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Abstract

A feasibility study for a proposed petroleum refinery for the Jicarilla Apache Indian
Reservation was performed. The available crude oil production was identified and
characterized. There is 6,000 barrels per day of crude oil production available for
processing in the proposed refinery. The proposed refinery will utilize a lower
temperature, smaller crude fractionation unit. It will have a Naphtha Hydrodesulfurizer
and Reformer to produce high octane gasoline. The surplus hydrogen from the reformer
will be used in a specialized hydrocracker to convert the heavier crude oil fractions to
ultra low sulfur gasoline and diesel fuel products. The proposed refinery will produce
gasoline, jet fuel, diesel fuel, and a minimal amount of lube oil. The refinery will require
about $86,700,000 to construct. It will have net annual pre-tax profit of about
$17,000,000. The estimated return on investment is 20%. The feasibility is positive
subject to confirmation of long term crude supply. The study also identified procedures
for evaluating processing options as a means for American Indian Tribes and Native
American Corporations to maximize the value of their crude oil production.
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Feasibility Study for a Petroleum Refinery for The Jicarilla Apache Tribe.

1.0 Introduction

1.1 Introduction to Study

This project is a feasibility study for a new petroleum refinery for the Jicarilla
Apache Indian Reservation. This study was funded by a Department of Energy
grant to evaluate oil processing as a means to increase the value of crude oil
produced on tribal lands.

This study was performed by the Jicarilla Apache Energy Corporation and
John D. Jones Engineering. The study was initiated on September 30, 2002 and
has been completed on October 29, 2004.

1.2 Objectives

The objective of this project is to complete a feasibility study to install a crude oil
refinery on lands of the Jicarilla Apache Tribe in Dulce, New Mexico. The
objective of the study will be to propose an innovative design for a refinery
process scheme to maximize the profitability while using a limited feed stock
supply. The objective is to obtain a feasible design using a combination of
innovation and integration. Traditional and non-traditional processing units will
be used. Utilities will be integrated for maximum efficiency. Downstream process
units will be carefully chosen based on necessity and practicality. Alternatives to
downstream processing such as purchasing blend stock components will also be
explored. The design will consider the production of specialty products and niche
products. The installation of power generation equipment to convert lower value
products to electricity is another alternative to increase profitability. The
establishment of an infrastructure of utilities and site development will allow the
Tribe to participate in complimentary projects including community and industrial
developments.

The objectives of the phases of this project include characterizing the crude
supply, developing the flow sheet, developing the product slate, determine the
capital and operating costs for the project, determining the value of the products
and development, and preparing an economic analysis.

1.3 Deliverables

* Survey and Characterization of Crude Oils of the Jicarilla Apache Tribe.

* Preliminary Engineering for a Petroleum Refinery for the Jicarilla Apache
Tribe (to be presented to the Tribe only).

* Summary Report of the Preliminary Engineering for a Petroleum Refinery for
the Jicarilla Apache Tribe.
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* Economic Analysis of a Proposed Petroleum Refinery for the Jicarilla Apache
Tribe (to be presented to the Tribe only).

* Summary Report of the Economic Benefit of a Proposed Petroleum Refinery
for the Jicarilla Apache Tribe.

* Summary Report of Innovative Design Techniques and Complimentary
Development Projects to Increase the Viability of Oil Processing Facilities on
Native American Tribal and Alaskan Native Corporation Lands.

1.4 Summary of Report
The written deliverables have been incorporated into the results and discussion

section of this report as the following sections:

4.1 Survey and Characterization of Crude Oils in the vicinity of the Jicarilla
Apache Reservation.

4.2 Preliminary Engineering for a Petroleum Refinery for the Jicarilla Apache
Tribe.

4.3 Economic Analysis of a Proposed Petroleum Refinery for the Jicarilla
Apache Tribe.

Additionally a Microsoft Powerpoint presentation has been prepared which
summarizes the analytical, process design, and economic analyses.

Finally, a presentation has been developed to illustrate how an analysis of oil
processing options can increase the value of oil production on Native American
Tribal and Alaskan Native Corporation lands.
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Feasibility Study for a Petroleum Refinery for The Jicarilla Apache Tribe.

2.0 Executive Summary

This project was a feasibility study for a petroleum refinery for the Jicarilla Apache
Indian Reservation. The objectives of the study were to evaluate the viability of the
proposed refinery and to identify methods of analysis which could be applicable to

other Tribes and Native American Corporations.

The study began with a survey of the production volumes in the vicinity of the
reservation. The crude oil producing geologic formations were identified. It was
established that crude from the same formations had consistent properties across the
geographic area. The annual production volume for each well in the geographic area
was determined. The production volumes were sorted and accumulated according to
the geologic formation of the well. It was determined that there was approximately
6,000 barrels per day of available crude oil production in the geographic area.

A sampling program was established to obtain crude oil samples from each of the
geologic formations in the area. The samples were obtained from wells and
gathering points at the locations where it was transferred to trucks for transportation
to refineries. The crude samples were representative of the crude oils which would
be delivered to the proposed refinery. The crude oil sampled had been subjected to
any weathering or separation that would be typical. The crude oil samples were
collected in containers which were liquid and vapor tight. The sample containers
were transported in a larger insulated container with ice to keep the samples cold
and insure that the samples wouldn’t be weathered during transport.

The samples were sent to a laboratory that specializes in crude oil analyses. The
laboratory used standard ASTM test methods and procedures to analyze the crude
oil samples. The analyses determined the properties necessary to establish the
process design and preliminary engineering of the proposed refinery. The analyses
determined that the crude oils were generally light and sweet. A light crude is made
up of more lower boiling components than heavy crudes. Light crudes produce
more gasoline and diesel fuel with less processing than heavy crudes. A sweet crude
has a lower sulfur content than a sour crudes. Gasoline and diesel specifications
limit the sulfur content of the products produced from the crude. A sweet crude
requires less processing to remove sulfur than a sour crude does. The crudes were
also determined to have a very low asphalt content and were waxy. Asphalt is a
salable product from a refinery, and a high asphalt content could be an advantage. If
asphalts are not present in salable quantities in the crude, it is desirable that the
concentrations be low enough to not interfere with alternate processes. The high
wax content of the crude limits the value of the heavier crude oil fractions for use as
fuel oil or lubricating oil stocks. Processing of the heaviest fractions of these crude
oils is necessary to obtain salable products.

Armed with the analytical results, a survey was made of the available technologies
for processing the available crude oil. Process units were selected and a process
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design was developed to produce a maximum value of salable products with a
minimum of processing. Based on the nature of the crude oils, it was determined
that the process could utilize a non-traditional crude oil fractionation unit that
would separate only the process gas, naphtha, and kerosene fractions from all of the
heavier fractions in the crude oil. The crude unit would be smaller and operate at a
lower temperature than traditional crude units which also made separations of diesel
and gas oil fractions. All of the heavier fractions would be processed together to
remove sulfur and to convert the waxy heavier oils to maximize gasoline and diesel
production.

In the proposed refinery process, the crude oil is received and pumped to a crude
fractionation unit. The crude fractionation unit uses steam distillation to separate the
crude into fractions of components of different boiling ranges. Any non-
condensable gas is recovered for use as fuel in the refinery (process gas). The light
and heavy naphtha fractions are recovered for additional processing and for
blending the finished gasoline product. The kerosene fraction is separated and
stored. With filtration and drying, the kerosene will become the jet fuel product. All
of the heavier fractions are removed from the crude unit as one bottoms stream for
additional processing.

The heavy naphtha from the crude unit is processed in a naphtha hydrodesulfurizer
to remove the sulfur and any metals which are present. The desulfurized naphtha is
processed in a naphtha reformer to produce a high octane gasoline blend stock. The
reformer also produces hydrogen which is consumed in the hydrodesulfurizer and
hydrocracker units. The bottoms fraction from the crude unit is processed in a
specialized hydrocracker unit which removes sulfur, converts the waxy compounds
and cracks the heavier boiling compound to produce diesel fuel and gasoline
fractions. The sulfur is removed from the units as hydrogen sulfide which is
collected with the process gas. The process gas is processed to separate the
hydrogen sulfide and convert it to elemental sulfur. The gasoline and naphtha
products from the process units are collected and blended to produce the final
gasoline product.

Based on the process design the principal products from 6,000 barrels per day of
crude oil would be 3,600 barrels per day of gasoline, 470 barrels per day of jet fuel,
and 1,900 barrels per day of diesel fuel. The value of these products was determined
to be approximately $87,500,000 for 2003. Based on the preliminary engineering of
the process, it was determined that it would cost approximately $86,700,000 to
construct the refinery. It would also cost about $10,600,000 to operate the refinery
every year. The project would have a return on investment of 20%. In a highly
competitive crude oil market, the price of crude oil would rise relative to the value
of the products and the return would drop to 4%. Under these highly competitive
conditions, the tribe would still benefit because it would realize higher revenues for
the crude oil it produces.

The completion of a study such as this one gives a Tribe or Native American
Corporation the knowledge necessary to evaluate processing options and also to be
a more savvy marketer of its crude oil production.
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Feasibility Study for a Petroleum Refinery for The Jicarilla Apache Tribe.

3.0 Experimental

This study utilized only standard laboratory methods for crude oil analysis. These
are detailed in Section 4.1.6.
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Feasibility Study for a Petroleum Refinery for The Jicarilla Apache Tribe.

4.0 Results and Discussion

This results and discussion section incorporates the written deliverable reports as
the following sections:

4.1 Survey and Characterization of Crude Oils
4.2 Preliminary Engineering and Process Design

4.3 Economic Analysis of a Proposed Petroleum Refinery
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Feasibility Study for a Petroleum Refinery for The Jicarilla Apache Tribe.
4.1 Survey and Characterization of Crude Oils.

4.1.1 Introduction

The first step to any new crude oil processing project is to identify the quantity
and quality of crude oil available. The local sources of production, both on and in
the vicinity of the reservation were determined. Much of the production on the
tribal lands is controlled by production companies which have leased sections for
development. These leaseholders pay a royalty to the tribe for the oil produced. A
refinery constructed on the tribal land would have equal access to purchase crude
oil from both on and off of the reservation.

The predominant crude oil formations were identified. A geographical basis was
selected. The production volumes were determined. Samples were taken from
each selected formation. The samples were analyzed to determine the relevant
properties for the process design.

4.1.2 Description of San Juan Basin in New Mexico

The Jicarilla Apache Reservation is located in the San Juan Basin of Northwest
New Mexico. The Reservation is located at the eastern edge of the basin. The
basin in New Mexico is generally considered to extend from Range 1W through
Range 15W and from Township 22N through Township 32N.

The oil producing formations identified were the Gallup, Mesa Verde, Mancos,
Dakota, Pictured Cliffs, Sanastee, and Chacra formations.

Further information about the site area can be obtained from “Environmental
Assessment for Reconstruction of New Mexico State PLH 1352, N.M. State
Highway,". Figure 4.1.1 shows the approximate area of the San Juan Basin in
New Mexico.

4.1.3 Geography

The Jicarilla Apache Reservation spans the eastern edge of the San Juan Basin
from north to south. The reservation basically extends in an irregular shape from
Township 22N through Township 32 N and from Range 1E through Range 5W.?

There is an existing refinery in the San Juan Basin. It is owned by Giant Refining
Company and is located in Bloomfield, New Mexico. To minimize direct
competition with the existing refinery, a geographical basis from Range 1E
through Range 8W was selected. This basis area will include production which is
closer to the proposed site than it is to the existing refinery or which is as easily
accessible to the site as to the proposed refinery. The basis area includes all of the
production from the tribal land and in the vicinity of the tribal land.
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4.1.4 Production

The production data was compiled by the Petroleum Information/Dwights New
Mexico® database to which JAECO subscribes. The database lists each well in
the San Juan Basin and includes cumulative and last 12 months oil and gas
production as well as location and formation data.

The production data was extracted from the database by formation and
township/range coordinates. The last 12 months oil production data were isolated.
The data were was then analyzed to determine the production volumes by
formation and by distance from the site.

Within the geographic basis, a production volume of 2,024,000 barrels of oil was
recorded for the twelve months of 2002.“” This is equivalent to an average daily
production of 5,867 barrels of crude oil per day.

Figure 4.1.2 illustrates the daily average production volumes by formation. Four
formations are the predominant oil producers. The Gallup formation accounts for
45% of the production. The Mesa Verde formation accounts for 23% of the
production. The Dakota formation accounts for 21% of the production and the
Mancos formation accounts for 10% of the production. The remaining three
formations; Pictured Cliffs, Sanastee, and Chacra account for less than 1% each.
Based on this production data, a design basis for the process plant was selected as
6,000 BPSD of crude oil based on the predominant four crude formations.

Figure 4.1.3 illustrates the production volume by distance to the site. The bulk of
the production in the geographic basis area is between ten and thirty miles from
the proposed site. The decline in production away from the site indicates that
competition for crude supply with the existing Bloomfield refinery is less likely.
Figure 4.1.4 through Figure 4.1.8 illustrate the distribution of production by
formation in ten mile increments from the site. Within 20 miles of the site, Gallup
is the predominant producing formation. From 20 to 30 miles from the site, the
production is split fairly uniformly between the four predominant formations.
Between 30 and 40 miles from the site, the production is mostly from the Mesa
Verde and Dakota formations and beyond 40 miles Mesa Verde is predominate.

4.1.5 Sampling

Sampling procedures were developed to obtain samples which were characteristic
of the proposed refinery feed stock. The sampling program concentrated on the
four predominant formations plus the Pictured Cliffs formation. The samples were
taken from production sites within each formation. The samples were collected
from the gathering point where the crude oil would be loaded onto trucks for
transportation. The samples were representative of the crude oil which would be
delivered to the refinery. The samples would reflect any effects of weathering or
gas-oil separation which might be experienced between the wellhead and the
process unit.
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The samples were taken in containers supplied by or approved by the analytical
laboratory. The laboratory supplied special containers for volatile samples. The
sample containers were filled then placed on ice for transportation to the
laboratory. A documented chain of custody was maintained between the sample
point and the laboratory.

Falkner-Red River Laboratories of Bossier City, Louisiana was the primary
laboratory.”) The samples were stored under refrigeration at the laboratory. The
samples were split for various analyses and smaller samples were sent to Core
Laboratories in Houston, Texas'® for specialized analyses.

4.1.6 Analysis

Falkner-Red River Laboratories performed the ASTM D-86 crude and fractional
distillation analyses and primary properties analyses. Core Laboratories
performed the ASTM D-5307 simulated vacuum distillation, nitrogen, bromine
number, and capillary gas chromatography.

The ASTM D-86 crude distillation gives the volume vaporized vs. temperature
curve for the whole crude oil. This provides an indication of the volumes of the
various fractions which can be produced in a crude fractionation column. This
data is also used in the process design to produce true boiling point curves used to
determine the design parameters.

The fractional ASTM D-86 distillations are separate distillation of each of the
fractions which would be produced by a crude fractionation column. The
temperature ranges for the fractions are based on the ranges to meet desired
product specifications. The fractional distillations provide information regarding
the quality of straight-run productions from the crude fractionation unit. They also
provide information needed for the design of downstream processing units.

The primary property information includes the sulfur content of the whole crude
and the fractions, and properties of interest for specific fractions. The smoke point
and cloud point were determined for the jet fuel fraction. The aromatics and
olefins content were determined for the gasoline and jet fuel fractions. The
viscosity was determined for the heavier fractions. The presence of wax in the
residue was also determined.

The Mesa Verde crude was very light. It produced only gasoline and jet fuel
fractions. The diesel fuel and heavier fractions weren’t present. The other crude
oils sampled had a heavier than diesel fraction which required further analysis.
The D-86 atmospheric distillation gives vaporization results to 650°F. Above
650°F, the hydrocarbons begin to thermally decompose. Typically, an ASTM
D-1160 vacuum distillation is performed to characterize the fractions which boil
above 650°F. The waxy nature of these crude oils, however, make the D-1160
problematic. As an alternative, Core Laboratories performed ASTM D-5307
simulated distillations. This procedure uses capillary gas chromatography to

analyze the components of the crude and estimate the full range distillation to
1,000°F.
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The nitrogen content of the crude oils and the bromine numbers of the residual
fractions were also determined. These are indicative of the olefins and asphalt
content of the crude and provide information for the process design of
downstream cracking units.

4.1.7 Results

The complete, raw results are cataloged in Attachment 1. The data are provided
for each of the crude oils analyzed.

Figure 4.1.9 shows the distillation curves for the crude oils sampled. The API
Gravities of the crude samples are shown in Table 4.1.1 along with the API
Gravities of common refined products and benchmark crudes. The API gravity is
inversely related to specific gravity. A higher API Gravity indicates a lower
specific gravity and a “lighter” oil. A lower API Gravity indicates a higher
specific gravity and a “heavier” oil. The crude oils sampled were generally light.

Table 4.1.1: API Gravity of Crude Samples
Crude API
GALLUP 43.9
MESAVERDE 60.3
PICTURED CLIFFS 34.9
DAKOTA 41.3
MANCOS 32.5

The sulfur contents are shown in Table 4.1.2. Sulfur in finished products is
regulated and the products are typically desulfurized to remove the sulfur to an
acceptable level. Crude oils with lower sulfur contents are called “sweet” and
require less desulfurization. Crudes with higher sulfur contents are called “sour”
and require more desulfurization. The crude oils sampled were generally sweet.

Table 4.1.2: Sulfur Content of Crude Samples
Crude wt% Sulfur
GALLUP 0.1
MESAVERDE 0.03
PICTURED CLIFFS 0.06
DAKOTA 0.027
MANCOS 0.148

The nitrogen content and bromine numbers are indicators of olefin and asphalt

content. The nitrogen contents of the samples were all less than 100 ppm wt. The
bromine numbers were all less than 10 g/100g. These numbers indicated that the
atmospheric reduced crude was suitable as feed to a Unicracker.
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The gas chromatography analysis results were recombined in fractions proportional to the
proposed mixture of crude oils to be used as feedstock. The combined fractional analyses
were provided to vendors to be used as a design basis for the downstream units; the
naphtha hydrodesulfurizer/reformer and the Unicracker.

4.1.8 Indications

The crude oils available to the proposed refinery on the Jicarilla Apache
Reservation are generally light and sweet. The crude oils have little dissolved
non-condensable gas. The feedstock will make gasoline, diesel, and jet fuel, but
will also have a residual heavy oil that will require further processing. The diesel
fuel will require desulfurization to produce an ultra-low sulfur diesel product.

The atmospheric residual is waxy and has a low asphaltic content. It will not
produce an asphalt product. The residual is primarily suited as feed to a cracking
operation. To optimize the use of capital, it was proposed to combine the diesel
desulfurization within a unit which would also accomplish dewaxing and cracking
of the residual to produce gasoline and ultra-low sulfur diesel fuel from the heavy
residual.

Prior to this analysis, neither the Tribe nor many of the leaseholders had an
understanding of the composition or properties of the crude oils they produced.
With a thorough analytical evaluation, it is possible to understand the value of the
crude oil produced and to make comparisons of options for oil processing or for
transportation of the crude oil to other markets for processing.
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Feasibility Study for a Petroleum Refinery for The Jicarilla Apache Tribe.

4.2 Preliminary Engineering and Process Design

4.2.1 Introduction

This report is of the engineering and process design of the proposed oil refinery
for the Jicarilla Apache Indian Reservation. This engineering and process design
was completed as part of a Department of Energy funded feasibility study. The
process design will establish the process and equipment requirements for a
refinery to process the crude oils available in the vicinity of the reservation. The
capital and operating costs for such a refinery will be estimated based on the
process design.

The process design is based on the analytical and production data generated for
the crude oils available for processing in the vicinity of the Jicarilla Indian
Reservation. The objective of the process design is to determine the quantity and
quality of the products which can be produced, the major equipment units which
will be necessary to complete the processing, and to establish a basis for
determining the potential economics of a refinery project.

The process design of the proposed refinery takes advantage of some innovative
process schemes which became possible based on the analytical properties of the
feedstock. A block process flow diagram was developed which identified the
required process units. A detailed process flow diagram was developed for each
of the process units. The design and product parameters were evaluated for each
process unit.

Based on the design information and the infrastructure requirements a site plan
was developed for the proposed refinery. A potential location was selected and
available utilities were identified.

The predicted products from each process unit were combined to project a product
slate for the refinery. A product slate is a tabulation of the product types and
quantities produced by the refinery. The product slate is used to forecast the
potential revenues from the refinery.

Finally, with all of the design information compiled, estimates of the capital and
operating costs of the proposed refinery were determined.

4.2.2 Innovations

Based on the analytical results it was determined that the composite feedstock was
a light sweet crude oil with little asphalt content. It was proposed that the diesel
and heavier fractions could be processed in a single hydroprocessing unit which
would accomplish distillate desulfurization and dewaxing, and hydrocracking of
the heavier fractions. A single unit would simplify the process. It would also
conserve capital because one larger unit would cost less than two smaller units.
Additionally, these units are typically designed for use at larger refineries.
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Combining streams which would normally be processed separately, brings the
unit to the size which is familiar to packaged equipment manufacturers.

It was determined that the UOP Unicracker'” could be used to accomplish the
desired processing. The diesel and heavier fractions can be processed together.
The crude fractionation unit would separate the crude oil into fractions of light
and heavy naphtha, kerosene, and then the bottoms. Because the crude unit
wouldn’t separate this bottoms product to produce diesel and light and heavy gas
oil products, the crude fractionation unit could be operated at a lower temperature.
Less energy would be required, and the unit could be made smaller and less
expensive.

One obstacle to efficient smaller refineries has been the need to use
hydroprocessing to produce a full range of products. The hydrocrackers and
desulfurization units consume hydrogen. Hydrogen plants consume natural gas or
salable products and have been one of the least efficient and most capital
intensive processes in the integrated refinery. Some smaller refineries have used
hydroskimming — using hydrogen produced in naphtha reformers to supply
desulfurization units. Hydroskimming generally can’t supply enough surplus
hydrogen to operate a hydrocracker or catalytic dewaxing unit, however. The
developments in catalyst technologies in conjunction with the properties of these
crude oils have allowed optimization of reformer hydrogen production and
hydrocracker hydrogen consumption. The reformer in this process produces
sufficient hydrogen for the hydrocracker in this process and a hydrogen plant is
not required.

4.2.3 Process Flow Diagram

Figure 4.2.1 is the block flow diagram for the proposed refinery. The crude feed
enters the process at the crude fractionation unit. The crude is separated into the
straight-run fractions or cuts. The overhead product from the crude unit is process
gas which is present in small quantities in the crude feed and may contain some
hydrogen sulfide. The process gas is blended with sour process gas from other
units.

The first and second side products from the crude unit are light and heavy
naphtha. The light naphtha may be segregated for gasoline blending or combined
with the heavy naphtha to feed the Naphtha HDS/Reformer units.

The third side product is kerosene which will be sold as a straight-run product or
filtered to make a jet fuel product. The bottoms product from the crude unit will
feed the Unicracker unit.

The naphtha hydrodesulfurizer (HDS) uses a solid bed catalyst and hydrogen
under pressure to remove sulfur from the naphtha. It is necessary to remove sulfur
from the naphtha prior to using it as feed to the reformer. The sulfur is removed in
the form of hydrogen sulfide gas. The H,S gas is removed with some process gas
and hydrogen from the HDS unit.
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The desulfurized naphtha from the Naphtha HDS unit is used as feed to the
Naphtha Reformer Unit. The reformer uses a solid bed platinum catalyst and a
carefully controlled temperature and pressure to convert the straight-run naphtha
into high octane reformate. The reformate is then used for gasoline blending. The
reformer increases octane by increasing the aromaticity of the naphtha. Hydrogen
is removed in the process as carbon atoms which were bonded to hydrogen atoms
form additional bonds with other carbon atoms. The reformer produces enough
hydrogen to supply the Naphtha HDS unit. The reformer also produces surplus
hydrogen to supply the Unicracker.

The Unicracker is a specially designed UOP hydrocracker unit. The Unicracker is
a multifunction unit. It uses hydrogen, carefully controlled temperature and
pressure, and a combination of solid bed catalysts to remove sulfur and to break
long hydrocarbon chains into shorter chains. The products from the Unicracker
are light and heavy naphtha, low sulfur distillate, and some process gas with H,S.

A sour gas treater with sulfur recovery unit will separate the H,S from the process
gas and reduce it to elemental sulfur in a liquid redox process. Clean process gas
is also recovered and will supplement natural gas as fuel to the process heaters
throughout the various units.

4.2.4 Process Unit Descriptions

a. Crude Unit

The crude unit process flow diagram is shown in Figure 4.2.2. The crude is
pumped from the storage tanks to the process through the feed pump, P-101.
The crude is then heated by heat exchange with the tower bottoms in heat
exchanger E-101 and then again with a heat transfer fluid in exchanger E-102.
The crude is warmed to about 225°F before entering the desalter. The desalter
removes potentially corrosive salts and water from the crude before it is
heated and introduced to the fractionation tower.

The desalted crude is further heated by heat exchange with the tower bottoms
in E-103 and then heated to the final feed temperature of S00°F in the crude
feed heater, H-101. The hot crude feed is introduced to the crude fractionation
tower, V-101, at the 18" of 21 stages. The crude fractionation tower separates
the crude into fractions of different boiling ranges which make up the products
of the process. As stated previously, the crude fractionation tower produces
fractions of light and heavy naphtha, kerosene, and the diesel and heavier
bottoms. The tower runs cooler and has fewer trays than a traditional crude
tower.
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The crude fractionation tower was modeled using the Hysim process
simulator. The tower was specified based on 21 stages — 20 trays plus a partial
condenser. The stages are numbered from the top down such that Stage 1 is
the condenser and Stage 21 is the 20™ tray in the tower. A side stripper with
three stages was added to the kerosene product draw to refine the kerosene
product. A pump-around was added above the kerosene draw to improve the
tower performance. The tower was specified to produce a minimum of non-
condensable process gas. Product specifications for the light and heavy
naphtha and kerosene products were also included. The pump-around flow
and heat exchanger duty and the kerosene side stripper reboiler duty were
specified. The crude fractionation tower has a water cooled overhead
condenser. Steam is added to the bottom of the tower to help strip the lighter
fractions from the bottoms. The crude fractionation tower was determined to
be 5 feet diameter and approximately 70 feet tall.

