000 -0.069 -0.066
9.0000 -0.069 -0.066
9.2000 -0.069 -0.066
9.4000 -0.072 -0.069
9.6000 -0.072 -0.072
9.8000 -0.076 -0.072

10.0000 -0.072 -0.072
11.0000 -0.072 -0.076
12.0000 -0.076 -0.0?9
13.0000 -0.079 -0.082
14.0000 -0.082 -0.085
15.0000 -0.079 -0.085
16.0000 -0.0?9 -0.085
17.0000 -0.082 -0.092
18.0000 -0.082 -0.092
19.0000 -0.085 -0.095
20.0000 -0.085 -0.095
21.0000 -0.088 -0.101
22.0000 -0.095 -0.107

23.0000 -0.092 -0.101
24_0000 -0.098 -O.107

0000 -0.101 -0.107
0000 -0.101 -0.111

.r.O000 -0.098 -0.107
28.0000 -0.095 -0.111
29.0000 -0.098 -0.111
30.0000 -0.101 -0.111
31.0000 -0.098 -0.111

32.0000 -0.095 -0.107
33.0000 -0.098 -0.114



SE2000

Environmentat Logger
02/22 10:47

Unit#463 Test 3

Setul_: INFPUT1 INPUT 2

Type Level(F) Level (F)
Mode TOC TO(:

1.0. W-22 VW-Z3

Refermnce O.000 O.000

SG 1.000 1.000

Linearity 0.037 0.047
ScaLe factor 10.040 10.C)Z.B
Offset -0.062 -0.049

DeLay mSEC 50.000 50.000

Step 0 02/17 15:32:1&

ELapsedTime INPUT 1 INPUT 2

O.0000 -O.003 -O.003
0.0_ -0.003 -0.003
0.0166 -0.003 -0.003

O.0250 - O.003 -O.003
O.0333 - 0. 003 -O.003
0._16 -0._ -0._
0.0500 -0.003 -0.003
O. 0563 -O.006 -O. 003
0.0666 -0.003 -0.003
}.0750 -0.003 -0.003
0.0633 -0.003 -0.003
0.0916 -0.003 -0,003
O.1000 -0.003 -0.003
0.1083 -0.003 -0.003
O. 1166 -0.003 - O.003
O.1250 -0.003 -0.003
O. 1333 -0.003 -0.003
O. 1416 -0.003 0.000
0.1500 -0.003 -0.003
0.1583 -0.003 -0.003
0.1666 -0.006 -0.003
0.1750 -0.006 -0.003
0.1833 -0.003 -0.003
0.1916 -0.006 -0.003
0.2000 -0.006 -0.003
0.2083 -0.006 -0.003
0.2166 -0.003 -0.003
0.2250 -0.006 -0.003

0.2333 -0.006 -0.003
0.2416 -0.003 -0.003
0.2500 -0.006 -0.003
0.2583 -0.006 -0.003
0.2666 -0.006 -0.003

0.2?50 -0.C)06 0.000
0.2833 -0.006 -0.003

9.2916 -0.003 -0.003
J.3000 -0.006 -0.003
0.3083 -0.006 0.000
0.3166 -0.006 -0.003
0.3250 -0.006 0.000
0.3333 -0.003 -0.003
0.3500 -0.003 0.000



O.__x__ -0.003 0.000
0.3833 -0.006 -0.003
n.4000 -0.006 0.000

,166 -0.003 0.000
4333 -0.003 -0.003

0.4500 -0.003 0.000
0.4666 -0.003 0.000
0.4833 -0.003 0.000
0.5000 -0.003 0.000
0.5166 -0.003 0.000
0.5333 -0.003 0.000
0.5500 -0.003 0.000
0.5666 -0.003 0.000
0.5833 -0.003 0.000
0.6000 -0.006 0.000 .-
0.6166 -0.003 0.000
0._33_ -0.003 0.000
0.6500 -0.003 0.000
0."_," -0.003 0.000
0.6833 -0.003 0.000
0.7000 -0.006 0.000
0.7166 -0.003 0.000
0.7333 -0.006 0.000
0.7'500 -0.003 0.000
0.7666 -0.003 0.000
0.7833 -0.003 0.000
0.8000 -0.003 0.000

0.8166 -0.003 0.000
0.8333 -0.003 0.000
0.8500 -0.003 0.003
0 .___,L__ -0.003 0.000
0=R_.3__3 -o.oo'q o. fifi.._
'.9000 -0.003 0.000

9166 -0.003 0.000
d.9333 - O.003 O.000
0.950O -0.006 0.000
0.9666 -0.003 0.000
0.9833 -0.003 0.003
1.0000 -0.006 0.003
1.2000 -0.006 0.000
1.4000 -0.006 0.003
1.6000 -0.006 0.003

1.8000 -0.006 0.1)03
2.0000 -0.006 0.006
2.2000 -0.006 0.006
2.4000 -0.006 0.009
2.60_0 -0.006 0.009
2.8000 -0.006 0.009
3.0000 -0.003 0.012

3.2000 -0.003 0.012
3.4000 -0.006 0.015
3.6000 -0.006 0.015
3.8000 -0.006 0.015
4.000D -0.006 0.019
4.2000 -0.006 0.019
4.4000 -0.003 0.022
4.600O -0.0O3 0.022
4.8O0O -0.0O3 0.025
5.0000 -0.003 0.025

'.2000 0.000 0.028
.4000 -0.1)03 0.028

5.6000 0.000 0.028
5.8000 0.000 0.028
6.0000 0.000 0.1)31

6.2OOO 0.003 0.034
6.4000 0.003 0.034



6.___SNL___ 0.003 0.034,
6.8000 0.003 O.03&

"0000 0.000 0.034 /
000 O.000 0.
,000 0.000 0.034

7.6000 O.000 O.034
7.8000 0.006 0.038
8.0000 0.003 0.041
8.2000 0.003 0.044
8.4000 0.006 0.041
8.6000 0.006 0.044
8.8000 0.006 0.044
9.0000 0.006 0.044
9.2000 0.006 0.044
9. 4000 O.006 O.047
9.6000 0.006 0.044
9.8000 0.009 0.047

10.0000 0.009 0.047
11.0000 0.006 0.050
12.0000 0.009 0.050
13.0000 0.019 0.060
14.0000 0.019 0.0_
15.0000 0·022 0. 063
16.0000 0.025 0.066
17. 0000 O.028 O.07'2
18.0000 0.025 0.072
19.0000 0.025 0.072
20.0000 0.031 0.072
21.0000 0.031 0.0?6
22.0000 0.028 0.072

23.0000 0.028 0.072
__6:0000 O.028 O.076

0000 O. 031 O.0?6
3000 0.031 0.072

_.. 0000 0· 028 0.076
28.0000 O.031 O.079
29.0000 0.031 0.0?9
30.0000 0.034 0.0?9
31.0000 0.031 0.07'9
32. 0000 O.028 O. 0?6
33.0000 0.034 0.082
34.0000 0.038 0.082
35.0000 0.038 0.082
36.0000 0.034 0.082

37.0000 0.034 0.082
38.0000 0.034 0.082
39.0000 0.038 0.082
40. 0000 0·034 0. 082
41.0000 0.038 0.085
42.0000 0.038 0.085
43.0000 0.041 0.088
44.0000 o.041 o.o92
45.0000 O.038 O.085

46.0000 0.041 0.088
47.0000 0.04/. 0.092
48. 0000 O.044 O.092
49. 0000 O.044 O.092
50.0000 0.044 0.088
51.0000 0.041 0.088

0000 0.041 0.088
3000 O.O44 O.092

_...0000 0.044 0.092
55.0000 0.044 0.092
56.0000 O.047 O.092
57.0000 0.047 0.095
58.0000 0.044 0.095



59.OOOO 0.047 O.OgS
_.OOO0 0.047 0.095



SE2000
EnvJrorm_ntaL Logger .'

02/22 10:23

Unit# 463 Test 3

Setups: IIiPtJT 1 INPUT 2
..............................

Type Level (F) Level (F)
Mode TOC TO(:

! .D. VU-22 vw-23

Refert.nce O._0 O.000
SG 1.000 1.000 .'

tinearity 0.037 0.047
ScaLe factor 10.040 10.038
Offset -0.062 -0.049
DeLay mSEC 50.000 50.1)00

5tep 1 02/17 16:32:26

ELapsed Time INPUT 1 INPUT 2
..............................

0.0000 0.047 0.095

O.OO&3 0.044 0.092
0.0166 0,044 0.092
0.0250 0.044 0.092
O.0333 O.047 O.

0.0416 0.044 0.095

0.0500 0.047 0.095
O.0583 O=_Ol..7 O._ng__
'.0666 0.044 0.092
,OTSO 0.047 0.095

d.0833 O.044 0.092
0.0916 0.047 0.095
0.1000 0.047 0.095
0.1_ 0.044 0.095
0.1166 0.047 0._

0.1250 0.047 0.095
0.1333 0.047 0.095
0.1416 0.047 0.095
0.1500 0.047 0.095
0.1583 0.047 0._

0.1_ 0.047 0._

0.1750 0.047 0.095

0.1833 0.047 0.095
0.1916 0.047 0._
0.2000 0.044 0.09S
0.2O83 0.044 0.095
0.2166 0.047 0.092
0.2250 0.044 0.095
0.2333 0.047 0.095
0.2416 0.047 0.095
0.2500 0.047 0.095
0.2583 0.047 0.095
0.2666 0.047 0.095
0.2750 0.1:)47 0.095
0.2833 0.047 0.095

2916 0.047 0.09S
30O0 0.047 0.095

0.3O83 0.047 0.095
0.3166 0.047 0.095
0.3250 0.047 0.095
0.3333 0.047 0.095
0.35OO 0.044 O.O95



0.3666 0.1347 0.0_
0.3833 0.04? 0.095
'%4000 0.047 0.095

',146 0.047 0.095

4333 0.047 0.O95
0.4500 0.047 0.095

0.4.646 0.047 0.095
0.4833 0.1347 0.095
0.5000 0.04? 0.0_
0.5146 0.047 0.1)95
0.5333 0.047 0.095
0.5500 0.047 0.0_
0.5646 0.047 0.095
0.5833 0.047 0.095
0.6000 0.047 O.Of_
0.6146 0.047 0.095
0._ 0.047 O.{)f_J

0.6500 0.047 0.095
O.&X_6__ 0.047 0.0_
0.6833 0.047 0.095
0.7000 0.047 0.095
0.7146 0.047 0.095
O. 7333 O.047 O.

0.7500 0.047 0.1)95
O.74_) 0.047 O.0f_

O.7,1L33 0.047 0.095
0.8000 0.047 0.095
0.8166 0.047 0.095
0.8333 0.047 0.095
0.8500 0.047 0.095
0.8666 0.047 0.095
0 _f_33 0.047 0.09_
'.9i300 0.047 0.095

9166 0.047 0.0_
.,.9333 0.047 O.09S
0.9500 0.047 0.095
0._ 0.047 0.09S

0.9833 0.047 0.095
1.0000 0.047 0.095
1.2000 0.047 0.0_
1.4000 0.04? 0.095

1.6000 0.047 0.09_
1.8000 0.047 0.09_
2.0000 0.047 0.095
2. 2000 O. 047 O.092
2.4000 0.047 0.092
2.60OO 0.047 0.1)92
2.8000 O.047 O.092
3.0000 0.047 0.092
3.2000 0.04? 0.092
3.4000 0.047 0.092
3.4_)00 0.0/,7 0.092
3.8000 0.047 0.092
4.0000 0.047 0.1)92
4.2000 O. 047 O. 092
4.4000 0.047 0.092
4.6000 O. 047 O. 092
4.8000 0.04? 0.092
5.0000 0.047 0.1)92
' 2OO0 0.04? 0.092

r,O00 0.047 0.092

.,.6000 0.047 0.092
5.8000 0.047 O.09Z
6.0000 0.047 0.092

6.2000 0.047 0.092
6.4000 0.047 0.092



6.___)00__ 0.047 0.092
6.8000 0.047 0.092

0000 0.050 0.092 /
000 0.050 0.092

· 4000 O.050 O.092
7.6000 0.050 0.092
7.8000 0.053 0.092
8.0000 0.050 0.092
8.2000 0.053 0.092
8.4000 0.050 0.092
8.6000 0.050 0.092

8.800O 0.050 0.092
9.0000 0.050 0.092
9. 2000 O.050 0. 092
9. 4000 O.050 O.092
9.6000 0.053 0.092
9.8000 O. 053 O.092

10.0000 0.053 0.092
11.0000 0.057 0.095
12.0000 0.053 0.095
13.0000 0.050 0.1)92
14.0000 0.053 0.092
15.0000 0.053 0.092
16.0000 0.053 0.092
17.0000 0.053 0.088
18.0000 0.053 0.088
19.0000 0.053 0.088
20.0000 0.053 0.088
21.0000 0.053 0.1)88
22.0000 O.053 0.088
23.0000 0.053 0.088
24.0000 0.053 0.092

0000 0.053 0.092
· 0000 O.05? 0.092

,"7. 0005 O.053 O.092
28.0005 O.057 O.092
29.0000 O. 057 0.092
30.0000 O.057 0·092
31.0000 0.057 0.095
32.0000 O.057 O.092
33.0000 0.OS? 0.092
34.0000 O.057 O.092
35.0000 O.057 0.092

36. 0000 O.053 O.092
37. 0000 O.053 O.092
38. 0000 O.OS? O. 092



l}
]
]

] °

]

.......... _;_ " _' V2.-i_-_,_l A_: _,-/I_/92 ii:,8:49:i6 (_,.'f,2/JsZ_/92 i2:a,l:3iZ;) S5255 '--"I.
_4_. MODEL V5 S/N ._HANUFACTURED BY V .FI.SYSTEMS __'_....

OWNER

] E;2/16/92 ,_8:49:19 UNIT 54

' _l_ll 102 1I_5 104 11215 l_;& 107 1818 I_
_G HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TL_ OXYGEN
f_362. _ 5&._ 55.'_ 22.4 12.4 15.2 6_. I _,_75

I1,f;. 111 112 i15' 114 115 116 2811

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

i] _. _i_E_ 7_]5 !56 _._;.5 9._ 15.4 -_.5 --9-..7 ...... .:-

J
]

_52/i6/92 !s5:46:_5 UNIT 34
i_1 102 105 1_4 1_5 t_ 1_? 1_8 lm_

-i'ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.P_ EXH T_ 0_:_

5_4. 1709. 121._ 158.5 85.7 15.6 5._ 742._ _.at_
_- 110 111 112 115 114 115 11_ _1
LPG-C_M LPG-THOU L_G-UNIT FLOW CFM DE_.BTC DUTY CYC BYPA88 WELL VI:_

2._7 7_5 254 &2.5 _._ 4&.7 -0.4 -27.&

_t
'_"6,c? !._:_6:28 UNIT _



;_1%11.] _"_,IR-3 i"%1-1'1 1141..I Il'ti'Ir I.JAL. Ll_..l'lr' JJ,Li... I"'O,L _.MI .'"/UI..I ,_f"llRJ_=r'l.J,.,'_ I_Al"i ICl'Il" '_^I_ICI'_

5564. 1349. 122.9 159.5 85.4 13.7 10.5 7419.6 _1.&_;9

:__.;_ 11i t12 !!J 114 ii5 !t6 2f_l
'='::(S-CiCM .TG-THOU LPG-;]i"4iT FLOW C_=M DEG.BTC DUTY CYC .BYPASS WELL VAC

..... ._ '_'_ -Fi4 -'26 '", . 8_ ,,_._ .-:..,4 57. ] 9.0 46.2

" ' "
L] Y7,i'16/92 1D:47-_;1 UNIT 34

]._1 tL_2 1_5 I_Z)4 1_5 1_6 i;_7 it;lB 1189
CNG HRS RPM H20 TEMP OIL TEMP Ott PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

5364. 1699. 122.5 158.6 85.1 !5.8 17.I 905.4 18.6i4

!1'0 111 112 _ 13 114 115 116 2811

LPG-CFM LPG-THOU LPe-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VACi.45 7_5 255 51.5 9.2 45.5 -{_.4 -24}5

]

]
MANUFACTURED BY V.R.SYSTEMS iNC. MODEL V3 S/N 34

OWNER

_B2/16/92 it_:49:l_J5 UNIT 34101 102 1_5 104 105 tE_6 107 108 1

ENG HaS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

j 5564. 1728. 121.8 158.5 87.8 i5._ 25.2 1051.9 _,&l&
11_ 111 112 115 114 115 118 2_1

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS _gELL Vt_C

J I .57 7Pi5 258 66.8 _.{_ 45. i l!._:_ -30.1

1_12 1 i,]5 1184 105 106 187 18;8 1

ENO RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CAlEB.POS EXH TEMP OXYGEN5564. 1729. 121!_.7 157._ 80.8 15.7 55.6 1258.4 _,&17

11(_ 111 112 115 114 115 116 21;1
LPG-CFM LPG-THOU LPG--UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS ;,iELLVAC

I , o i ='_;_] .... '" 75 8 9. ',_ 41 Y ._o,_ _c:,,_ ..... '-* -34. ,5



] _}2/].6/92 Zf?:5_:55 UNIT 34

:i-]'_GHRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TE'MP OXYGEN

:.Z..,_-._. .:.726. '_"_i.

_..-'_ 2 1'56.8 8_].4 ].5.7 38'.8 1282.5 :_.&16

·i.1i i 12 1!5 114 115 1_6 201

.. M LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELZ VA(:

_o 7;_5 26 i 77 5 9 _,] 41.8 ,38.-r -5_ 2

.¥2/.]6/92 ii4:51:48 UNIT 34
:-_1 i_)2 1£_.3 104 105 106 107 108 1_

{NS HP.S RPM H2C TEi-;P OIL TEMP OIL PSI BAT.VOLT CAlEB.POS EXH Tl_ (]X_5364. 1756. 119.6 156.8 8&.4 15.7 42.2 1298. _B 1_.&17

11I,] 111 112 11,5 114 115 11& 2_i
LPG-CF?I LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

:./5 705 265 78.7 _ _ 58.1 49. c) -S&. 1

--:_2/16/92 1_,3:52:_5 UNIT 34

,. '_ t _.s.o-. 1 _g3 3.___4 J L_5 1 _B6 107 I Ill8 1 _9

i] ?.NS HR S RPM H20 '_'EMP OiL TEMP ,-.,ILPSi BAT.'dOLT CARB.POS EXH TEMP OXYGEN/ - _ . . · "? ,_::_:364. _=5... 119 5 ]57 i 8,_.,_ 15._ 45.2 1505,2 0.817

1i_; i11 112 t15 114 115 1l& 2_1

LPG-THOU LPG_dNiT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL V_I .75 71_5 2_5 77.9 9._ 51._ 50.4 -5&.1

]

]
MANUFACTUEED BY V.8.SYSTEMS INC. MODEL V5 S/N 54

OWNEE

]
_2/t_/92 10:54108 UNIT _4

101 102 105 1_ 1815 1_ 1_7 1_8 1_;9ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OX¥SEl_i
c_.__64. 1795. 118.9 158.4 82.8 15.6 44.1 1271.5 ,.619

-- _G] MCF LPG-THOU LPG-UNIT _LOW CFM DEG.BT_ DUTY CYC BYPASS WELL Vi_85 705 287 7'6.7 9._ 41.5 58,4 -5&.2

i_2/!6/92 11:86:55 UNIT 54

J i_1 102 105 104 1_!_ 106 107 11_ 1il__ EN8 HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CAEB.POS EXH TE'MP OXYSEN
53_ :794. ]17.9 !56._ 85._ 15._ 45.7 i274.5 _._2_



.L .t.k'J 1..L i .L L-." I .LO * .LHk .L .LO .t :C3 ..' _ J,..

L.PG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS L'JELL V_C

'..'a2 '7¢]5 '291 . 1
77.7 17.0 5_,]. o 5f_.4 _._7

t)_..: . ] _52 I o_5 __£4 ! _5 1 !_6 I _7 ! _8 1_

_] 9'H'3!iP,S RPM H'20 T_?-.MPi]iL .-;-MPOiL PS! BAT.'-OLT CARB.PL]S EXH TEMP OXYGEN....... i = . _7.4 i ,_-. -7 -,3.7

i ';.i_ !11 112 115 114 115 !16 201LPG-CFM _.PG-THOU LPG-UNIT FLOW Cr-H DEG.BTC DUTY CYC BYPASS WELL VAC

t .81 7_5 297 7T.5 11.5 5&.4 5_.4 -5&.9

] :
¢2/!6/92 11: 171.(_4 UNIT 34

i-NG HRS RPM H20 TEMP OIL TEMP OIL PSt BAT.VOLT CARB.POS EXH TEMP I]ll:¥_N

5364. !876. 117.5 ]56. i 82.,5 15.7 47.5 1244,5 i_.&22

I1_ 1!1 112 11.5 1i4 115 116 2_iil
LPG-CFM LPG-THOU LPG-UNiT ;-LOW C=M r}EG.=_,_, DUTY CYC BYPASS .,iELL VAC

;.. _8 7_5 311 76. _ 3_;.'6 38.9 5¢3._+ -G&. 8

]
8_2/16/92 11..,6:11 UNIT 34

-1 101 11_2 i¢5 1_a4 1_5 10a 107 1_8 1_

G&4IRS RPM H20 TEMP OiL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP O_YSEN
1865. 11.7.4 155.9 8L_;.6 1,5.6 47,4 _"_ '__.4-.8 _'. 6122

ii_] iii il2 115 .114 115 t16 291LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS ',YELL VAC
i.8_ 7_5 _28 75.5 1_.4 ._.2 5_.4 -_6._

]

]
MANUFACTURED BY V.R.SYSTEMS INC. MODEL V5 S/N J4

i OWNER

_/1&/92 11148154 UNIT ,541iiI 102 11_5 1 la4 11!;5 1O& 11!17 108 l:,llql'
ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYSEN

t 5,5_5 t850. 117 0 15&. '_ 80.4 1.5.7 46._ 1244.5 1t;.&2t;



* .J.1B . TS' -- - - .17... "a

]
,:cl/].C,,.92i. :52:53 UNIT 34

..... _ __;_1 i._;_9 1E_3 i_4 1£_5 ;?_;6 ·_7 !08 1/59

,-_ n:,_S _PM H20 TEMP OIL [EMP OiL PSi BAT.VOLT CARB.POS EXH TEMP OXY(_EN_5. -861 _1/=.4 156'7 86.8 i5.6 _17 2 1242.7 ;_.625

Li_ ill 112 115 114 115 116 2/51
FG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

io,S8 7_5 580 76.5 29 .9 41 .3, 5_J.,__ -3&./_

_i!i2/i_/92 11:55:55 UNIT 54
!:._1 102 lk_5 1_4 1_5 1/56 1/57 1/58 lfi_

ENG HRG RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TE!_ OX¥I_5565. 1852. 114.9 15/_.8 79.7 15.& 47.5 1242..1 I.,&22

11_ 111 112 115 1i4 115 1l& 21/il

LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC
LPG-CFM

1.89 7f/;5 586 76.7 51.5 45.7 5/5.5 -5&.7

..,?..._;:-,_ 16/92 ._?.'_;_?_,...'-_*0UNIT 34

ii_;_1 1[_2 1_3 I£_4 ilB5 188 187 1/58 l/J9

ENG FiRS RPM H20 TEMP OiL TEMP ,]IL P'SI BAT.VOLT CARB.PO S EXH TE_ OX¥C:,EN
5385. 1891. 115.9 157. I 85.9 15.7 47. I t248. t k].&21/;

11ii! 111 112 115 1l_e 115 116 2ill

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VA(:1.87 7_5 5cp8 76.2 52. · 44.7 5/5.5 -Id_.8

---b/_ .... 12:21 !_] UNIT 34_,.-_/ _]_-._ _-

i*_l 102 1_5 104 1/55 lO& 1/57 1_8 ll_
ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CAFtB.POS EXH T_ OXY(_"N

5565, 1875. 119.8 155.4 82.5 15.7 4&.9 1245.1 /t.&18

1t_ 111 112 11,5 114 115 11& 21/I1 -LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

1.83 7_5 4.54 76 .i 25.1 39 . 5 5/5.,_'- -56.7

] ,
]

.} MANUFACTURED BY V.R.SYSTEMS INC. MODEL V5 SIN 54

OWNER "

J ;'2116/92 12:25:57 UNIT ;_4
1_1 182 1/5_ 1/54 1/;5 1/_b 1/57 1/58 ll_

! EN8 HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TLel_, OXYtI_

t 5565. 1848. 119. i 15/b.5 8G5./5 15._ 47.5 124B. 4 /5./:22



i,87 7_5 445 75.9 25. · 27.7 50. ,3 -56.6

]
-.'..:/_',_,_.i.i,."_'2!2:33:25 tJNIT 34 ., :_'"] ;i_ _';_' 11.;_5 Ii,34' 1¢5 i06 !¢7 ·L8 1_;9

J nRS RPM H2D TEMP OiL ,'Ei'.tPOiL PSi BAT.VOLT CARB.F'OS EXH TEMP OXYGEN

':::365. ].865 119,8 156.2 85.6 15.6 48, ,2; i242.8 _ .r625
--1

I _!?_ I:--; 112 1i3 114 115 Il& :201
:..;'--G--CFMLPG--THOU LPG--UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS -4ELL "/AC

!,89 7S_5 458 77.!_ 52.I_ 46 .8 5L;_.,5 56.5

::_2/i&/_72 12:48:5'2_ UNIT '-34

"_i 1_2 105 1_4 %05 1.06 i_7 1_ 11__ENG HRS RPM H20 ]EMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH 'i'EMP OZV6EN

5566. 1875. 118.8 157.¢ 86.8 15.& 46.8 ].255,9 lill.,A22;

110 lll 112 11,5 114 115 ll& 201
I ;LFG-CFM LPG-THOU LPG-UNIT FL.OW CFM DEG.BTC DUTY CYC BYPASS ,_ELL VAC

1.87 7_5 487 76.6 25.6 ,57.5 5v].3 -3&,7

i::_2/16/92 ].2:55:i9 UNIT Z4i_1 i02 105 104 i_5 t:_6 1_7 1_8 1_9
ENG HRS RPM H20 ;ENP OIL TEMF OIL PSI BAT.VOLT CARB.POS EXH TEf_ OXY_N

556_. 1888. 119.3 156.¢ 84.7 15,6 46.9 1242.2 _.622ti_ 111 112 115 114 115 116 '-72_1
LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

_ -_.86 705 5_ 7&.9 52.0 48.9 5_.5 -56.7
,,J

!_2/16/92 15:04:32 UNIT 541_1 102 105 104 105 106 107 108 lli_

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYBEN

5566. 1879. 120.5 i56.9 80.8 15.7 47._ 1240.6 0_62,_

tlIB 111 112 115 114 .115 116 2_1

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

1.88 7_5 518 75.1 25.7 45.2 50.5 -57.8

1

i) MANUFACTURED BY V.R.SYSTEMS INC. MODEL V5 S/N 54

OI_ER

_$2/i6/92 13:1_6:22 UNIT 54

i_ ',.D1 If._2 105 104 105 1_6 IL_7 1_8 1_
I :':'_"13_ri.S RPM H20 TEMP "_........... iL- TEMP _iL PSI 3AT.VOLT CARE_.POS EXH TEMP OXYGEh:



'_,_ _11 112 115 114 115 116 27J!

PG-CFt4 LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAO

_._6 7_5 521 74.6 2_.5 47.6 5_.5 -56.8

22!16/_2 15:18:15 UNIT 54
·_ I i_2 105 IlB4 105 10& 107 1_8 1_

iENG HRS RPM H20 TEMP OiL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

_5366. i871. 12_._ 156.6 8_.6 15.7 46.0 1245.7 _.,619

i!_ ill 112 115 114 115 11& 2_1

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

i.85 705 544 75.1 11.5 57.5 5_.5 -56.8

..../ 25:

_,_ 16/92 i5: _1 UNIT 54

I_1 102 11_5 1_4 105 106 I_7 1_8 IJ9

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

5366. 1865. 119.5 156.7 87.5 15.6 4&.6 i255.8 _,,624

1119 111 i12 115 114 115 ll& 2_1

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL V_

·$3 7_5 557 77.1 _._ 47.9 5_.2 -56.9

_=/,_/_2 _5:_i._D UNIT 54

I_1 1_2 105 104 105 lO& 1_7 la18 )ll_ENG HRS RPM H20 TEMP OIL TEMP OIL P_I BAT.VOLT CARB.POS EXH _ OXYGEN

5566. !880. 120.4 157.2 8&-.9 15.7 46.& 1224.1 _._25

!_11_ 111 112 11_ 114 115 116 201

_G-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL V_

1.9_ 7_5 57t 76.6 52.0 54.9 5_.2 -_6,9

_:_/_6/9i i3:46:16 UNIT 54

1_1 1_2 105 104 1_15 106 1_7 108 _ -'t1_ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

5567. 1875. 125.0 158.4 85.8 15.7 4&.i 1240._ _.&2t

11_ 111 112 115 114 115 116 2_I
LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL V_

1.84 7_5 598 75.7 26._ 49.5 50.2 -57.B

] .

]

MANUFACTURED BY V.R.SYST_'MS INC. MODEL V5 S/N 54

1 OWNER

i;'i?/l,:...,,_C '. _.7'*__.._,'2._,_ ill, iTT _ZI



i--NGHRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

ba,_/. _879. 1 .-'_6 159.8 86.8 15.6 45.5 1256.5 0.&20

..i,_ i!I 112 1!5 114 t15 !16 201

] :.FG-CFH LPG-]HOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC_"_, _5 7,2;5 614 77:_2 27. _. ]7.4 51_.2 -57.2

c5 _-

] ,..:.-..2..'16/9,.'Z i3:59:2F3 UNIT .],4
]_:_1 102 1_J5 1,t_4 l£45 i06 i_'.]7 108 1819

'£NG HRS RPM H20 TEMP OIL FEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

5367. 187;_. 119.iZ_ 158.2 85.6 i5.'6 45.8 i255.9 81.&21

I !_ 111 i12 I 15 114 115 1].6 2_1

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VACi.89 785 625 76.9 52'._J 48.0 50.2 -S&. 9

] !_i2/i6/92 14:13:57 dNIT 54
itB1 102 1[45 1_j4 i05 1_& 107 108 1_;

',ENG HP,S RPM H20 TEMP OiL i'EMP OiL PSi BAT.VOLT CARB.FOS EXH TEMP OXYGEN

5567. 1868. 121.7 157.2 8_.9 15.8 45.8 i257. I 18.&2.0

] _ i._ ._ :4 i 15 116 201
LPG-CFM LPG-THOU ;._PG-;_;NiTFLOW L;F'?-_DES.STC DUTY CYC BYPASS WELL VAC

'. , ' ....... .=,'_ 2 .-56 895 7_,]5 ,551 '76 c; _::i_.c _-.".5 ...... .