From a feed rate of 6000 BPD, the crude fractionation tower produces a
minimum amount of process gas, about 330 BPD of light naphtha, 2840 BPD
of heavy naphtha, 470 BPD of kerosene, and 2360 BPD of bottoms. The light
naphtha contains dissolved light hydrocarbons which have too high a vapor
pressure for gasoline. The light hydrocarbons are removed from the light
naphtha in the naphtha stabilizer tower, V-103.

The light naphtha stabilizer tower is a 19 stage distillation tower. It removes
about 70 BPD of light hydrocarbon process gas and produces about 260 BPD
of stabilized light naphtha. The naphtha stabilizer tower has a water cooled
condenser, E-107, and steam reboiler heat exchanger, E-108.

The heat demand of the crude unit is the sum of the duties of E-102, H-101,
E-106, E-108, and the steam added to the crude tower. These demands add to
a fired duty of about 25 MMBtu/hr plus about 300 Ib/hr of 60 psig steam.

Table 4.2.1 summarizes the yields of straight-run products from the crude
unit. The raw Hysim data'” are included in Attachment 2.

Table 4.2.1: Crude Unit Yield Summary
Bbl/dy

Crude Feed 6000
Fuel Gas 78 SCFH
Butanes 70
Light Naphtha 260
Heavy Naphtha 2850
Kerosene 470
Hydrocracker Feed 2350
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b. Naphtha HDS

The Naphtha Hydrodesulfurizer is based on a UOP Unifining technology®.
The process flow diagram for the Naphtha HDS Unit is shown in Figure 4.2.3.
The HDS unit is necessary to remove sulfur and other contaminants prior to
using the naphtha as feed to a catalytic reformer. The Unifining technology
has been licensed since 1952. The process uses hydrogen at specific
temperatures and pressures in the presence of a catalyst to remove sulfur,
nitrogen, and metals and to saturate olefins and potentially aromatics.

The straight-run naphtha from the crude unit is pumped to the HDS unit with
the HDS reactor charge pump, P-201. The naphtha charge is pumped up to the
operating pressure of the reactor at approximately 350 psig. The charge is
mixed with recycle hydrogen and warmed by heat exchange with the reactor
effluent in the feed/effluent exchanger, E-201. The combined reactor charge is
then further heater to about 550°F in the Naphtha HDS Feed Heater, H-201.
The reactor charge enters the first of two reactor beds, R-201. The reactors
utilize cobalt-molybdenum and nickel-molybdenum catalysts. The bed area of
the first reactor is optimized for removal of metals. The remainder of the
reactor is optimized for desulfurization, denitrification, and olefin saturation.
The effluent from R-201 is mixed with additional recycle hydrogen before
entering the second reactor bed, R-202.

The effluent is cooled with the reactor charge in E-201 and further cooled
with the separated effluent liquid in E-202. The effluent trim cooler, E-203,
reduces the effluent temperature to condense the desulfurized naphtha, H,S,
and any process gas and ammonia that formed in the reactor. The hydrogen is
not condensed and is separated in the HDS Separator Drum, D-201, for
recycle. The hydrogen recycle is integrated with the reformer hydrogen
system.

The separated effluent liquid is warmed in E-202 and then fed to the Naphtha
HDS Stripper, V-201. The stripper separates the process gas, H,S, and
ammonia from the desulfurized naphtha. The steam reboiler, E-205, provides
heat to the stripper. The water cooled condenser, E-204, condenses the reflux
to the tower. The reflux liquid is separated from the sour process gas in D-
202. The desulfurized naphtha is pumped by P-203 directly from V-201 to the
reformer.

c. Naphtha Reformer

The naphtha reformer is based on UOP Platforming technology®. The first
UOP platforming unit went on-stream in 1949. In the platforming process,
naphtha is reacted with a platinum based catalyst at elevated temperatures and
with hydrogen at a specified pressure. The naphtha produces a high octane
liquid product (reformate) and byproducts of hydrogen and process gas. The
reformer produces enough hydrogen to supply the Naphtha HDS Unit. The
high octane reformate is rich in aromatic compounds.
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There are two types of platforming processes: semiregenerative and
continuously regenerative. The semiregenerative process uses relatively
simple fixed catalyst beds, but requires an annual shut-down for catalyst
regeneration and requires a higher operating pressure and hydrogen recycle to
suppress coke formation. The continuously regenerative process uses a
moving bed reactor with catalyst being continuously removed from the bottom
of the last stage of the reactor, regenerated, and returned to the top of the first
stage of the reactor. The continuously regenerated units don’t require annual
shut-downs. They are also able to operate at much lower pressures because
coke build-up is not a concern. The semiregenerative process was selected for
this application because of its lower cost, simplicity, and because the required
severity resulted in modest increase in reactor pressure.

The process flow diagram for the reformer unit is presented in Figure 4.2.4.
The desulfurized naphtha from the Naphtha HDS Unit is pumped to the
reformer with the reformer charge pump, P-301, or alternatively directly with
the Naphtha HDS Product Pump, P-203. The feed is pumped up to the reactor
pressure which is between 150 and 175 psig. The naphtha is then mixed with
recycle hydrogen. The combined charge is warmed in the feed/effluent
exchanger, E-301, and then heated to the reactor inlet temperature of 600° to
650°F in the first reactor charge heater, H-301. The charge is then passed
through the first reactor, R-301. The reaction is endothermic, so the effluent
stream has to be reheated between successive reactor stages. The effluent is
reheated and charged to two successive reactors, R-302 and R-303.

The effluent from the final reactor, R-303, is cooled in E-301 and then further
cooled in the exchangers, E-302 and E-303. The hydrogen is separated from
the cooled effluent in the hydrogen separator, D-301. The hydrogen is
compressed in the compressors, C-301 and C-302, for recycle to the reformer
and for the hydrogen product. The separated effluent is then warmed in E-304
and fed to the reformer stabilizer column, V-301. The stabilizer column
separates the process gas from the reformate. The column is a traditional
distillation tower with a fired reboiler, H-304, and a water cooled condenser,
E-305. The stabilized reformate product is pumped from V-301 with P-303. It
is cooled by exchange with the column feed in E-304 and then cooled to
storage temperature in E-306.

The reformer hydrogen product is approximately 85% H,. Some of the
hydrogen product is routed directly to the Naphtha HDS Unit. The Unicracker
requires a higher purity of hydrogen. The balance of the hydrogen product is
routed to the Hydrogen Purification Unit.
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Table 4.2.2 summarizes the yields from the Naphtha HDS/Reformer system. The
principal product is reformate, a 97+ octane gasoline blend stock.

Table 4.2.2: Naphtha HDS/Reformer
Yield Summary
Bbl/dy
Heavy Naphtha Feed 2850
Gasoline Product 2428
Process Gas Product 20000 SCFH
Hydrogen Product 159000 SCFH

d. Unicracker

The Unicracker is a key process unit. It is based on UOP Unicracker
technology''”. The Unicracker is a type of hydrocracker developed by UOP.
The Unicracker developed for this process serves to remove sulfur, convert
waxy long chain paraffins to shorter branched paraffins and also crack high
molecular weight hydrocarbons into gasoline and distillate range compounds.
The process uses hydrogen, pressure, and fixed bed catalysts. The process is
similar to the hydrodesulfurization process except that the catalysts are
different and the conditions are more severe.

The feed to the Unicracker is the diesel and heavier bottoms from the crude
unit. The feed has a sulfur content of 0.30wt%. Approximately 60% is heavier
than diesel fuel, and the heavier fractions are also waxy.

The process unit was designed around a single, four-staged reactor because of
the low feed rate compared with traditional units at larger refineries. The
catalysts for each stage were selected to optimize performance and to achieve
the desired conversion.

The Unicraker process flow diagram is Figure 4.2.5. The bottoms from the
crude unit are mixed with the recycle oil and pumped with the feed pump,
P-401, to the reactor pressure of approximately 1800 psig. The combined
liquid feed is mixed with the recycle gas. It is warmed by heat exchanger in
the feed/effluent exchanger, E-401. The combined feed is heated to the reactor
temperature of about 700°F, in the reactor charge heater, H-401. The reactor
charge flows through the four fixed bed sections of the reactor, R-401.
Additional recycle hydrogen is added between sections.

The reactor effluent is cooled in E-401 and then most of the hydrogen is
removed in the hot separator, V-401. The hydrogen rich stream is cooled in
the recycle gas cooler, E-402, and entrained hydrocarbons are removed in the
cold separator, D-401. The separated liquid from V-401 is flashed through a
pressure reducing valve to the hot flash drum, V-402. The vapor from V-402
is condensed in E-403 and flashed again into the cold flash drum, D-402.
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Liquid from D-401 is also flashed into D-402. The non-condensable vapor
from D-402 is part of the sour gas byproduct from the process.

The separated liquids from V-402 and D-402 are introduced at different levels
into the product light ends stripper, V-403. The light ends stripper is a steam
stripper column which separates the light and heavy fractions of the reactor
product. The light fraction contains sour process gas and light and heavy
naphtha. The heavy fraction contains heavy naphtha, distillate, and heavier
oils.

The overhead vapor from V-403 is condensed in E-404. The non-condensable
vapor is removed in the stripper overhead separator, D-403. The vapor is fed
to the sponge absorber, V-406, which removes entrained liquids from the sour
process gas product. The condensed liquids are returned to the column as
reflux. Excess condensed product is fed to the debutanizer column, V-407.
The debutanizer removes butanes from the naphtha as an overhead product.
The butanes can be isolated as an individual product or blended with the
process gas. The naphtha is recovered from V-407 as the bottoms product.

The heavy liquid fraction recovered from the bottom of V-403 is heated in the
fractionator feed heater, H-402. The heavy liquid is fed to the product
fractionator column, V-404. The product fractionator separates the naphtha,
diesel, and heavy oil products. The naphtha is removed as the overhead
product. The naphtha is blended with the naphtha recovered from V-407. The
diesel is recovered as a side product from V-404. A side stripper, V-405,
refines the diesel product. The heavy oil bottoms from V-404 is recycled to
the reactor. Excess heavy oil makes the lube stock product from the process.

The stabilized naphtha recovered from V-404 and V-407 are blended together.
This stream can be pumped out of the process as a single naphtha product or it
can be separated into light and heavy naphtha to allow custom gasoline
blending with other streams in the refinery. The stabilized naphtha is fed to
the naphtha splitter column, V-408, for separation. The splitter is a traditional
distillation column with reboiler and condenser. The light naphtha is removed
as the overhead product. The heavy naphtha is removed as the bottoms
product.
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Table 4.2.3 summarizes the product yields from the Unicracker. The products
include sour process gas, light naphtha, heavy naphtha, diesel, and lube stock.

Table 4.2.3: Unicracker Yield Summary
Bbl/dy
Hydrocracker Feed 2350
Hydrogen Consumption 117500 SCFH
Fuel Gas 4643 SCFH
Butanes 90
Light Naphtha 200
Heavy Naphtha 509
Diesel 1877
Residual Oil/Lube Stock 12

e. Hydrogen Purification Unit

The Hydrogen Purification Unit is a pressure swing adsorption (PSA) unit
which is used to purify the excess hydrogen produced in the reformer to the
purity required by the Unicracker. The PSA Unit is a common component of a
hydrogen production unit where it is used to remove CO and CO; byproducts,
N, and unreacted CH4 from the hydrogen product. In this process, it is used to
remove the light hydrocarbons from the reformer hydrogen product.

The process flow diagram for the Hydrogen Purification Unit is shown in
Figure 4.2.6. The PSA unit uses packed beds of an adsorbent which will
preferentially adsorb the impurities while allowing the hydrogen to pass
through. The compressed hydrogen product from the reformer is passed
through the PSA bed. The impurities are adsorbed onto the bed. Then purified
hydrogen is recompressed in the product compressor.

Four adsorbent beds are operated in sequence. One is in operation while three
are in some stage of regeneration. The beds are regenerated by isolating and
reducing the pressure. At the reduced pressure, the impurities desorb and the
resulting gas is routed to the process gas system. The PSA process produces
99.9% pure hydrogen from the reformer hydrogen product.

f.  Sulfur Recovery Unit

The sulfur recovery unit removes hydrogen sulfide, H,S, from the process gas
produced by various sources in the refinery. The separated H,S is then
converted to elemental sulfur in a liquid redox process. This refinery produces
about 1.5 tons of sulfur per day. Operations producing less than one ton per
day can efficiently use sulfur sequestration as an alternative. Operations
producing 10 tons per day or more can efficiently install a Claus Sulfur
Recovery Plant. The liquid redox sulfur recovery processes are the least
desirable sulfur recovery processes, but they are the only practical processes
for sulfur production rates in the range of this refinery.
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The process flow diagram for the sulfur recovery unit is shown in Figure
4.2.7. The sulfur recovery unit has two processes: separation of H,S from the
process gas and conversion of the H,S to sulfur. The separation of the H,S is
accomplished in an absorber-stripper unit. The incoming process gas is
contacted with a liquid absorbent solution in the Acid Gas Absorber, V-501.
The lean liquid absorbent solution is introduced to the top of the absorber
column. It absorbs H,S as it passes down through the absorber. The clean
process gas exits the top of the absorber and is stored for use as fuel
throughout the refinery. The rich liquid absorbent solution exits the bottom of
the absorber column.

The H,S is removed from the rich solution in a stripper column, V-502. The
rich solution from the absorber is warmed with heat exchange in E-501 and
introduced to the stripper column through a pressure reducing valve. The
stripper column is a reboiled stripper. Heat is added to the bottom of the
column from a reboiler, E-504. The H,S is essentially boiled out of the rich
solution. The H,S rich vapor exits the top of the column. The absorbent
solution is condensed and returned to the column as reflux. The H,S gas is
separated for sulfur recovery. The lean (H,S free) solution is pumped from the
bottom of the stripper tower. It is cooled by heat exchange with the incoming
rich solution in E-501 and further cooled in E-502 before it is introduced back
to the absorber column.

The H,S gas is routed to the conversion unit. The incoming H,S gas stream is
warmed with heat exchange with the recycle H,S gas stream in E-505. The
H,S gas enters the reactor where it is reacted with an aqueous, buffered SO,
solution. In a series of liquid and gas phase reactions, the H,S and SO, react to
form elemental sulfur and water. Elemental sulfur is removed from the bottom
of the reactor as a solid product. The recirculating solution is removed from
the reactor to the byproduct crystallizer. The byproduct crystallizer removes
byproduct sulfur salts which have formed as a result of reactions with the
buffering agents. The SO, lean solution is introduced to the top of the SO,
absorber, V-503. Unreacted H,S gas from the reactor is routed through the
SO, generator furnace where it is combusted with air to form SO,. The SO is
introduced to the bottom of the SO, absorber. The aqueous solution absorbs
the SO, as it passes though the absorber. The SO, rich solution is removed
from the bottom of the absorber and returned to the reactor. Excess air and
nitrogen and unabsorbed SO, are vented from the top of the absorber column.
The SO, exhaust concentration is monitored to insure compliance with
operating limits.
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g. Utilities

The utilities haven’t been diagrammed, but they include: steam boilers, a heat
transfer fluid heating system, a cooling water system, a boiler feed water
pretreatment system, a potable water treatment system, an oil-water separator
system, and a final waste water treatment system. There is also a flare system
for recovery and safe combustion of vapors and gases vented from the
refinery.

The refinery will have additional facilities for power distribution, emergency
power generation, and fire protection. The facility will have a tank farm for
storage of crude oil and products. There will be bulk truck unloading and
loading racks. There will also be administrative, training, maintenance, and
health and safety facilities.

4.2.5 Site Plan

The refinery site was selected by the Jicarilla Apache Tribe. It is in an area
designated for development. The site is near the northwest corner of the
intersection of the main highway between Albuquerque and Farmington (US 550)
and the main north-south highway through the reservation (SR 537). The site
allows easy access to the Farmington and Albuquerque markets. As discussed in
the Analytical Report, the site is close to the targeted crude oil production area.

A preliminary site plan has been developed. It is shown in Figure 4.2.8. The site is
located along US 550 about a mile west of the intersection with SR 537. The truck
unloading and loading racks are located along the frontage of the highway
allowing for easy on and off access. The electrical distribution equipment and
standby generators are located at the southeast corner of the site to minimize the
runs of high voltage cables. The electrical supply power lines run along US 550
also. The administrative offices, health & safety office, fire department, and
warehouse are located along the facility fence line with access from inside and
outside the plant.

The main entrance to the refinery is adjacent to the administrative office. A guard
shack is located at the gate. A change room is located inside the refinery past the
guard shack. The change room allows employees to keep uniforms and safety
equipment at the plant to prevent loss. The control room and laboratory are
located adjacent to the process area.

The process units are arranged in the center of the refinery. The products from
each unit can flow to the next unit or to intermediate storage tanks on the tank
farm depending on process requirements. The tank farm is located east of the
process area. There are three 20,000 barrel crude oil tanks and one 40,000 barrel
crude oil tank. There are two 25,000 barrel gasoline storage tanks. There are two
20,000 barrel diesel fuel storage tanks. There is a 25,000 barrel jet fuel storage
tank, and there is a 15,000 barrel jet fuel storage tank. There are small tanks for
blend stocks and intermediate products. Outside the tank farm there is a process
gas holding vessel.
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The water treatment units and retention ponds are located in the northeast corner
of the site.

4.2.6 Product Slate

The product slate is the array types and quantities of products produced by the
refinery. The product slate is summarized in Table 4.2.4.

Table 4.2.4: Product Slate

Bbl/dy
Gasoline 3600
Kerosene 470
Diesel 1900
Qil 12

4.2.77 Cost Estimates

The cost estimates were derived based on the process design, engineering cost
estimating guides, information and budget quotations from vendors, and the
experience of John D. Jones Engineering and the Jicarilla Apache Energy
Corporation. The capital costs include the installed costs of the process units and
the cost of the facility development and infrastructure. The operating costs include
the cost of utilities, labor, and royalties.

The process unit capital costs are summarized in Table 4.2.5. The crude unit cost
was estimated based on similar refinery process units recently installed. The costs
for the Naphtha HDS Unit, the Reformer, the Unicracker, and the sulfur recovery
unit were based on vendor supplied budget cost estimates.

The costs for site facilites where approximated based on similar facilities. These
estimates are itemized in Table 6. The total capital cost is presented in Table 7.
The additional infrastructure is for catalyst and start-up supplies and assistance.
The working capital is based on 30 days of operating costs and crude oil feed

supply.

Table 4.2.5: Process Unit Capital Costs

Process Unit Estimated Cost
Crude Unit 6,482,000
Naphtha HDS 5,100,000
Reformer 14,700,000
Unicracker 13,800,000
Sour Gas/Sulfur Treating 1,700,000

Other Infrastructure 1,603,000
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Table 4.2.6: Site Facilities Estimated Costs

Tanks
T-1 450,000
T-2 450,000
T-3 450,000
T-4 810,000
T-5 450,000
T-6 450,000
T-7 450,000
T-8 360,000
T-9 360,000
T-10 540,000
T-11 450,000
T-12 270,000
T-13 67,500
T-14 67,500
T-15 67,500
T-16 67,500
T-17 67,500
T-18 67,500
T-19 67,500
T-20 67,500
Dike 150,000
LPG Bullet 90,000
Fence 70,875
Load Rack 450,000
Unload Rack 350,000
Generator 1,500,000
SES/MCC 1,500,000
Flare System 250,000
Sewage Treatment 1,500,000
Fresh/Boiler Water treatment 250,000
Wells 625,000
Admin Office 90,000
Safety Office 105,000
Lab 270,000
Control Room 111,250
Change Room 30,000
Fire Dept 210,000
Shop 270,000
Warehouse 250,000
Spare Parts & Supplies 2,500,000
Paving 1,750,000
Fire Pump & Mains 1,500,000
Oily Water Treatment 350,000
Piping 1,500,000
Vehicles 122,000
Total 21,824,000
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Table 4.2.7: Capital Cost Estimate

Engineering $ 5,266,800
Site Facilities 21,824,000
Process Units
Crude Unit 6,482,000
Naphtha HDS 5,100,000
Reformer 14,700,000
Unicracker 13,800,000
Sour Gas/Sulfur Treating 1,700,000
Other Infrastructure 1,603,000
Contingency 10,571,370
Total Fixed Capital Cost 81,047,170
Working Capital 5,662,333
Total Project Capital $ 86,709,503

The operating cost is presented in Table 8. The cost is presented as a daily

operating cost. Annual costs are based on a 345 day operating year.

Table 4.2.8: Daily Operating Costs

Natural Gas $ 12,254
Electricity 2179
Water 170
Chemicals 7,144
Royalties 375
Labor 7,870
Maintenance Supplies 800
Total $ 30,792
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Feasibility Study for a Petroleum Refinery for The Jicarilla Apache Tribe.

4.3 Economic Analysis of a Proposed Petroleum Refinery

4.3.1 Introduction

This report is of the economic analysis of the feasibility of an oil refinery for the
Jicarilla Apache Indian Reservation. The economic analysis will be a basic
relation of potential revenues to capital and operating costs. A pre-tax return on
investment will be generated.

4.3.2 Basis

The primary basis for this analysis is the information developed in the report
sections: “Survey and Characterization of Crude Oils” and “Preliminary
Engineering and Process Design”. The first report section established the
production volume and quality of crude oil available to the proposed refinery. The
second report section determined the process and equipment necessary to
successfully process the available crude oil and also determine the quantity and
quality of products produced.

To determine costs for raw materials and products several sources of data were
used. The primary basis for the crude oil cost was the published crude price
posting data for the Giant Industries’ Refinery in Bloomfield, New Mexico. This
is the closest refinery to the site and is representative of the price paid for crude
oil produced in the area. To simulate a competitive market, the cost for
transportation of the crude to another market, the cost for importation of crude
from another source, and the published refining margin for the Bloomfield
refinery were compared.

Price data for the products produced were obtained from the Oil Price Information
Service (OPIS). Data was averaged from the markets nearest the proposed site.
The annual average data for the Albuquerque, Bloomfield, and Cineza, New
Mexico were used.
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4.3.3 Capital Cost

The capital cost was determined based on the preliminary engineering. The capital
cost was detailed in the preliminary engineering report. Table 4.3.1 summarizes
the capital cost.

Table 4.3.1: Capital Cost Estimate
Engineering $ 5,266,800
Site Facilities 21,824,000
Process Units -
Crude Unit 6,482,000
Naphtha HDS 5,100,000
Reformer 14,700,000
Unicracker 13,800,000
Sour Gas/Sulfur Treating 1,700,000
Other Infrastructure 1,603,000
Contingency 10,571,370
Total Fixed Capital Cost 81,047,170
Working Capital 5,662,333
Total Project Capital $ 86,709,503

4.3.4 Crude Oil Cost

The crude oil feed to the refinery is based on a design rate of 6,000 barrels per
day. Two cases were examined for the cost of the crude oil feed stock. The first
basis was the crude oil price postings for the Giant Industries refinery in
Bloomfield, New Mexico. The monthly average postings for the Giant refinery
are presented in Table 4.3.2.

Table 4.3.2: Giant 2003 Monthly Average
Crude Posting $/bbl
Month Average

January 27.9435
February 30.7768
March 28.6694
April 23.7000
May 23.2581
June 25.6917
July 26.0161
August 26.8871
September 23.6750
October 25.7500
November 26.1250
December 27.4113
Average 26.3253
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Once a second refinery is operating in the area, crude oil prices can be expected to
increase. To simulate the competitive market, an adder for the posted crude price
was developed. If there is insufficient crude oil supply available, the primary
option will be to import crude from another market. An alternative to processing
crude or importing crude is to not process and export the crude to another market.
The nearest available crude supplies which might be available competitively are
about 600 miles away. The nearest alternative market for crude oil processing is
also about 600 miles away, but in another direction. The alternatives for
transportation result in a 1200 mile round trip for either case. At a transportation
cost of approximately $0.90 per mile, the competitive adder would be $6.48 per
barrel of crude oil. The Giant Industries annual report for recent years indicated a
refining margin, the difference between the value of products and cost of crude, of
about $6.00 to $6.50 per barrel for the Bloomfield refinery. Table 4.3.3
summarizes the difference between the base case and the competitive case for
crude oil costs.

Table 4.3.3: Crude Oil Cost
Giant Competitive
Posting Basis Posting Basis
Base Crude $/bbl 26.33 26.33
Competitive $/bbl - 6.48
Crude Cost $/bbl 26.33 32.81
Cost per Day $/dy 157,952.00 196,832.00

4.3.5 Operating Cost

The operating cost was determined based on the process design and preliminary
engineering. The operating cost was detailed in the engineering report. The
operating cost is summarized in Table 4.3.4.

Table 4.3.4: Daily Operating Costs

Natural Gas $ 12,254
Electricity 2,179
Water 170
Chemicals 7,144
Royalties 375
Labor 7,870
Maintenance Supplies 800
Total $ 30,792

John D. Jones Engineering, Inc. Page 4.3.3 October 28, 2004



4.3.6 Revenues

The revenues are estimated based on the product slate and the local average rack
prices for the products. The product slate is the type and quantity of products
produced by the refinery. The product slate was determined based on the process
design and preliminary engineering. The product slate is summarized in Table

4.3.5.
Table 4.3.5: Product Slate

Bbl/dy
Gasoline 3600
Kerosene/Jet Fuel 470
Diesel 1900
Qil 12

The values for each of the products were determined as an average of the rack
prices for the local markets nearest the site. The rack price averages were obtained
from the Oil Price Information Service, an independent commercial service which
is a clearinghouse for petroleum product prices nationwide. The OPIS rack price
data is summarized in Table 4.3.6.

Table 4.3.6: Rack Prices ¢/gal. (OPIS Avg. 2003)

Rack Gasoline Kerosene Diesel
Albuquerque 99.53 107.36 94.11
Bloomfield 102.96 107.32 93.94
Ciniza 107.40 110.30 96.29
Average 103.30 108.33 94.78

The average value of the product slate is presented in Table 4.3.7.