]
I__2/16/92 14:22:55 UNIT 34

]_101 11_2 1_5 104 105 i_ 1_7 1_8 1_

j HRS RPM H20 TEMP OIL TEMP OIL PSi BAT.VOLT tSARB.POS EXH TEMP O_Y_EN

j67.' !866. ]19.1 157.2 81.1 15.7 46.1 !.2_,5. _¢ ¢._21

110 111 112 11.5 114 115 ll& 201

LPG-CFM t.PG-THOU LPG-iiNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

.s6 74. 17. 50.2 - 6.7

,]
2._2/16/92 14:2_:22 UNIT 34

i_1 102 1¢]5 i[_4 i_5 i_J6 t¢7 108 1819ENG HRS RPM H20 TEMP OIL TEMP OiL PSI BAT.VOLT CARB.POS EXH TEMP O%YGEN

5567. 187_. 119.9 156.4 80.5 15.7 46._ 12.58, 1 _.&22

1ifC 111 112 117, 114 115 11_ 201LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

I. 85 71B5 689 74.1 14.5 4_. 1 50.2 -,56.5

]

]
_]}

MANUFACTURED BY V.R.SYSTEMS INC. MODEL V5 S/N 54OWNER



732/16/92 14:24:24 UNIT 54

,. _ i03 104 105 10& 107 1818 109

CNG HRS RPM H20 TEMP OIL '?EMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

_io/. :Sg_. i.m.,_ 156.7 80.6 15.7 46._ 1254.8 _.&2_

]_'_ll_.. ]11 112 11,5 114 t15 t16 201
--CFF1 LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

i.85 7f,]5 671 76.7 52._ 44..8 50.2 -5&.9

.;:-;9.._,, :.'".6/92 14 :_,J:5,5_- UNIT 34

] iPi ![_2 105 104 1_5 liB& 107 108 11__ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMIP OXYGEN

53&7. 1859. 119.5 15&.Y 84.7 13.7 4&.5 1241.1 · ,6_20

_.ll_J 111 112 ii3 114- 115 11& 2811
LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL

t.85 7_)5 &8_ 7&. 5 25.3 51.5 5_. 2 -S&. 7

_2/16/92 14:47:2_B UNIT 34
!01 !D2 105 i_4 1_5 10& i_7 1_8 1_

ENG HRS RPM H20 TEMP (]IL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

5368. 1857. 119.2 _57._; 82._ 15.8 4&.? i252.9 _,&22

i1_ 111 112 115 114 1t5 116 2_I

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG'.BTC DUTY CYC BYPASS WELL VAC1,86 705 715 76.8 5'2.0 45,2 50.2 -3&-°5

---_'16/92 14:54:0& UNIT 54

=_801 1_2 105 1_4 1_5 l_& 107 108 11{19H_S RPM H20 TEMP Oil TEMP Otl PSI BAT.VOLT CARB.POS EXH TEi'_ OXYGEN

55&8. 1867, 119.5 157.& 87.5 13,& 4&.8 122&,5 _.&22

110 11I 112 115 114 115 ll& 2_1

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL V_ ......!.84 705 728 76,7 52.0 43,7 50.2 -5_.7

] !_2/1&/92 15:12:_2 UNIT 54
101 102 105 104 1_15 lO& 107 1i88 181_

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEl_ OXYGEN

55&8. 18&_. 116.0 15_.7 8_.5 15.8 4&.8 12_1.8 _,_J

li_ 111 112 115 114 1.15 ll& 2_1

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC
1.90 785 7&2 74.7 9.0 55.8 50.5 -S&._

]

I



OWNER

]
:-_;2/.i.=5;"¥'2 :5:73:.,_-8 ?NiT .34

:......i i LJ2 i _¢,5 _ _:;4 _ _5 i _,56 i 1_7 :. ,_ 1 _;'B_S ,'-'RS RPM H20 TEMP !]IL _Ef-IP OiL PSI 9AT."n''- .F'5.S-_'..,u, CA_.B :EXH TEHP OXYGEN

' ___6_- i874. 115.9 ].56.? _8._ 1Jr 7 46._ i255.0 el.&2_

J i _ Li 1 [ i 2 '[ l ,=3 i i ,3,. i 15 6
i 1 2_ 1

.FF_-CFi'I L:;:G-'i-:-!C'U LFE,--L:NIT FLOW CFM DEG.F-:TC DUTY C,'C BYFASS WELL ',7AC
_'.. 9':?J 7¢5 785 74,2 15 .i.'] 42 .,;_ 5¢J .,5 -..S&. 7

]
':- ./ ! i;, ":::_..' _ _: 'i..,:5'D:_._;9 UNIT _'_

i¢31 1_;2 1_]5 1_4 1L;;5 li_6 107 1_8 lg_q
_EiqSHFiS RPM H20 TEMP OIL TEMP OIL PSI P,AT.VOLT CARB.POS EXH TEMP OXY6EN

5568. 1969. 114.9 156.8 8l;.4 15.8 46.5 1225 .lB _.&25

] i t_;.J I11 112 115 114 115 116 2_1LPG-CFM LPG-THOU LPG-UNIT gLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

I. 88 7_5 797 '75. ;,.'_ 28.3 48.8 5¢3.3 -57.2

]
,-J2/16/92 15:39:,_i5 UNIT _4.

'. ¢31 i L;;2 i _)5 1.i_4 J ?35 i '_;6 i ';37 i _8 1_

_E;',tGHRS R.PM H20 T:-MP (.3iL '?MP ('.]iu ?::.Si 9A-F.VOLT CARS.POS ;--XH
TEMP OXYGEN

53_9. i979. i!6. 7' 155.? :9_D. I i5.8 46.9 1241.4 81.6,21

!IM 111 112 113 114 115 11_ 721_1LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS 'WELL VAC

i. 86 705 814 76 ._." 25.5 51.5 5';3.5 -S&. 8

_2/16/92 15:44:_8 UNIT 34101 1_2 1_5 1_4 1¢5 1;_6 187 188 18_;
iENG HRS RPM H20 TEMP !]IL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

5569. 1862. 115.7 15_.6 8_.5 15.8 46._ ]251._ _._.2
i!;_ 111 112 115 114 115 116 2_1

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DE_.BTE DUTY CYC BYPASS WELL VAC N._%_ '

1.87 7_5 824 75._ 15.& 56.5 5_).3 -57.0 _"_1"'

..... ._5._ (_2/16/92 15:55:29) S5255 V2.21
i_2/16/92 15:55:25 UNIT 54

101 102 l_J 1_4 1_5 1_6 107 1_8 ll)_P

ENG aRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

J 5J&9. 1148. 12_.1 140.1 22.7 12.5
48.5 884._ _.&25

I1_ 111 112 115 114 115 116 _1

LPG-CFM LPG-THOU LPG-UNIT _LOW CFM DEG.BTC DUTY CYC BYPASS WELL VACi.98 71B5 842 76.2 9.0 99.8 58.5 -9.8



]

]

]

]

] _2/16/92 15:55:2& LIMIT 8_2 OIL PSI 22_7 LOW OIL PSI SD I_T 54
MANUFACTURED BY V.R.SYSTEMS INC. MODEL V5 S/N 54

OWNER

02/16/92 15:56:48 UNIT 54

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TE_P OXYGEN
_o9 -1. 126.7 152.6 24.9 12.2 59.8 677.2 _.&75

_110 111 112 115 114 115 116 2_1
-CFM LPG-THOU LPG-UNIT FLOW CFM DES.BTC DUTY CYC BYPASS WELL V_

_.0_ 7_5 842 _.5 9._ 12,& 5B.5 -1_..1

;_2/16/92 !5:57:52 UNIT 54

1D1 1_2 105 104 1E_J 1sa 107 1_8 1_9ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TE_ OXYGEN
5369_ -i. i29.7 !29.1 25.1 12._ 28.4 592.5 _.875



l1_ 111 112' 113 114 115 1l& 2Gl '

_.f"G-£7;FM LPG-THOU LPG-UNiT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC,._l.,_¢J 7t_5 84.2 ¢0.5 9.0 12.6 5w].5 -1¢.5

_6/92 16:18:_i_2 LIMIT _2 0i_ PSI 3¢].6 LOW OIL PSI SD UNIT 54

'16/92 i6:18:t_5 LIMIT 61,5 ENG FAI_. 1.¢_i ENGINE FAILED UNIT 34

:-,,_,' ._,oI9-.' :._:,8:'¢8 UNiT :]:4
IF_1 I¢_i2 :,f_3 i1_4 1_Z!5 l¢6 i¢97 i¢J8 1¢9

] '
ENG HRS RPM H20 TEMP OiL rEMP OIL PSt BAT.VOLT CARB._.3S EXH TEMP OXYGE¢

5F_69. 516. 117.8 15&.9 25.7 15.0 14._ 702.9 _],&52

L1_i_ 111 112 115 114 115 Il& 2M1

'] [.PG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC
J

;3.¢J0 7¢)5 88k] ¢],2 _.f¢ 12.8 .50.5 -15.-4,

_,_../16/92 16 18:19 UNIT 54

IIZll 102 1[45 11_4 .'i.,1_5 lO& 1_2;7 1MB I_

] ENG HRS RPM H20 TEMP OIL FEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP I]X¥_t _.
5369. 241. 124.5 154.4 25.2 i2,'_'_- 14.6 692.2 _;,&61

l!_; 111 112 i15 II_ 115 116 201

__?G-CFM LPG-THOU LPG-Ui4]T FLOW CFM DEG.BTC DUTY CYC BYPASS ;4ELL VAC2. _w) 7_,_5 88'_ _.3 9.6_ 12.8 6._.3 -11.5

]

MANUFACTURED BY V.R.SYSTEMS INC. MODEL V5 S/N 34OWNER

¢2/16/92 1&:20:19 UNIT 54
101 IMr'_ 1¢5 I¢4 1¢5 186 107 1_8 11_

EN8 HRS RPM H20 TEMP OIL TEMP OIL PSI BAT,VOLT CARB.POS EXH TEI_ OXYGEN

55_. I_74. 118.2 157.2 82.8 15.7 27.5 I_58.0 _,&2_

JiM !11 112 115 114 115 t16 2_1

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

.59 7_5 885 69.5 9._ 3B.6 5_._ -51.8

] i7_/16/_2 16:21:26 UNIT 54
i_1 1_2 1_ 104 1_$ 11_ 1_7 11118 ll_

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB,POS EXH TEMP OXYGEN

J 556_, 1602. 117._ 157.5 7&,5 15.7 4_.4 1212.1 _,&21
ti_ 111 li2 _.13 ii4 115 li_ 2_1



1.74 705 ''88_ 77.5 9._ "J8./ b_¢.4 -_.5'6;_-- ' .....

!.!,2/!_/_2 iS:22_14 UNIT 34

MRS RPM H20 TEMP OIL [EMP OIL PSI BAT.VOLT CARB.POS EXH TEl_ OX%_N

69, i785. 116.4 i56.6 76.5 15.6 49.6 i271.& 8.&2,_

ii_ 111 112 i15 114 115 116 291:.Pt_-EFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

i.75 705 887 75.i 9.8 55.7 5_ .__ -55.5

]
· 1_/._ 16.,_:51 UNIT 54

181 i82 185 184 185 l_& 187 18;8 _11_ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH ]_ Olt_

5569. 1859. 116.¢ 156.7 79.2 15.7 58.9 1245.8 ¢,6_25

110 111 112 115 114 115 116 2_1
IPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS _4ELL VAC

i.85 705 888 75.6 21.4 50.7 5_.3 -3_.7

,(_2/16/92 I;_:25:1i UNIT 34

;_1 !_2 I_5 I_4 i_J5 106 1_7 188 1t__ENG HRS RPM H20 TEMP OIL [EMP OIL PSi BAT.VOLT CARB.POS EXH TE]M_ oXYGEF_
5569. 1858. 115.6 156.4 76.5 15.7 51.0 1255.4 ¢,625

11_ 111 112 115 114 115 116 2_1
LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG,BTC DUTY CYC BYPASS WELL VP_2

1.98 785 888 74.7 22.& 45.4 5_.5 -55.7

]

]
!

MANUFACTURED BY V.R.SYSTEMS INC. MODEL V5 S/N 54
OWNER

]
02/16/_2 16:24:82 UNIT 5_

1_1 102 185 1184 1_5 1t_ _ 1_7 1818 1:'t_;I'

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH T_ O_¥GEN5569. 1862. 114.5 15_,8 7&.1 1_.4 51.5 1204.1 _,&22

11_ 111 112 11J 114 115 11& 2_I'_-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPAS_ WELL V_
-" }.94 7_5 8_0 75.0 --'_.5 58.2 50.5 -5_.8

_J

102/1_/92 16:24:26 UNIT 54

i_1 102 10_ 1_4 105 lB& 187 tlB8 .l_i_

I ENG HRG RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POG EXH TE_ OX¥_N5569. !874. 114.6 157._ 7_.2 15.6 51.! 1282.4 0.&2_



.PG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS NELL VAC

i,93 7'715 891 76. i 52. _] 41 ·':;J 50.5 -S& 1

7:-'/15/"._2i_:2'q._ff-'_:.:NIT '::,4

_ H!_S i_,PM H20 7_-MP JIlL TEMP ,']ILPSi BAT."O!.T CARB.POS EXH fEMP OXYGEN
_69. !888, 114_4 _5o.7 78.2 15.6 5[_.i 12_._8.4 8.&24

;i._;J ill )12 i'[3 114 113 1i6 2_1

LPG-CFH LPG-THOU LPG-UNiT FLOW CFM DEG.BTC DUTY CYC BYPASS NELL VAC

I 9,3 7FJ5 892 75 3 19.1 29.5 =,: -

· - J,_._ -36.1

_152/i6/92 16:25:25 UNi'T 3¢

ENO HRS RPM H20 TEMP OIL TEMP OiL PSI BAT.VOLT CARB.POS EXH T_MP OXYSEN

5369. 1887. 114.9 156.7 76.8 15.6 49.5 12_. _ _.624

!10 111 112 115 114 115 116 2_1

!PG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS P'ELL VAC

··?' . _.._ 29.8 50.5 -56.9

i _ 7_5 895 '75 '7 m-',

:_i2/16/='.._]o:26: ia LiNZT q.i

_NG HRS RPM H20 TEMP OiL T;CMP OIL PSi BAT.VOLT CARB.POS EXH T_MP OXYGEN

55_9. i885. 115. '? 156.6 77.5 15.6 47.5 1196. & _.&24
11_ 1tI 112 115 114 115 1l& 2_1

LPG-CFM k.PG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

_ _1.95 7_)5 895 74.7 _ ,
_..-·0 49.4 50.3 -57.1

J

]
MANUFACTURED BY V,R.SYSTEMS INC. MODEL V5 S/N 54

OWNER

D2/16/92 16:_8:_5 UNIT 34

1_1 1_5 I_4 1_5 106 107 108 18_
1_2

r _ CARB.POS EXH TEMP OXYGENENO HRS RPM H20 TEMP OIL TEMP OiL PSI =AT.VOLT .
55&9. 1871. 115.9 15_.6 76.4 15.5 47._ 1207.2 B._25

' 10 111 112 115 114 115 ll& 21211

-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WEcL V;_C

_ 1.9_ 7_5 898 75.4 17.5 41.9 5_.5 -57.1

i_;2/16/92 i&:50:i2 UNIT 34

I !_1 102 105 104 105 1_
107

_ZNG :aRS RPM F_20 TEMP OiL TEMP OIL PSi BAT.VOLT CARB,POS EXH TE_ OXYGEN

53&9. i859· 11_._ 156._ 7&.5 15.& 47.D 1_1_.2_9 0._24



_ _ 11 112 1_5 114 11_ 1_6 2_1

_ LPG-CFM LPG-THOU LPG_UNIT FLOW CFr_ DEG.BT_ DUTY Cl_ BYPASS WELL V_
_ u_8 7_5 9_2 75t2 _4u6 27m8 50.5 -57.1

]i cFM  HouUN,TFLO.  OTVCrCBYPASSWC

_2/16/92 16:55:25 UNIT 54
101 102 105 104 18_5 1Ebb 1_7 ll_'

] ENO HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH Ti_ I_BEN
55_0. 1852. 115.2 156.5 76.9 15.6 44.1 1251.7 _.&22

:Li_ ill 112 115 114 115 116 2_1

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC1.90 785 _48 75.7 t5.8 27.9 50.5 -57.6

...... _ !6:54 21_2/lo/ L : UNIT 54
£_1 102 1_5 104 ifil5 106 107 18;8

ENO HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN557_. 1884. 114.9 156.9 81.8 15.6 45.7 1226.7 _.625

110 111 112 115 114 lt5 116 2_L
4_-CFM LPG-THOU LPG-UNIT FLOW CFM DEB.BTC DUTY CYC BYPASS WELL V_

___.89 7_5 949 76.1 52.8 47.5 50.5 -58.1

]

]

] MANUFACTURED BY V.R.SYSTEMS INC. MODEL V_ S/N 34

._.J

1._s2/16/9216:55:4c; UNIT 54!c_1 1_;2 105 104 If_5 106 1_7 1_ 1
ENO Hi*_S RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

5570. 2057. 115._ 15&.5 8m.4 1_.8 41.0 1148.2 8;*624
1

j 1_] Ill 112 11_ 114 IlS 116 2_1

· CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL V_*'
I .96 7_5 q_52 7-":.8 _I2.· 29 .8 5_. _ -4_;.9

82/16/92 16:56:08 UNIT 54i_l 1_2 185 !04 185 106 187 1_8 1_9
ENO H_S RPM H20 TEMP _IL TEMP OIL PSI BAT.VOLT CARB.POS EXH TE'_ OXYGEN



110 1il 112 115 114 115 I16 2_1LPG-CF_ LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC
1.98 7_5 955 75.4 52.0 40.5 50.5 -45.1

] ,
_'[6/92 16:57:13 UNIT 54
_J181 102 1_5 104 105 10& 1_7 108 1_

EN_ HRS RPM HPO TEMP OZL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN5570. 2482. 115.8 155.6 76.4 15.6 51.8 1_76.2 0.628

110 1!1 112 115 114 115 il& 201LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

2.0g 705 955 62.7 52.0 51.5 5_.5 -69.6

] .
_2/16/92 16:57:48 UNIT 54

191 102 1_5 1_4 105 1_ 107 108 1_ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH _ OX_N

5579. 2219. 117.0 155.4 79.2 15.8 24.8 1028.5 8-_2

110 111 112 115 114 115 11& 281LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

02/16/92 16:58:8& UNIT 54

1_1 102 105 104 105 10& 107 1_8 189
ENG FiRS _M H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH T_ OXYGEN

5579. 1_42. 117.9 155.7 79.5 15.8 21.5 105&.5 8.620

-1-_11_ 111 112 115 114 115 ll& 201

dPi_7 LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC705 957 72.4 52.0 44.5 5_.5 -86.5

]
MANUFACTURED BY V.R.SYSTEMS INC. MODEL V5 S/N 54

OWNER

_B2/1b/92 17:0_:04 UNIT 54l

._ 1_I 1182 IEI5 184 105 10& 107 188 1_1_

RS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH T_MP OXYGEN
1&84.. 119.8 155.9 82.4 13.& _5.0 12_9.8 8.&18

l
.-_1 11' tll 1_2 11_ 11_ 115 11_ 281

1



........................................................... L._ ..... 2_ ¸ .......... _2.--

1_1 102 105 104 105 106 107 1_8 1._ENG HRS RPM H20 TEMP OIL TEMP OIL' PSI BAT.VOLT CARB.POS EXH TEMP OXYSEN

557_. 1875. 118.9 155.6 85.& i5.6 59.5 1246,9 0,&20

]-'_i0 111 112 11_ 114 115 ll& 2_1

-CFM FLOW DUTY CYC BYPASS NELL VAC
LPG-THOU LPG-UNIT CFM DEG. BTC

J_1.75 705 968 74.9 52.0 41.9 54.7 -55.7

]
ib2/16/92 17:04:56 UNIT 54

t91 1_2 105 104 10_ 1_6 107 108 11_ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS E×H TEI_P OXY_-N

5570. 1917. 118.5 155.& 82.9 15.7 55.5 1199,7 _.&17

11_ 111 112 115 1!4 11& 2811
1i5

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL _t_JCl

1.81 705 9a9 72.7 5_.4 57.9 27.2 -5_._

1
02/16/92 17:05:19 UNIT 54101 102 1_5 104 * 105 lO& 107 18tB 1_

ENG HRS RPM H20 TEMP OiL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEl_ OXYSIEN

,)o_,u. t945. 118.5 155.z) .6 15.& 28.2 It68.5 _.&16

110 111 112 115 114 115 ll& 2_1

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

i.80 705 _70 66.5 52.0 59.0 17.0 -52.7

02/16/92 17:_5:44 UNIT

__1 102 105 1_4 105 1816 107 1818

_ HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYSEN

--557_,--_r_ 1917. 118.5 156._ 80.0 15.5 24.1 1122.7 _,&16

] 115 111 112 11_ 114 115 11& 2811

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DE_.BTC DUTY CYC BYPASS WELL V_
1.77 7_ 971 _2.2 2_.0 42.& 12.4 -51_

]

]
]

MANUFACTURED BY V.R.SYSTEMS INC. MODEL V5 S/N 54

'·1 _ - OWNER

}1&/92 17:0&=58 UNIT 54

i 1_1 102 10_ 104 _1_5 12_ 107 1_ _.
ENG HRS RPM H20 TEMP OIL TEMP OIL P_I BAT.VOLT CARB.POS EXH TEBIP O]_

557_. 1918. 118,9 155.9 77.5 15.7 25.5 1095.8 _.618

I 110 111 112 115 114 115 11& 281t
_PG-CFM LPG-THOU LPG-UNIT FLOW CFM DES.BTC DUTY CYC BYPASS WELL VP_



-1 _:;2/16/92,.1-r'_97:14,. UNIT 34

_=-?,!GHRS _PM H20 T-MP nil TEHP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

l_J 111 112 i15 114 115 116 2_1

.... _-'n

;PG-CFM LPG-THOU LPG-UNIT rLuW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

i,7',_] 7_,]5 974 6_.4 19.5 12.4 1_.6 -29.8

]
!_, ,6/9_ i. :1_:18 UNIT 34

181 1_;2 185 11_;4 185 108 1_7 1_8 l_9

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TG_MP OX¥SF_N5570. 1855. 119.2 156.0 76.1 15.7 25.1 1_88.2 _o&17

I1_ Ill 112 115 114 115 ll& 2_1
LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VA_

1,67 705 979 60.4 20.7 41.4 10,6 -__.&

_2/16/92 !7:18:tB5 UNIT 34

1_1 i_2 1D5 j._4 1_5 i_6 i_7 108 189

ENG HRS RPM H20 TEMP OiL !'EMP OiL PSI BAT.VOLT CARB.POS EXH TE_P OXYGEN537_;. 188_. i18.?_ _57._ 76.4 15.7 _5.2 1_89.1 8.&17

110 111 112 I15 114 115 116 2_1
LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

1.69 705 992 &_.5 25.5 44.8 18.6 -29.6

16/92 17:27:29 UNIT 54
_j/1_1 !_2 i_3 i_4 1_5 1_6 1_7 1_ _

ENG H_S RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CAEB.POS EXH Tl_ OX¥SEN557_. 1855. 119.1 157.0 88.8 15.5 25.5 1_87.5 _.616

11_ 111 112 115 114 115 11_ 212;t

LPG-C_M LPG-THOU LPG-UNiT FLOW CYC BYPASS WELL V_
CFM DEG. BTC DUTY

1,68 70_ 9 6_.5 21.& 59.8 1_._ -29.4

]

]
t MANUFACTURED BY V.R.SYSTEMSiNC.oWNEFt MODEL V5 S/N 54

(] S570. 18_0. 119.4 1.56.5 76.0 15._ 2_.5 1887.9 _.&17
;.i_ iiI It2 1i5 114 i15 11_ 201



]
h2/i6/92 17:52:38 iJNIT 34

i,_t _i_2 I_:i3 1:;_4 I_i5 !_6 I_._i? 1_;8 1_9

__7_Z_. !866. 122. _ 156.9 1 19.0 15.6 25._ 1_1.9 _].&16

_

_19 ill 112 115 114. 115 118 201PS-CFM LPG-THOU LPL_-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

t.68 7c_J6 18 6_].5 5_.2 45.5 10.5 -29.4

]
;Z_2/16/92 17:55:52 UNIT 54

iE;1 192 105 1_4 105 1_& 107 1_8 lI_

i] ENG HFtS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYSEN537t_. 1854. 12.2.5 15_.8 110.0 I5._ 22.7 109&.2 B.&15

119 111 112 115 114 115 11& 201LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

i.85 7_,]6 2_ 6¢J.4 12.2 5_. 1 1_. 5 -2_. 5

]

]

1_2 i_5 i_4 i_5 £06 1_7 i!_ 1_9

ENG HSS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEt_ OXYSEN5570. 1841. 125.5 157.5 110._ 15.6 1_.2 1_&.9 _,&tD

110 111 112 115 114 115 il& 2J_!1LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

i.65 7_6 25 48.1 19.8 42.2 9.2 -?25.

;; _ 17 48 UNIT 54_2t16/9_ :55:

1_I 102 105 104 1_;5 106 107 108 1_

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEI_ _¥_EN5570. 1845. 125.5 157.& 110.0 15.6 1_.2 1002._ 0,&15

110 111 11_ 115 114 115 116 2_1
LPG-C_M LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL V_

1.&5 70_ 25 47.8 1_.8 42.7 -0.2 -2_.1

]
]
l



OWNER

]
_2/16/92 i7:36:_5 UNIT 34

-,.... _4 1_5 106 i_57 108 109

,._* i_2 10J I,:,

_-_ HRS RPM H20 TEMP OIL _-EMP OiL PSI BAT.VOLT CARB.FOS EXH TEMP OXYGEN
%,

, r i849. t25.5 157.4 _10._ 15 6 I9.2 995.& 1_._15

ili_ 111 112 t15 1"4 i15 Ii6 201·_:G ....TC DUTY CYC _YPASS WELL VAOLPG-CFM LPG-THOU LPG-UNIT F!OW CFM _ o

1.65 706 24 47.9 24.4 42.5 -0,2 -25.1

]
_i2/16/92 17:5&:21 UNIT 3_

11_1 i_2 105 1_4 105 l_& I_7 1_8 1_9

LNG RPM H20 TEMP OIL TCMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXY_N
HRS

557_. 1855. 125.6 157.5 110.0 15.6 i9.2 995.7 8.&16

I 11_ 11I 112 115 114 115 ll& 2_1!PG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VA_

1.65 7_6 24 47.8 26.2 45.5 -0.2 -25.1

]
_2/16/92 !7:36:58 UNIT 34

i_l 1_2 iD5 iD4 iD5 1_6 !_7 108 1_9

LNG HRS RPM H20 TEMP _]IL i"ZMP OZL i=Si BAT.VOLT CARB.POS EXH TEMP OXYGEN557_. i861. 125.8 157.5 t10.1_ 15.6 19.2 991.8 8.&15

11_ 111 112 115 114 115 116 2_1LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VA[:
1.&5 706 25 47.5 22.5 4_.7 -8.2 -24.8

!%- 6/92 17:5&:57 UNIT 34

--f_i 102 ii_5 ii_4 i{_5 i06 i{_7 i08 1_9

LNG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH T_ OXYGEN5J79. 18&1. 125.7 157.1 t1_.0 15.6 18.5 988.5 _.&15

I18 111 112 115 114 115 ll& 2_1LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

1.66 7_& 25 46.5 12.4 44.4 -_.2 -24.5

_ 7: 18 UNIT 54_2/16/ _ 1 57:

101 102 1_5 1_4 105 106 187 108 1_

LNG HRS RPM H20 T_MP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN5578. 1877. 125.5 157.1 110._ 15.& 17.8 988.0 8.&14

11_ 111 112 115 114 115 116 2_1
LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAO

1.&& 7_& 2_ 41.5 18.0 45.& -_.5 -25.2

.]
]
)



OWNE_

]
,J2,"IL/92 !7:37-_52 dNIT 34

· RS RPM H20 TEMP OIL lrEMP .OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

_8_._1 . ...._'_-- 7 i 57.4 I t _._._. i,_.6- i7.8 968.6 i_ .614

i!'::_ ill 112 ii,5 114 i_5 1i8 21_1PS-CFM i..?G-THOU LPG-UNIT FLOW C,M DEG.BTC DUTY CYC BYPASS WELL VAC

i.66 7i;]& 26 59.2 19. i Z9.6 -_. 5 -22_.8

]
!b2/16/92 i7:57:49 UNIT 34

i.I_)1 i_.;;2 1E_5 1ti;4 105 i88 liP7 108 109
ENG HiES RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CAiRB.POS EXH TE_ OXYGEN

537l;J. 1855. 125.6 157.2 1lii._ 15.5 17.8 952.:4 18.615

11{,3 111 112 115 114 115 118 2181LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VA,[;

i. 07 7_6 27 .59.4 _*·.. -.'i.6 a.5.2 -_.l.5 -22.5

]
,_._,_r?;].6/92 !7: 38' ?F::.u= L;NtT.._-':,4

:!.i.;i1 i Ih2 __i:4-'c.- i.¢_-_4 _".',:.,'-"'Y:,_ iv:_6.- :_iii7 188 I

zi{NG i--iRS RPM :-i20 T,'.-iMPOiL F_'qP ;ill ;=Si BAT.VOLT CAlEB.POS EXH TEMP OXYGEN537f;. 1858. i25.7 157.3 Ilib.I;] 15.6 17.8 946.2 _.&15

] !1_.;_ !11 112 115 114 I15 11& 2tf_1LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC -DUTY CYC BYPASS WELL VAC

· 2 42.4 9 0 41.,-! 68 7f_& '.'7 . '" -ri] ·5 -22.c_

_'_t16/92 !7:38:22 UNIT 34
i_.;i1 i02 i_-J5 1_;.._4 i05 i06 i_7 108 1iic_

ENG HIES 8PM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CAlEB.POS EXH TEMP OXYSEN557fd. i888. 125.8 157.2 !1l_._ 15.& 17.1 94&.I 0.815

110 111 112 11.5 114 115 ll& 2_1 '-LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

i, a7 71,]8 28 59.4 12,2 46.8 -vi.5 -22,5

]
i,32/16/92 17:58:58 UNIT 5-4

1_ 1 102 I 1_5 1ii4 1ii5 Iii& 107 1El8 1_P

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OX_EN5570. 1818. 125.8 157.2 11ii.0 15._ 17,5 ct58,5 ii.&14

llEI 111 112 115 114 115 11_ 21alLPS-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

1·85 7ta& 28 48i.5 _, ii 44B.6 -0 ·5 -22-.5

D]
_l



OWNER

]
·_:K2/i_/_2 !7:42:31 UNIT 34

2_i ii_2 !_[;5 i_-_4 i05 __J6 !E_7 i_._8 1_9

}i_RS RPM H20 TEMP OIL ?EMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

'r

_. iS43. 125.8 158.2 !ll_J.lB 15.6 i7.7 9,7,_].8 _-;;.6i4

il_i_ iii 1!2 115 i14 I15 116 2f_1PG-C:FM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC OUTY CYC BYPASS WELL VAC

· 2" -22.2i 65 7f,]6 33 48.5 _5.7 46.9 -_J.5

]
_:f2/16/92 !7:49:26 UNIT 34

i_i_1 i;_2 i_, 1L_;4 lid5 l_& i_7 iM8 109
ENG HRS RPM H20 TEMP OiL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYSEN
5571 . 1855. 125.5 16£_;.6 i1E;.E; 15.5 17.7 950.7 0.615

llM 111 1_

,-, 115 114 115 116 281

LPG-CFH LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC
· _ . ._-_..65 7,_,?,6 47 4_J.5 19.6 _4.8 -,_,].o ....8

]
";'*_'16/92 _7:56:46 UNIT 34

ii.{NG iWRS i_PM H20 T_-MP OiL ['ZMP OiL i-Si BAT.VOLT CARB.POS EXH TEMP OXYGEN
--_--' . i _'_ -_o,_/I 1844. _,4.4 1_9.::, il!_._ 15.6 17.7 ':;52.7 _;.&i5

_'_ IlPJ 111 112 t15 114 _15 i16 2f_1

J LPG-CFM LPG-THOU LPS-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

1.f=4 7_16 59 4_.5 20.5 44.2 -k].5 -22.4
-1

I 6/92 17:57:11 UNIT -4

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CAEB.POS EXH TEM_ OXYGEN5571. 1848. 124.8 15c2.9 !1_.0 15.5 17.7 951.8 ;_.61_

110 111 112 115 114 115 ll& 2-_1LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

1.64 7;_& 6M ' = _._ _ -.'-'.4

8._;,. _,_ LIMIT 615 ENG FAIL 1.0_ ENGINE FAILED UNIT 54_,=)_/16/92 1 '_'_'

RESTART AT: !_]2/17/92 _7:4_]:49 (02/16/92 18:M9:57) S5255 V2.21 .

]

]
)



l)
]
]
]
]
]

]

MANUFACTURED E_Y V,R.SYSTEMS iNC. MODEL V3 S/N 54OWNER

_._)_:,1/s 7.-'D7:4_._:52 UNIT .T.4

IiN1 1i;2 1Li_5 1£44 105 i(46 1ii;7 iOJ8 109

EHG HR.S RPM H20 TEMP GIL TEMP OIL PSI BAT.VOLT CARB.POS E×H TEMP OX¥SEN

:'_37]. -4 6_J _ !55 9 25,3 12.5 i4 8 =-e 4 fO,51i_l

?,S-CFi'_ LPG-THOU LPG-t!NIT FLCW CFM i)EG.BTC OUTY CYC BYPASS WELL VAC

'_ f:$_,) 7o6 ,_3 _J. 5 ._ _.,:_,], ,.!; --_. '2 -8.8

.':-E_TART AT: ._b2/17/92 07:54:35 (_i_.-'_./17/92 _?J7:48..:i.;;11 S5255 V2.2i':i211""'/92 !"'_-7:54:58 UNIT 5-4

I _Ei',iG.:RS k-:PM r_20 'gr£MP OIL 'FEMP OiL PSZ BAT VOLT CARB.POS =XH TEMP OXYGEN



:-,_-.-:'::':-'_ '¢i-'- ,--,OU LF-G,-{._r,i_T ,':'LO'N. :..., ,, -_.,___.-,--"r',,.. "ii i'F'/ C'_'C i_vPASS :.JELL VAC
.......... ::¢. -.,.._...5 -8.