Table 4.3.7: Value of Product Slate, $/day
Bbl/dy Gal/dy $/Gal $/dy
Gasoline 3600 151200 1.03 156,184
Kerosene 470 19740 1.08 21,384
Diesel 1900 79800 0.95 75,633
Qil 12 493.5 0.71 351
Total $253,552
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4.3.7 Return on Investment

The return on investment for the base case and for the competitive case are
presented in Table 4.3.8 and Table 4.3.9. The return on investment is based on
345 operating days per year. The capital is depreciated straight-line over a 16 year
life span. The return is estimated pre-tax.

Table 4.3.8: Return on Investment Giant Posting Case

Capital Investment 86,709,503
Value of Product Slate 87,475,343
Cost of Crude Oil Feed (54,493,440)
Operating Expense (10,623,391)
Depreciation (5,065,448)
Net Profit 17,293,064
Return on Investment 20%

Table 4.3.9: Return on Investment Competitive
Posting Case

Capital Investment 86,709,503
Value of Product Slate 87,475,343
Cost of Crude Oil Feed (67,907,040)
Operating Expense (10,623,391)
Depreciation (5,065,448)
Net Profit 3,879,464
Return on Investment 4%

An additional consideration for the competitive posting case is the increased tribal
revenue from the increased crude price. There is about 1900 barrels per day of
crude oil production within the reservation boundaries. About 20 barrels per day
is owned directly by JAECO. The remaining 1880 barrels per day are produced by
license holders who pay a royalty to the tribe as a percentage of the produced
revenue. Given a $6.48 per barrel increase in the price of crude, Table 4.3.10
summarizes the increased benefit to the tribe.

Table 4.3.10: Increase of Tribal Revenue From Competitive Case
Production Volume JAECO Tribal
Royalty
BPD 20 1,880
Increased Value $/Bbl 6.48 0.87
Increased Value $/Yr 44,712 567,395
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4.3.8 Auxiliary Opportunities

In addition to the monetary value of the investment in the proposed refinery the
project also has numerous auxiliary opportunities and benefits. The infrastructure
of the refinery — water treatment and distribution, wastewater treatment, power
distribution, and fire protection facilities — can easily be expanded and integrated
with associated residential, commercial, and industrial development. The
increased traffic from the facility alone will support commercial development in
the area.

The economic analysis has been prepared based on spot market wholesale pricing.
The control of the refinery will also create opportunities for the creation of a retail
brand. Experience with the refinery processes can enable opportunities for related
branded petroleum products.

The facility will produce a mostly high octane gasoline product. This may be an
attractive blend stock for other nearby tribes which operate transmix distillation
units and have a need for high octane blend stock.
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Feasibility Study for a Petroleum Refinery for The Jicarilla Apache Tribe.

5.0 Conclusion

This study has produced a survey of the crude oil production in the vicinity of the
Jicarilla Apache Indian Reservation. It has identified the production zones/geologic
formations that define the types of crude oils available. The production has been
quantified and a representative composite crude oil feed stock has been identified as
the potential feed to a proposed crude oil refinery for the Tribe. There is currently
6,000 barrels per day of production available in the vicinity of the Reservation.

The available crude oil types have been sampled and analyzed to determine the
properties which define the refinery design and the feasibility of processing this
crude oil. The representative crude oil is light and sweet and is suitable for

processing in a small, hydroskimming refinery with some innovative processes.

A process design has been proposed which utilizes a smaller, lower temperature
crude fractionation unit, a naphtha HDS/reformer to produce high octane gasoline,
and a specialized Unicracker to produce ultra low sulfur diesel fuel. The proposed
refinery has been estimated to cost $86,700,000. More than half of this cost is
associated with infrastructure and environmental compliance. This infrastructure
can be easily expanded to serve additional residential, commercial, and industrial
development.

The economics of the proposed refinery were evaluated using 2002 production data
and 2003 price data. The estimated return on investment based on these conditions
in the existing market is 20%. This return compares well with other petroleum
industry projects and it is likely that the project can attract investment.

There is an existing refinery in the region. Within a tight crude oil supply market,
this project demonstrates the ability to maintain a profitable return beyond the point
where the nearest competitor would operate at a loss. Additionally, it has been
demonstrated that a competitive supply market is beneficial to the tribe which is a
producer.

Crude oil prices are currently rising sharply and there is action underway to increase
crude oil production and tap additional reserves in the vicinity. Increased
production will not only insure the long term profitability of this project, it may also
support an increased feed rate for a minimal incremental project cost increase.
Expansion of this project, if possible, will have a significant positive impact on the
profitability.

This study has given the Tribe valuable knowledge of the quality of the crude they
produce, its suitability for processing, and the ultimate value of the products
produced. It is presumed that other Tribes and Native American Corporations could
also benefit from this type of knowledge. Tribes are ultimately responsible for the
oil reserves and production on their lands. Studying the quality of these reserves
and the requirements for processing them will give them additional tools to manage
their reserves and maximize their value.
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without the written approval of the luboratory. FOR PALRKNER RED RIVIER LABORATORILS, INC

E 7ol Flie



FROM : Falkrmer/RedRiverLabs

SENT BY -CoKE LABURATURIL oL ReEE 318-742-1448 Jun. 13 2893 89:95AM P1
RS!OMN‘;Y l;lm
Tiouston, T ?
113 9439976 Telephono CORE LABORATORIES
713 943.3346 Famimile
Corelmb -
et Dvwoming f"*&f
JOHN | FALKNER Date Ragorted: 61003
FALKNER-RED RIVER LABS Dsts Raceived: &RN03
1039 PEARL DRIVE

BOSSTER CITY, LA 7111t

b i f Cofy Labarstoras. Care Labwaioies, owset, TS 10 diryanly &F FUprus unation, Surias o
'miwumuwbnmw.mmmn w1 profiadiomons f Y 5, QM. £03, ¥ Mbar mreend pacpmcy, Wil 3 207 b GOrvaseion peh ¥Hi0H ol

T D e, i it o7 i purt, WAt By willen eroval o Cort LIGBSS.

Aualytical Report
Test Result Usnits Mothad Dum Amiyst
Sample Nember: 132360081 Sample ID: Sempk § Bottoess Sample Revd:
Ssxpla Dase: Description: 4903
Broinine Numbes 22 w003 ASTM D-1139 6/10/09 CB
y— e e
Saciple Numbse: 132343003 Semple i1k Bemple 12 Bottoms Ssmpie Revid:
Sample Dute: Description: &9
Browmine Nomber 3.7 /1008 ASTM D159 #1003 CB
——— g
Semple Numberz 132369003 SumpleT:;  Sample 14 Bottoms Sample Revd:
Sample Uster | Deseription: 693
Bromint Number (N viotg AETM D-1159 §/10/03 ch
i £ ——
Apgroved By: M
Pat Gideons
Laboestory Supervisor
m‘“".. I“r;.ll,"‘"-w'- 'r mmz:mﬂw?‘mnmﬂnnmmwmmnmhumummw
et of MW P, I Gy (MY Mg B 18 i produordly,



! Falkner/RedRiverLabs FAX NO. - 318-742-144B Feb., 83 2003 11:0i1AM P1

FALRNER RED-RIVER
LABORATORIES, INC.

1039 PEARL DRIVE-P.O., BOX 5438
BOSSIER CITY, LA 71111

PHONE: 318-746-2404 -FAX: 318-742-1448

S —————stus g

LAB REPCRT #: REPORT DATE:
4-1426861 January 28, 2003

SUPPLIER: PAGE 1 OF 2

John D. Jones Engirneering

REQUESTED BY: DATE RECEIVED:

John D. Jones Januvary 6, 2003
Preliminary Report

Product Crude Crude Crude Crude
Grade Jicarilla 96 Jiewrilln 95 Jicanilia 99 \ Chacw Nearilla
“Tank # No2C Well #15 Well #16 L DNat7
Samplc # SRS # T Sainpled § 58umple #5 L.\ Samplc W7
Detc Shipped 1-6-03 1-6-03 )-6-03 T L1603
Crravity 60.3 34.9 43.9 Y &2
TB.P. 05 200 a8 V128
4% Recovered At 145 270 170 [ EET
105 168 310 196 \ 200
20% 191 369 237 \ 27
Y, 216 409 271 Y 246
40 228 455 322 3 257
50% 237 505 188 1270
£0% 275 563 487 1383
T0% 230 SOR A0S

TP R0% 208 666 KV E]
S0% 41 (1]
95% 420 659
End Point 478 703 (cracked) 706 (cracied) 674
Recavery 91.0 69.0 71.0 o
Residue 1.0 3.0 24.0 3.0\
Liss 2.0 1.0 2.0 10\
Specitic Gravity 7377 R3504 8067 L7551 )
RVP 4.6 2.0 6.4 6) }
Pour Point Bolow -55°F +28°F -30°F Below -S0°F
Sulfyr, w% 03 06 1 I
Flask. °F \
Sadt content 07 IhaMbb 13 Ibs/MbbL .14 Ita/Mbbl 14 16wMEbBT |
Nitrosen

WAX WAX WAX ‘
REMARKS:

A: The resulfs of this lest relate only to the items tested. _
B: This report will not be reproduced except io full, without the written spproval of the luboralory.

/@ A Laif

(POR FALKNER RFD RIVER LABORATORILES, INC



FROM : Falkner-RedRiveriabs FRX NO. : 31B-742-1448 Feb, 83 2083 11:62RAM P2

FALKNER RED-RIVER
LABORATORIES, INC.

1039 PBARL DRIVE-P.0. BOX 5438
BOSSIER CITY, LA 71111
PHONE: 318-746-2404-FAX: 318-742-1448

LAB REPORT ¥: REPORT DATE:
4-142681 January 28, 2003
SUPPLIER: PAGE I OF 2

John D. Jones Engineering

REQUEBTED BY: DATE RECEIVED:

John D. Jones

January 6, 2003

Producg

Condensate

Condensaie

Grade

Jicarilla 117TE

Jicurilly 117E

Tank #

No2d

No 2A

Sample #

Sarewg

TSEmple A10

Date Shipped

—

1-6-03

1-6-03

Gravity

LB.P.

Cotidrn,

3% Hecovered At
10% "

0%

W%

0%

0%

0%

70%

RIE

S0%

959

End Point

Recovery

Resldne

[Loss

Color

RVP

16.1

137

Molor

Sulfur, wi%

Fash, *F

BS&W.Vid

Doctor

Gum

REMARKS:

A: The results of this test rclate only to the items tested.
B: This report will not be reproduced except in full, without the written approval of the luborator ¥.

%R FALKNER RED RIVER LABORATORIES, INC



PoM @ Falkners/RedRiverlLabs FAxX NO. © 318-742-1448 Jan. 28 2083 18:88AM Pl

Falkner Red River Laboratories, Inc

PO Box 5438
Bossler City, LA 71174

Date \(a&?la%

Number of pages mcluding &mr

sheet —_—
To: From:
Attn: ( o[ A oMmiA /
Phone 318-746-2404
Phone Fax Phone 318-742-1448
Fax Phone
cC:
] Urgent [} Foryourreview [ ] Reply ASAP [[] Pilease comment

(J%%%M o 00D 7 o

s




FROM : Falkrmer/RedRiveriabs FAX NJ, © 318-742-1448 Jan. 28 2083 18:@9AM P2

FALKNER RED-RIVER
LABORATORIES, INC.

1039 PEARL DRIVE-P.C. BOX 5438
BOSSIBR CITY, LA 71111
PHONE: 318-746-~2404-FAX: 318-742-1448

S ——————ysasts Ty S ——

LAB REFORT ¥: REPORT DATE:
4-142681 January 28, 2003
EUPPLIER: PAGE 2 OF 2

John D. Jones Engineering

REQUESTED BY: DATE RECELIVED:
John I}, Jones January 6, 2003

5o A o

Product

Grade

Tank #

Sampie # ot i) (5 paved B ;

Datc Shipped 1.6-03 1-6-03

Gravity

LB.P.

3% Reeovered At

10%

20%

0%

405

0%

¥h

70%

80%

9%

5%

End Point

Reoovery

Residue

Loss

[ Cokr

RV 16.1 13.7
Motor

Suifur, wt

Tash, T

BR&EW. V%

Doclor

[ Gan

= T° ficarilla 117

REMARKS:
A: The results of this test relzte only to the iterms tested.
B: This report will nat be reproduced except in full, without the written approval of the luboratory.

%R FALKNER RED RIVER LABORA1 ORILS, INC



[

! Falkrmer/RedRiverlLabs

FRX NO.

318-7d42-1448

28 2883 10:89aM

Jar.

P 0. Box 426 / Ruston, LA 71273-0426 / Office 318-243-1181 / Fax 378-265-7191

COMPANY

ATTENTION
REFERENCE
SANPLE NAME E
METER STATION #:

TR

COMPONENT
Nitrogen
Methane
co2

Bthane
Propane
Isoputane
n-Butane
Iscpentane
n-Pentana
Nechexane
1 -MPentans
3-MPaatane
n-Hexane
Heptanegs+
Totals

TOTAL SAMFLE

FALENER LAB
JORN

APACHE
JICAARILLA
RIO AARRIBA,

MOLEY LALS L.N.% 15.035

0.00
0.17
0.00
.56
2.64
2.61
.45
8.32
7.7
0.85
0.16
4.33
8.73
58,68
100.01 1

M

0.00
0.06
0.00
0.38
.71
2.02
4.11
7.27
5.70
0.63
0.19
4.24
8.60
54.10
00.01

specific Gravity {(H20w1)
API Gravity
Molecular Weight
Absolute Density
Heating Value Lig. Idl Gas
“Vapor/iiquid
Vapor Prassura

IDH t 011570032
SANPLED B ¥OT GIVEN
ANALYZED H 61/12/03
CONDITIONS H ROT QIVEN
MISCELLANEQUS : N/A
13 ¥:3 poia
13,65
0.60 - -
0.03 - -
0.80 - -
€.19 0.1527 0.1489
1.29 0.7420 0.7235
1.69 0.8710 0.8482
3.53 1.7538 1.703%¢0
6.69 3.1083 i.0278
6.20 2.8484 2.7773
0.§2 D.2767  0.2691
0.16 0.0677  0.0660
4.16 1.8025 1.787%
9.38 1.8025 31.5709
67.05 27.03%7 2.2712Q
59.59 40.4372 17.6129

D.6808

76.
89,
5.

40
71
67

118629

23.
12,

58
28

(CALCULATED by GPA 2145-90 & GPSA-BE)

50/60
§0/60

LBS/CAL
BTU/GAL
CUFT/GAL
PSIG & 100 ¥

PENTANES+ FRALTION (CALCULATED by GPA 2145-50 & GPEA-36)
Specifie Gravity (H20=1)
API Bravity
Molacular wWaight
Abyolute Density
Heating Value Liq. 1dl Cas
Vapor/Liguid

0.69%20

12.
94.
5.

$8
45
77

123136

213,

32

607860
60/60

LBS/GAL
BTU/GAL
CUFT/GAL

P3



FALKNER RED-RIVER
LABORATORIES, INC.

1039 PEARL DRIVE-P.O. BOX 5438
BOSSIER CITY, LA 71111
318-746-2404-FAX: 318-742-1448

PHONE :

LAB REPORT #:
4-142681

Mesa. Vondle

REPORT DATE:

April 17, 2003

SUPPLIER:

John D. Jones Engineering

132

PAGE 1 OF 2

REQUESTEL BY:

DATE RECEIVED:

John D. Jones March 1, 2003
3 %}_ _T;{A_Ef

Sample # Crude # Crude # Crude # Crode #

Grade BP-200 200-300 300-350 350-500 300-650 650-1025

Gravity 76.5 55.7 493 39.8

LB.P. 76 214 304 364

5% Recovered At 103 218 - 376

10% “ 113 226 310 378

20% 126 229 312 384

30% 135 231 314 392

A40% 144 235 316 400

50% 151 238 318 412

60% 158 242 320

70% 164 248 322 ==

80% 172 255 325

90% 183 267 330 -~

95% 195 273

End Point 225 328 351 420

Recovery 7.0 99.0 99.0 55.0

Residue 1.0 0.5 0.5 44.0

Loss 2.0 0.5 0.5 1.0

Specific Gravity 6803 71559 7826 8260

Sulfur, wt% <. (K5 <005 <005 047

Freeze Point - . Below -65°C —

. Flash Point - - 103°F —c
Aromatics -— -- 26.08 21.23
Olefins —-- -~ 1.32 0.00
Saturate - - 72.6 78.77
Nitrogen --- <1 --- —-
Gross Heat of Combustion --- --- 19753 -—-
US Cetane Index - - - 300
Yield LV. % w22 61 11 6
Yield wt % RS 62.5 11.6 6.7
Smoke point .53 - - - ok
Cloud Point "% — = = **

“H2S ] — — -
RSH = = — - - -
Viscosity @100° —-- - —
Viscosity @210° — = - .

REMARKS: ** = insufficient sample
"1 The results of this test relate only to the items tested.
{:This report will not be reproduced except in full,

Foﬁ FALKNER RED RIVER LABORATORIES, INC

wathout the written approval of the laboratory.



FROM : Falkner-RedRiverlabs FRX NO. @ 318-742-1448

BOSBIER CITY,
PHONE:

Apr.

FALKNER RED-RIVER
LABORATORIES, INC.

103% PEARL DRIVE-P.0O. BOX 5438
LA 71111
318-746-2404.FAX: 318-742-1448

17 2003 83:35PM P2

LAB REPORT #:

REPORT DATE:

4-143681 April 17, 2003
SUPPLIER: PAGE 1 OF 2

John D. Jones Engineering

REQUBETED BY:

DATE RECBIVED:

John D. Jones Mazch 1, 2003
_ Panple #1

Samplc # Crudc # {rode # Crode # Crude # Crude: # Crode #
Cirade BP-260 200-300 300-350 350-500 500-650 650 1025
Geavity 76.5 55.9 49,31 39.8

 1B.P. 76 214 304 364
34 Recovered At 103 218 s 376
10% “' 113 226 310 378
20% 126 228 312 384
30% 135 231 314 o2
40% 144 235 316 400
0% 151 238 318 412
60% 158 242 320 -
0% 164 2438 322 —
50% 172 255 328 ~
W% 183 267 330 e
95% 195 273 — —
Enad Poiat 235 328 351 420
Recovery 97.0 9.0 4.0 55.0
Residue 1.0 0.5 0.5 44.0
Loss 2.0 0.5 0.5 1.0
Specific Gravity 6203 7389 7828 260
Sulfur, wi® <.005 <005 <.005 047
Freexs Point - Below «65°C —
Flash Paint — 103°F -
Aromatics — — 26.08 21.23
ehins — — 1.2 0.00
Sanmrare 2.6 78.77
Nigogen - -~ -
Gross Heat of Combustion e - 19753 -
1S Cetane Index — — o 300
YieldLV. % 22 61 1] [
Yield wt %

inoke point e — — &
Cloud Point = - i T
H28 - - -
RSH = = p —
Yiscosity @ 100° -~ - . =
Yiscosity @210° - -— = =5

REMARKS: ** = ingnfficient sample

A1 The results of thiy test relatc only to the tems tested.
B: This report will not be reproduced except in full,
without the written approval of the laboratory.

FOR FALEKNER RED RIVER LABORATORIES, INC

ol diplee



FROM : Falkner RedRiverliabs FRxX NO.

£210 Mnsley Rd.

Houston, TX T073

713 943.9776 Telephone
. 713 943-3R46 Facsimile

¢ 318-742-1448

Mar. 14 2003 22:04PM Pl

CORE LABORATORIES

Corelab

FIIRLSRY, SERYVLLES

JOHN T FALKNER
FALKNER-RED RIVER LABS

1039 PEARL DRIVE
BOSSIER CITY, LA TI1I1

Sample Number:
Sample Date:
Date Reported:
Date Reccived:
Saftiple [Dx:
Description:

130818-012

36/03
2/25/03

s#E (Crude)

Analytical Report
Test Result Units Method Date Analyst
Nitrogen Total by Chemilum. 5 PRm wt ASTM D-4629 2/28/03 T

Thee aratyBieal trsults, O0NiONS of INTSIPAELAIONS COrtared i1 this ranomt ark Bamed upon Inf

Approved By:

41g moberial

mace e enalylical resultz, opinioe Of Inkerpretatans expreried represenl 0 best dgment of Core Laboratones, Care L

.

J4An Waits
Superwising Chemist

PRI by th client for whoss sxthusivi 6nd oo oreian uss this regor! b bagn
sboratores, Moweves, mahes o wETaNtY O representtion. exiness ar

ANA e lypo. 360 Bnpranaly Ulowiaims Seme b tu U e tiedy, AN WA BTCTTG DT PITITI0HNSRE ol #ny 93, G29. co8l, or other munerad, Property. well or 53R WL Sornection with which suc)
TAGORIS uTed ar selind wpont fur any eason whilorver. THis rapor shail not be reproduced, in whola or in part, uim.n,th: wirten approvol of Core Lm:‘oles ‘ '



FROM © Falkner/RedRiverLabs FAX NO. © 318-742-1448 Mar. 14 2003 02:85PM P4
8210 Mosicy Rd
Houstom, 1X 77075
713 439776 Telophone CORE LABORATORIES
713 943-3846 Fucsimiie
FEUNSLE PR FENTICES
JOHN I FALKNER Sample Number; 150818-007
FALKNER-RED RIVER LABS Sample Date:
) B Dale Reported: 3/6/03
"~ 1039 PEARL DRIVE .
red: 5/0
BOSSIER CITY, LA 71111 e I
SanpleckD: B il (D
Description:
Analytical Report
Test Result Units Method Datc Analyst
Capillary Gas Chromatography Antached ASTM D-5134 Mod 272703 PKT

Tra @sbptical regult, seinions or inferprotations cortaincd in Wi
M3, TR analytesl rewults, Opinionms or imerprotalions cxpaaped
WL, of £ry [ypee, ang axpressly ¢kciams
FEPALiE usOd Of TalinG upon for By 1GRON

S0 88 Ly the o cCuttivty, OO Sprations of profilablenest of any oil, gas,
wi13tEaeY4e. This repon 31 rof b réprocad, in whol® of (4 Pt wilrout the

Approved By:

CPOrt 476 bazed upon oviRaton pnd Mol supShed by tha ¢1ert 1or whose euchusieg

Jean Wairs
pervising Chemist

anc confdent 148 Ui roport har been

reoresan the best judgmavat of Gers Laborsionies, Come Loborstonas howevet, Makug no Warranty or repesantation, txpress or

<oal, of ethel mIner#, propedty.

Wl ar 3304 0 connection with which such

wiitten saprovat of Corn Laborskonos.