_..
.' 2:-2 ::,-. '. i.>_[ .!.i_i.5 _.;2'o _.'2"7 :. ?38 ! 09

:. .....-.::' .--,i...-. ,-i220 "-?dP iJ7.{.. "-E'iP 0';._ :..,:__r :,_T, ,'"_,..T ,:3:'::FsS,'.?:E. -::H T._MP OXYGE'- 43. _ i '7 - : '.5 ,:: ,.' '-?tr..' . 3 -';. '_ .::, ,;. - ._'6.7 f_. & 15

::. ;i ', i.!.2 . ',.7.'.; i ]4. _ i:3 _,.o '2i_1.
."u.... .1='?', ..-G-;r"iQU Li-'i3-"..,:-"i.'i' "vt. .'D{-'s .ZF'i'l ;:'E_"].,i";TC ii LFf'Y .'.;'YC .9v'::'._:?';S ;._ELL VAC

,.,_._ '?'4,5 '"':"_ ::,,",.... --_. 10 '* ,--..... ,2 -,,; , 2 - ?"'_._-'._

>:...:. :' ,'-.:,? :,..:_:: c;-,:¢;¢5 '_'_ -
...... ,;_.-_**-5 i i_J6 1189·_;!_? i _.,-- 1 ..... i. 04 ! E._5 i 07 i

"?_-" _'"' , :.,qP {]iL PSi .E-_:AT.VOLT CARB.F'0S .-XH TEMP OXYGEN

."' . .-:,iG r-,_,.-'- i:;PM !.,-O ]-YEi'IP OZL '"-_
5.';' 46. i 17. ,-- I.54,- ,5 87 ,i/'i i5.8 i-5. i 8,57.2 0.&i6

._:,_i_ .,Ii ii2 11.3 ii4 i15 J.16 2_1
?:'S-CFN ,...PG--HOU L.PG--]NiT FLOW C-i',iDE_.h_T,C DUTY C'/C SYPASS t4ELL VAC

·/.5 7";_';6 :,'_ ::,.<, 7 _:'. ;-:; ?.-4, i 7. _ -.T.6.7

]
......... "'": .... ' _': - '- .;i",iJ' '- "...l,:,' _ ...' 3'...'. ..:._'2:;_I"' ._.7:;5

_z. 0 ..-m.,-' {3 _c. · :.:-_ C_:Z!_ "' - .... : ........-;".!iS _a._ RPM ........................... ?.':; ! o _,_ , v ,.st.: CARE:. r":.:5 EXH TEMP OXYGEN
/5'5'7 ;.. i 7-5-4. 1 1 'O. :.:-; !.54. c:, 9i .i,5 !3.8 18.4. _,'78. & tif. 4517

_ t i _;i:; ilt J._.'2 'i.l '.5 114- 1_ _1_ 2¢1

- 4A - 'i '7A _ ;C __ ..:'_ 4 '_ o -: "r .. ;.__ _ ,.;..?

]
)]

. ,'.ntt ii''---7,: --_ '-'' _ .....,,:....,.....x,..uk:¥ v.i',.SY._tEiqS iNC. ;iODEL ,,a-S/N _4



:.:,:. _::m:..: i.'35 :: !._:;4 i ,f_5 _i_6, i. Z7 i _2;8 1!_c2'"..i :...,:;:.iS ,.:_.Pm '-!2O 'T'FMP OiL 7,-HP {]lt. PS! BAT.VOLT t.CAR_,i-_OS EXH TEMP OXYGEi_

ti. i!Z 't!,S _i '+ ':.15 ii6 'i./P_1
9)

· ..--',';nC.:.._ :-6-.-.F,iiT F{ E.'W C!-!"! fTEG,BT[? i}'L._TY r',.,-:. }}_.'Y'PP._--F--.';--_ ,:AC
...... '- . = .',;--. 2 -:i-,_ 1

]
. ' ' - ";7: ::';7:.2! :.¢.i.}. L.N -: ?4-:_ .?2. i ;_:'-_. "¢!;4. i _.2_5 i _J6 .1._,37 12;8 1 _9

........ _.M. IL ;"_-MP OiL PSi 7SAT.VOLT {gARB.POS !':-_"XHTEMP OXYGEN'--' _.F_:3 ;:.'='_ ?20 -"-' _ (2
:..... ,, 4,7. i 1.4, i i55.2 84.7 ;!.5.8 2,5.3 :..t94.4 i_,&19

. ._ .., :.- !.2_ _.,i t i 1'2 i. .,",..,? 114 .1.15 i t6 2kt1_
...::'.3--<?-'t4 L.F:.'.%.'-THOULPG-UNiT FLOW CFM DEG.BTC DUTY CYC BYPASS !,'.SELL VAC

_] ';_] 7'96 '"'-- _ t 7 9. '21 a.-2. ¢j .'5,7. ,5 -,i6. (5

. = / t_ .d . .....

] .....i,, ._.:".-'.92 _-:'_:Z."2"->-2 i.JNiT 7;;+
:._-_1 ',,2_2 t-,.'O:£ i.¢;4 · 2!5 i. g_6 _ _37 i f_8 1_9

....,.:: ,---.-.:= .::::_t-'_ _,-i20 77i.iP Z.T.L -7;T.!"iP ;if',_ F'al _3A'.r,-JOLT CARB.PiZ_S ._:<l-i TEMP OXYGE?.,
' ....... ;' _ _:' ' 'i ._:`' I' :.:f: t m ,Fi , 1-- i_.'_ . d 27' _ l. 22 ': . ? 0" b I 9

_..::- :_i t 1..LZ _.;..7 _t -_ - t_ i.i _!_ 1:!i_1
_::';3'-'-C:::'?d LF_;S,-'rHOLj L,::G-,,:uiT z'!...E'W CF':'4 i-')EG.E;TC )LJT¥ CYC --_'-WPA-SS b..*:ELL VAC

:__2':'-:' '-"::4,?-j 77 ',Si:d.2- 'q. '2J 45 · 5 4..5 · 2 -_-&.

,_i2/iT/?;-- Z,8:22:5e, UNIT .34
- i¢2 i¢?)3 it_4 1f_5 1£,,!& tI-_._7 188 18_

)_f. iii--FRS RPH ,"!7_MP nTL ,,-E'_MPOIL ==T :_AT_'VOL-F .:-:_RB.POS _XH TEMP OXYGEN
H20

' '- , ' _-'= - _..,k-_- ;_TJ"7 ._c - 226.5 _.(519-- ......... 4_;'· _ i. 2. ,__ i_,.............

:. _::-_._ itl t.t'2 ii.':, t14 !t5 t16 2_t
:..P_}'--C'FH ._?'£_-'i"r4F_U i..:;'G-{!NIT FLOW C:FH DEG.BTC DUTY CYC D:YPASS '.'JELL VAC

--.,2 ! '7,;,_";6 _,,.:t S i. !5 '?..t_ xil;J. 3,., 48. F., -46.5

,.. , ': .:. ::'_? -;:iL_:2.7: !; ;..:NZ";- 54

i] q_!. '-,._2 2.;-)75 I ;34 i E;5 J.;-._6 i ¢ 7 1¢8 1_-.-'4;._,,:.RS RPM :_0 TEMP OIL TEMP f]IL PSI BAT.VOLT CARB.POS _XH TE'_ OX,YGEN
:--,. y ';. - 7':_c_... i. I'.'.:. 2 155 . I _1. . lB i,3 .,.'-, ?o_,.5 :.--',.,1._.9 0.620

it_:_ ill 112 115 114 115 !15 2f_l
i...FG-CFPt I.PG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS _ELL VAC

__ .... '25 7'::,7:1.6 81 81. i _;. '22 4-.7.5 5_._.4 -46.1

]
)]

I ' '" ,'",,c-:_-t.,,' NC · ' ....



· .'_-:'' ':'.:'' :.-'::__'"-.2';¢'3" ,i'.._.'.7..... ". . -.:'iii-'.': ': ;:.x'£ : c.,,q, b,>_9 .?&, ..'-2:'" _._]8 : L;_9
'- "-":: ".,':t'_ _.;._.'] '-;-'-?'!F ".ZL ' :-";".¢ -i.. ..:q'r_ '-:A"., ]:.'T -:_;'_=...=,,.,, 9:3.% 'ETH '7.--Mr_, {.]XYG;-i

] ·
...'i '

.... i :[- . ;..-. .-:. --_-,
. 7.4 , ' :'_--'" ,'"I,.';}i , ";:'_74..... : i ".' /;r. '"'.':, i""?:v' ','"..L-'% .';., ..... .: _]"'. .-'./f" - --- --,._r ................................ -, . ...... ..... ;.;....r.._._. >7.L _. VAC

::'3 ': ...... ';:' "..-_ · _.: 5' 'i . _ -' :.'5. ,_

' .' :'"':' X' _.'2'7' ': '.-:5 · :N ;. T ':, .i
..-:/_ --':'.5 ":./-'r4 -!7.'6 '"ih:? -!L 5;"? :;2;':.7.i.. ,:'.:;'.,i -'-.]-;-.'...iL7 L'_:'.:w].T:,,?"'%SEX:-: ';'ENP OXYGE?

'": -' .. :':F==., '. :,::_..;:: :..55, .!' E''5 ,'.Z ..:%. c_ "--.:,';.... C'E'9, 7 O._23

] _..i;i tiZ i_.fl !'1'5 iI.z i15 .clA "27J1'

....'"'.'4 <,FM .DG--"f',aOb LPG-'i.;;'..Ci'T ;-LCDW E.?i'4 FEG,BTC DUTY CYC '7¢Y._ASS 4ELL VAC

" -": -:';6 .t _.6 '77. X.'. "-.,,'..-,' 59 C! 5'2_· .3' -.'13- 4

: .-." .:.'Y'/9 `7 ';_ _'53; _-4- -*r.;i ..... a
':;: '.;-:'2 , :.J;'C: : ,::-,z..... ::25 '',.,-:16 '!_7.-" -.gib 1£49

...../- :..'--.'.:-3 ,.;?M q:::JG :' .'--71--".";iL -'. :' _.'-_ ::'.:? .:'.,,':"5i.7 i,'::,,:_.;E*,/."}S ..{;:.{.-i ;-EMP OXYGEi......... :'_.c_. [ ]. ;. , _ , J.5 . . ' 2...... ;..-. ;_ '"- '::' .;.),.56._,, _;, _:.-_·...... ¢ .: . ..... . _

'.i¢4 II1 12 _.:_ ;;1;- 15 il,_ .,.-zl

............... r",' ,':;':,.; :'.r'r- ......;7 ?ij'T"-' e2'[C ....... ' ....... t/AC
....::'6--CFH ui"'_--:,*IL_tJ [..P.f..--'--".:'';i'T..... ? ..... S_ '........ 'C:..... S-;'I...... C''i _",'-.-.."r.-: ..,iL L

... ':r._ 7_[J6 'L3 '_' 7.6. -'_ '?. O .:?,_, -_ :5(4. ,'i -4.'_. _;J

, S?' ¢8:54:¢;,5', _]Ni'F 7:4
! - '-."2 -(!¢7 :.¢'.4 i f."-5 ":_i._ '.¢.'.";7 (.";8 1_t_

c-t,;,= r,,',.._ ;_.PM i42C '}'-'h = ;..-iL "{'7.iq;v ,S"L iaSi ;'2(:51-i,V"SLT ;]ARi--,? 3S £XH -FEHP OXYGEi':
5:,.:":.',:2. 17_7. . i I 1,.. ,"'...... I -%5 , c: S 7 . _.- ...'_, S 5_, ;_ :. ....'7'i7i_i....,:..'_' _ ,624

.,.'.:'3 I. ! ! '. i2 L15 i t4 i 15 : i._ :2E-_1

__re-t-q'4._., fLOW '.re DES.S/:.-- Od'FY f%'C
'. ;:"'3---CF7i ,_PS--THOU .......... " ....... %''P AS:.& ''!ELL VAC

'*. 71 7(_6 _'=_g --:'7 '!. ' = "; .357 ' 5;:;:i2 '--'!'3 I

] :¢2/1.7/92 .¢8:54:12 LJNiT -:';.4
C_i l,°}_2 !L85 i04 :i05 !¢6 t.07 !08 18;_

..... · ',-:.....o OTL r-.'Sr. E:AT './GL".' CAf_.B,PQS =y_4 'FEMP OXYGENEN8 !"_R_ RPM i420 ]-;--.*4r_ :] i L .':~:'. "' , ........

53..'?.'," :;.797 i I i 3 _5 = .i_ :::,e, / .:.3 8 ?'-' i :7_'E';1 ,5 I._ &23

i_ i1! 112 t1,_ t14 t15 i16 '201

LPG-CFM ,.,-'G-t_Ot._ _..r'G-.-,'4,? ?LOW .t.,_-i'_ DEG BTC DUTY C'/C .Ti';YPA:-:S ..';E.L.L ','"AC
1 .... 76 9 9. ¢J ;_9. ¢ 4..3. 12.34 7f__46 =,._ - . D_,_.:7 -

]
)]



....7','c.'-.!::-ii_._:55:4.Ei :...;NIT_d-

-: ' _:_i:' . _-,7'-: ....,-:*, "!,')5. ,.'46 t f_.? ! ';-'-::8 ! $.;;9

-.:'_._. ,:.-:'3 ,:-2_1_ :12.0 ':',z:NP ;][- FE:i-I¢ OiL F'.Si' --'_" Vt]i_T CAR. B.P']:3 .._-XH TEHP f]XYGEN
· 17.._i_l .

............. ,_4= - "..5._ ":r-'.

. , :?O; . _ - j.. / ,........ '_ ._.5.2 . .-,_. ,' ! Z"g-;8. U La. &2_

_,, "i 1 '__ 2 t_3 _ 14 1.15 I. 16 :aeJt..: .. & &

=:-.,.":,. F_':J_.--/HOU L:.._,G-i...,,.',iiT :-i..Oi,,.; CFN OEG.i-DTE: '.}UTY CYC EWPASS ..'.;ELL VAC
.......... _ 7_. 7 '?. _,;J ,'5:5 2 %!;..7 -'+ z,. FJ

] .-,, :.-'?2 ,:ic;':e<S:54 UNIT ?":
.....i. "f_!2 i._-_3 :[_:Z.;4 t L;35 _.7216 .i.i_2)7 i '2;8 1 _

*{.H,3H,_.S R.PM H20 T-MP QIL TEPtP OIL PSt BAT.VOLT CARB.FOS EXH TEMP OXYSEN· . . .% .4 ---.5572 !784 112 S I_6, 87.9 15.6 _a.5 1217..8 _,625

iiO ii 1 112 t15 114 115 t16 281

] i.FG-THOU FG-iJiqtT FLOW CFi't DES.BTU, DUTY CYC BYPASS ;,gELL VA[]
F t3-.CFb! !.
7:.'5[_ 7';[_6 177 76.5 9 ._] 40.2 5£J.1 -42.8

........... '" dNIT .54.·'.2/:i *.7,-_,.jio¥ .-'.1..'.+:.:4£.,
!.:2i ; _;2 I 03 i 04 I f_:,_ 1.,2;6 i ¢7 i _'18 1_

........ M" - '- -_ ...... ,,0.., . OXYGEi,;

"7:'i_ ._h_.-_ ;:-PM _..-'0 'F_!-_]"iP_2_L "-::;'_ "'iL PS T 9AT '_ _-' CAR, B F_S EXH TEMP
.':.,-57'T.. , -?_2 . J. , &_,._ !:_'_._. ,33,7 ,'_3 .7 .-_'z':z'-..&_ '224 .7 i_ · 621

;.i¢] _.i1 t12 11..:3 t14 115 116 2_1

.__zG-CFM _.PG-THOU LPG-bNIT FLOW CF!"1DEG.BTC DUTY CYC BYPASS WELL VAC£.26 7¢.-_& "£¢J2 76.6 9. _1 40. ! 5VI.I -42.7

_-7.:9.? :'_9."7i_:,T-..7'-: L_i'-_J.T .-4

ENG HRS &PM H20 TEMP OIL 7EMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN
....... i_,7 - 87.3 --. ......_':::,2. 1.795 3.2!.:+ "= .:_ 15.0 .:_J 7 _..-*_/._ _.&21

Ll_;J II1 112 i15 114 115 I1_ 2811
_..?G-E_iq LPG-]-idOU LFS-UNIT Fi.OW CFM DEG.BTC DUTY CYC BYPASS WELL VA{]

:- -'::' ,':i.i&, 255 75.2 9.,;_ 45 .3 _';_ '_ -42 7

]
w2717/92 _9:49:4.4 UNIT 34
1_1 iD2 1_5 1_4 1_5 i_ i_7 108 I_

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEI_ OXYGEN

J 5575. 179¢. !15.7 156.9 82.4 15.7 34._ i21_.5 _._22

llf_ 111 112 115 11.4 115 116 Z--'_i

LPG-CFM LPG-THOU LFG-UNiT FLOW CPM DEG.BTC DUTY CYC BYPASS WELL VAC
2.2? '7_ 284 75._i 9.0 40.5 5_.! -45._

]
)

]



u::_NLiFAC]L.'REDBY '.;-iq.SYSTEMS iNC. i<:,ODELV3 S,'N 3';
'.]!,_NEr]

l) -
- ·

.... ' ::"'r::?- i'i"''' : :5 ,'='; i";; LJ[',I]: i .:-..4

t-iit ' ai? ............ i ;Zi6 i?:,/ i ¢.;;8 1¢9.... . ,..-- _. ':.".S_ i _Sr.l. .:.f_:5 _ ' ......

..;':z = '_ ;=.f,_ :._-'.',m -:: .............. ...........
.............. :_-' :.i:L. ";"::'4p ,:,:_. :Si AAT. VOLT .,mi_.,,:.',.i::',..p__EXH ]'EMP OXYGE:

.............. _.=-<_,...... 57 ,S: .::; .:-:,. ':>' -'_'+. :. :-,:-- -_. / ¢.621

!.,',J [ '_i i t2 I ':,7 t 14 :. 15 t .:...6 .-:.<,]1·._F--r--=:,_ .i-:G-THOU LPG-Ui'..J'rT r-'LOW ;'¢_'J L'.'EG 2iTC, DLJTY CYC BYPASS '4ELL VAC
:] · ._ '7';:.L6 .",_s,..' 7,:_. i v, ¢J ,_.. f,i .... i -<+.__.4

] °

:.;2/i 7 / ='-* : I._7 ' _' "c,._ 1_¢ ._4 UNi; 34
:.2!1 i_2 !¢5 !,t;__. t¢5 i_,]6 I.,'F7 i¢¢6 109

;:.!qG HRS r]¢M H20 -F!.ZMP .'].,.L i'_--;'4_ n'_ -:"-
.... ........... L PS.,_': ,_,,4i . VOLT GARB.POS EXH TEMP OXYEiEf'i
5373, i787. '"] '" . 34._ _245.2 ¢.620l.-.k_..--. 157 5 85.2 i5.7 - ,

:i.,'_ rtl 1i2 1i:'£ il4 t!5 116 2'_1............. _,f :.'JELLVAC:_l"'tS-t'i- r] :_r G-THOU LPG-Urq'r T, :- L E,'W C:'::i"i :iT:EG.:J:'FC F:'UTY pvr._.._ R' ,c'Ac-'=':...
..... 4-m ....:. 2."B -::i6 :52,_ ,' :::,, :.:: :::, 7 -.._.. '2 .-.*4:'.2 --':5.7

]
....... ,:,: i i UNiT
_-;'_ / I -7//"r_._.Tz;. L._. ,_:;i?.,... ._."_,_.,

I J51 ! ¢2 ].f:::3 i f:)4 i f:)5 1 _¢6 i [:i7 I _8 1 _;9
:ENG HRS RPM H20 FEMP OiL F:MP OiL PSi BAT.VOLT CARB.POS EXH YEMP OXYGEN

'-j_.,_ .._._=-?--.-r !787 . i_'_.-.5 157,4- 85. -/ i3 .7 34._ '-".247.7 ¢,_20

........... 11 4 l

] LPG-CFM ,...FG-THOU LPG-UNiT :--LOW i-.PM DEG.E:TC ::;,UT'? CYC BYPASS WELL VAC") ,.'_ 7:,36 J.:,4 75.6 9.0 .36.5 5¢._. -45.&

';:::2,-"2,--'/9_ i;;_:J.9-'-:.z5 'iNiT 34:. j.-)J. ?' !. :.::!3 J Ei4 ! o:5 _ L;._6 l ,::-r
........... . '-f"O .: r:.:..:;:: :']iL TEMP nFL :,__r .SA"F.VOLT .]ARB.i:':-_B F-XH TEMP OXYGE;i

55.'3 1798 i21.7 _= R 83,3 i3.7 54.7 J.218.¢ C¢._2!
1 ]._._ tt1 112 i 15 t14 It5 !16 2'_lt

-] ;..PG--CFM LPG-THOU LPS-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS _,,ELL ',AC

J 2.27 7¢J6 355 74.,_ _.*.¢J 4¢.8 ._. 2 -45.1_

J 'b2/i7/'92 ii:._:25:;]9 UNIT 341¢_1 1¢¢2 :¢5 1_4 105 11_6 1¢J7 i_]8 1_

ENG HRS RPM H20 TEMP ]IL TEMP (]iL PSi BAT.VOLT r']ARB.POS EXH TE_tP OXYGEN

iJ _'_-''-' _784. t""*' 2 157 9 _8.9 _5.7

_ .___ .j ..... _ ..... 34, I '245. i:J EI.&lB

i i ;4 :',.i i i: 2: l i :5 :!.14 l 15 i t 6 2,':_1
:_PG-'CFM LP£".-}-THOU L.PG-,.JNiT FLOW CFM DEG,BTC DUTY CYC .S'.YPA'-SS '._FLI. VAC

.::.2_ 71_ .'367 76.2 ' ._::J 47._ .5_;. -4.5. _
.[.

)]



":ANUFACT_..:RED E:Y ' .r],SYS]'iSi"['_. £P._C. i'4ODEi_ _..'.3 S/N 54tm

C'.,..:Ni¥ _

....'._,''--..._.,:'UNi .74"' ''. ..... i'..... '_ .." _.

. . L_Z_2 _ ,.;.'::3 I._Z,_4 i. !;35 i i_6 1.;,i;7 i Cd8 1_9

::.1'..i_k-_.A:S l_Pt'd H2G TiEi'_POiL TEMP ,3IL PSI BAT.VOLT CARB.FOS EXH TEMP 0XYGEi'i

.......... "" "'" [ 57 .::3 6,5 4 o -4 i _"J"J.o

......... _._";"'3], i ..' -' ..... '-.-_ _ · * _.,,., . 8 I_. 62_

15_ I' i i i2 i15 i14 !5 i16 '201

] _,:t3-CFifi ,_PG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC]. 26 7_.,'l& 373 75. & 9.0 55. I 5_. 1 -45 ,&

,::-::. --7 ,',::,'-";._P .' 45: 54 UN I T ...74
1._J1. i 02 I t,_*l3 !._4 105 1 f_6 107 i t_G t

:<i'48nRS RPM h20 i-icMP OiL iEPti:OiL >"31 3AT.VOLT CARB.POS EXH TEMP OXYGEN

':?-" 17_! 124 5 =_ '? - 15. 34 _ 17._1.,2 _.&18
io_ .,.:, 85.2 v -

.... ].! i i 1'2 t 15 Li4 t 15 116 2_1

-]---:.:-'r! ..::!>':-':;-_OU LPG-UNIT F:LOW C?i-q DEG.BTC DUTY CYC BYPASS WELL VAC·..,;:,3 ]36 ,_09 76. lb 9. ,._J 44.4 51B. t -45..1

_-2,/!7:'92 ii;:i:49:,;b7UNIT 54
e_l 11._2 105 1_4 1_5 106 Ik:_7 108 1819

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT_VOLT CARB.POS EXH TEMP OXYGEN

J--_'--IL_-_374:. i798. i25.5 i59.2 86.6 15.5 34.6 1240.5 _.&18i_ t t i ",_12 t. 13 t 14 t 15 ! 16 2-,";31

Li'G-CFM !..PG-TFiOU LPG-UNIT F'LOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC·_ 4.1._- . 12.,::..26 70_ "'"' 76 1_ .0 4.4.1 5_/3.2 -42.9

....

;i!i2,-'J.7,,"92 it_$:57:34 UNIT 34

CNG h_:S '.:.:PM H20 ]iEMP OIL i-EMP OiL PSI F:AT.VOLT CARB.POS .CXH TEMP OXYGEN

_==-'_ !79L_ _'_ ? _ -' 34.4 1259.6 _l.&I8

1-o._ 58.3 e3.6 15 ,'

t i;;J ti1 112' 115 114 115 tI6 201

LPG-CFM L?G-i'HOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC2.26 7._6 441 76. _;3 9.8; 58.5 5f_.2 -45.1

J
_;;?/'_"g_ _ _5 ?_ UNIT 54

!._1 1_2 1_5 1_4 1_5 lO& 107 1_ 1_

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN
_,o=_,e. t796. 119.9 157. 9- 90.1 15.7 54.7 t226.8 _.&2R;

I 11,_ 111 112 115 114 115 116 281
d

'-_-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DU_ CYC BYPASS WELL V_'

].].26 706 478 75.5 9., 42.2 5,.1 -45.0



·

.._._._;, _--_L...... 'r:.'-:,' dY :,- . ,',. _:,'_'___.¢i.':.- i'.iC _ ,'iODEL '.-,':S S,,'r-J 7 '::
_]WNER

]
..2,: ',/:42 ' i:.i8:48 UNIT ""l.

..:?! J.C-'2 1_---',_; _/34 ! ¢;5 i .¢.';._, ; ,:b7 :i,,.:J8 1f¢9:'!.:L:.: ,..4RS !q!PM H.20 ";"'::'_P:...... .._"'"'sL ":TidF' _....J t t....PSi BAT VOLT CARB F",]G EXH 'TEMP OXYGEN
-7_. 2,5 ........ 87 E; i.,3 5 -]4.& .t2 'r'--' 4 lib.&lC"::27 :::........ I .7 .-.-.:'._-.:.,-':, .....

] -. ;_6', ill t12 il- 114 115 .L!6 'ZF'Jt
'.f:-'S-;'_'.Fi'q LPG-THOU LPG-tJi,ilT FLOW CFM DEG.BTC DUTY CYC E_YPASS WELL 'i/AC

.'. '25 '7_6 49',;J '7,5.9 _. _ 39.6 57). 1 -42.9

]
2,,"17 -' c,-"2 .: !: 7;_: 5'7 [.:N 7[.... _-

?iG HRS.... RPM H20 T_:-MP OY _ "r=,,_c,::,T_.._._..,':"=.T-.,_ :S:AT,_.'-a_..-_T '2ARB .,=n=-.,-._;-Yki TEMP OXYGE;',

: -:--? :_ .,''7_3:. ' _'_-- ""_ '....... :............. ,. _,, i.:, , ._-"-':.. ,::..z.. c:, ; .z,. _ , , 2 4¢. _ V). 61

: ' ; 2.3 -". .7_'::._1
2 4_

_k

-.r:'G-E:FM ;.?G-THOU LPG-_;-i':"r .-.........t.t..:,., ---'..', .::_-._._:;f, DUTY CYC '_:"_"PA:..--..S:,..'ELL VAC
..... 25 '7¢J6 !'5[ -] ';7%,. , :'- ::;. i:':i. '4 ! .,:-:' .,,...'_,';i_. -a-.3 . .I.

]
:.:......... -.= ,_: :,.:-/ UNIT ':.-"'i.

...l _it ,.._ 1 1¢2 _"._,,_,;:'.: :1.¢_._-4 i Iii5 11_6 10'7 i ¢8 1¢9

__..,. MRS P.PM H2G 'r?.MP ;21L .r,._-;_ ,--,TL ,._,c.i BAT. VOLT ;:'ARB ,::-m_ EXH TEPIP OXYGEh:- -.......... :c.a ......... -::_ ,-.... 228.*3 ti.617..._., _ :D . . . .-_, . ]._.. t-.; ., L;-_. ':.' c:,D. 0 .i.._. / .......

'_,: ._:.= [ L14 z15 i i;5 ,-.

:_PFS-CFM '_'f'4:...r=-i ......nuu L.PG-Ui'xii'"T FLOW CFM DEG. BTC DUTY CYC' 9'¢PARS WELL VAC

J '-',26 7¢J6 545 -*5 ¢ 9.0 42.4 "=':' ':2 -4-].¢

] _.,."';2/':.'.7,.'9_- 1.':'::48:7_k";UNrT 134
ENG HRS RPM H20 TEMP OIL TEMP ']iL PSI BAT.VOLT CARB.pns _XH i-EMP OXYGEN

5375. 1789. 1''_-'_.... iS.O..a 88.8 ii.5 _, .5 .,._257.8 0.619

I iI._ 111 112 t !3 114 115 116 21._1
LPG-CFM LPG-THOU LPG-UNiT FLOW CFM DEG.BTC DUTY CYC BYPASS .-'..,JELLVAIl

2 · 24 7i_6 359 76. _;) 9. '/] 4..3. i."._ 5 ¢J. 2 .- 42.9

¢)2/17/92 11:55:L_2 UNIT .34

1¢2 I ¢.'_3 1¢4 105 1¢6 i.Z'7 _,¢;8 109
I¢1

.... '...... BAT VOLT CARB.F';]S :-).;!4 TEMP OXYGEi'!CNG HRS RPM H20 'i-iE!'.IP _I__ ]',.-ZidP OIL ,-._: .
=_--' . ___ ._ ' .._ _1.618·.,.:,_5. 17_2. 1.'-"_.E; 157.'? 8_.2 15 ,' 34.c_ :-245 '-'

_lCJ 111 112 1i5 114 115 116 2_ll

XCFM LPG-THOU LPG-UNiT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

_l] 24 7£¢& 569 75.2 9._ 41. I :5_. I -'-e_2.9



','IANUFAC'i'L;REDBY 'J,R.SYSTEMS !NC. MODEL V3 S/N 54

CWN_:ZR

_] :_..... - ....... _2: F::h2_:(_'7 UN 17' ..'3.4
· '...& / . / · ? .:_ _ _..

:'iqGi-iR.E. RP;,1 H20 TF-_'MPOiL TEMP OIL PSi BAT.VOLT CARB.POS EZH TEMP OXYGEN

i] _:'.-?= 122 9

.....,_,,_,. i791. . 157.5 85.1 i5.7 55.ti 125&.& Ill.,_lC?

Li_ t11 i12 115 114 t15 1l& 20f

__PG-CFH LPG-THOU LPG-UNiT FLOW CFM DES.BTC DUTY CYC BYPASS WELL VAC

2 26 7,,,_6 585 75 '_ 9.0 35 8 50.1 -42.7
I I m

F,2/!'7/92 12:16:59 UNIT 34t_Z_i lFi2 ![Z_5 1_Z_4 1_J5 I(_6 i_']7 1_8 1EP_

Zi'_.IG',.4::aS P_PM H20 TEMP (]iL TEMP QZL PSI _3A'T.VOLT CARB.POS EXH TE'MP OXYIBEN
:::-_-_= 2-97 _"',' ,m 'h_ 2. ,S2 J 13 7 55 2 1257.4 0.&I8

i ii:'! ..':.i I _.i2 i i:3 114 1 15 1 l& 201
_.PS-CF"! LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

2:.27 7"]6 624 75.7 9.5 38.7 5P].2 -42 ,_

-I ":""'' 1-7.,o", _ JNIT::,_-_.,_,_ 12:18:ii 54
/

-"_ _.;_1 !FU2 1IE4,.5 104 105 1if& 107 108 1li_
J_ HRS RPM H20 'FEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

,_, .=. '792. l-.'_,.c,_r7:, i "_-' '- 158._ 82.5 15.6 55.2 1229.2 8l.&19

!.!,_] 111 t12 115 114 115 ll& 201

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

'2.24 7_6 627 75.2 9'. I-]; 41.5 58t. 2: -42=7

] !.,b2/!/,'9212:5_:45 UNIT 34
iD1 lit2 lei5 llii4 105 10_ 107 108 tgl!P

LNG HRS aPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

5576. 1789. 125. i 158.2 87. Iii 15.7 54.9 1241.0 !tta_t8

] ii_ 111 112 115 114 115 ll& 2_1

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL Vt_.