: <
FROM @ Falkner/RedRiverLabs FRY ND. @ 318-742-1448 Mar. 14 20683 92:86PM PS5

ﬁ 8210 Mosley Rd.
A\ Houston, TX 77075

& 713-843-9776 Telephone

[ore Eal:i 713-843-3846 Facsimile CORE LABORATORIES
PITADLEN STAYIELY
# 2 ASTM D-6623 130818.7
Component Name WT % LV % Mot %
Ethane 001 0.02 0.03
Procpane 0.88 117 1.58
Isobutane 1.86 223 2.5%
N-Butane 57¢ 6.68 7.93
2,2-Dimethyipropane 0.05 0.06 0.08
Iscpentane 10.17 10.97 11.19
N-Pentane 11.45 12.21 1261
2,2-Uimethylbutane 0.82 0.84 0.78
Cyclopentane 1.37 123 1.55
2,3-Dimethylbutane 199 2.01 1.84
2-Methylpentane 10.70 10.94 9.87
3-Methylpamane 673 6.78 6.21
N-Hexane 16.64 16.67 15.34
2,2-Dimethylpentane 0.68 038 0.54
Metnyicyclopertane 10.07 9.Co 9.51
2,4-Dimethyipentane 1.07 1.00 0.7
2,2,3-Trimethylbutane 0.15 0.1% 0.12
Benzene 3.18 242 3.24
3.3-Omelhylpertane 0.18 017 014
Cyclorexane B.7¢ 7.56 830
2-Msthylhexane 1.65 1.83 1.31
2,3-Dimethyipentans 0.45 0.43 0.38
1,1-Dimethylcyclopentare 0.41 V.36 0.33
3-Methylhexane 1.16 1.13 0.92
Cis-1,3-dimethyicyclopentans 0.43 2.39 0.35
Trans-1,3-dimethylcyclopentane 0.33 0.30 027
3-Ethylpentane 0.05 0.05 0.04
Trans-1,2-dimethylcyclopentane 0.50 0.45 0.41
N-Heptane 068 0.68 0.55
Methylcyclohexane 0.76 0.66 052
1.1,3-Trimethyicyclopentane 0.02 0.02 0.01
Ethyicyclopentane 002 0.02 0.02
2 5-Dimethyinexane 0ol 0.4 0.01
2.4-Dimethylhexane 0.01 o.M 0.01
Trans,cis-1,2,4-trimethylcyclopentane 0.01 0.01 0.01
Toluere D.22 0.17 018
2-Methyihaptzne D0t 0.;m 0.01
3-Methylheptane g.cz 0.02 0.01
N-Octane 007 0.01 0.01
N-Nonane 0.01 0.01 0.01
1,2,4-Trimethylbenzene 0.01 0.01 0.01
N-Decane 0.04 a04 0.02

Sec-butylcyclohexane 0.01 0.01 o.M



FROM @ Falkner<RedRiveriabs CFRX MO, S 318-742-1448 Mar. 14 2883 B2:97PM P65

8210 Mesley Rd.

[A Houston, TX 77075
ﬂ- = 713-843-977€ Telephone
Corelab

713-943-3846 Facsimile CORE LABORATORIES
PITRBLTV SERTICIS — r— —

*{UEE 300, ASTM D-6623 1308187
Component Name WT % LV % Mol %
Butylcyclohexane 0.01 0.01 0.01
1-Methyl-3-n-propylbenzene 0.01 0.01 06
Cis 1-methyt 4-ter-butyicyclohexane 0.01 001 0.07
4-Methyidecane 0.01 0.01 0.01
5-Methyldecane 0.07 0.01 0.01
1,4-Dimethyl-2-ethylcenzene 0.0 0.0 0.01
3-Methyldecane 0.01 0.01 0.01
N-Undecane 0.06 0.05 0.03
4-Methylindan 0.01 0.01 0.01
6-Methylundecane 0.01 0.0 C.00
2-Methylundecane 0.02 0.02 0.01
Naphthalene 0.c1 0.01 0.01
C11 Aromatic 0.95 0.04 0.03
N-Dodecane 0.04 0.04 0.02
2-Methylnaphthalene 0.01 oo 0.01
1-Methyinaphthalene 0.01 001 0.01
Tridecanes 0.02 002 0.01
N-Tridecane 0.05 004 002
Tetradecanes 0.10 008 0.04
N-Tetradecane 0.05 ¢c.04 002
Pentadecanss 005 0.04 0.02
N-Pentadecane 0.03 0.03 0.01
Hexadecanes 0.02 0.02 0.014
N-Hexadecane 0.01 0.01 0.00
Heptadecanes 0.01 0.01 0.00
N-Heptagecane 0.01 o.M ¢.00
Qctadecanes 0.01 0.01 0.00

100.C0 100.00 100.00

Mol WT of Sample 79.56
Mot WT C6 Pius 86,72
Density of Sample 06741
Density C& Plus 0.7060



FROM : Falkner/RedRiverLabs FAX NO. ¢ 318-742-1448 Mar. 14 2003 B2:07PM P7

i;. 8210 Mosley Rd.
“ Houston, TX 77075
&m 713-843-9776 Telephone
Cure Lah /13-943-3846 Facsimile CORE LABORATORIES .
FITRLTVN SIRYICTY — ——— - -
#1 (IBP-200) ASTM D-6623 130816-7
Summary by Group
Totals Group oWt % Vol
Paraffin 34.69 36.55
Isoparaf 3774 3916
Olefin 0.00 0.00
Naphthene 22,74 20.03
Aromatic 3.52 270
Oxygenates
* Unidentified 1.3 1.56
Summary by Carbon
Totals Group Y%t % Vol
Cé 7.65 891
Ccs 23.04 2447
ce 58.92 56.42
c7 : 8,69 827
cs 0.08 0.0%
Cs 0.02 n.02
ct0 0.10 010
N 018 0.16
Composite by Carbon
Greup C# %Wt % Vol
Paraffin C4 579 6,08
cs 11.45 12.21
Ccé 16.64 16.87
cr 0.69 0.68
Cc8 0.01 0.01
c9 0.01 0.01
c10 0.04 0.04
C11 0.08 005
leoparaf. o | 186 2.23
(] 10.22 11.03
C6 20.24 2067
c7 §.33 524
cs 0.05 005
cS 0.00 0.00
c10 0.00 0.00
C11 004 0.04



FROM @ Falkner/RedRiverLabs ) FARX NO. @ 318-742~1448 Mar. 14 2003 B2:88PM PB

f 8210 Mnsley Rd
A% Houston, TX 77075
e 713-943-9776 Telephone
Lab 713-943-3846 Facsimile CORE LABORATORIES

Gaa
Core
PITRELYTA SEAYNCTY —
s R by Y
g;gﬁBP:ZOO ASTM D-6623 130818-7
Olefin C4 0.00 .00
C5 0.00 0.00
Ce6 0.00 0.00
c7 0.00 0.00
c8 0.00 0.00
co 0.60 0.00
c10 0.00 0.00
Cc11
Naphthene C4
C5 1.37 1.23
6 18.86 16.56
C7 2.45 2.18
C8 0.03 0.03
Cc9 0.00 0.00
C10 0.02 002
C11 0.01 0.04
Aromatic C4
C5
Cce 3.18 242
C7 022 017
ca 0.00 0.00
cg 0.01 0.01
C10 C.04 0.0a
cn 0.07 0.06
%Wt % Vol
Benzene 318 242

The analytical results , opinions or interpretations contained in this repor are based upon information and matetial supplied by the giient for
whose axclusive and confidentist use thig repon has been made. The analytical resuits, opinions, or interpretations expressed reprasent
the best judgement of Core Laboratories. Core Laboratories, however, makes no warranty of representation, expressad « impliad, of any
type, and expressly disclaims same as to the productivity, proper operations or profitableness of any oil, 928, coal, or other minera! property.
well of sand in connection with such repont is used or reied upon for any reason whattcever. The report shall not be reproduced, in wholo
o7 in part, without the written approval of Core Laboratories.



FROM : Falkner/RedRiveriLzabs FRX NO. @ 318-742-1448 Mar. 14 2003 p2:eePm P9
8210 Mosley Rd.
Houston, TX 770735
715 9439776 Telophone CORE LABORATORIES
713 943-3846 Facsimile
Corelab
TETARLIVE SEATR IS
JOHN 1 FALKNER Sample Number:  130818-008
FALKNER-RED RIVER LABE Sample Date:
. Date Reported: 36K3
BOSSIER CIT, LA 71311 Date Received: 22505
’ Sample ID: THETEEE0Y
Description:
Analytieal Report
Test Result Units Method Date Analyst
Capillary Gas Chromatography Attached ASIM D-5124 Mod 227703 PKT
Nittogew ¥oml By Chemilum. < pprn Wi ASTM D-4629 2128103 "

Approved By:

Jean Waits
ervising Chemist

The analyticsl resle, SPTHons urlcrpmaw oqmah;u in this reporl 3e Dirced LGN MIGCIMAoN and mdtenal sappiied by the dhicnt for whose exclusive and cortiGeryal uée this report Ras Deen
!'ﬂ-‘trb\ T"; anslytical results. apirians or irtorpraialione eAprezscd ¢ poesant the bost fooprment of Core Laberuoncs. Cocs Laboraipeics, hovwaver, MBHES T WHTINY OF FERrEISNIATON, $XDrELS OF
npled, of any typd. MC cxpresaly disciaims same B [0 the productivity, (ropor operations or profitablenv-w of any oil, oee, coal, or other mineral, properly. well nr sand 1 Coumeadion with whiin sech
AEMA L 1T LSS B ALAY LRI O BN Tl whatiogve¥. This repoH $ITRi ADE Be réprodiuced, ;n whali or in part, wilhout he written Approwal of Core Laboratorios.
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i Houston, TX 77075
%'”, 713-843.9778 Telephone

Core I.ab 713-943-3846 Facsimite CORE LABORATORIES
FIIMRLESM STAFRLS

o pr— ]

#1, (200 ASTM D-8623 130818-8
Component Name WT % v% Mot %
Isobutane 0.01 0.01 0.02
N-Butane 0.02 0.03 0.04
Isopentane 0.02 0.02 0.03
N-Pertane D02 0.02 0.03
2-Methylpentane 0.02 0.02 0.02
3-Methylpentane 0.02 0.02 .02
N-Hexane 0.11 0.13 Q.14
2.2-Dimethylpentane 0.09 0.10 C.10
Methylcyclopentane 021 g.21 0.26
2,4-Dimethylpentane 0.19 0.21 0.20
2,2,3Trimethylbutane 0.03 0.03 0.03
Benzense 0.08 0.04 007
3,3-Dimethyipantane 13 0.14 0.14
Cyclohexane 182 1.75 2.30
2-Methylhexane 2.96 327 314
2,3-Dimethyipentans 0.74 0.80 0.78
1,1-Dimethyicyciopentane 0.48 0.48 052
3-Methylhexane In 3.40 329
Cis-1,3.0:methylcyciopentane C.98 0.99 1.06
Trans-1,3-dimethylcyclopentane 095 0.95 1.03
i-Ethylpentane 0.20 0.21 021
Trans-1,2-dimethylcyclopentane 1,48 1.48 1.60
2,2.2-Trimethylpentane 0.0z 0.02 0.02
N-Heptane 8.09 888 857
Methylcyclohexane 15 62 15.15 16,78
1.1.3-Trimethylcyclopentane 0.84 0.84 0.79
Ethylcyclopentane 080 0.59 085
2.5-Bimethythexane 0.585 0.70 0.60
2.4-Dimethythexane 073 0.78 0.68
Trans,cis-1,2 4-trimethylcyclopentane 0.81 0.61 0.58
3,3-Dimethylhexane 0.21 022 0.20
Trans,cis-1,2,3-trimethyicyciopentane 0.49 0.4% 0.46
2,3,4-Trimethylpentane 0.05 005 0.05
Toluene 7.49 6.49 863
2,3-Dimethylhexane 0.65 089 0.60
Z2-Methyl-3-Ethylpentane 007 0.07 0.07
1.1, 2-trimethylcyclopentane 0.02 002 0.02
2-Methylheptane 3.57 384 3.32
4-Methylheptane : 122 1.30 1.13
3.4-Bimethylhexane 0.10 0.10 0.08
Cis,trans, 1,2 4-trimethyloyciopentane 0.09 0.09 0.09
Cls-1.3 dimethylcyslohexane 3.90 R 369

3-Methytheptane 2.86 3.04 266
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LARET BT R1] 1. 441
i -
#mg@gg} ASTM D-6823 130818-8
Component Name WT % V% Mol %
Trans-1,4-dimethylcyciohexane 161 1.59 182
1,1-Dimethyicyclohexane 0.52 0.50 0.49
Trans-1-gthy!-3-methylcyclopentane £.24 0.24 023
Cis-1-ethyl-3-methylcyclopeniane C.1i5 015 D14
Trans-1-ethyl-2-methylcyclopentane £.22 0.21 0.21
1-Ethyl-1-methyicyclopentane .07 o.o7 0.07
Trans-1,2 dimethykyclohexane 1.41 1.37 1.33
Trans-1,3 dimethylcyclohexane .01 o, .01
N-Octane 828 8.86 7.70
Iscpropylcyclopentane C.08 0.09 c.09
2,3,5-Trimethythexane £.06 0.08 0.05
Cis-1-thyl-2-methylcyclopentane £.03 .03 0.03
2.2-Dimethylhaptane c.27 c.ae g.22
Cis-1,2-dimethylcyclohexane 0.25 024 024
2.4-Dimethylheptane £.53 0.56 C44
4 4-Dimethylheptane £.05 .05 004
Ethyicyciohexana 2.4 2.30 2.28
Cis,cis, 1-3-5,timethyleyclohexane 0.02 0.02 0.02
2 8-Bimethyiheptane 087 £.92 072
1,1,3-Trimethy!syclohexane .57 0.55 0.48
C8 Naphthenes 0.51 0.50 043
2,3-Dimethylheptane 118 1.24 s.98
3,5-Dimethylheptane 027 0.z28 022
Ethytbenzene 0.85 0.74 £.85
Trans,trans, 1,2 4-trimethylcyclohexane 0.43 0.42 0.36
Cis trans, 1,3,5-frimethylcyclohexane 0.05 0.05 0.04
Meta-Xylene 574 4.99 574
Para-Xylene 1.75 1.53 1.75
2.3-Dimethylheptane 0.5¢ 0.82 0at
3.4-Dimethytheptane DAL 0407 0.7 0.06
3.4-Dimethyiheptane L/C . 0.27 0.28 0.22
4-Methyloctane ' 083 0.86 069
2-Methyloctane 1.07 1.13 0.89
Cis,cis,1,2,3 rimethyicyclohexane 008 0.08 0.07
3-Ethylheptane 0.22 023 0.18
3-Methyloctane 102 108 6.84
Ortho-Xylens ' 1.48 1.25 1.46
Trans-1-Methyl-2-propyleyclopentane 0.03 0.03 0.03
Cis-1-ethyl-3-methyleyclohexane 0.67 0.07 0.05
Trans-t-ethyl-4-methylcyclohexare D44 0.41 0.37
1sobutylcyclopentane 0.29 0.28 024
1-Ethyl-1-methylcyclohexane 003 0.03 0.03

Cis,trans, 1,2 3 trimethylcyciohexane 0.07 007 ¢.08
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A A‘ Houston, TX 77075
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Core I.ab 713-943.3846 Facsimie CORE LABORATORIES

HIMHIUR TRV IC:E -
#1‘[M§W ASTM D-6623 130818-8
Component Name WT % LV% Mol %
N-Nonane 1.99 2.08 1.65
Trans-1-ethyl-3-methylcyclchexane 0.15 .14 013
Trans-1-ethyl-2-methylcyclohexane 0.08 L.08 0.08
Isopropyibenzene 2.06 003 0.05
2.2-Dimethyloctare 012 0.12 0.08
Iscpropylcyclohexane 0.05 005 0.04
Cis-1-gthyl-2-methyicyclohexane 0.02 ¢.o2 0.02
2,4-Dimethyioctane G.10 .10 0.07
2,8-Dimethyloctane 010 01¢ 0.07
2.5-Cimethyloctane Q.03 0.03 0.02
N-propyleyciohexane Q22 0.21 0.18
N-butyleyclopentane 0.04 £.04 0.03
2,7-Dimethyloctane £.02 c.o2 c.01
n-Propyibenzene 0.09 0.08 0.08
3,&-Dimethyioctane C.01 .01 0.01
1-Msthyi-3-ethylbenzene 0.13 0.1 on
1-Methyl-4-ethylbenzene 0.06 0.05 0.03
1,3,5-Trimethyibenzens 0.10 0.09 0.08
§-Methylnanane 0.02 0.02 0.01
4-Methylnonzne 0.03 0.03 002
1-Methyl-2-ethylbenzene 0.05 0.04 0.04
3-Ethyloctane 0,01 0.01 0.01
3-Methyinonane 0.03 0.03 Q.02
1,2,4-Trimethylbenzene 0.07 0.0e 0.06
Cis-1-methyl-3-propyleyciohaxane 0.01 001 0.01
Trans 1,4 dlethyleyelohexane 0.01 o 0.0t
N-Decane 0.05 0.05 0.04
1,2, 3-Trimethylbenzene 0.0 0.1 2.0
4-Methylundecane 0.01 0.0 0.01
Tetradecanes 0.02 0.02 0.0
Hexadecanes 0.01 0.01 0.00

100.60 100.00 100.00

Mol WT of Sample 106.15
Mol WT C8 Plus 1056.20
Density of Sampie 0.7558
Denslty C8 Plus 0.7569



FROM | FalknersRedRiverlabs FAX MO, @ 318-742-1448 Mar. 14 2003 G2:11PM P13

} 8210 Mosley Rd.
Houston, TX 77075
h“ 713-943-9776 Telephane
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Corelab 3-943-3848 Facsimile CORE LABORATCRIES
HIADLLTN STAPKY
ASTM D-6623 130818-8
Summary by Group
Totals Group %Wt % Vol
Parathn 18.57 20.05
[soparaf. 25.33 27.06
Qlsfin 0.00 0.00
Naphthene 38.15 37.32
Aromatic 17.91 15.53
Oxygenates
* Unidentified 0.04 0.04

Summary by Carbon

Totals Group %Wt % Vol
C4 0.03 0.04
cs 0.04 0.04
;] 223 2.17
c7 43.04 43.17
ce 4118 40.85
ce .. 1280 1315
c10 0.54 0.54
c1 0.00 0.00

Composite by Carbon

Group C# oWt % Vol
Paraffin C4 002 0.03
C5 002 0.02

Ce o.M 0.13

C7 8.09 888

ca 8.29 386

Cg 1.09 208

C10 0.05 0.05

cH 0.00 000

Isoparaf, Ca 0.1 0.0t
Cs 0.02 0.02

C5 0.04 0.04

c7 7.45 8.18

C3a 10.13 10.81

Cg 7.21 7.55

c10 047 0.47

ct1 0.00 0.00
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FLRARLLTR STIICES
.
#1 (200-300) ASTM D-§623 130818-8
Olefin C4 0.00 0.00
9%] 0.00 0.00
013 0.00 000
Cc7 0.00 0.00
ce 0.00 .00
cg 0.00 0.00
C10 0.0C 0.00
C11
Naphthene C4
0] 0.00 0.00
C6 2.03 1.96
c7 20.01 19.64
cs 12.96 1267
Cs KR K| 303
C10 0.02 0.02
c1 0.00 .00
Aromatic C4
of]
C5 205 .04
c7 7.9 £.49
ca 8.80 8.51
Cs 0.57 0.49
c10 0.00 Q.00
C11 0.00 0.00

%Wt % Vol
Benzene 005 G.04

The analylical results | opinions or interpretations contained in this repcrt are based upon information and material suppliied by the client for
whose exciusive and confidential use this repon has been matde. The anaytical results, opinions, of interpretations expressed represent
the best judgement of Core Laboratories. Core Laboratories, howaver, makes no warsnly or tepresentation, expressed of implied, of any
tyre. and expressly disclaims same as to the productivity, proper operaliors of prefiablensss of any of, gas, coad, o other minaral property,
welll or sand in connection with such report is used or relied upon for any reason whatsoaver. The report shall not be reproduced, in whole
orin pert, without the written approval of Core Laboratories.
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Corelab

FTTROLIVI yERYMEES

JOHN I FALKNER Sampie Number. 130818-009
FALKNER-RED RIVER LABS Sample Date:
Date Reported: /6103
B ] Date Reccived: 2725403
' Samplé&10r- 7] BO0R3SH)
Pescription:
Analytical Report
Test Result Units Method Date Analyst
Capillary Gas Chromatography Antached ASTM D-3134 Mod  2/27/03 PKT
Naphthalenes in Jet Fuel 232 WT % ASTM D-1840 2/28/03 Vs
Approved By: k<

ean Waits
vising Chemist

Tra arantical rasols, apiniont a1 interarclalions. contanad i v 1800 e D380 upon inkormotion and matenml SUPDIied try 11 Chenl for whote exchuive dnd tonfidentist use this 18P0 NBE Dan

rxde,

IR SRS Hewldie, GpIXGnE Of TKCIDICTHIONE EXMEELEA (360 11 besl [odymeri bf Cors Laboratones. Coie La%ardiaries. howovie, Makes no warranty or replesentation express or

Enolied of 2y tyoe, ann axrassly discains Tame 23 10 1o Droduclivity, proper operations o proflibkiricss of any oll. gy, cosl o slhr minend, propeity WAL of S04 1N CONECEON with whisd such

TOROM i we0d of ralnd UPSA TOr By 1848En Whatsetver. This repurd ohvll

srol e remcdiied, 31 mbobs o ks e, elttiol Wi m K IPProva o L OIT LIBOTONNE,
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8210 Mosiey Ra.

% HMouston, TX 77075
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ki
. T
#1 (300-350) ASTM D-6623 130818-9
Component Name WT % LV % Mol %
N-Octane C.03 0.03 0.04
2,2-Dimethytheptane c.o1 0.01 0.01
2.4-Dimethyltheptane D0z 0.02 0.02
Ethyleycichexane 0.08 0.09 g1
2.6-Dimethylheptane 0.05 0.08 0.05
1.1.3-Tr.methylcyclohexane 0.02 (.08 010
C8 Naphthenes 0.85 0.58 0.61
2.5-Dimathyiheptane 0.11 0.12 012
3. 5-Dimathylheptane 0.02 002 0.02
Ethylbenzene G003 003 0.04
Trans t-ans, . 2,4-kimethylcyclohexane 0.31 032 0.34
Cis,trans, 1,3.5-trimethylcyclohexane 0.03 0.03 003
Meta-Xylene 063 0.68 083
Para-Xylene 0.17 018 0.22
2,3-Dimethylheptane 0.20 0.22 0.22
3. 4-Dimethylheptanre DIL 0.03 0.03 0.03
3,4-Dimethylheptane UD o.or {.08 0.08
4-Methyloctane 055 0.60 0.60
2-Methylzttane 0.87 0.9% 0.35
Cis,cis,1,2,3.trimethylcyclohexane 0.05 0.05 0.06
3-Ethylreptane 0.26 0.29 0.28
3-Methyloctana 1.10 1.21 1.20
Ortho-Xylene C.84 0.75 1.1
Trans-1-Methyl-2-progyleyclopentane 0.07 D0.07 0.08
Cis-1-ethyl-3-methyicyclohexare 0.20 0.20 022
Trans.-t.ethyl.-4.methyicyciohexane 1.33 132 1.48
Isobutylcyclopentane 0.91 0.32 1.1
1-Ethyl-1-methylcyciohexane 0.10 010 011
Cis.trans, 1,2,3 rimethyloyclohexane 0.25 0.25 028
N-Nonare 8.85 .44 9.35
Trans-1-ethyi-3-methyicyciohexane 0.95 0.86 1.08
Trans-1-ethyl-2-methylcyclohexane 0.37 0.37 0.41
Cis+1.ethyl-4.methyicyciohexane 002 002 0.02
isopropylbenzens 0.25 023 0.29
2,2-Dimethyloctane 0.32 c.a9 0.81
Isopropyicyclohexane 0.47 .46 0.2
Cis-1-ethyl-2-methylcyclohexane 0.19 0.19 0.21
2 4-Dimethyloctane 1.¢7 1.18 105
2.6-Dimethyloctane 2.02 2.20 1.9¢
2.5-Dimethyloctzne 0.34 0.37 0.33
N-propylcycichexane 265 2.64 2.94
N-hutylcyclopentane 0.60 D60 0.67

2,7-Dimethyloctane 0.23 0.25 023
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713-843-3846 Facsimile
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CORE LABORATORIES

ASTM D-6623

Component Name

n-Propylbenzene
3.6-Oimethyiogtane
1-Methyl-3-ethylbenzene
1-Methyi-4-ethylbenzane
1.3.5-Trimethylbenzene
S-Methylinonane

4-Methylnonane
1-Methyi-2-gthylbenzene
2-Methvinonane

3-Ethyloctane

1,2,3,5 Tet-methylcyclohexana
3-Methyinanane

1,2,3,4 Tet-methylcyciohexane
C10 Naphthenes

C10 Paraffin

1.2 4-Trimethylbenzene
Cis-1-melhyl-3-propyicyclohexane
Trans 1.4 disthyicyclohexans
Trans-1-methyl-3-propylcyciohexane
1-Ethyt-2,3-dimethylcyciohexane
Isobutyibenzene
Cis-1-methyl-4-propylcyclchexane
N-Decane

1,2,3,4 Tet-methylcyclohexane
Trans 1,3 diethylcyclchexane
1.2,3-Trimethylbenzene

-Trans 1,2 diethvyicyclohexane

1-Methyl-3-isopropylbenzene
Cis 1.4 diethyleyclohexane
1-Methyl-4-isopropylbenzene
Indan (2,3-Dihydroindene)
Sec-butylcyclchexane
Butyleyelohexane
1.3-Diathylbenzene

C11 Naphihenes
1-Methyi-3-n-propyibenzene
1.4-Diethyibenzene
1.3-Dimethyl-5-ethylbenzene
1,2-Diethylbenzene
1-Mathyl-2-n-prepylbanzene
Cis 1-methyl 4-ter-butylcyclohexane
C11 Paraffins
4-Methyldecane

130818-8

WT % LV % Mel %
1.45 1.33 1.69
0.35 0.38 2.34
268 2.43 3.12
1.44 1.2¢ 164
390 358 4.54
0.94 1.01 0.92
1.40 151 1.38
1.32 1.19 3 54
0.94 102 052
0.37 040 0.36
0.18 G 18 018
1.86 20 1.83
032 032 032
0.57 087 0.57
0.08 010 0.08
4.34 3 g2 5.06
0.98 100 0.99
087 288 Q.87
D.14 (.14 0.14
013 213 013
0.48 0.44 0.50
023 0.21 0.21
8.06 875 7.54
0.23 023 0.23
012 0.12 0.12
0.87 0.77 1.01
0.10 0.1¢ 0.10
0.42 039 0.44
0.16 0.16 0.16
0.31 0.29 0,32
0.38 0.31 0.45
1.44 1.45 1.44
.96 0.95 R
0.55 050 0.57
.40 0.40 0.36
1.06 0.97 1.1
0.50 046 0.62
0.60 0.55 0.53
0.1 0.10 0.1
0.23 021 0.24
0.53 052 0.48
0.78 063 0.70
0.66 0.70 0.59
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N

ASTM D-6623 130818-9

Component Name WT % LV % Mol %
5-Methyldecans 0.46 0.48 0.41
1,4-Dimethyl-2-ethyiberzene 0.sC 0.81 0.94
1,3-Dimethyl-4-ethylbenzene 042 0.38 0.44
3-Methyldecare 0.54 0.58 048
1,2-Dimethyl-4-ethylbenzene 0.46 042 048
1,3-Dimethyl-2-ethylbenzene Q.12 011 013
Tricyclodecane 0.29 028 03¢
1,2-Dimethyl-3-Ethylbenzene 0.25 023 0.27
N-Undecane 4,00 427 358
1.2.4,5-Tetramethyibanzene 0.23 021 024
1,2,3,5-Tetramethylbenzene 032 028 0.33
C1i1 Unidentifted 1.34 133 147
4-Methylindan 0.25 0.21 0.26
5-Meathylindan 0.16 013 0.17
1,2,3,4-Tetramethytbenzene 0.21 018 0.22
Tetralin 0.01 00 0.Gt
8-Methylundecane 0.47 0:zo 0.39
4-Methylundecane 0.18 020 0.18
Naphthalene 0.63 0.50 069
3-Methylundecane D.06 0.C6 0.05
C11 Aromatic 2.26 207 2.13
N-Dodecare 1.88 1.28 1.66
Dodecanes 2.55 224 220
Pentamethylcenzene 0.04 Qn3 0.04
2-Methylnaphthalene 0.55 0.46 0.54
1-Methyinaphthalene 027 0.21 0.27
Tndecanes 1.81 177 1.45
N-Tridecane 0.99 1.C3 0.75
Tetradecanes 108 104 0380
N-Tetradecane 0.63 0.565 0.44
Pantadecanes 1.03 0.¢8 070
N-Pentadecane 0.38 0.39 025
Hexadecanes 053 0.50 033
N-Hexadecans 025 0.26 0.15
Heptadecanes 0.42 0.29 0.25
N-Heptadecane 0.24 0.25 0.14
Pristane D16 018 0.08
Octadecanss 0.31 029 017
N-Octadacane 0.23 0.24 0.12
Phytzane 011 0.1 0.06
Nonadecanes 0.27 0.25 0.14
N-Nonadecane 0.18 .18 608
Eicosanes .22 020 .11
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MUYNGLERM STELIRLE ==
Rs0as50T ASTM D-6623 130818-9
Component Name WT % LV % Mol %
N-Eicosane c.14 0.14 007
Heneicosanes 019 n.17 0.09
Decosanes 0.47 0.18 0.08
Tricosanes n.13 0.12 0.06
Tetracosanes 0.12 0.1 0.05
Pentacosanes 0.10 0.09 0.04
Haxacosanes 0.09 Q.08 0.04
Heptacesanes 0.08 007 0.03
Octacosanes Plus 038 0.32 0.13
100.00 100 00 100.00
Mol WT of Sample 140.01
Mol WT C6& Plus 140.01
Density of Sample 0.7983
Density C6 Plus 0.7953
Summary by Group
Totals Group %Wt % Vol
Paraffin 20.64 22.49
Isoparaf. 16.63 18.04
Clefin 0,00 0.00
Naphthene 1687 18,89
Aromatic 2962 26,72
Oxygensates
- Unidentified 16.24 1586
Summary by Carbon
Totals Group %Wt % Vol
<s 0.C0 0.00
C5 0.00 .00
C8 0.00 0.00
c7 0.00 0.0
ot} 1.79 1.64
co 7.58 37.26
c1i0 3343 34.18
ci 10.96 11.06
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HTACLE STAYI(LS
R
#JA00:350K ASTM D-6623 130818-9
Composite by Carbon