2.2:7 ',;_:]6 671] 75.5 9.0 45.5 50.1 -45,0

]
,'ZJ2/.t7,'92 12:47:52 UNIT 34
!_1 1_2 105 104 1_ l_& 1_7 1_8 I_

]J ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP
OXYGEN

--_76. 1800. 127.5 165.0 82,0 15.5 55.2 1255.8 ,.&iS

--] '-_11_j 111 112 115 114 115 ll& 2_1
} LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL V_'

_? 7_& 695 74.8 9 8 _4.8 30.1 -42.8

)



])
]

!'iAtMUi-H-..tL!,.L.- ',-i BY '..::.bYB,E:;lb '[NC. MODEL V,_ S/N ,34

_]NNER

--::Z/ :!.7 / 'i,."2 i ;.::.::i_)i_J:27 LJi',.Ii T .3;4

] i¢,)1 iii._12 105 104 105 1H 1f_7 ItB8 1_9ENG HRS RPM H20 TFMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

5.- . . -7 ,_5 1 1245.5 0.&16.:,76 i785. 128 l_ 163., 83.6 13.6 _ .

LiO 111 1"'_' 115 114 115 ii6 2_;1
LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS NELL VAC

,:.2,_ 7.,,]6 ;,--4 75.2 9. ;_ 55 7 3_ I -45 .it

]
............. 15 __ NiT i'.._

' '-h '3'.[_::NG Hi_._ !'!P1"1 rt.._D T_:Si'dP L "FJ-i'"_P (]'iL :::':-i ,BAT,VOLT CARB.FOS EXH TEMP OXYGEFi
5376. ].79._-_. 128. i i63..2 '?i_;;.8 15.7 :55.4 i259.2 0.618

iI_ i!i ii'2 t14 2_;1
IIZ 115 116

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

2.28 7___& 758 75. --'"' 9.0 45 .7 50.2 -_2..6

_}., j -- -o _ "" ' UN '" ... ,/,.' l..: i3: :i.7:,3z* ..... T -_i

i_1 102 i_;3 lPJ4 105 l_& 1_,7 108 109ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TE'MP OXYP__EN
5576. 1789. 125.o 161.2 85.2 i5._ 35.4 1228,8 8i.&18

IIE_ 111 112 115 i14 115 116 _.-,?d_1
LPG-CFM LPG-THOU LPG-UNiT FLOW CFM DEG.BTC DUTY CYC BYPASS NELL VAC

-'- -- ? 0 34.3 5_ 2 -45.0___.27 7_,_6 764 / o. 2 .

_2/_=/_,..,_ 15:4_:_7 UNIT 34

1_1 1_2 10J 104 105 106 i07 ].08 lla_
ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

5577. 1795. 126.2 160._ 88.J 15.6 J5.5 1252.5 0.&18

i!_ lli 112 115 114 115 116 2_1LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

2.26 706 , 816 74.9 _._ 58.5 50.1 -45,2

]
!_!2/17/92 13:47:i6 UNIT 34

101 1_2 105 104 1_5 10_ 1_7 1_8 1_

HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TE'MP OXYGEN
ENG

7_. i79_. 125.2 159.5 82.7 t_.5 55,4 1256.1 0.&18

I .i_ 111 112 115 114 115 11& 201LPS-CFM LPG-THOU LPG-UNIT FLOW C=M DEG.BTC DUTY CYC BYPASS WELL VA[:

2.26 7_6 852 75.a _._ J8.! 5_.2 -45.4

]



]

]
'!A,_iUFACTL-RED BY v. Fi.SYSTEMS iNC. MODEL V3 S/N 34
OWNER.

.,.2,/.i.,/_:.,'?:]..3:5;_;:21_]UNIT 34

'i_1 iD'_, .,,;,_r 1_34 1_5 1_6 1_7 1_8 1_ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH T.EMP QX¥SEN

5377. 1780. 125.9 160.5 82.2 15.6 55.6 1255.1 _.619

i10 111 112 115 114 115 116 2_ll

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC
2.28 7_6 839 75.i 9._ 34._ 5_J.2 -43.5

]
]' _Z:'2/i7''=? '3:57, ....; :56 UNiT 34

].D1 102 10J i_4 1DS 106 107 108 109

"N'

_ENG HRS RPM H20 F_MP OiL TEMP OIL PSI BAT.vdcT CARB.POS EXH TEMP OXYGEK

)_/, . _,,o. 123.8 158.8 81.9 15., 55.4 1248.0 _._18

_ i1_ 111 i12 115 114 115 116 2_!

%*_-CFM _..PG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC_
_.26 7{_6 856 75.2 9.0 58.0 50.2 -45.6
_/

J
_2/i7/92 14:t6:57 UNIT 54

i01 102 105 !_4 1_5 106 107 1_;8 ......1_
ENG HRS RPM H20 TEMP OIL TEMP OIL PSi BAT,VOLT CARB.POS EXH TEt_P OXYSE]_

5377. !785. 122.7 157.6 82.2 15.6 55.4 1255.5 _.&18

i!_ ill 1i2 115 114 115 ll& _1LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYO BYPASS WELL VAC

2.27 7_6 9_1 75.2 9.0 59.5 5_,1 -45,&

]i_2/17/92 14:17:42 UNIT 54

1_1 1_2 1_5 1_4 1_5 1_ 1_7 18;8 l_

_ ENG HES RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP O_YSEN5577. 1785. 122.8 157._ 84.6 15.7 55.J 125_.1 _2_

j 110 !11 112 115 114 115 116 2_1LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

2.26 7_ 9_2 75.4 9.g 59.2 5_.1 -45.5

_17/92 14:58:42 UNIT 54

-101 102 105 104 105 l_& 107 18_8 _EN8 HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEB_P 0_
5378. i8g_. 124.5 158.9 81.9 15.7 5&.2 1221.8 _.6_8

11_ 111 112 115 114 115 ll& 2_I
LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

?.28 7_6 951 74.8 9._ 40.9 5_.1 -45.1



]

]
]

MANUFACTURED BY V.R,SYSTEMS INC. MODEL V3 S/N 34
OWNER

] _b2/i7/92 14:46:59 'i ....=__.Nl I .-,-,
I_1 102 i_Z_3 [I._4 I[_5 1_6 I1_7 108 109

_--NGHRS RPM H20 T?MP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN5578. 1785. 128.4 !64. _ 85. i 15.6 i3.2 722.1 _._7

118; 111 112 1I5 114 115 116 2.01

_-_-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

). 71 7_& 967 _. 5 !f5.1 49.7 -gJ.5 -9.1

1_. ,-' 15:16:i9 UNIT 34
101 1_12 105 1_4 i_5 l_J6 107 108 18_

ENG HR8 RPM H20 TEMP OIL TEMP OIL PSi BAT.VOLT _ t_

uARB.P05 EXH TEMP OXYGEN

5578. 14_8. ].22.7 i56.9 85.4 15.7 9.7 610.4 0._4

110 111 112 115 114 1i5 116 201

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC1·52 707 15 !_.4 9.0 50·6 -f_·4 -9.5

]
] cfm

·

7192 15:29:27 UNIT 54

--_01 1_2 105 1_4 105 106 107 1_8 10_ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYSED_

5578. 1742. 125.8 157.6 85.7 15.9 17.9 78_.0 _.&17

118 111 112 115 114 115 116 2_1
_PG-..FM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC



:12/!.;/9215:29':56 UNIT 54
·..3 i ' ;Y__._.,_. 105 104 1_5 l_J6 107 108 109

:::!_-F-iS ;_PM H20 TEMP OiL TENP OIL PSI 8AT.VOLT CARB.POS E×H TEMP OXYGEN

] _73. 1759. 124.0 158_7 85.1 15.9 18._3 855.5 _.&16ll;J t11 112 115 114 115 116 2M1

'2G-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VA{2t.72 7i,]7 54 48.5 9.0 44.2 -0.2 -26.5

ff_2/,7/92 15'30: ?= UNIT 34ig_1 l_2 105 184 105 1E_& 107 1_8 11_
i-INGHRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OX_

5578. 17&0. 124.4 157.& 82.2 15.8 18.1 887_,2 8;-._&l&2

i10 111 112 115 114 115 1 ld: 2_1

i_PO-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL ViM:I.82 7'_7 55 48.5 c_._ 44.4 -0.2 -26.8

]

t-_-_ MANUFACTURED BY V.R.SYSTEMS INC. MODEL V5 S/N 54

OWNER

_1;/9_,'...... _ 15:50: 57 UNIT 54 .....................

102 1_5 104 1_5 1_6 107 IEl8 1Ill9
i_1

ENG HRG RPM H20 TEMP OIL TEMP OIL PBI BAT.VOLT CAIAB.POS EXH T_ OXYGEN
5378. 1758. 124.5 158,5 87.1 15,8 I9.2 92_,4 _.617

110 111 112 115 114 115 i16 2gl
LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

t.86 797 56 56.5 9._ 41..9 6.S -2-9,8

_J2/17/92 15:51:18 UNIT 54

18I 182 185 1_4 1El5 l{_& 107 1{18 t{_ENGHRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT OARB.POS EXH T_ OX¥I_E_t
5578. 1752. 125._ 157.4 81.0 15.8 21.a 985.5 _"-,_1_

110 111 112 115 114 115 ll& 2_1
LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

1.87 7_7 56 &_._ 9._ 44}.2 18.3 -32,1

J 7/_2 15:55:5_ UNIT 54
' I 1_2 1_5 1_4 l_d - 'l_& 1._7 11_8. 1_1_ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.P08 EXH TEMIm OX¥'_EN
55'7_. 1774. 124.7 157.8 81.0 15.8 21.6 1_54.0 _.6t7

I t!_ 111 112 115 114 115 11_ 2lgl
L=_--CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VA[3



_;;2/17/92 i5:54:1t._ UNIT 54
i_ 1 1_J2 1_5 104 105 i06 107 108 10c2

i-ENGHRS RPM H20 TEMP OIL T,--_iqP;]IL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

I
__ IFJ 111 112 115 114 115 1l& _,_1

LPG-CFM LPG-THOU LPG-L,N!T FLOW CFM DEG.BTC DUTY CYC BYPASS NELL VACi.96 7_7 42 59.8 9.0 41.2 10.5 -55.0

]
.~.....t i _ °{n_/17/92 t5:57:_5 UNIT 34

i01 102 105 104 105 108 107 108 1_9

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TE14P O_GEN5579. 1781. 12_.5 157.8 85.0 15.8 21.& 1072_T _,_i&

110 111 112 115 114 115 11& 2_1LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC
!.96 707 4g 5_.6 9.0 41.4 1_.5 -55.2

]

MANUFACTURED BY V.R.SYSTEMS INC. MODEL V5 S/N 54

OWNER

.......

_2/17/92 15:42:_9 UNIT 54
1_1 102 105 1_4 I_5 106 107 108 1_9

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

5579. 1789. 124.5 158.0 82.5 15.7 21.6 i074.5 _.61&

tlIB 111 112 115 114 115 116 2_t

LPG-CFM LPG-THOU LPG-UNIT PLOW CFM DEG.BTC DUTY CYC BYPASS WELL V_
1.97 7_7 58 59.7 9.0 41'.5 10.5 -5_.2

02/17/92 15:4&:00 UNIT 54101 102 105 104 1_5 1_6 107 1E_B 1tW9

ENG HR8 RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TE_ OXAcG_

55TB. 1785. 126.2 159.6 85.2 15.6 · _1.6 1076.9 _.&15
1L_ 111 112 115 114 115 116 201

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL V_

J l. m 7o7 lO.%
J1_/17/_/_ 15:46:57 UNIT 54lml 102 105 1_4 1_5 I_6 1_7 18t8 1_

ENG HRS RPM HZ0 TEMP 0IL TEMP 0IL PSI BAT.VOLT CARB.POS EXH T_MP OXYGEN

Jl 5579. 1781. 126.0 159.2 86.4 15.6 21.& 1076.0 _.615
lid 111 112 115 114 115 lib 201

I oo_n_t4 I D_--TU_I I I D_--IIEITT E; Ol,I r_ _E_ _Tr _J lTV rvr _vp_c Id_l J g_



................ :.... ._iL,_ ¸

]
_z/-- 15:_ : UNIT 34 2_''97 m5 21

__il i_2 105 1_4 105 1_6 1_7 1_8 1_9HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

:5579. i779. 126.5 !59.7 88.2 15.6 21.5 1878.4 8.&15

_10 111 112 115 114 115 116 201

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VACt.96 7_7 81 59.6 9._ 41.7 1_.5 -55.7

,_z17/92 t6:88:34 UNIT 54
i_l 102 1_5 1_4 1_f5 1_6 107 108 t_

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OX_N5579. 1785. 124.6 158.6 81.1 15.& 21.6 1884.7 _.&16

lie 111 112 115 114 115 116 201

LPG-CFM LPG=THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL V_i,97 7_7 112 59 9 _ 0 45.5 1,_._ -5'_.9

]

]
MANUFACTURED BY V.R.SYSTEMS INC. MODEL V,_5S/N 54

OWNER

_i;2/i7/92 16:15:42 UNIT 541Di t82 I_ 1_4 1_5 1_ 1_7 1_8 Ult.'
ENG HRS RPM H20 TEMP OIL TEMP OIL P_I BAT.VOLT CARB.PO8 EXH T_ QX¥_.N

5579. 1782. 122.7 158.4 87.5 15.7 21.5 1_184.8 _,4_t7
11_ 111 112 115 114 115 _1_ 2_1

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL V_iC

J 1.97 7_7 12& 5_.8 9._ 41.9 1_.5 -54._

_

_2/17/ = !6:19:57 UNIT 54

1_1 1_2 1_5 1_4 1_5 10& 1_7 11_8 11_

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP QXYGEN

5579. I7_. 122.5 158.7 8_.8 1_.7 21.5 1_85.1 _._17
1_ 111 112 115 114 115 11a 2_1

CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS I_L Vt:_

___1.96_ 7_7 154 59.& 9._ 42.7 1_._ -54:,_

·2/17/92 !_:27:55 UNIT 54
I1_1 1_2 1_5 104 1_5 lO& 1_7 1t2;8 1_

{{NG HRS RPM H20 TEMP (]IL TEMP OIL PSI- BAT.VOLT CARB.POS EXH TEM_ OXYGEN



ilid 111 112 115 114 115 !16 281
':?!:S-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

i.$8 707 15_i_ 39.6 9._,] 39.5 !_.5 '-54.1

] ·

]
]

i_r2/17/92 16:29:59 UNIT 34
%

liB1 102 105 184 105 10& 107 1_ 1_;9
ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CAGB.POS EXH TEMP O_N

5379. 1889. 121.5 157.9 8&.6 15.6 2_.4 1069.2 8.&17

Ii8 111 t!2 !13 i14 115 i16 281

LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL V_
]..96 7_7 155 55.3 12._ 42.8 5.8 -52.0

_72/i7/92 16:29:5i UNiT 34

ENG HRS iRPM H20 ¥EMP OIL TEMP OiL PSi BAT.VOLT CARB.POS EXH TEMP OXYGEN

5579. 1811. 121.5 157.9 84.8 15.8 19._ 1049.4 O.&l&
110 111 112 115 114 115 116 281

i LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CVC BYPASS WELL VAC

_1.97 707 155 51.5 9._ 48.8 5.& -5_.7
_J

]

]
MANUFACTURED BY V.R.SYSTEMS INC. MODEL V5 S/N 54

OWNER

02/17/92 1&:58:85 UNIT 541

/J 101 102 185 104 105 106 187 188 1_EN{_ HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYG_EN

5579. 188;8. 121.o 158.1 80.8 15.8 i9._ 1_50,2 8.&l&

11_ 111 112 11_ 114 1t5 116 2_i

.-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VP_.97 707 155 49.9 9.8 4_.& 2.5 -58._

02/17/92 16:50:18 UNIT 34

t 1_1 182 185 104 185 18& 187 188 1_ENG HRS RPM H20 TEMP OIL T_MP OIL PSI BAT.VOLT CAEB.POS EXH TEM_ OXYGEN

5579. 1774. 121._ 158.1 80.9 15.8 18.8 i_17.5 0._I_



.LI_ 111 112 1l_ 11_ 115 11_ 2_1

L.PG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL lAC!..95 7_?_7 {56 5_D.8 9.8 4_.4 2.8 -38.8

] _17/92 1,.'6:3_Z;:32UNIT 34 -'

RS RPM H20 TEHP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

5379. !76E:_. i21.5 ,58.5 8] .9 15.8 i8.8 i___09._D ___.6i5

11_ i!i i1-2 1!3: 114 I15 116 201

LPG-CFM LPG-THOU LPG-_,'NIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC!.95 7¢7 156 59.5 9._ 42.3 2._ -29._,

] p,'"'*J
]
]

¢2/i7/92 16:33:25 UNi'F -4

]. i-_1 :._';2 _P33 i ._;)4 ..._:';5 :.¢6 i _7 i f_8- I C¢9'-".' ,,_,l. ,,..F,r' _.; ;..'._£ i}AT.v,JLT CARB.POS EXH TEMP OXYGED.!,:..._G HRS R.PM H20 :--:"= ,.] ! L ......... l L ........
538¢. 1799. 12! ..'/ 157. '9 94.7 !3.8 18.7 _89.5 :D.616

Ill ;.12 i15 li4 115 116 2_1
110

LPG-CFM LPG-THOU LPG-UNiT FLOW CFM DEG.n_L, DUTY CYC BYPASS WELL VAC

1,88 7_D7 i62 48.2 9._ 44].2 _._ -28.7
]

_}17/9 '_ ........ ...,.
16:33:_. =, L!NI _' -.'_,',

] i_B1 i_2 i_D3 ',¢4 i_5 iD6 !_)7 !_8 1_9ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

5580. 18015. 121.9 158.2 82.9 15.7 18.7 985.5 _l.&l_

...

11_] _.11 112 115 114 :_15 116 2_1

LPG-CFM LPG-THOU LPG-UNiT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL UAl]

i .89 7_D7 165 47.5 !t .5 45._ -;D.2 -28.5

]

MANUFACTURED BY V.R.SYSTEMS INC. MODEL V5 S/N 34OWNER

]1_J2/17/92 1_:54:15 UNIT 54
1141 t_ -..

EN8 HRS RPM H20 TEMP OIL TEMP OiL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

5580. 1789. 121.7 ].57.6 8t.5 15.8 t8.4 982._ _.&16

i .t_ i i i . ,'z i i5 i i4 .._,.:_ 'i i,_, -:."E_1



i. 89 7qJ7 i _.5 47.4 9.0 .7_9.4 -(_. 5 -28,4

·:'.-.,.--;7/_ 2.6:5,$:3i UNIT ..-54

'_ H?S ;]PM H20 TEMP OiL TEMP OIL PSI OAT.VOLT CARB.POS EXH TEMP OXYGEN
IL

_58s_. !798. i2i .2 158.4 85. I;) 15.7 18.4 ,_79.8 PI.61&

[i;_J ill 112 ii5 114 115 11.3 "2_ 1
PG-CFM i?G-THOU LPG-UNiT FLOW CF?4 DEG.BTC i}UTY CYC BYPASS !,_,ELLVAC

i.88 71_7 164 46 .9 9. _] 59 .7 -q)._?' -28.5

]
_,:.,2/17/92!6:54:45 UNIT 34

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

558_;. 1795. 121.2 158.5 86.2 15.8 18.4 978J8 _._5t6

]i_ 111 112 115 114 !l& 2ail
115

LPG-CFM _.PG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VA[]
].88 707 164 46. b 9. ';d .39.i -:_J, 5 -28. I

]
.._2/17/92 i6:54:57 UNIT .]4

1,91 lk_2 fPS i,;Z34 i',')5 i86 i_7 l_J8 l_B9_ENG HRS RPM H20 TEMP OiL '"--MP OiL PSi BAT.VOLT CA_B.POS EXH TEMP OXYGE_'J

5380. i7_. 121. I 158.6 82.4 i5.7 i8. i _74.5 _;J.6i7

ll(;J 111 112 115 114 i15 11_ 2_1LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

_..89 7_J7 165 46.5 9._ 45.5 -_.5 -28._]

_]},.7/92 16:35:!__;' UNIT _4

1L_I 102 1_5 ID4 1_;_5 l_& 1_7 1_8, 1_9
ENG _RS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN

538_. 1787. 121.1 158.8 8_.5 15.7 18. i 975.7 0,&17

t18 111 112 115 114 115 116 2D1LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC
i.88 7_;J7 165 45.7 9. _ 58,9 -_-;_.5 -27.8

]
]

_pi o NER_J2/17/92 16:55:22 UNIT 54

ii_1 i_3_2 1_5 1_._4] 1_5 !_;_6 !_J7 1_8 1_;_

ENG HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CAEB,POS EXH TEMP OXYGEN

558_;. 1797, 121._ 158.9 87.4 15.7 18.1 975._ _-_.617

_.__,l_ iii 1i'':_. 11'4- ii5 ·i_ 2_1



.s.:-o

t .88 707 166 4.5.4 16.6 45.9 -¢;J. `5 -27.6

:i?/!-;/:2 i6:35:37 !..!NIT Z4

i'_1 I_2 105 1_3_ 105 1_zJ6 107 108 109
'_ H_.S RPM H20 T__-MPOIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN
ti

_t_80. 1797. 121 .F; 158.7 81.5 iZ.8 18.i;J 967.5 iD.617

i] Li_._ i 11 ! 12 i15 i14 115 I i6 _tDl'
=,-_-_,rn LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VAC

I.87 707 166 44.8 9._ ¢_J.i -_;J.5 -27.5

]
i52/!7,92 16:58:19 UNIT 34

.._ 1 1L_2 !05 1_4 iL_5 LiD6 1_7 11_8 1_9ENG HRS RPM H20 TEHP OIL TEMi_ OIL PSI BAT.VOLT CARB.POS EXH T.-MP OXYGEN
5580. i791. 121.7 158.7 87. I 15.7 18.0 964,7 0.61&

i -'',:_._ 111 ii2 Ii5 11,.. 2_;1
!15 116

LPG-C_M LPG-THOLI LPG-UNIT FLOW CFM 3EG._TC DUTY CYC BYPASS WELL VAC

·._-6 /_:/ 171 -_4.c ID. 1 45. _ -_.._ "17. _.

]
:b.:/17,92 i6:41:29 ;.;NIT ._4

_{iqGH'RS RPM H20 ='_:MP !]iL trl,i9 ,ill FSi 3AT.VOLT CARB.FOS EXH TEMP OXYGEN
5381,-I. ,.,_,-.'"_°9 __._.._'_°i_ i59 .P_ 'B3.i 15.8 17 .8 958 .6 I;.615

112 ii5 114 115 116 2811
111

LPG-CFM LPG-THOU LPG-UNiT FLOW CFM DEG.BTC DUTY nYC BYPASS WELL VAC

1.84 7i07 177 44.9 9. iD 44.6 -iD.5 -27.2

:5'!7/93 i6:45:24 !JNIT Z4

iE;1 i02 J._J5 104 lei5 106 i_7 18;8 109ENG HES RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN
5580. £785. 121.7 158.6 85.1 1,5.7 17.8 962.7 _,615

!lid I11 112 115 114 1I5 1l& 28;I,
LPG-CFM LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS WELL VA[:

i.85 787 185 44.9 9.0 4FJ.5 -_J.`5 -27.5

]

MANUFACTURED BY V.R.SYSTEMS INC. MODEL V5 S/N 34
OWNER

_i02/17/92 16:48:22 UNIT 54
101 liD2 105 1_4 1_5 I_6 I_7 1_8 i_9

t EN8 HRS RPM H20 TEMP OIL TEMP OIL PSI BAT.VOLT CARB.POS EXH TEMP OXYGEN558_. i776. 122.1 158.4 85.5 15.7 17.8 959.5 _.615



1. 84 7_._7 1_; 45 9 9.;,] 45.2 -f,-'J '- -27 _

]
'-._:'.2.:17/92 i&,:57:4, c;' UNIT 34

i_i i02 iFJ5 iff_'_i lf_5 i06 i_ZJ7 108 199HRS. 'FIPM H20 TE;"!P OIL TEMP OIL PSi .BAT.VOt. T CARB.i.'C,S EXH TEMP ,.XY ......

__./_8 - . ? '-' .._ 17.
vJ. :,/32 121.9 158.7 8,_. _.8 _ 965.6 ,_,6ii-

I ·:.".,_ ill 112 i:l_ 114 1 t5 116 2_i._1
L..P'_-CF'M LPG-THOU LPG-UNIT FLOW CFM DEG.BTC DUTY CYC BYPASS !,;ELL VAC

i .85 '7_J7 298 45.f_ 9.1_ 41.5 -_. 3 -27.5

]
;_.,.-'/-// .-.' I,,:;i;6'55 UNIT 34

191 192 11_5 t_.;J4 1;_5 106 i (.'J7 !.98 1,f_9
ENG HRS RPM H20 TEMP OiL TEMP OIL PSI BAT.VOLT CARB.POS EXH T'EMP OXYGEi':

558_]. 1779. 121.8 158.9 82.0 15.7 17.8 961.7 ___.615

110 ill 112 115 114 115 ii6 21_1

LPG-CFM LPg-THOU LPG-UNiT FLOW CFH DEG.BTC DUTY CYC E'YPPSS WELL VAC

!.85 707 226 45. _ 9. ¢J 44 ·8 -':_.5 -27.2

] ,52/17/92 17:15:54 LIMIT 8'E_2OiL ;::SI 3L;;.3 LOW OIL PSi SD UNIT ":i:,_

_2 _?'_'_' ' - , -

/.,,,/ ,_. 17:15:J4 LIMIT 615 ENG n-Air i,F)9 ENGINE FAILED UNIT 5,:--

1



APPENDIX E

SOIL PERMEABILITY TO AIR FLOW CALCULATIONS



#CTOSO2&.XLS

PURPOSE: The calculation uses the pressure distribution equation to analyze
the transient vacuum buildup at a monitor point during a soil vapor
extraction test. The following calculates a value of intrinsic permeability (k).

REFERENCE: Johnson, P. C., M. W. Kemlowski, and J. D. Colthart. Quantitative Analysis for the
Cleanup of Hydrocarbon-Contaminated Soils by In-Situ Soil Venting.
GROUNDWATER 28:3 (1990), pp. 413-429.

ASSUMPTIONS:

1. All flow to the well is horizontal, or neady so, in the permeable unit.
2. The permeable unit is homogeneous and isotropic within the cylindrical

section centered on the extraction well, with a depth equal to the
thickness (m) and a radius slightly larger than the distance (r) to the
monitoring point.

3. The flow (Q) is constant from the extraction well.

CONVERSIONS/
UNITS:

inw=- arm/407 darcy= 1*lOE-8cm2

GIVEN:

u= 0.08018 gm/cra*sec Viscosity of air u= 0.00018 gm/cm*sec

m= 40 ft Thickness of permeable unit m= 1219.2 cm

Q=- 76 ft3/min Constant pumping rate (STP) Q=- 35864.4 cm3/sec

A= 1.55 inw Slope of the base 10 semilog A= 3859.5 gm/cm*sec2
transient vacuum buildup

B= 3 min y-intercept of the semilog B= 180 sec
transient vacuum buildup

r= 35.5 ft Distance of the monitor point r= 1082.04 cm
from the extraction well

CALCULATIONS:

k= 2.30*Q*u/4*A*PI*m Intrinsic permeability k= 2.51E-07 cm2

CONCLUSIONS:

k-- 25.11 darcy

Page 1



NCT2S023.XLS

PURPOSE: The calculation uses the pressure distribution equation to analyze
the transient vacuum buildup at a monitor point during a soil vapor
extraction test. The following calculates a value of intrinsic permeability (k).

REFERENCE: Johnson, P. C., M. W. Kemlowski, and J.D. Coithart. Quantitative Analysis for the
Cleanup of Hydrocarbon-Contaminated Soils by In-Situ Soil Venting.
GROUNDWATER 28:3 (1990), pp. 413-429.

ASSUMPTIONS:

1. All flow to the well is horizontal, or nearly so, in the permeable unit.
2. The permeable unit is homogeneous and isotropic within the cylindrical

section centered on the extraction well, with a depth equal to the
thickness (m) and a radius slightly larger than the distance (r) to the
monitoring point.

3. The flow (Q) is constant from the extraction well,

CONVERSIONS/
UNITS:

inw= atto/407 darcy= 1*10E-Scm2

GIVEN:

u= 0.00018 gm/cm*sec Viscosity of air u= 0.00018 gm/cm*sec

rn= 40 ft Thickness of permeable unit m= 1219.2 cm

Q= 73 ft3/min Constant pumping rate (STP) Q= 3A.A.A.9.7 cm3/sec

A= 2.15 inw Slope of the base 10 semilog A= 5353.5 gm/cm*sec2
transient vacuum buildup

13= 3 min y-intercept of the semilog B= 180 sec
transient vacuum buildup

r= 35.5 ft Distance of the monitor point r= 1082.04 cm
from the extraction well

CALCULATIONS:

k= 2.30*Q*u/4*A*PI*m Intrinsic permeability k= 1.74E-07 cm2

CONCLUSIONS:

k= 17.388 darcy
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PURPOSE: The calculation uses the pressure distribution equation to analyze
the transient vacuum buildup at a monitor point during a soil vapor
extraction test. The following calculates a value of intrinsic permeability (k).

REFERENCE: Johnson, P. C., M. W. Kemlowski, and J. D. Colthart. Quantitative Analysis for the
Cleanup of Hydrocarbon-Contaminated Soils by In-Situ Soil Venting.
GROUNDWATER 28:3 (1990), pp. 413-429.

ASSUMPTIONS:
1. All flow to the well is horizontal, or nearly so, in the permeable unit.
2. The permeable unit is homogeneous and isotropic within the cylindrical

section centered on the extraction well, with a depth equal to the
thickness (m) and a radius slightly larger than the distance (r) to the
monitoring point.

3. The flow (Q) is constant from the extraction well.

CONVERSIONS/
UNITS:

inw==atto/407 darcy= 1*10E-8cm2

GIVEN:
u= 0.(:X:)018gm/cra*sec Viscosity of air u= 0.00018 gm/cm*sec

m= 40 ft Thickness of permeable unit m= 1219.2 cm

Q=- 76 ft3/min Constant pumping rate (STP) Q= 35864.4 crn3/sec

A= 1.43 inw Slope of the base 10 semilog A= 3560.7 gm/cm*sec2
transient vacuum buildup

B= 2.7 rain y-intercept of the semilog B= 162 sec
transient vacuum buildup

r= 18.5 ft Distance of the monitor point r= 563.88 cm
from the extraction well

CALCULATIONS:

k= 2.30*Q*u/4*A*PI*m Intrinsic permeability k= 2.72E-07 cm2

CONCLUSIONS:

k= 27.2172 darcy
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PURPOSE: The calculation uses the pressure distribution equation to analyze
the transient vacuum buildup at a monitor point during a soil vapor
extraction test. The following calculates a value of intrinsic permeability (k).

REFERENCE: Johnson, P. C., M. W. Kemlowski, and J. D. Coithart. Quantitative Analysis for the
Cleanup of Hydrocarbon-Contaminated Soils by In-Situ Soil Venting.
GROUNDWATER 28:3 (1990), pp. 413-429.

ASSUMPTIONS:

1. All flow to the well is horizontal, or nearly so, in the permeable unit.
2. The permeable unit is homogeneous and isotropic within the cylindrical

section centered on the extraction well, with a depth equal to the
thickness (m) and a radius slightly larger than the distance (r) to the
monitoring point.

3. The flow (Q) is constant from the extraction well.

CONVERSIONS/
UNITS:

inw= atm/407 darcy= 1*10E-8cm2

GIVEN:

u= 0.00018 gm/cra*sec Viscosity of air u= 0.00018 gm/cra*sec

m= 40 ft Thickness of permeable unit m= 1219.2 cm

Q= 73 ft3/min Constant pumping rate (STP) Q= 34449.7 cm3/sec

A= 1.56 inw Slope of the base 10 semilog A= 3884.4 gm/cm*sec2
transient vacuum buildup

B= 6 min y-intercept of the semilog B= 360 sec
transient vacuum buildup

r= 42 ft Distance of the monitor point r= 1280.16 cm
from the extraction well

CALCULATIONS:

k= 2.30*Q*u/4*A*PI*m Intrinsic permeability k= 2.4E-07 cm2

CONCLUSIONS:
k= 23.9542 darcy
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