Group C# %Wt % Vol
Paraffin : c4 0.00 0.00
Cs 0.00 D.00
cs 0.00 0.00
cy 0.00 0.00
CB 0.03 Q.03
ceo ) 855 0.44
C10 808 875
Ci1 4,00 427
Isoparaf. C4 0.00 000
(] Q.00 000
CB 0.00 000
c7 0.00 0.00
ca 0.00 0.00
cy - 328 362
C1¢ 10.43 t1.32
C19 2.91 310
Olefin C4 0.00 0.00
C5 0.00 0.00
(o] 0.00 0.Co
C7 0.00 0.00
C8 0.co 0.00
Lot} 0.00 0.00
€10 0.00 0.00

11

Naphthene C4

Cs 0.00 0.00
Cé 0.00 0.00
cr 0.0 0.00
cs 0.09 0.09
co 9.14 9.15
c10 6.71 673
cH1 093 0.82
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i : 8210 Mosiey Rd.
- A Houston, TX 77075
h 713-943-9776 Telephone ORATORIES
e 13-943-3848 Facsimile CORE LAB
Corelab
PITAZLIUN LEbyIrTE
gaddoo:3soi ASTM D-6623 130818-9
Aromatic CA
c5
C8 0.00 .00
c? 0.00 0.00
ot 167 152
co 18,60 15.05
c10 8.23 7.38
cn 3.12 277
%Wt % VO'
Benzene 0.00 000

The analyllcal results . cpinions or interpretations contained in this renont are based upon information and matedal supplied by the dlient for
whose exclusive and confidential use this regost has been made. The snalytical resuhts, opinions, of interpretations expressed represent
the best udgement of Core Laboratories. Core Laboratories, however, makes no warranty or representation, expressed or imphied, of any
type, and exprassly disclaims same as 1o the productivly, proper operations or proftableness of any oil. gns, coal. or other minesal property.
welt or sand in connection with guch report is usad or reliad upon for any reason whatsoever. The report shall not be reproduced. in who'e
orin part without *he written approval of Core Laboratories.
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é\ Houston, TX 77075
." L 713-843-8778 Telephone
J Core Lab 743-043.3848 Facsimile CORE LABORATORIES
#TROLEUN SERTILLY
"SHRPIEH P(350:Endyswrs ASTM D-65623 131514-10
Component Name WT % LV % Mol %
Trans,trans, 1,2 4-trimethylcyclehexane 0.01 0.01 Q.01
Meta-Xylene .07 0.01 0.01
4-Methyioctans 0.01 0.01 0N
2-Methyloctane 0.02 0.02 002
3-Methyloctane 0.02 0.02 0.02
Orthc-Xylene 0.62 0.02 0.03
Trans-1-ethyl-4-methylcyclohexane 0.03 0.03 C.04
Iscbutylcyclopentane 0.02 002 0.02
N-Nonane 0.13 0.15 0.186
Trans-1-ethyl-3-methyicyclohexane 0.01 oo 0.01
Trans-1-ethyl-2-methyleyclohexane c.01 a0 0.01
2 2-Dimethyloctane 0.1 0.01 0.01
Isopropyleyclohexane 0.0 oo 0.01
2 4-Dimethyloctane 0.01 ool 0.01
2,5-Dimethyloctane 0.03 003 0.03
N-propyleyclohexane 0.04 q04 0.08
N-butyleyclopentane 0.04 ¢.c1 0.0t
n-Propylbenzene 0.02 0.02 0.03
1-Methy!-3-ethylbenzere 005 Qo5 0.0
E 1-Methyi-4-ethylbenzere 0.03 003 0.04
2 3-Dimethyloctane 0.02 gcz 0.02
1,3,5-Trimethylhenzene 007 0.07 0.09
4-Ethyloctane 0.01 001 Lo
5-Methyincnane 0.03 603 £.03
4-Methyinonane 0.05 008 0.05
1-Methyl-Z-ethylbenzens 0.06 006 0.c8
2-Methyinonane 005 0.06 0.Ca
3-Ethyloctane 002 0.02 0.02
1,2.3.5 Tet-methyicyclohexane 0.02 0.02 002
3-Methytnonane 017 0.19 0.18
1,2,3,4 Tet-methvicyelohexane .08 0.08 009
C10 Naphthenes 0.023 0.03 3.03
C10 Paraffin 0.02 0.02 0.0z
1,2,4-Trimethylbenzene 033 0.30 0.42
Cis-1-methyi-3-propylcyckohexane 0.30 0.3 0.33
Trans 1,4 diethylcyclohexane 0.31 0.32 0.34
Trans-1-methyl-3-prepylcyclohexane 0.05 0.05 0.05
1-Ethyl-2,3-dimethylcyclonexane 0.07 0.07 0.08
Isobutylbenzene 0.25 0.24 0.29
Cis-1-methyl-4-propylcyclohexane ) 0.13 0.13 014
sec-Butylbenzens . 0.04 0.04 0.05
N-Decane 383 4,35 425

1,2,3,4 Tet-methyleyciohexane 020 0.21 022



8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

&

s 713-943-3846 Facsimile CORE LABORATORIES

“orelab
i.TIII.EI')( SEAYICES
Sample #1 (350-End) ASTM D-6623 131514-10
Component Name WT % LV % Mol %
Trans 1,3 diethylcyclohexane 0.12 0.12 0.13
1.2,3-Trimethylbenzene 0.41 0.37 0.52
Trans 1,2 diethylcyciohexane 014 0.14 0.15
1-Methyl-3-isopropylbenzene 0.24 0.23 0.27
Cis 1,4 diethylcyciohexane 0.21 0.22 0.23
1-Methyl-4-isopropylbenzene 0.26 0.25 0.30
Indan (2,3-Dihydroindene) 0.45 0.38 0.5¢
Sec-butylcyclohexane 2.20 2.26 2.41
Butylcyclohexane 228 2.3 2.50
1,3-Diethylbenzene 1.07 1.00 1.23
C11 Naphthenes 1.78 1.80 1.77
1-Methyl-3-n-propylbenzene 1.35 1.27 1.55
1.4-Diethylbenzene 0.99 0.83 1.13
1,3-Dimethyl-5-ethytbenzene 1.25 1.16 1.43
1.2-Diethylbenzene 0.32 029 0.37
1-Methyl-2-n-propylbenzene 0.54 0.50 0.62
Cis 1-methyl 4-ter-butylcyclohexane 1.45 1.47 1.44
C11 Paraffins 0.57 0.62 056
} 4-Methyldecane 1.80 1.95 1.77
5-Methyldecane 1.36 1.47 1.34
1,4-Dimethyl-2-ethylbenzene 260 2.39 298
1,3-Dimethyl-4-ethylbenzene 1.21 1.12 1.39
3-Methyldecane 1.70 1.87 1.67
1.2-Dimethyi-4-ethylbenzene 1.29 1.19 1.48
1,3-Dimethyl-2-ethylbenzene 0.42 0.38 0.48
Tricyclodecane 1.12 1.13 1.26
1,2-Dimethyi-3-Ethylbenzene 0.88 . 0.80 101
N-Undecane 13.73 15.01 13.50
1,2,4,5-Tetramethylbenzene 0.86 0.79 0.98
1,2,3,5-Tetramethytbenzene 1.13 1.03 1.29
C11 Unidentified 4.39 4.46 419
4-Methylindan 0.93 0.79 1.08
5-Methylindan 0.62 0.53 0.72
1,2,3,4-Tetramethylbenzene 0.81 0.72 0.93
Tetralin 0.03 0.03 0.03
6-Methylundecane 1.67 1.81 1.51
5-Methylundecane 0.70 0.76 0.63
Pentylbenzene 017 0.16 0.18
Naphthalene 1.99 1.62 2.39
3-Methylundecane 0.23 0.25 0.21
C11 Aromatic 6.93 6.48 7.19
N-Dodecane 5.53 597 4.99
Dodecanes 9 44 8.87 8.94



I 8210 Mosley Rd.
Qé Houston, TX 77075
h@ 713-943-9776 Telephone

—ore Lah 713-943-3846 Facsimile CORE LABORATORIES
‘.I'HI.IHH SIA¥ICES
/
Sample # 1 (350-End) ASTM D-6623 13151410
Component Name WT % LV % Mol %
Pentamethylbenzene 0.12 0.11 0.12
2-Methyinaphthalene 1.08 0.91 1.17
1-Methyinaphthalene 0.48 0.38 052
Tridecanes 5.19 520 4.56
N-Tridecane 2.00 2.14 167
Tetradecanes 2.44 2.41 1.97
N-Tetradecane 0.75 0.79 0.58
Pentadecanes 1.30 1.27 0.97
N-Pentadecane 0.35 0.37 0.25
Hexadecanes 0.37 0.36 0.26
N-Hexadecane 0.15 0.16 0.10
Heptadecanes 0.17 0.16 011
N-Heptadecane 0.09 0.09 0.06
Octadecanes .11 0.11 0.07
N-Octadecane 0.06 0.06 0.03
Nonadecanes 0.07 0.07 0.04
N-Nonadecane 0.05 0.05 0.03
N-Eicosane 0.03 0.03 0.02
) Heneicosanes 0.03 0.03 0.02
’ Docosanes 0.02 0.02 0.01
Tricosanes 0.02 002 0.01
Tetracosanes 0.02 .02 0.01
Pentacosanes 0.02 0.02 0.01
Hexacosanes 0.02 0.02 0.01
Heptacosanes 0.01 0.01 0.00
Octacosanes Plus 0.95 0.86 0.38
Unidentified 0.19 0.22 0.23
100.00 100.00 100.00
Mol WT of Sample 153.71
Mol WT C6 Plus 153.71
Density of Sample 08133
Density C6 Plus 0.8133
RON 0.3
MON -0
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8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

713-943-3846 Facsimile

CORE LABORATORIES

Sample # 1 (350-End)

Totals

Totals

Group

Paraffin

Isoparaf.

ASTM D-6623
Summary by Group

Group %Wt % Vol
Paraifin 17.79 19.51
Isoparaf. 7.57 8.23
Olefin 0.00 0.00
Naphthene 10.63 10.81
Aromatic 29.31 26.65
Oxygenates

Unidentified 34.70 34.80

Summary by Carbon
Group YWt % Vol
C4 0.00 0.00
Cs5 0.00 0.00
Co 0.00 0.00
C7 0.00 0.00
Cs 0.03 0.03
104 174 1.62
C10 3069 29.51
Ci1 3284 34.04
Composite by Carbon

C# %Wt % Vol
C4 0.00 0.00
C5 0.00 0.00
Cé 0.00 0.00
c7 0.00 0.00
C8 0.00 0.00
CS 0.13 0.15
C10 3.3 4.35
C11 13.73 15.01
C4 0.00 0.00
C5 0.00 0.00
Cé6 0.00 0.00
Cc7 8.00 0.00
C8 0.00 0.00
Cc9 0.05 0.05
C10 0.42 046
c11 7.10 7.72

131514-10
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s Lab 713-943-384€ Focsimile

PEIRELTEN SELVEETS

A

S BT S STENT ASTM D-6623 131514-10

Qlefin C4 0.00 (.00
C5 0.00 0.00
ce 0.00 0.00
c7 0.00 0.00
0] .00 0.00
ce 0.00 000
C1e 0.00 0.0C
C11
Naphthene ca
Cs 0.00 000
C6 0 oo 000
C7 0.00 000
Cc8 .00 000
C8 .14 014
c10 7.26 7.40
c1 ) 323 327
Aromatic C4
C5
C6 0.co 0.00
C7 0.00 0.00
C8 0.03 0.03
Cc9 1.42 1.28
C10 16.08 17.30
c1 878 8.04

The analytica) rasults , opinions or interpretations contained in this report are based upor Information and material supplied by the client for
whose exclusive and confidertial usa this jeport has boon made, The analytical results, epinions, or interpretalicns expressed represant
the best judgemant of Core Laboratorias. Care Laboralories, however, makes no warranty or reprasentation. expressed or implied, of any
type, and expressly disclaims same a3 to the productivity, proper operations o1 profitableness of any o, gas, teal. or ather mine:st property,
wel! or sand in connaction with such report is used or relied upon for any reascn whatsoever. The raport shali nct ba reproduced, in whole
of in pan, without the written approva) of Care Laborataries.



PHONE:

FALKNER RED-RIVER
LABORATORIES,

INC.

1039 PEARL DRIVE.P.0O. BOX 5438

BOSSIER CITY, LA 71111

318-746-2404-FAX: 318-742-1448

LAB REPORT #:
4-142681

REPORT DATE:
March 4, 2003

SUPPLIER:

John D. Jones Engineering

PAGE 1 OF 2

REQUESTED BY:

,c{’wﬂ O% // fz e oD

John D. Jones January 6, 2003
Sample # Crude #3 Crudw#B Crudc #3 Crude #3 Crude #3 Crude #3
Grade @;200 200 300 300-350 ] 350-500. | .. 500-650. .650-1025
Gravity R -V 505 44.6 37.6 28.0
LB.P. 126 268 362 326 -
3% Recovered At NO -- -- 370 500 =
10% “ CUT 180 288 376 520 =
20% 200 292 385 534 -
30% 213 208 396 540 =
40% 222 302 405 550 -
50% 232 307 414 558 =
60% 244 312 424 571
70% 255 318 436 581 =

; 80% 269 327 451 603 -

: 0% 296 339 473 628 =
95% - -- 495 637 -
End Point 338 386 546 678 =
Recovery 97.0 98.0 99.0 99.0 -
Residue 1.0 1.0 1.0 1.0 -
Loss 2.0 1.0 0.0 0.0 =
Specific Gravity 7539 7775 8035 .8368 .8871
Suolfur, vt% 005 004 009 017 167
Freeze Point = -44°F - - -
Flash Point - 118°F - -- -
Aromatics - 2188 18.25 - =
Olefins -- 1.48 1.12 - -
Saturate - 76.64 80.63 - -
Nitrogen = = = - -
Gross Heat of Combustion -- 19824 - - -
US Cetane Index -- -- 47.5 -
Yield L.V, % 0 9.5 9.5 32,5 15.5 35.0
Yield wt % 0 8.42 8.69 30.71 15.25 36.51
Smoke point - -— 26 - --
Cloud Point - -- 2°F - --
H2S = - - Nil --
RSH - -- -- 001 --
Viscosity @100° — - - 39.65 SUS solid

_\gscosity @210° - -- -- -- 48.66 SUS
REMARKS:

: The results of this test relate only to the items tested.
} This report will not be reproduced except in full,

without the written approval of the laboratory.

Ot J Satdo

{50’12 FALKNER RED RIVER LABORATORIES, INC
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Hauston. TX 77073
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! forelab
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JOHN [ FALKNER Sample Number: 13081813

FALKNER-RED RIVER LARS Sample Date:

T o Date Reported: 3/6/03

"ARL 4 L 25
BOSSIER CITY, LA 71111 Date Reccived:  2/25/03
Saffiple 1D: .- #3 (Crude)
Drescription:
Analytical Report
Test Result Units Method Date Analyst
Nitrogen Total by Chemilum. 156 ppm wi ASTM D-4629 2128003 IT
Approved By: _ &lk,e) )
an Waits
Supkpvising Chemist

The ahalylical rosuNs, opinions o interpretatons contiined in Bhis ropont am haesd upor femmation :nd matorial WERHED by tha dlient for whose oxclushn
mada. ThR AnabAicel resoke, opinkon: or INCrprélaliond erpresved reprosont the Bast judgrent of Gove Laberaterics, Cors Laboraires, ‘Wv:v: Makes f

- inpfed, of any ype. end expresuly disclaims carme 4k 19 2w productivity, proper coerstions of profitab: eness of any o, ga3. coal, of chet
b orepotis uead of reled 9pon fut any rooson WOREOSY. This report Sl nol Be reprodued, i1 whole or in o2y, Whoul the witt 3 n A0eF ov:

#rd corhasstiol ey this repon has bern
O ABTERTY O (EQTESANIFLON, BXPIEss OoF
mirell, of operty, woll of sand in COrMMcton wih which such
 of Cocs L abexutorios



FROM © Falkrer-RedRiverLabs FAX NO. [ 318-742-1448 Mar. 14 2003 @2:g4PMm P2

8210 Mnsley R4
Itouston. TX 77073

713 943-9776 Telepnone CORE LABO RATORIES

715 943-3846 Facsimile

Core Lab
M ERPLEN SIOY TS
JORN I FALKNER Sample Number:  130818.013
FALKNER-RED RIVER LABS Sample Date:
T T m——— Date Reported: 3/6/03
B AT & -
Date Received: 2125/03
BOSSIER CITY, LA 71D o
E Sample 1D: - Crude)
Description:

Analytical Report
Test Result Units Method Date Analyst

Nitrogen Total by Chemilum. 156 ppm wt ASTM D-4629 2728/03 IT

Approved By: Wik~

an Waits
Supgvising Chemist

Trm analtical rasuts, oginions or interpratations conpined! in Buz report am hased UBON iFONMENoN Snd matorial SUPEIAG by The dierd for whose sxchiiwn
Thade Thix AnRRAICH (bwolly, opinione orINKYpStehond bxpenved reproyonl e bost Judgrend of Come Laberorics. Cors Latorskries, howerer, makes
iegplied, of amy iype., ane expressly disclsims cama seto the P ottuctivity, proper operaticna of profial eness of any o4

Frpest s uend o ralad 9pon fur Sny redasen whatecsy #i. THid fEpOrT NNal NOY D [eprocued, Twhoir or in part, Wit

Frof eonhoantisl Lay this repen has bean
N9 wWranty o reprasaniytion, sepresy o
G438, coal, o other Minerd, ropery. wek or cand in corneclion with wheeb such
Lh2 wrirsn apYrova) of COr L EBOruIoVE-S
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CorelLab
MTHILIEN HwWIIS
JOHN I FALKNER Sample Number: 130818-010
FALKNER-RED RIVER LABS Sample Date:
. Date Reported: -3/6/03
é%‘gsr;ﬁ%%mgf 71111 Daic Reccived: 2125103 ¢
: ASgmple {343 (200-300)
Description:
Analytical Report
Test Result Units Mcthod Date Analyst
Capillary Gas Chromatography Attached ASTM D-5i34 Med  2/27/03 PKT
Nitrogen Total by Chemilum. 2 phm wt ASTM D-4629 2/28/03 IT
Approved By: - ﬂim
an Waits
Supérkising Chemist

The anolyacsy resulin, opiniont or mterprctations contsined in this repOMN ars Dased
macm Tha Analy Al 725002, OPAWINA ir interpretotions cnx ireed

upbn dormation and maierial suppiied Dy [he client for whoss exchusive and confidenival use #is ropR hak Desn

repreent ine oSt adipiwit of Cose Labor atories. CO/e Laborotones, however, mehes no WRTRINY OF ragxéSentution, sapress or

enplisd, of any e, AN exgrestly disclaims aame 3y 1ot produclivily, popel cperanant of profilablencss of any oil, 33, coal, of other irinerat, propCrty, weli of Ba in Connechon with which Zuch

DO A s oF FRlind Wt B wny reason whatsosver. This repod

#rall rGa e rEpErQaUGRa, i whoke 5¢ 16 Balt, wilhoul e weitten sppiovel of Core L aboratories,
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Lab

Core 713-943-3846 Facsimile CORE LABORATORIES
FLTARLITN SIRVICTY
B3 {200-300) ASTM D-6621] 13081810
Component Name WT % V% Mol %
Ethane .02 0.04 0.07
Propane 0.44 0.65 1.02
isobutane 048 0.63 ¢.84
Iscbutylene 0.04 0.01 0.02
N-Butane 1.24 1.71 235
2,2-Dimethylpropane 0. 0.01 0.01
Isopentane 1.63 1.94 2.30
T-Pentene : 0.01 0.01 0.01
N-Pentane 1.76 ~ 208 2,49
Cis-2-pentene 0.0t 0.01 0.cH
2,2-Dimethyloutane 0.12 0.14 0.14
Cyclopentane 028 029 0.42
2,3-Dimethylbutane 0.32 0.38 0.38
2-Methylpentane 170 192 2.01
3-Methylpentane 1.18 1.31 1.40
2-Methyl-1-pentene 0.01 0.01 0.01
N-Hexane 3.08 345 3.64
2,2-Dimethylpentane 018 0.20 018
Methyloyclopentane 2.37 2.34 2.87
\ 2,4-Rimethyipentane 0.30 0.33 C.31
' 2,2 3-Trimethylbutane 0.05 0.05 0.05
Benzene 093 0.78 1.21
3.3-Dimethylpentane 011 012 011
Cyclohexane 327 £ 3.10 3.96
2-Methylhexane 2,14 2.33 218
2,3-Dimethylpentane 0.57 0.61 0.58
1.1-Dimethyicyctopentane 0.44 0.43 0.46
3-Methylhexane 222 2.39 2.26
- Cls-1,3-dimethylcyclopentane 0.78 0.77 0.81
Trans-1,3-dimethylcyclopentane 0.75 0.74 078
3.Ethylpentane 0.1% 0.18 0.18
Trans-1,2-Gimethyicyclopentane 1.16 1.14 1.20
2,2 4-Trimethy'pentane 0.02 0.02 0.02
N-Heptane 523 5,65 5.33
Methyicyclohexane 1047 poa 10.89
1.1,3 Trimethyicyclopentane 0.59 08 0.54
Ethylcyclopentane 0.37 0.38 0.38
2 5-Dimethythexane 042 0.45 0.37
2.4.Dimethylnexane 0.48 0.51 0.43
Trang,gis-1 2.4-tfimethylcyclopentane 045 045 0.41
3,3-Dimethylhexane 0.14 0.15 0.12
Trans,cis-1,2,3-imethykeyclopentane 0.39 0.38 035

2,3.4-Trimethyipentane 0.04 0.04 0.04
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8210 Mosley Rd.

‘).«,__g & Houston, TX 77075
Bap 713-943-9776 Telephone

Corelah  '13-943-3846 Facsimie CORE LABORATORIES
PETRGEITN SPRYICLS
S R e
A
#320aador - ASTM D-6623 130818-10
Component Name WT % LV % Mol %
Toluene 6.69 =570 7.41
2,3-Dimethylhexane 0.48 0.48 0.41
2-Methyl-3-Ethylpentane 0.05 0.05 0.04
1.1,2-rimethyicyciopentane 0.01 0.04 0.01
2-Methylheptane 243 ~2.57 217
4-Msthylheptane 0.84 0.98 0.75
3 4-Dimethyihexane 0.07 0.07 0.06
Cis,trans, 1,2 4-trimethykcyclopentana 007 007 0.08
Cis-1,3 dimethylcyclohexane 27 262 2.46
3-Methytheptane 1.84 203 1.73
Trans-1,4-dimethylcyclohexane 110 107 1.00
1,1-Bimethyicyclohexana 037 0.35 0.34
Trans-1-ethyl-3-methylcyclopentane 0.18 0.16 0.16
Cis-1-ethyl-3-methykcyclopentane 0.10 0.10 0.09
Trans-1-ethyl-2-methylcyciopentane 0.17 0.16 0.15
1-Ethyl-1-methylcyclopentane 0.05 0.05 0.05
Trans-1,2 dimethylcyciohexane 1.01 0.96 0.92
Trans-1,3,dimethyicydohexana 0.01 0.01 0.01
N-Octane 584 —6.24 531
| Isapropyicyclopentane 0.06 0.06 0.05
2,3,5-Trimethylhexane 0.05 0.05 0.04
Cis-1-ethyl-2-methyicyclopantane 0.02 002 0.02
2.2-Dimethylheptane 0.18 0.18 0.14
Cis-1,2-dimethylcyclohexane 0.17 D.16 0.15
2,4-Dimethylneptane 0.39 0.40 0.31
4.4-Dimethytheptane 0.03 0.03 0.02
Ethylcyclohexane 1.71 1.61 1.55
Cis,cis, 1-3-5, trimethylcyclohexane 002 . Q.02 0.02
2,6-Dimethylheptane 0.57 0.5% 0.45
1,1,3-Trimethylcyclohexane 0.45 0.43 0.28
€9 Naphthenes €43 0.41 0.35
2,5-Dimethylheptane 0.80 0.&2 0.64
3,5-Dimethyiheptane . 0.19 020 0.15
Ethyibenzene 0.66 0.56 0.63
Trans.trans, 1,2 4-trimethyleyclohexane 0.36 0.35 0.29
Cis,trans, 1,3 5-trimethyicycichexane 0.03 003 0.02
Meta-Xylene 4.09 330 3.93
Para-Xylene 127 1.08 122
2,3-Dimathythaptane 0.41 " 0.42 0.33
3,4-Dimethyiheptane D/L 0.05 0.05 0.04
3,4-Dimethylheptane /D 0.21 C.21 0.17
4-Methyloctane 0.69 0.71 0.55
2-Methyloctane 089 0.92 0.71
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#(200:300) ASTM D-6623 130318-10
Component Name WT % LV % Mol %
Cis,cis,1,2,3, trimethyleyclohexans 0.06 0.06 0.65
3-Ethylheptana 0.15 0.20 0.15
3-Methyloctane 0.91 0.93 0.72
Ortho-Xylena 1.22 1.03 1.17
Trans-t~Methyl-2-propylcyciopentane .03 0.03 0.02
Cis-1-ethyl-3-mathyicyciohexane .08 0.07 0.06
Trans-1-ethyl-4-methyicyclohexana 0.50 0.46 0.40
Isobutylcyclopentane 034 0.32 027
1-Ethyl-1-methyicyclohexane 0.03 003 0.02
Cis.trans, 1,2,3, trimethylcyclohexane 0.07 0.07 0.06
N-Nonane 2.89 ~2.98 230
Trans-1-ethyl-3-methylcyclohexane 0.24 0.23 G.19
Trans-1-ethyl-2-methylcyclohexane 0.05 3.08 0.07
Isopropylbenzene 0.09 0.08 0.08
2,2-Dimethyloctane 0.23 0.23 016
Isopropylcyclohexane 0.09 0.08 007
Cis-1-elhyl-2-methylcyciokexane 0.04 0.04 0.03
2,4-Dimethyloctane 0,23 0.24 015
2.6-Dimethyloctane 0.34 0.35 0.24
2,5-Dimethyloctane 0.07 0.07 0.05
N-propylcyclohexane 0.54 0.50 0.44
N-bulyleyclopentane 011 0.10 0.09
2,7-Dimethyloctane 0.04 0.04 0.03
n-Propylbenzene 0.25 0.2 021
3,6-Dimethyloctane 0.08 0.06 0.04
1-Methy!-3-ethylbenzene 0.28 0.33 0.32
1-Methyi-4-ethylbenzene 0.18 0.15 0.15
1.3,5-Trimethylbenzene 0.42 0.36 0.36
4-Ethyloctane 0.06 0.06 0.04
6-Methylnonane 0.12 012 c.09
4-Methyinonana 0.18 0.18 013
1-Methyi-2-athylbenzene 015 0.13 0.13
2-Methyinonane 0.12 012 0.09
3-Ethyloctane 0.04 0.04 0.03
1.2.3,8 Tet-methylcyclohexana 0.02 .02 .o
3-Methylnonare 0.21 0.21 0.15
1,2,3.4 Tet-methylcyclohexane 0.03 0.03 0.02
C10 Naphthenas 0.06 0.06 0.04
C10 Paratfin 0.01 0.01 0.01
1,2,4-Trimethylbenzere 0.45 0.38 D.28
Cis-1-methyl-3-propyicyclohexane 0.09 0.08 0.07
Trans 1.4 diethylcyclohexane 0.08 0.08 0.08
Trans-1 -methyt-3-propyleyciohexane 0.0 0.0 0.01
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#%(200:300) ASTM D-6623 130818-10
Component Name WT % LV% Mol %
1-Ethyl-2,3-dimethy'cyclohexane 0.0% 0.01 0.01
isobutylbenzene 0.04 0.03 0.03
Cis-1-methyi4-propylcyciohexane 0.92 0.02 0.01
N-Decane 0.72 0.73 0.52
1.2,3,4 Tet-methyicyclohexane 0.01 0.0 0.01
1.2,3-Trimathyibenzene 0.08 007 0.07
1-Methyl-3-isopropylbenzene 003 003 0.02
Cis 1,4 diethylcyclohexane .02 0.02 0.01
1-Mathyl-4-lsopropyibenzens 0.02 0.02 0.02
Indan (2,3—Dihydroindene) 0.03 0.02 0.03
Sec-butyleyclohexans 0.10 0.08 c.07
Butylcyclohexane 0.07 0.08 0.05
1,3-Disthytbenzene 0.0 4.03 0.02
C11 Naphthenes 0.02 0.02 0.01
1-Methyl-3-n-propytbenzene 0.06 0.05 0.05
1.4-Diethylbenzene 0.03 0.03 0.02
1.3-Dimethyl-5-ethylbenzene 0.03 0.03 0.02
1-Methyl-Z-n.propylbenzene . .t 0.01 0.01
Cis 1-methy! d-ter-butyleyclohexane 0.03 0.03 0.02
' C11 Paraffins 0.05 0.05 Q.03
' 4-Methyldecane £.03 0.03 0.02
5-Methyldecane 0.03 0.03 0.02
1,4-Dimethyl-2-ethyibenzene 0.05 0.04 0.04
1.3-Dimethyl-4-ethyloenzene £.02 Q.02 0.02
3-Methyldecane 003 €03 0.02
1,2-Dimethyl-4-ethyibenzene 0.02 0.02 0.01
Tricyclodecane 0.01 009 0.01
1-Methylindan 0.01 001 o.M
1.2-Dimethyl-3-Ethylbenzens 0.01 0.01 0.01
N-Undecare D.18 018 0.12
1.2.4,5-Tetramethylbenzene 0.01 0.01 0.04
1,2,3,5-Tetramethylbenzene 0.04 0.01 0.01
C11 Unidentified 0.02 0.02 0.01
4-Methylindan 0.01 0.01 0.01
1,2.3,4-Tetrarmethylbenzene 0.01 .0t 0.01
6-Methylundecane 0.09 .0t 0.01
4-Methylundecane 0.01 0.01 0.01
Naphthalene c.c1 oCt 0.01
C11 Aromatic 0.05 0.04 0.03
N-Dodecane 0.06 0.06 0.04
Dodecanes 0.05 0.0 0.03
2-Methylnaphthalene 0.01 0.01 0.01
Tridecanes 0.03 0.03 0.02
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#37(200-300) =+# ASTM D-6623 130818-10
Component Name WT % LY % Mol %
N-Tridecane 0.03 003 0.02
Tetradecanes 0.05 0.05 .03
N-Tetradecane 0.06 0.08 0.03
Fentadecanes 0.10 Q09 0.05
N-Pentadecane 009 009 004
Hexadecanes 019 017 0.09
N-Hexadecane 0.11 011 0.05
Heptadecanes 027 024 012
N-Heptadecane 0.12 011 0.06
Pristane 0.10 009 0.04
Octadecanes 023 020 .09
N-Octadecans 0.15 014 0.06
Phytang 0.09 008 0.03
Nonadecanes 0.17 0.15 0.07
N-Nonadecane 0.12 011 0.05
Eicosanes 008 0.07 0.03
N-Eicosane 0.09 008 0.03
Heneicosanes 0.09 0.08 043
Docosancs ¢.05 0.04 0.02
Tricosanes 0.02 0.02 0.01
Tetracosanes 0.01 0.01 0.Co
Unidentified 0.00 000 0.00

100.00 100.00 100.00
Mol WT of Sample 101.98
Mol WT C8 Plus 105,81
Density of Sample 0.7444
Density C6 Plus 0.7555
Summary by Group

Totals Group %Wt % Vol

Paraffin 21.14 23.02

Isoparaf. 25.47 27.35

Qlefin 0.04 0.04

Naphthene 33.14 8o

Aromatic 17.36 14.82
Oxygenates

* Unidentified 2.85 287
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PETROLIIN SLIMLES . — — R
= #§E00%500)" ASTM D-6623 130818-10
Summary by Carbon

Totals Group YWt % Vol

C4 1.83 235

Cs N 4.34

c6 12.68 13.41

c7 31.81 31.02

cs 29.22 28.49

Cc9 13.99 13.75

C1Q 337 .34

CH 0.44 .43

Composite by Carbon

Group C# %W % Vol
Paraftin o 1.34 1.71
C5 1.76 2.08
Cc6 3.08 345
c7 523 565
c8 5.94 6.24
C9 289 298
c10 0.72 0.73
C11 0.18 C.18
Isoparaf. C4 0.48 0.63
C5 1.64 1.85
Ce 3,32 373
c7 572 6.19
ce 6.49 7.25
Co 5.56 572
c10 1.71 173
C11 015 0.15
Olefin C4 0.C1 0.01
C5 0.02 0.02
C6 0.01 o.01
Cc7 0.00 0.00
C8 0.00 0.00
C9 0.00 000
Cc1C 0.00 000
c11
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FETARLEUN STRVILTS

T— ASTM D-6623 130818-10

Naphthene C4
cs 0.29 0.29
c8 564 5.44
c7 13.97 13.48
of:} 8.15 B8z
co 351 33z
C10 0.53 0.50
C11 0.05 0.05
Aromatic C4
Ch
Cé 083 0.78
c7 6.69 5.70
o} 7.24 618
191 2.03 1.73
c10 41 0.38
C11 0.06 0.05
%Wt % Vol
Benzene 0.53 078

The analytlcal rasults | opinfons or interpretations contained in this report are based upon formation and matetial supplied by the cliznt lor
whose exclusive snd confidential use this report has been made. The anaiytical results, opinions, of interpratations expressed reprasent
the best jusgement of Core Laberalories. Core Laborstories, howsver, makes no wamanty or representation, expressed or implied, of any
iype. and expressly disclaims same as to the productivity. proper operations or profitablensss of any ofl gas, coal. o other mineral property.
weli or sand In conhection with such report is used or relied upon for any reasen whatsoevar. The report shall not he reproduced, in whoie
or in part, without the written approval of Core Laboratorios.
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PIYROLENN STOVI(EY
JOHN I FALKNER Sample Number:  1308i8-0)1
FALKNER-RED RIVER LLABS Sampie Date:
039 PEARL DRIV Daic Reported: 3/6/03
103 RIVE : -
Date Received: 5103
BOSSIER CITY. LA TH1T1 TR i
Sample 10: 3{300%530)
Description:
Analytical Report
Test Resuit Units Method Date Analyst
Capillary Gas Chromatography Attached ASTM D-5134 Mod  2/27/03 PKT
Naphthalenes in Jet Fucl on WT % ASTM D-184¢ 2/28/03 VS

Approved By:

Supervising Chemist

Tha aralytical resslts. opinions of inkerpretslions containd in s Leport We DR upon inkarmatior: and matenal supplied by the clhem for whose CapURIve and SONTKBNYS] Use 1hig reparl han been
mady. The anklyticid resultz, cpinions of imsspraletions spreysed IEoreor the DISIAKCTeNt of Coe Labratiriva Core | ADDLAGNRY, T, MAKSS NOWERTANN AT TAPMOCOTISBoN, Axprote o
mplicd, of any frpe, 473 #xpiissly CisODImS 53N 9 10 he productivily, Proper operations of profitstibnest of any oil, oas, 2oal, or oIhor minneal. propwty Wl of 2ar th connechion with which such
fepon o waed or relied LBON 1¢ 0y 1Rasan whalsoever. Thia repost shall rot be reproduced, in whol o1 in part, withaut te witten spproval of Cor Laboretoriss
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AR

=5 #F{300:350] - ASTM D-6623 130818-14
Component Name WT % LV % Mot %
Ethane 0.01 0.02 D04
Propane 0.15 0.23 0.42
Isobutane 0.10 014 0.21
N-Butane 022 D29 0.47
Isopentane 0.14 018 024
N-Pentane 0.12 015 0.21
2.2-Dimethyloutane 001 oM 0.01
Cyclopentane 0.01 001 0.02
2,3-Dimethyibutane 0.01 00 0.04
2-Methyipentane 0.08 0.07 0.09
3-Methylpentane 0.04 005 0.06
N-Hexane 0.09 .11 0.13
2,2-Dimethylpentane 0.01 0.01 0.01
Methylcyclopentane 0.07 0.07 010
2,4-Oimethylpentane .01 0.01 0.01
Benzene £.03 0.03 0.05
Cyclohexane Q.10 0.1¢ 0.15
2-Methylhexane B 0.06 0.07 0.07
2,3-Dimethyipentane 0.02 .02 0.02
1,1-Dimethyicyclopentane 0.02 0.02 0.03
3-Methythexane 0.07 0.08 2.08
Cis-1,3-dimethylcyelopentane 0.03 0.03 0.04
Trans-1,3-dimethylcyclopentane 0.03 0.03 2.04
Trans-1,2-dimethyloyclopentane 0.06 0.05 0.06
N-Heptane 0.23 (.26 0.2%
Methylcyclohexane 0.¢1 0.22 1.16
1,1,3-Trimethylcyclopentane 0.c8 0.06 0.07
Ethylcyclopentane 0.04 0.c 0.05
2,5-Dimethylhexane 0.04 0.04 0.04
2.4-Dimethylhexane 0.08 007 0.07
Trans,cis-1,2.4-timethyleyclopentane 0.07 0.07 0.08
3,3-Dimethythexane 0.02 0.02 0.02
Trans,cis-1,2 3-trimethyleyclopentane ©.08 0.06 ¢07
2,3,4-Trimethylpentane 0.01 0.01 0.01
Toluene 0.75 Q.67 102
2.3-Dimethylhexane 0.1¢ 0.11 0.1
2-Methyl.3-Ethylpentane 0.01 0.01 0.0
2-Metnytheptane 0.56 062 061
4-Methyiheptane 0.22 0.24 024
Cis trans, 1,2 4-vrimethylcyclopentane 0.02 0.02 0.02
Cis-1,3 dimethylcyciohexane 1.10 T.11 1.22
3-Methytheptane 0.45 0.49 0.49

Trans-1,4-dimethyleyclohexane 0.44 0.45 0.4%
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lgit] el 172}
_
wiistessoy ASTM D-6623 130848-11
Component Name WT % LV % Mol %
1,1-Dimethylcyclohexane 015 0.15 0.17
Trans-1-athyl-3-methyleyclopentane 0.06 0.06 0.07
Cis-1-ethyi-3-methyicyclopentane 0.04 004 0.04
Trans-1-ethyl-2-methyicyclopentane 0.07 007 0.08
1-Ethyl-1-methyicyclopentane 0.02 002 0.02
Trans-1,2 dimethyicyclohexane 0.56 ‘0 56 0.62
N-Octane 281 311 3.07
Isopropylcyclopentane 0.04 0.04 0.04
2,3,5-Trimethylhexane 0.03 0.03 003
Cis-1-ethyl-2-methylcyciopentans 0.01 0.01 0.01
22-Dimethylheptana G.14 .15 014
Cis-1,2-dimethylcyclohexane 0.16 0.16 0.18
2.4-Dimethylheptane 0.33 0.36 0.32
4.4-Dimethylheptane 0.04 0.04 0.04
Ethylcyciohexane 173 1.70 192
Cis,cis,1-3-5 trimethylcyclohexane 0.02 0.02 0.02
2,6-Dimethylheptane 0.54 0.59 .53
1,1,3-Trimethyicyclohexane T 082 052 0.61
C8 Naphthenas 0.88 0.88 0.87
2.5-Bimethylheptane 0.80 0.97 a2.88
3,5-Dirnethyiheptane 0.21 0.23 0.20
Ethylbenzene 0.67 0.50 079
Trans trans. 1.2,4-rimethyleyclobexane 0.71 0.71 0.70
Cis trans,1,3,5-trimethylcycichexane 0.06 0.06 0.08
Meta-Xylene 5.45 t4.80 5.40
Para-Xylene 1.63 ™47 1.82
2.3-Dimethylheptane 0.64 0.58 0.62
3,4-Dimethytheptane D/L 0.09 0.10 0.09
3,4-Dimethylheptans LD 0.34 0.36 0.33
4-Msthyloctane 1.24 1.33 1.21
2-Methyloctane 1.68 1.83 163
Cis,cis, 1,2,3 trimethyicyclohexans 0.12 c.12 0.12
3-Ethytheptane 0.44 0.48 043
3-Methyloctane 1.91 *2.08 1.88
Ortho-Xylene 2.52 Y222 2.96
Trans-1-Methyl-2-propylcyciopeantane 0.08 ¢.08 0.08
Cls-1-ethyl-3-methylcyciohexane .24 c23 0.24
Trans-1-ethyl-4-methylcyclohaxane 161 ~1.56 1.59
Isobutyicyclopentane 1.12 ERE 1.11
1-Ethyl-1-meihylcycichexane 0.10 0.10 c.10
Cis,trans,1.2,3 trimethylcycichexane 0.26 0.26 0.26
Trans.trans,1,2,3,irimethylcyclohexane o1 011 0.11
N-Nonane 9.77 ™0.59 9.49
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¥EEF (30098070 - ASTM D-6623 130818-11
Component Name WT % LV % Mol %
Trans-1-ethyl-3-methylcyclohexane 1.03 1.02 1.02
Trans-1-ethyl-2-methylcyclohexane 0.37 0.37 0.37
Cis-1-ethyl-4-methyicyclohexane 0.01 0ot 0.01
Isopropylbenzene 0.33 030 0.34
2,2-Dimethyloctane 1.00 107 0.88
Isepropyicyclohexane 0.45 044 0.44
Cis-1-athyl-2-methyleyclohexane 0.19 Q.19 0.19
2,4-Dimethyloctane 1.10 ~1.19 0.98
2,6-Dimethyloctane 2.00 ~2.13 1.75
2,5-Dimethyloctane 0.36 038 0.32
N-propyleyclohexane 287 T2.81 2,84
N-butylcyclopeniane 0.82 0.59 0.58
2, 7-Dimethyloctane o2 023 0.18
n-Propyibenzene 1,49 1.34 1.55
3.6-Dimethyioctane 037 0.39 0.32
1-Methyl-3-ethyibenzene 231 ~2.07 2.40
1-Methyl-4-ethylbenzens 121 1.09 1.26
1.3,5-Trimethylbenzene 350 3.14 363
; S-Methylncnane 0.0 0.95 0.79
4-Methylnonane 1.39 1.48 122
1-Methyl-2-ethybenzene 1.22 1.08 127
2-Methyinonane 0.90 0.26 0.7¢
3-Ethyloctane 0.35 0.37 0.31
1.2,3,5 Tet-methylcyclchexane 014 0.14 012
3-Methyinonanae 1.70 1.80 1.49
1,2,3.4 Tet-methylcycichexans 0.27 027 0.24
C10 Naphthenes 0.58 0.57 0.52
C10 Paraffin 0.23 0.24 0.18
1,2.4-Trimethylbenzene 3.86 3.42 4.01
Cis-1-methyl-3-propyleyclohexans 0.78 0.75 0.68
Trans 1,4 diethylcyclohexane 0.72 on 0.64
Trans-1-methyl-3-propyleyciohexane 0.1 0.1 0.10
1-Ethyl-2,3-dimethyicyclohexane 0.10 0.10 0.09
Isobutylbenzene 0.36 0.33 0.33
Cis-1-methyl-4-propylcyciohexane 0.18 0.18 0.1
N-Decans 578  “7.24 5.95
1,2.3.4 Tet-methyleyclohexane C.18 0.16 0.14
Traris 1,3 diethylcyciohexane 0.07 0.07 0.06
1,2,3-Trimethylbenzene 0.73 053 C.76
Trans 1,2 diethyleyclohexane 0.08 0.08 0.07
i-Methyl-3-isopropylbenzens .29 026 0.27
Cis 1.4 diethylcyclohexane 0. 14 0.14 .12
1-Methyl-4-isopropylbenzene 0.15 0.14 0.14
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PITADLEMM AIATHYS

s o ASTM D-6623 130618-11
Componant Name WT % LV % Mol %
Indan (2,3-Dinydroindene) 0.27 0.22 0.29
Sec-butylzyclohexane 0.85 094 0.85
Butylcyclohexane 0.63 0.61 0.56
1.3-Diethylbenzene 0.32 0.29 0.30
C11 Naphthenes 025 024 0.20
1-Methyl-3-n-propylbenzene 0.65 0.69 0.60
1,4-Diethyibenzene 030 0.27 0.28
1,3-Dimethyl-3-ethylbenzene 0.30 0.27 0.28
1,2-Diethylbenzene 0.08 0.07 0.07
1-Methyi-2-n-propylbenzene 0.14 012 0.13
Cis T-methyl 4-ter-butylcyclohexane 0.30 0.29 024
C11 Paraffins 0.55 057 0.44
4-Methyldecane 0.31 0.32 025
5-Methyldecane 025 0.25 0.20
1.4-Dimethyl-2-ethyibenzene 0.45 0.40 0.42
1.3-Dimethyl-4-ethylbenzene 0.21 0.19 020
3-Methyldecane 0.26 0.27 0.21
1,2-Dimethy|-4-ethytbenzene .21 0.18 0.20
1,3-Dimethyi-2-sthylbenzene Q.05 0.04 0.05

3 Tricyclodecane 0.74 0.14 013

' 1,2-Dimethyl-3-Ethylbenzene 010 D09 0.05
N-Undecane 160 1.68 1.28
1,2,4,5-Tetramethylbenzene 0.08 0.07 0.07
1,2,3,5-Tetramethylbenzene 0.1 0.10 0.10
€11 Unidentified 0.60 0.59 04?7
4-Methylindan 0.07 0.06 0.07
S-Methylindan 0.04 0.03 0.04
1.2,3,4-Tetramethylbenzens 0.c6 0.05 0.06
6-Methylundecana 0.12 0.12 0.09
4-Methylundecane 0.05 0.05 0.04
Naphthalena 0.05 .04 0.05
3-Methylundecane 0.01 001 0.01
C11 Aromatic 0.44 0.40 0.37
N-Dodecane 0.39 0.40 0.29
Dedecanes 0.69 062 053
2-Methyinaphthaiene 0.03 0.02 0.03
1-Methylnaphthalene 0.02 0.02 0.02
Tridecanes 0.17 0.18 0.12
N-Tridecans 0.13 013 0og
Tetradecanes 0.07 0.07 0.05
N-Tetradecane i 0.08 0.06 0.04
Pentadecanes 0.05 0.05 0.03
N-Pentadecane 0.03 0.03 0.02
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-
HF(300:350); ASTM D-6623 130818-11
Component Name WT % Lv% Mol %
Hexadecanss 0.02 002 0.01
N-Hexadecane 0.02 0.02 0.01
N-Heptadecane 0.04 001 0.01
Pristane 0.01 001 0.00
N-Octadecane 0.01 004 0.00
Nonadecanes oM Q01 0.00
100.00 100.00 100.00
Mol WT of Sample 124.82
Mol WT C§ Plus 125.92
Density of Sample 07812
Density C5 Plus 0.7834
Summary by Group
Totals Group %Wt % Vol
) Paraffin 21.82 23.43
Isgparaf. 22.53 24.21
Olefin 0.00 0.00
Naphtrene 22.88 22.684
Aromatic 30.48 27.22
Qxygenates
* Unidentified 2.49 2.50

Summary by Carbon

Totals Group %Wt % Vol
C4 .32 0.43
cs 0.27 0.34
C8 0.41 (.45
Cc7 223 2.21
ca 16.14 18.49
9 44.97 44 .28
C10 26.34 27.01
c 413 419
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ﬁ : 8210 Mosley R,
X Houston, TX 77075
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HMIIAIM KANLTS
Bassobtiso ASTM D-6623 130818-11
Composite by Carbon
Group c# %Wt % Vol
Paraffin C4 0.22 029
cs 0.12 015
cs 0.08 01
c7 0.23 026
cB 2.81 3
ca 9.77 10 59
c10 .76 724
cH 1.60 1.68
Isoparaf. ca 0.10 0.14
cs 0.14 0.18
Cé 012 0.14
c7 0.47 0.19
cs 147 1.61
ce 8.53 9.21
c10 10.51 11.20
' C11 1.49 154
Diefin C4 0.00 0.00
cs 0.C0 0.20
Cs 0.00 0.30
c7 0.00 0.00
cs 0.00 0.00
Loc:] 0.00 0.00
C10 0.00 000
ci1
Naphthene 24
Cs 0.01 0.01
Ce .17 3.17
c7 1.08 1.09
ce 4.59 458
c9 1145 1129
c10 5.03 497
Cct1 0.55 0.63
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Core Lab 713-843-3846 Facsimile CORE LABO ORIES
FPIARIY SIRTECES — PRSI T d—
ASTM D-6623 130818-11
Aromatic C4
C5
Cg 0.03 0.03
C7 0.75 087
Ccs8 10.27 9.1¢
Cco 14,92 13.28
Ci10 402 360
C11 0.49 044
%Wt % Vol
Benzene 0.03 003

The znalytical results , opinions or interpratations conlgined in this report are bassd upon information and material supplied by the client for
whose exciusive and confidential use this repen has been made. The analytical resulls, epinions, of interpretations expressed represent
the best judgement of Core Laborateries. Cere Laboratories, howaver, makes no wairanty of representation, expressed o imolled, of any

type, 2nd expressly disclaims same a8 to the productivity, proper operations or profitableness of any oil, gas, coal, or other mineral property,

well o1 sand in connection with such report is ysed of refied upon for any reason whatsoever, The report shall not be reproduced, in whole
of in part, withowt the written apprevsl of Cora Laboratories.
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Sample #3 {350-500) ASTM D-6623 1320721
Component Name WT % LV % Mol %
Propane 0.04 006 0.15
Ischutane 0.01 0.01 0.03
N-Butane 002 0.03 0.08
Isopentane R 0.01 0.02
Methyicyclohexane 0.01 0.0t 0.02
Toluene 0.0t 0.01 0.02
3-Methylhaptane 002 0.02 0.03
Trans-1,4-dimethylcyclohexane 0.01 0.01 0.0
Trans-1,2, dimethylcyclohexane 0.01 0.01 0.01
N-Octane 0.03 0.03 004
Ethylcyclohexane ¢.03 0.03 0.04
<,6-Dimethytheptane 0.01 0.01 0.01
1,1.3-Trimethylcyclohexane G062 0.02 0.03
C8 Naphthenes C.04 0.04 0.05
2,5-Dimethytheptane 0.01 0.01 0.0
Ethylberzena 001 - o0 0.02
Trans,trans, 1,2, 4-timethylcyciohexane 002 0.02 0.03
Meta-Xylene 0.14 013 0.21
Para-Xylene 0.04 0.04 0.08
2,3-Dimethylheptane 0.02 0.02 0.03
3.4-Dimethytheptane D/L 0.01 0.01 0.01
4-Methyloctane 0.03 06.03 .04
2-Methyloctane 0.0 0.06 0.C6
3-Ethyiheptane 0.02 0.02 0.03
3-Methyloctane 0.06 0.07 0.08
Ortho-Xylene 0.08 0.08 0.14
Cis-1-ethyl-3-methylcycichexane 0.02 0.02 0.03
Trans-1-ethyl4-methylcyclohexana 0.1 G.11 0.14
Ischutylcyclopentane 0.08 0.08 0.10
Cls transg, 1,2,3 trimethylcyclchexane 0.02 0.02 0.0c3
Trans,irans,1,2,3 trimethyleyclohexane 0.01 0.01 C.01
N-Nonhana 057 0.64 0.71
Trans-1-ethyl-3-methylcyclohexane 0.1 0.11 0.14
Trans-1-ethyl-2-methylcyclohexane 0.04 0.04 0.05
isopropylbenzene 0.02 0.02 0.03
2,2-Dimethyloctane 0.06 0.07 0.07
isopropylcyclohexane 0.10 6.10 .13
Cis-t-ethyl-2-methyicyclohexans 0.02 0.02 0.03
2 4-Dimethyloctane 0.13 0.15 0.15
2,6.-Dimethyloctare 0.34 0.38 038
2.5-Dimethyloctane g'gg g% ggg
N-progyleyclohexane - - 011

MN-butyleyclopentane

2d HdBZ:20 £0BE S@ WL 3rtr1-2p-81% @ "ON XP2 SYB TSN THPIY BT R S 1 W0A
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Sample #3 (350-500) ASTM D-6623

Component Name

2,7-Dimethyloctane
n-Propylbenzene

3 8-Dimethyfoctane
1-Methyl-3-ethylhenzene
1-Methyl-4-ethylbenzene
2,3-Dimethyloctane
1,3,6-Trimethylbenzene
4-Ethyloctane
S-Methylnonane
4-Methylnonans
1-Methyl-2-ethylbenzene
2-Methylnonane

3-Ethyicctana

1.2,3,5 Tel-methylcyclohexane
3-Methylnonane

1.2,3,4 Tet-methylcyclchexane
C10 Naphthenes

C10 Paraffin

1,2 4-Trimethylbenzene
Cis-1-methyl-3-propylcyclohexane
Trans 1,4 diethylcyclohexane
Trans-1-methyl-3-propylcyciohexane
1-Ethyl-2 3-dimethyleyclohexane
Isobutylbenzene
Cis-1-methyt4 -propyleyclohexane
sec-Butylbenzena

N-Decane

1.2,3.4 Tet-methylcyclchexane
Trans 1,3 diathylcyclohexane

1,2 3-Trimethylbenzene

Trans 1,2 diethylcyclohexane
1-Methyl-3-isopropyltenzene
Cis 1,4 diethylcyclohexane
1-Methyt-4-isapropylbenzene
indan (2,3-Dihydraindene)
Sec-butylcyclohexane
Butylcyclohexane
1,3-Diethyibenzene

C11 Naphthenes
1-Methyl-3-n-propylbenzene
1.4-Diethylbenzene
1,3-Dimethyl-5-ethylbenzene
1.2-Diethylbenzene

8rF1-crL-818 ¢ 'CH Xbid

CORE LABORATORIES

1320721

WT % LV % Moi %%
0.03 0.03 0.03
0.26 0.24 G.35
007 0.08 008
0.41 0.38 055
0.27 0.25 0.36
Q.11 012 012
c.73 0.68 0.98
0.11 G 12 D12
6.21 023 024
039 043 D.44
cz26 0.24 035
G 30 0.43 044
(.12 613 0.14
0.06 0.06 oo7
0.64 0.70 0.72
¢.14 C.14 0.16
0.24 0.25 0.28
.12 0.13 012
1.53 1.41 2056
045 048 052
043 (.44 0.49
.06 .06 007
0.06 0.06 007
024 0.23 029
0.12 012 D14
0.15 0.14 018
414 457 4.68
g1z 0.12 0. 14
0.06 0.06 0.07
0.50 0.45 0.67
0.07 0.07 0.08
0.20 0.19 0.24
0.12 0.12 0.14
017 0.186 0.20
0.25 0.21 0.34
1.05 108 1.20
1.08 1.9 1.24
0.42 0.39 0.50
0.71 0.72 0.74
083 059 0.75
0.43 0.40 0.51
047 0.44 0.56
0.13 0.12 018
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8210 Mosley Rd.
Houston, TX 77075
713-943-8776 Telephone

713-943-3846 Facsimile CORE LABORATORIES
I
Sample #3 (350-500} ASTM D-6623 1320721
Component Name WT % LV % Mol %
1-Methyl-2-n-propylbenzene 024 0.22 029
Cis 1-methy! 4-ter-butylcyclohexane 058 0.58 080
C11 Paraffins 0.30 0.32 .31
4-Methyldecane 0.69 075 .71
5-Methyldecane 0.51 0.55 .52
1.4-Dimethyt-2-ethylbenzene Q.90 0.91 1.19
1,3-Dimethyl-4-ethylbenzene 0.46 042 055
3-Methyldecan: 065 0.71 067
1,2-Dimethyl-4-ethylbenzene 0.50 0.46 060
1,3-Dimethyl-2-ethyibenzene 018 0.14 019
Tricyclodecane 0.51 0.51 0.60
1,2-Dimethyl-3-Ethylbenzene 0.34 0.31 0.41
N-Undecane 6.20 8.75 6.38
1,2,4 5-Tetramethylbenzene 034 0.31 0.41
1,2,3.5-Tetramethylbenzene 053 0.48 0.83
€11 Unidentified 172 1.74 1.72
4-Methylindan 0.38 0.32 0.46
5-Methylindan 0.33 0.28 0.40
1,2,3,4-Tetramethylbenzene 0.50 0.45 060
Tetraln 0.02 002 0.C2
B-Methylundecane 1.16 1.25 1.C9
4-Methylundecane 0.51 0.5 0.48
Pentyibenzere 0.1 0.10 012
Naphthalene 0.52 0.50 0.78
3-Methylundecane 0.18 018 017
C11 Aromatic 8.94 8.33 9.69
M-Dodecane 591 635 5.58
Dodecanss 586 5.48 5.80
Pentamethylbenzene 024 o 026
2-Mathylnaghthalene 1.55 1.31 175
1-Methylnaphthalene Q.97 077 1.10
Tridgecanes 677 8.76 6.22
N-Tridecane 5.43 578 4.73
Tetradecares 847 8.35 717
N-Tetradecane 3.47 3.66 2.81
Pentadecanes 5.75 .60 o
N-Pentadecane 1,82 1.91 138
Hexadecanes 2.1 2.04 1.53
N-Hexadecana 0.67 0.70 0.48
Heptadecanes 0.90 086 0.61
N-Heptadecane: 0.32 0.33 0.21
Pristane 0.05 0.05 0.03
Octadecanes 0.42 el vicid
K]
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=i 713-843-9776 Telephone

, £§210 Mosley Rd.
gt Houston, TX 77075

crity
e

Core LB - 713-943-3846 Facsimile CORE LABORATORIES
FETHOLTRM SDRYICLY )
Sample #3 {350-500} ASTM D-6623 1320721
Component Name WT % LV % Mol %
‘73‘3’ N-Octadecane 0186 0.17 0.10
Nonadecanes 0.18 017 0.1
N-Nonadecane 0.07 007 004
Eicosanas 0.02 5.02 0.01
N-Eicosane 0.04 0.04 0.02
Heneicosangs 0.02 0.02 0.01
Docosanes 0.02 0.2 0.01
Tricosanes 0.01 0.01 0.01
Tetracosanes 0.01 0.01 0.00
Unidentitied 0.20 0.29 0.19
10000 100.00 100.00
Mol WT of Sampie 160.74
Mol WT CB Plus 161.02
Density of Sample 0.8102
Censity C8 Plus 0.8106
RON 4.2
MON 37
Summary by Group
Totals Group %WVt % Vol
Paraffin 10.96 t12.02
Isoparaf. 634 §.92
Qlefin 0.00 0.00
Naphthene 6.92 7.08
Aromatic 2458 22.35
Oxygenates
. Unidentified 51.13 5163
Summary by Carbon
Totals Group %AWt % Yol
I 003 0.04
(o] 0.04 0.01
Cé 0.00 0.00
Cc? 0.02 0.02
C8 0.38 Q.26
co 6.08 5.83
C10 1974 19.76
cit 2281 22.35
4
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8210 Mosiey Rd.

el X Houston, TX 77075
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R i
Sample #3 {350-500) ASTM D-6623 1320721
Composite by Carbon
Group C# %Wt % Vol
Paraffin C4 0.0z 0.03
ch 0.00 0.00
Cc8 0.00 0.00
Cc7 0.00 0.00
cs 0.03 0.03
co os87 0.64
C10 414 457
c1 6.20 675
isoparaf, C4 001 o
C5 a0 0.01
C8 3.00 0.00
Cc7 G.00 0.00
) C8 0.02 0.02
' cg 0.214 0.23
c10 2.78 307
C11 331 358
Olefin c4 0.00 0.00
5 0.00 0.00
ce 000 0.00
7 0.00 6.00
8 G.0c0 2.00
ce c.00 0.00
C10 0.00 0.00
c11
Naphthene G4
Cs 0.00 0.00
Ct 0.60 000
Cc7 0.01 0.01
ot} 0.05 .05
Ccs 1.07 1.08
cie 457 4 84
CcH1 1.29 1.30
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fe 8210 Mosley Rd.
A Houston, TX 77075
h‘ i 713-843-9776 Telephone
Corelah 713-243-3848 Facsimlite CORE LABORATORIES
PLIGALEUM JEMNICEY
e L i
Sample #3 {350-500) ASTM D-6623 1320721
Aromatic C4
C5
c 0.00 Q.00
c7 .01 0.01
C8s 028 0.26
co 423 3.88
C10 B.25 7.48
ci1 11.81 10.72

The anatytical results | cpinions o interprelations contained in this repan are based upon imcsrrnation_:nd matefial supplied by the client for
whose exclusive and confidential usg this raport has been made, The gnalytical resulls, opinions, o :n!erpretahons e:xples!:ed r.epresent

the best judgerment of Core Laboratories. Core Laboratories, however, makes no warranty or rspreseq*.atron. expressed of |m_p|:ed, of any
type, and expressly disclaims same as to tha productivity, proper operations or profitableness of any oil, gas, coal, or other minerat property.
well or s3nd in conrection with such repart is Used of relied upon for any reason whatscever. The repart shall not be reproduced, in whole

of in part, without the written appreval of Cote Laboratories.
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713-943-9776 Telephone
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CORE LABORATORIES

Sample #3 (500-650)
Component Name

Propane

Isobutylene

N-Butane

Isopentane

1-Pentene
2-Methyl-1-butene
N-Pentane
2-Methyl-2-butene
4-Methyl-1-pentene
2-Methylpentane
3-Methylpentane
1-Hexene

N-Hexane
Methylcyclopentane
2,4-Dimethyl-1- pentene
1-Methylcyclopentene
Cyclohexane
4-Methyktrans.2-hexene
2-Methyihexang
2,3-Dimethyipentane
Cyclohexene
3-Methylhexane
3-Ethylpentane

2,2 4-Trimethylpentane
N-Heptane
3-Methyl-trans-3-hexene
3-Ethyi-2-pentere
3-Methyl-trans-Z-hexene
Methylcyclohexane
Ethylcyclopentane
2,4-Dimethyihexane
Toluene
2-Methylheptane
4-Nethylheptane
3-Methytheptane

2.2 5-Trimethylhexane
1-Qctane

Trans-1,2 dimethylcyclohexane
N-Octane
Ethylcyclohexane
Octenes

Ethylbenzene

Trans,'rans, 1,2 4-trimethylcyclohexane

84 W4TE:ZR teas sg Wnl

8ri1-2rl-81C @

ASTM D-6623

—\

ON Xdd

132072-2

WT % LV % Mol %

0.0z 0.03 0.11
0.03 C.04 0.13
0.04 .06 0.16
a.02 c.03 0.06
Q.03 0.04 0.10
oo 0.01 0.03
0.05 0.07 0.16
0.01 0.01 0.03
0.01 0.01 0.03
0.02 0.03 005
0.01 0.01 003
005 0.08 0.14
005 0.06 0.14
0.01 0.01 003
c.01 0.01 0.02
0.01 001 - 003
0.01 6.01 2.03
0.01 0.01 0.02
0.04 0.01 0.02
0.01 0.Q1 0.02
0.04 0.04 311
0.01 0.01 002
0.0 o 0oz
0.04 0.06 0.08
0.06 0.07 0.14
0.04 0.01 002
0.01 0.01 0.02
0.01 0.01 0.02
0.02 0.02 0.08
0.01 0.01 p.62
0.01 0.01 0.02
0.01 0.01 003
0.03 0.04 0.08
0.01 0.01 0.02
0.01 0.0t 0.02
6.02 go2 0.04
0.04 0.05 0.08
0.01 0.01 0.02
0.06 0.07 0.12
0.01 0.01 002
0.02 0.02 004
0.01 0.0t £.02
002 002 0.04
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8210 Mosley Rd.
Houston, TX 77075
713-843-9776 Telephone

713-543-3848 Facsimile CORE LABORATORIES
L I

Sample #3 {500-650) ASTM D-6623 132072.2
Component Name WT % LV % Mol %
Meta-Xytene .01 0.01 0.02
Para-Xylene 0.01 301 £.02
3-Methyloctane 002 0.02 0.04
Ortho-Xylene 0.01 0.01 0.02
Cis-1-ethyl-3-methylcyclohexane 0.02 0.02 0.04
1-Nonena 0.04 0.04 0.07
N-Nonane 0.08 6.07 0.1
Trans-1-ethyl-3-methylcyciohexane 0.01 0.01 0.02
isopropylbenzene o.M 0.01 Q.02
2 6-Dimethyloctana 0.02 0.02 0.03
N-propylcyclohexane 0.01 0.01 0.02
N-butylcyclopentane 0.01 0.01 0.02
1-Methyl-3-ethylbenzene 0.t 0.01 0.02
2,3-Dimathyloctane 0.02 0.02 0.03
1,3 5-Trimethylbenzene 0.01 0.01 0.02
5-Methylnonane 0.01 0.01 0.02
4-Methylhonane 0.01 0.01 0.02
1-Methyl-2-ethy.benzene 0.01 0.01 0.02
3-Methyincnare 0.01 0.01 0.02
C10 Paraffin 0.01 ¢.01 0.04
1,2,4-Trimethylbenzene 0.02 0.02 0.04
Cis-1-methy-3-propyicyclohexane 0.01 0.01 .02
Cis 1,3 diethyloyciohexane 0.01 0.01 0.02
Trans 1,4 diethyleyciohexane 0.01 0.01 0.02
N-Decane 0.09 Q.10 015
1.2,3-Trimethylbenzene 0.01 0.01 ¢.02
indan {2,3-Dihydroindeng) 0.0% 0.0 0.G2
Sec-butylcyclohexane 0.02 002 0.03
Butylcyclohexane 0o 0.01 0.02
C411 Naphthenes 0.02 0.02 0.03
4-Methyl-3-n-propylbenzene 0.01 0.01 0.02
1,4-Diethyibenzene 0.0 0.01 0.02
1-Mathyl-2-n-propyibenzene 0.01 oM 0.02
Cis 1-methy! 4-ter-butyleyciohexane 0.01 o 0.02
4-Methyldecane 0.01 0.01 0.01
5-Methyldecans 0.01 0.01 0.1
1.4-Dimethyl-2-sthylbenzene 0.02 0.02 0.03
1,3-Dimethyl-4.ethylbenzene 0.01 0.61 002
3-Methyldecans c.01 c.01 0.01
1.2-Dimethyl-4-ethytbenzene oo 001 0.02
Tricyclodecang 0.01 0.01 002
N-Undecane 0.11 012 0.16
0.1 g.01 .02

1,2 4 B-Tetramethyibenzene
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8210 Mé)sley Rd.
Houston, TX 77075

m 713-843-9778 Telephone
Core I.ah 713-843-3846 Facsimile CORE LABORATORIES
FTAOLEMN SERVICTS
— N — i
Sample #3 {500-650) ASTM D-6623 132072-2
Component Name WT % LV % Mol %
a\~ 1,2,3,6-Tetramethylbenzene 0.01 0.04 002
C11 Unidentified 007 007 2.10
4-Methylindan 0.01 0.01 0.02
5-Methylindan 0.01 0.01 2.02
1,2,3,4-Tetramethylbenzene 0.01 0.¢1 0.02
‘B-Methylundecane 0.01 0. 0.01
4-Mgthylundecane 0.01 o 0.01
MNaphthalene 0.01 001 0.02
C11 Argmatic 0.33 0.31 0.52
N-Dodecane 0.12 G113 016
Dodecanes 0.10 0.10 0.14
Pentamethylbenzene 0.02 0.02 0.03
2-Methylnaphthalene 0.24 0.21 0.40
1-Methylnaphthalene 018 0.15 0.31
Tridecanes 0.5 0.52 0.68
N-Tridecane 0.64 0.69 0.81
Tetradecanss 373 374 4.60
N-Tetradecane 2.48 266 2.93
Pertadecanes 8.56 8.88 10.18
N-Pentadecana 432 461 4.76
Hexadacanes 10.28 1010 10.84
N-Hexadecane 423 451 4.37
Heptadecanes 10.45 10.13 10.28
N-Heptadecane 453 480 4.41
Pristane 2.98 3.13 2.64
Octadecanes 8.46 8.19 7.71
N-Octadecane 3712 3085 330
Phytane 1684 167 1.38
Nonadecanes 742 7.14 6.61
N-Nonadecane 3.26 3.42 2.84
Eicosanes 6.54 6.26 557
N-Eicosane 2.08 217 1.74
Heneicosanes 564 536 4.57
Docosanes 315 248 2.43
Tetracosanes 0.31 029 0.22
Pentacosanes 013 0.12 0.09
Hexacosanes Qo8 0.07 0.05
Heptacosanes 0.04 0.04 0.03
Octacosanes 0.04 0.01 0o
Unidentified .25 0.33 043

102.00 100 0L 100.00
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8210 Mosley Ra.
Houston, TX 77075
713-943-9775 Telephone
713-943-3846 Facsimile
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CORE LABORATORIES

Sample 73 (500-650) ASTM D-6623 132072-2
Mol WT of Sample 23411
Mol WT C6 Plus 235.41
Density of Sample 0.8248
Density C8 Plus 0.8252
RON 0.6
MON 0.8
Summary by Group
Totals Group "Wt % Vol
Paraffin 052 082
Isoparaf. 0.35 0.39
Clefin 0.34 .38
Naphthene 024 g.24
Aromatic 1.04 0.95
QOxygenates
* Unidentified g7.51 av.42
Summary by Carbon
Totals Group %Wt % Voi
C4 0.07 0.10
0] Q.12 0.16
ce 021 0.24
c7 €.19 020
CB 0.28 C.32
ce 0.29 0.3
C10 0.37 0.38
ci1 0.96 0.68
Composite by Carbon
Group Cc# %Wt % Vol
Paraffin Ca 0.04 0.08
c5 0.05 0.07
C6 0.05 0.06
c7 0.06 0.07
ca 0.06 0.07
Cg 0.06 0.07
C10 0.09 0.10
C11 0.11 012
4
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8210 Mosley Rd.
i Housgten, TX 77075
m ] 713-943-8776 Telephone
Core |.EI:I 713-943-3848 Facsimile CORE LABORATORIES
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N
Sample #3 (500-650) ASTM D-8523 $32072-2
isoparaf. C4 0.0 0.00
Cs 0.02 £.03
Ce ¢.03 0.04
C7 0.04 0.04
cs 010 0.12
Cc9 0.04 0.04
C10 0.08 0.08
c11 0.04 0.04
Olefin Ca 0.03 004
Ch5 0.05 0.06
Cs 0.1 0.1z
o7 0.05 0.05
c8 0.08 0.07
Cs 0.04 0.04
C10 0.00 0.00
j cl
Naphthene Ca
c5 0.00 0.00
C8 0.02 0.02
C7 003 0.03
C8 0.02 Q.02
co , 0.07 c.o7
c10 007 007
(e | 0.03 D.03
Aromatic C4
Cs
cé 0.060 0.00
c7 0.01 0.04
CB 0.04 0.04
co 0.08 0.08
c10 013 013
C14 0.78 Q.69

The analytical results , opinions or interpretations contained in this report are bazed upen infomaﬁon‘and mraterial suppiied by the client for
whose exclusive and confdential usa this report has been made. The analylical resutts, opinions, ormterpretaﬁons expressg:d rlepresenl
the best judgement of Core Laboralories. Core Laboratories. however, makes no warranty of regresentatian, expressed or mpised. of any ‘
type, and expressly disclaims same as o the productivity, proper opetations or profitableness of any cil, gas, cosl, or other mmera! propety.
well o sard in connee! on with such repert is used of ralied upon for any reasor whatsoever The report shall not be reproduced, in whole

of in part, without the writer approval of Core Laboratories.
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£210 Moslcy Rd.

i 753545571 T CORE LABORATORIES
b 1 713 9439776 Telephene

o 713 943-38.16 Facsimile [

Core Lab

ECTHRLEUN SIRTICRS

JOHN | FALKNER Date Reported: $/30/03
FALKNER-RED RIVER LABS Date Reccived: 5/19/03

139 PHARL DRiVIY
BOSSIER CITY, LA 7111

Analytical Report

Test Result Uniitx Mewrod Date Analyst
Sample Number:  132072-003 Sample ID: Sample #14 Cronde Sample Revd:
Sampe Date: Description: §719/03
Simalated Distiliation-Distillates ‘

IBP 24 Deg F ASTM D-2887 2503 DM
3%off 154 Deg F

10 % off 209 DegF

15 % off 242 DegF

20 % off 281 Deg F

25 %ofl 19 Deg F

30 % off 357 DegF

35 % off 406 Deg F

40 % off 449 Deg F

45 % off 489 DegF

50 % off 526 Deg F

55 %off 572 DegF

60 % off GO6 DegF

65 % off 651 DegF

70 % off 697 Deg F

75 % off 749 Deg F

80 % off 800 Deg F

85 % off 853 DegF

90 % off 918 DegF

95 % off 9RY DegF

FBP 1677 Deg F

Approved By:  WNaKa =
Jean Waits
ipervising Chemist

The ntybes) results, ogrnions of intemprriatiors conteined in this tepart are based upon intermation nnd madenal supplicd by the cliert fr whozs exciusi#e ar confidential ::m:;:peﬁ: h:::a;n
made. The analglical results, oRINKGNG Gr inberprtatiars exprenied reprasant the best judgran of Core LoDorataties. Voerr. Laboratories, hmvml_ frakes no wa“rmnty n:, n‘:p;o“. ! mp;hm
aplied, of 3ny ype, and ey decleims tame w0 U BROsDCHYYY, opet ueealinns ar profikddenesa of any ml..rg‘m. or othet nlwg:il:‘.)rf:!(u‘:c?;;:‘a;;:n actien

e m'pnrt 1 umted 4 1@V d usot Yor any rwes 3 whatsoevel. THIS report chail nul b proguecs, in whule of tn part withou! the wrrtten appn B 4 5
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8210 Mosley Rd.

g Viouston, T 77073 :

sy 713 943-9776 Teleph E

%ﬁ% 729425770 kpons CORE LABORATORIES
forelab

rITanLfum sEATiOEE

JOHN I FALKNER Date Repored: 5/30/05
FA)J KNER-RYXD RIVER 1.LABS Date Received; 3/19/03
1039 PEARL DRIVE

BOSSIER CITY, LA 7111l

Analytical Report
Test Resuit Unigp/rmm\ Date Analyst

Sample Number:  132072-01 Sample tD: Sample #3 (350-500) Sampic Revds

Sampie Date: Desceiption: 519103
Capillary Gas Chromatography Artached ASTM D-5134 Mod  5/22/03 PKT
Samplc Number:  132072-002 Sampic ID: Sample #3 (500-650) Sample Revd:
Sample Daic: Description? 59403
Capillary Gus Clrommalography Attached ) ASTM D-5134 Mod  5/22/03 PKT
Sample Number:  132072-tM13 Sample 1D: Sample #14 Crude Sample Revd:
Sample Date: Description: 511903

ey - por H A

bpon intornuton ard material supplicd by the client inn whuse excilsive and confidentsl use this reporl nae Ion
sl ant of Care Laboraorins ore Lahoratonks, mmever, myres oo uran dnly of irplesenis ion, GKaIase of
ot pottaberosn of sy Otf, [as, coal, 07 other mrinaral. proverty. well o wasl i ceanacton with whirn

o m pask wihout ey vt il BppOwaled Cee Laboraionns

The analytical nwsuits cpinisny bf INtarrotatons contained in tis report are based
roade. The wratyticel resulls, pniens o inte pratation: expressed repesert the oe
inpbed, of Jry Yyow. 9N mrprRssiy disgloima 5 me af o the productidy, prope! apelRens L
sheh repanl 16 used o edad 1 pan tor any 128 e whstuoewer Tha repdil SRAN £t e reptoguco it ok
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8210 Mesley Rd.
Houston, TX 77075

713 943.9776 Telephone CORE LABORATORIES

713 943-3846 Facsimile

Corelab

, PLTRPLEUM SEAVILCES
JOHN 1 FALKNER Date Reported: 5/30/03
FALKNER-RED RIVER LABS Date Received: 5/19/03
1039 PEARL DRIVE

BOSSIER CITY, LA 71111

Analytical Report
Test Result Units Method Date Analyst
Sample Number:  132072-001 Sample ID: Sample #3 (350-500) Sample Revd:
Sample Date: Description: ' , 5/19/03
Capillary Gas Chromatography Attached ASTM D-5134 Mod  5/22/03 PKT
Sample Number:  132072-002 Sample ID: Sample #3 (500-650) Sample Revd:
Sample Date: Description: 5/19/03
Capillary Gas Chromatography Attached ASTM D-5134 Mod  5/22/03 PKT
,.Sample Number: 132072-003 Sample ID: Sample #14 Crude Sample Revd:
Sample Date: Description: 5/19/03

The analytical results, apinions ar interpretations contained in this report are based upon information and material supplied by the chent for whose exclusive and confidenbial use this report has been
meade. The anaivtical results, opinions or interpretations expressed represent the best judgment of Core Labaratories. VCore Laborateries, hw_vever, rmakes no warranty or {epresenta_non, express ;]:r
implied, of any type, and expressly discizims same as to the productivity, proper operations or proﬁtableness uf any oil, gas, coal, or other mineral, property, well or sand in connection with whic!
such repart is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the writen approval of Core Laboratories



8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

“ore b 713-943-3846 Facsimile CORE LABORATORIES
.lPITIIIJI.IUH SLAVICES

Sample #3 (350-500) ASTM D-6623 1320721
Component Name WT % LV % Mol %
Propane 0.04 0.06 0.15
Isobutane 0.01 0.01 0.03
N-Butane 0.02 0.03 0.06
lsopentane 0.01 0.01 0.02
Methylcyclohexane 0.01 0.01 0.02
Toluene 0.01 0.01 0.02
3-Methylheptane 0.02 0.02 0.03
Trans-1,4-dimethylcyclohexane 0.01 .01 0.01
Trans-1,2 dimethylcyclohexane 0.01 0.01 0.01
N-Octane 0.03 0.03 .04
Ethylcyciohexane 0.03 0.03 0.04
2,8-Dimethylheptane 0.01 0.01 0.01
1.1,3-Trimethylcyclohexane 0.02 0.02 0.03
C9 Naphthenes 0.04 .04 0.05
2,5-Dimethylheptane 0.01 0.01 0.01
Ethylbenzene 0.01 0.01 ooz
Trans trans, 1.2 4-trimethylcyclohexane 0.0z 0.02 0.03
Meta-Xylene 0.14 0.13 0.21
Para-Xylene 0.04 0.04 0.06
2,3-Dimethylheptane 0.02 0.02 0.03
3,4-Dimethylheptane D/L 0.01 .01 0.01
4-Methyloctane 0.03 0.03 0.04
2-Methyloctane 0.05 0.06 0.06
3-Ethylheptane 0.02 0.02 0.03
3-Methyloctane 0.06 0.07 0.08
Ortho-Xylene 0.09 0.08 0.14
Cis-1-ethyl-3-methylcyclohexane 0.02 0.02 0.03
‘Trans-1-ethyl-4-methylcyclohexane 0.1 c.11 0.14
Isobutylcyclopentane 0.08 0.08 0.10
Cis,trans, 1,2,3,trimethylcyclohexane 0.02 0.02 0.03
Trans,trans,1,2,3 trimethylcyclohexane 0.01 0.01 0.01
N-Nonane 0.57 0.64 0.71
Trans-1-ethyl-3-methylcyclohexane 0.1 Q.11 0.14
Trans-1-ethyl-2-methylcyclohexane 0.04 0.04 0.05
Isopropylbenzene 0.02 0.02 0.03
2,2-Dimethyloctane 0.06 0.07 .07
Isopropylcyclohexane 0.10 0.10 0.13
Cis-1-ethyl-2-methylcyclohexane 0.02 0.02 0.03
2,4-Dimethyloctane 0.13 0.15 0.15
0.34 0.38 0.38

2,6-Dimethyloctane

2,5-Dimethyloctane 0.06 0.07 0.07
N-propylcyclohexane 0.39 0.40 0.50
0.09 0.09 0.11

N-butylcyclopentane
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orelab
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8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

713-943-3846 Facsimile

CORE LABORATORIES

Sample #3 (350-500)
Component Name

2,7-Dimethyloctane
n-Propylbenzene
3,6-Dimethyloctane
1-Methyl-3-ethylbenzene
1-Methyl-4-ethylbenzene
2,3-Dimethyloctane
1,3,5-Trimethylbenzene
4-Ethyloctane

5-Methylnonane
4-Methylnonane
1-Methyl-2-ethylbenzene
2-Methylnonane

3-Ethyloctane

1.2,3,5 Tet-methylcyclohexane
3-Methylnonane

1,2,3,4 Tet-methylcyclohexane
10 Naphthenes

C10 Paraffin
1,2.4-Trimethylbenzene
Cis-1-methyl-3-propylcyclohexane
Trans 1,4 diethylcyclohexane
Trans-1-methyl-3-propylcyclohexane
1-Ethyl-2,3-dimethylcyclohexane
Isobutylbenzene
Cis-1-methyl-4-propylcyclohexane
sec-Butylbenzene

N-Decane

1,2.3,4 Tet-methylcyciohexane
Trans 1,3 diethylcyclohexane
1,2,3-Trimethylbenzene

Trans 1,2 diethylcyclohexane
1-Methyl-3-isopropylbenzene
Cis 1,4 diethylcyclohexane
t-Methyl-4-isopropylbenzene
'ndan (2,3-Dihydroindene)
Sec-butylcyclohexane
Butylcyclohexane
1,3-Diethylbenzene

C11 Naphthenes
1-Methyl-3-n-propylbenzene
1,4-Diethylbenzene
1,3-Dimethyl-5-ethylbenzene
1,2-Diethylbenzene

ASTM D-6623

132072-14

WT % LV % Mol %

0.03 0.03 0.03
0.26 0.24 0.35
0.07 0.08 0.08
0.41 0.38 0.55
0.27 0.25 0.36
0.11 0.12 0.12
0.73 0.68 0.98
0.11 0.12 0.12
0.21 0.23 0.24
0.39 0.43 0.44
0.26 0.24 0.35
0.39 0.43 0.44
0.12 0.13 0.14
0.06 0.06 0.07
0.84 0.70 0.72
0.14 0.14 0.16
0.24 0.25 0.28
0.12 0.13 0.12
153 1.41 2.05
0.45 0.46 0.52
0.43 0.44 0.49
0.06 0.06 0.07
0.06 0.06 0.07
0.24 0.23 029
0.12 0.12 0.14
0.15 0.14 018
4.14 457 4.68
0.12 0.12 0.14
0.06 0.06 0.07
0.50 0.45 0.67
0.07 0.07 0.08
0.20 0.19 0.24
0.12 0.12 0.14
0.17 0.16 0.20
0.25 0.21 0.34
1.05 1.08 1.20
1.08 1.09 1.24
0.42 0.39 0.50
0.71 0.72 0.74
0.63 0.59 0.75
0.43 0.40 0.51
0.47 0.44 0.56
0.13 0.12 0.18
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8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

713-943-3846 Facsimile

CORE LABORATORIES

Sample #3 (350-500)
Component Name

1-Methyl-2-n-propylbenzene
Cis 1-methyl 4-ter-butylcyclohexane
C11 Paraffins
4-Methyldecane
5-Methyldecane
1,4-Dimethyl-2-ethylbenzene
1,3-Dimethyl-4-ethylbenzene
3-Methyldecane
1,2-Dimethyl-4-ethylbenzene
1,3-Dimethyl-2-ethylbenzene
Tricyciodecane
1,2-Dimethyl-3-Ethylbenzene
N-Undecane
1,2,4,5-Tetramethylbenzene
1.2,3,5-Tetramethylbenzene
C11 Unidentified
4-Methylindan

5-Methyiindan
1.2,3,4-Tetramethylbenzene
Tetralin

6-Methylundecane
4-Methylundecane
Pentylbenzene

Naphthalene
3-Methylundecane

C11 Aromatic

N-Dodecane

Dodecanes
Pentamethylbenzene
2-Methylnaphthalene
1-Methylnaphthalene
Tridecanes

N-Tridecane

Tetradecanes
N-Tetradecane
Pentadecanes
N-Pentadecane
Hexadecanes
N-Hexadecane
Heptadecanes
N-Heptadecane

Pristane

Octadecanes

ASTM D-6623
WT % LV %
0.24 0.22
0.58 0.58
0.30 0.32
0.69 .75
0.51 0.55
0.99 0.91
0.46 0.42
0.65 0.71
0.50 0.46
0.16 0.14
0.51 0.51
0.34 0.31
6.20 6.75
0.34 - 03
0.53 0.48
1.72 1.74
0.38 0.32
0.33 0.28
0.50 0.45
0.02 0.02
1.16 1.25
0.51 0.55
0.11 010
0.62 0.50
0.18 .19
8.94 8.33
591 6.35
5.86 5.48
0.24 0.21
1.55 1.31
0.97 0.77
6.77 6.76
5.43 5.78
8.47 8.35
3.47 3.66
575 560
182 1.91
2.1 2.04
0.67 0.70
0.90 0.86
.32 033
0.05 0.05
042 0.40

1320721

Mol %

.29
0.60
0.31
0.71
0.52
1.19
.65
0.67
0.60
019
0.60
0.41
6.38
0.41
0.63
1.72
0.46
0.40
0.60
0.02
1.09
0.48
0.12
0.78
0.17
9.69
558
580
0.26
1.75
1.10
6.22
473
7.7
2.81
4.49
1.38
1.53
0.48
0.61
0.21
0.03
.26
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713-943-3846 Facsimile CORE LABORATORIES
Sample #3 (350-500) ASTM D-6623 1320721
Component Name WT % LV % Mol %
N-Octadecane 0.186 017 0.10
Nonadecanes 0.18 017 a1
N-Nonadecane 007 0.07 0.04
Eicosanes 0.02 0.02 0.01
N-Eicosane 0.04 0.04 0.02
Heneicosanes 0.02 0.02 0.01
Docosanes 0.02 002 0.01
Tricosanes 0.01 0.01 0.01
Tetracosanes 0.01 0.01 0.00
Unidentified 0.20 0.29 0.19

100.00 10G 00 100.00
Mol WT of Sample 160.74
Mol WT C6 Plus 161.02
Density of Sample 0.8102
Density C6 Plus 0.8106
RON 432
MON 37
Summary by Group
Totals Group %Wt % Vol
Paraffin 10.96 12.02
Isoparaf. 6.34 6.92
Olefin 0.00 0.00
Naphthene 6.99 7.08
Aromatic 2458 22.35
Oxygenates
* Unidentified 51.13 51.63
Summary by Carbon
Totals Group %Wt % Vol
C4 003 0.04
C5 0.01 0.01
o] 0.00 0.00
Cc7 0.02 002
cs 0.38 0.36
C9 6.08 583
C10 19.74 19.76
C11 22.61 2235



8210 Mosley Rd.

Houston, TX 77075

e 713-943-9776 Telephone

orelab 713-943-3846 Facsimile CORE LABORATORIES

JETROLEDN SERVICIS

Sample #3 (350-500) ASTM D-6623 1320721

Composite by Carbon

Group C# Yo V¥t % Vol
Paraffin C4 0.02 0.03
C5 0.00 0.00
C6 0.00 0.00
Cc7 0.00 0.00
C8 0.03 0.03
Co 0.57 0.64
c10 414 4 57
C11 6.20 6.75
Isoparaf. C4 0.01 0.01
C5 0.0 0.01
C6 0.00 0.00
c7 0.00 0.00
C8 © 002 0.02
. C9 0.21 0.23
C10 278 307
C11 331 3.58
Olefin C4 0.00 0.00
C5 0.00 0.00
C6 0.00 0.00
c7 0.00 0.00
C8 0.00 Q.00
Co 0.00 0.00
C10 0.00 0.00

C11

Naphthene C4
C5 0.00 0.00
C6 0.00 0.00
c7 0.01 0.01
C8 0.05 0.05
C9 1.07 1.08
C10 4.57 4.64
C11 1.29 1.30



8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

ore Lab 713-943-3846 Facsimile CORE LABORATORIES
;}‘ETHUIEHH SERYICES
Sample #3 (350-500) ASTM D-6623 1320721
Aromatic C4
C5
Ccé 0.00 0.00
c7 0.01 0.01
C8 0.28 0.26
C9 423 3.88
c10 8.25 7.48
Cc11 11.81 10.72

The analytical results , opinions or interpretations contained in this report are based upon information and material supplied by the client for
whose exclusive and confidential use this report has been made. The analytical results, opinions, or interpretations expressed represent
the best judgement of Core Laboratories. Core Laboratories, however, makes no warranty or representation, expressed ar implied, of any
type, and expressly disclaims same as to the productivity, proper operations or profitableness of any oil, gas, ceal, or other mineraf property,
Il or sand in connection with such report 1s used or relied upon for any reason whatsoever. The report shall not be reproduced, in whole
. in part, without the written approval of Core Laboratories.
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Sample #3 (500-650) ASTM D-6623 132072-2
Component Name WT % LV % Mol %
Propane 0.02 0.03 0.1
Isobutylene 0.03 0.04 0.13
N-Butane 0.04 0.06 0.16
Isopentane 0.02 0.03 0.06
1-Pentene 0.03 0.04 0.10
2-Methyl-1-butene 0.01 0.01 0.03
N-Pentane 0.05 0.07 0.16
2-Methyl-2-butene 0.01 0.01 0.03
4-Methyl-1-pentene 0.01 0.01 0.03
2-Methylpentane 0.02 0.03 0.05
3-Methylpentane 0.01 0.01 0.03
1-Hexene 0.05 0.06 014
N-Hexane 0.05 0.08 014
Methylcyclopentane 0.01 .01 003
2,4-Dimethyl-1-pentene 0.01 0.01 0.02
1-Methyicyclopentene .01 0.01 0.03
Cyclohexane 0.01 0.01 0.03
4-Methyl-trans-2-hexene D.01 0.01 0.02
2-Methylhexane 001 0.01 002
2,3-Dimethylpentane 0.01 0.01 0.02
Cyclohexene 0.04 .04 on
3-Methylhexane 0.01 .01 0.02
3-Ethylpentane 0.01 001 0.02
2,2, 4-Trimethylpentane 0.04 0.05 0.08
N-Heptane 0.06 0.07 0.14
3-Methyl-trans-3-hexene D.01 0.01 0.02
3-Ethyl-2-pentene 0.01 G.01 0.02
3-Methyl-trans-2-hexene 0.01 0.01 0.02
Methylcyclohexane 0.02 0.02 0.05
Ethylcyclopentane 0.01 .01 0.02
2,4-Dimethylhexane o.M 0.01 0.02
Toluene oM 0.01 .03
2-Methylheptane 0.03 0.04 .06
4-Methylheptane 0.01 0.01 0.02
3-Methytheptane 0.01 0.01 0.02
2,2 5-Trimethythexane 0.02 0.02 0.04
1-Octene 0.04 0.05 0.08
Trans-1,2 dimethylcyclohexane 0.01 0.01 0.02
N-Octane 0.08 0.07 D12
Ethylcyclohexane 0.01 0.01 0.02
Gctenes 0.02 0.02 0.04
Ethylbenzene 0.01 .01 002

0.02 g.02 0.04

Trans trans, 1,2 4-trimethylcyclohexane
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8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

713-943-3846 Facsimile

CORE LABORATORIES

Sample #3 (500-650) ASTM D-6623 132072-2
Component Name WT % LV % Mol %
Meta-Xylene 0.01 0.01 0.02
Para-Xylene 0.01 0.01 0.02
3-Methyloctane 0.02 0.02 0.04
Ortho-Xylene 0.01 0.01 0.02
Cis-1-ethyl-3-methylcyclohexane .02 0.02 0.04
1-Nonene 0.04 0.04 0.07
N-Nonane 0.06 0.07 0.11
Trans-1-ethyl-3-methylcyclohexane 0.01 0.01 0.02
Isopropylbenzene 0.01 0.01 0.02
2,6-Dimethyloctane 0.02 0.02 0.03
N-propylcyclohexane 0.01 0.01 0.02
N-butylcyclopentane 0.01 0.01 0.02
1-Methyl-3-ethylbenzene 0.01 0.01 0.02
2,3-Dimethyloctane 0.02 0.02 0.03
1.3, 5-Trimethylbenzene 0.01 0.01 0.02
5-Methylnonane 0.01 .01 0.02
4-Methyinonane 0.01 0.01 0.02
1-Methyil-2-ethylbenzene D.01 0.0t 0.02
3-Methyinonane 0.01 0.01 0.02
C10 Paraffin 0.01 0.01 0.01
1.2,4-Trimethylbenzene 0.02 0.02 0.04
Cis-1-methyl-3-propylcyclohexane 0.01 0.01 0.02
Cis 1,3 diethylcyclohexane .01 0.01 0.02
Trans 1,4 diethylcyclohexane 0.01 0.01 0.02
N-Decane 0.09 .10 0.15
1,2,3-Trimethylbenzene 0.01 0.01 0.02
Indan (2,3-Dihydroindene) 0.01 00 .02
Sec-butylcyclohexane 0.02 0.02 0.63
Butylcyclochexane 0.01 0.01 0.02
C11 Naphthenes 0.02 0.0z 0.03
1-Methyl-3-n-propylbenzene 0.01 0.01 0.02
1,4-Diethylbenzene 0.01 0.01 0.02
1-Methyl-2-n-propylbenzene .01 0.01 0.02
Cis 1-methyl 4-ter-butylcyclohexane 0.01 0.01 0.02
4-Methyldecane 0.01 0.01 0.01
5-Methyldecane 0.01 0.01 0.01
1,4-Dimethyl-2-ethylbenzene 0.02 0.02 0.03
1,3-Dimethyf-4-ethylbenzene 0.01 0.01 D.02
3-Methyldecane 0.01 0.01 0.01
1,2-Dimethyl-4-ethylbenzene 0.01 0.01 0.02
Tricyclodecane 0.01 0.01 c02
N-Undecane 0.11 0.12 0.18
1,2,4,5-Tetramethylbenzene 0.01 0.01 0.02
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CORE LABORATORIES

Sample #3 (500-650)
Component Name

1,2,3,5-Tetramethylbenzene
C 11 Unidentified
4-Methylindan
5-Methylindan
1,2,3,4-Tetramethylbenzene
6-Methylundecane
4-Methylundecane
Naphthalene

C11 Aromatic
N-Dodecane
Dodecanes
Pentamethylbenzene
2-Methyinaphthalene
+-Methylnaphthalene
Tridecanes
N-Tridecane
Tetradecanes
N-Tetradecane
Pentadecanes
N-Pentadecane
Hexadecanes
N-Hexadecane
Heptadecanes
N-Heptadecane
Pristane
Octadecanes
N-Octadecane
Phytane
Nonadecanes
N-Nonadecane
Eicosanes
N-Eicosane
Heneicosanes
Docosanes
Tricosanes
Tetracosanes
Pentacosanes
Hexacosanes
Heptacosanes
Octacosanes
Unidentified

ASTM D-6623

132072-2

WT % LV % Mol %
0.01 0.01 0.02
0.07 0.07 0.10
0.01 0.01 0.02
G.01 0.01 0.02
0.01 0.01 0.02
0.01 0. 0.01
0.01 0.1 0.0t
0.0 0.01 0.02
0.33 0.31 0.52
0.12 0.13 016
0.10 0.10 .14
0.02 0.02 0.03
0.24 0.21 0.40
0.19 0.15 0.31
0.51 0.52 0.68
0.64 0.69 0.81
373 3.74 4.80
2.48 266 2.93
8.96 8.88 10.18
4.32 4.61 4.76
10.28 10.10 10.84
423 4.51 4.37
10.41 10.13 10.28
4.53 4.80 4.41
298 3.13 2.64
8.46 8.19 7.71
372 395 3.30
1.64 1.67 1.38
7.42 7.14 6.61
3.26 3.42 2.84
6.54 6.26 5.57
2.08 217 1.74
5.64 5.36 4.57
3.15 2.98 2.43
1.39 1.31 1.03
0.31 0.29 0.22
0.13 0.12 0.09
0.08 0.07 0.65
0.04 0.04 0.03
0.01 0.01 001
0.25 0.33 0.43

100.00 100.00 100.00



8210 Mosiey Rd.
Houston, TX 77075
713-943-9776 Telephone

- ? - _ N H

orelah 13-943-3846 Facsimile CORE LABORATORIES
'fITlIIJ.EtIH SERVICES

Sample #3 (500-650) ASTM D-6623 ' 132072-2

Mol WT of Sample 234.11

MoFWTE6-Plus 23541

Density of Sample 0.8246

Density C6 Plus 0.8252

RON 06

MON 06

Summary by Group

Totais Group YWt % Vol
Paraffin 0.52 0.62
Isoparaf. 0.35 0.39
Otefin 0.34 0.38
Naphthene 024 0.24
Aromatic 1.04 0.95
Oxygenates
* Unidentified 97.51 97.42

Summary by Carbon

Totals Group YWt % Vol
C4 0.07 0.10
C5 0.12 0.16
(013} 0.21 0.24
c7 019 0.20
C8 0.28 0.32
Cc9 029 0.30
C10 0.37 0.38
C11 0.96 0.88

Composite by Carbon

Group c# Yo Wt % Vol
Paraffin C4 0.04 0.06

Cch 0.05 0.07

Cce 0.05 0.06

c7 0.06 0.07

c8 0.06 007

C9 0.06 0.07

Cc10 009 010

C11 0.11 012



8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

reLab 713-943-3846 Facsimile CORE LABORATORIES

?E'IIIDLEII}I SERVILES

Sample #3 {500-650) ASTM D-6623 132072-2
Isoparaf, C4 0.00 0.00
C5 0.02 0.03
C6 0.03 0.04
Cc7 0.04 0.04
C8 0.10 012
Cc9 0.04 0.04
C10 0.08 0.08
Cc11 0.04 0.04
Olefin C4 0.03 0.04
C5 0.05 0.06
C6 0.11 0.12
Cc7 0.05 0.05
Cc8 0.06 0.07
] 0.04 0.04
C10 0.00 000
C11 '
Naphthene C4
C5 0.00 0.00
C6 0.02 0.02
c7 0.03 0.03
c8 0.02 0.02
C9 _ 0.07 0.07
C10 0.07 0.07
C11 0.03 0.03
Aromatic C4
C5
CB 0.00 0.00
c7 0.01 0.01
c8 0.04 0.04
C9 0.08 0.08
C10 0.13 0.13
C11 078 0.89

The analytical results , opinions or interpretations contained in this report are based upon information and material supplied by the client for

whose exclusive and confidential use this report has been made. The analytical results, opinicns, of interpretations expressed represent

the best judgement of Core Laboratories. Core Laboratories, however, makes no warranty or representation, expressed or implied, of any

type, and expressly disclaims same as to the productivity, proper operations or profitableness of any oil, gas, coal, or cther mineral property,
3l or sand in connection with such report is used or relied upoen for any reason whatseever. The report shall not be reproduced, in whoele
tin part, without the written approval of Core Laboratories.



FALRKNER RED-RIVER
LABORATORIES, INC.

1039 PEARL DRIVE-P.0. BOX 5438
BOSSIER CITY, LA 71111
FPHONE: 318-746-2404-FAX: 318-742-1448

LAB REPORT #: REPORT DATE:
4-142681 Pebruary 28, 2003
SUPPLIER: PAGE 1 OF 2

John D. Joneg Engineering

"REQUESTED BY: ) DATE RECEIVED:
John ‘D. Jones (‘ - 5: January 6, 2003

Sample # Tude #5 Crude #5 Crude #5 Crude #5 Crude #5 Crude #5
Grade PR200 | 200-300. [ - 300350 350500 | 500-650_ |- 650-1025
Gravity 76.0 579, 455 42.9% 36:n a1
1.B.P. 76 186 206 3661 322 =
5% Recovered At o7 209 304 376 465 --
10% " 110 216 307 386 508 ~ -
0% . ' 123 225 309 395 5361 -
30% 132 228 310 40] 546 -
40% 140 233 311 408D 557 « -
50% 148 237 315 S 415 566 -
60% 154 241 316 426 - 578 -
70% 163 248 320 438 592 -
80% 174 256 324 450 - 607 —
Q0% 192 267 330 468 - 631 -
95% 220 277 336 482 - 654 -
End Point 240 334 368 330 ° 680 —
Recovery 91.0 98.0 99.0 99.0 98.0 -
Residue 1.0 1.0 .5 1.0 2.0 =
Loss 2.0 1.0 5 0.0 0.0 -
Specific Gravity 6819 7471 7818 8114 8403 0004
Sulfur, wi% 007 <003 <.005 <.005 059 269
Freeze Point = = Below-A2°F = - =
Flash Point - - { 72°F ) - -
Aromatics - = N 17.807 = --
Olefins - - 93 76 - -
Saturate - -- 81.41 81.44 -- =
Nitrogen = - - - -
Oross Heat of Combustion -~ - 19866.76 - - =

US Cetane Index -~ -- - 44.8 - - N
Yield L.V. % 10.2 25.3 9.5 15.14 179 220/
Yield wt % 8.62 23.43 9.21 15.19 18.65 \ 2480
Smoke point -- -- — 27 - --
Cloud Point -- o - -58°F -- --
H2S - = — = Positive -
RSH = - - = 003 -
Viscosity @ 100° - = F - 39.56 SUS | 1427.55U8
Viscosity @210° - - ‘- — = 58.165US

REMARKS:
- The results of this test relate only to the items tested. W M
+ This report will not be reproduced except in full, : ,(‘ '

without the written approval of the laboratory. FOR FALKNER RED RIVER LABORATORIES, INC



8210 Mosley Rd.
Houston, TX 77075

713 9439776 Telephone CORE LABORATORIES

713 943-3846 Facsimile

Corelah

."ITlllllH SEAYTLES
RICHARD MOSHER. Date Reported: 4/22/03
FALKNER-RED RIVER LABES Date Received: 4/10/03
1039 PEARL DRIVE

BOSSIER CITY, LA 71111

Analytical Report

Test Result Units Method Date Analyst
Sample Number:  131514-001 Sample ID: Sample # 5 Crude Sample Reve:
Sample Date; Description: 4/10/03
Simulated Distillatien-Crude
IBP 9 Deg F ASTM D-5307 4/21/03 DM
5 % off 134 Deg F
10 % off 176 DegF
15 % off 207 Deg F
20 % off 225 DegF

5 % off 246 Deg F

i % off 273 DegF
35 % off 300 Deg F
40 % off 323 Deg F
45 % off 334 Deg F
50 % off 403 DegF
53 % off 450 Deg F
60 % ofl 500 Deg F
65 % off 551 Deg F
70 % off 600 DegF .
75 % off 661 Deg F
80 % off 724 Deg F
85 % off 799 Deg F
90 % off 367 Dcg F
95 % off 972 Deg F
% Recovered 96.1 @ 1000 Deg.
% Residue 39 @ 1000 Deg.
Sample Number: 131514002 Sample ID: Sample # 5 (350-500) Sample Revd:
Sample Date: Description: ) 4/10/03
Capillary Gas Chromatography Attached ASTM D-5134 Mod  4/11/03 PKT

-aL'ytiwl resuits, opinions of interpretations contained in this report are basert ypon information and material supplied by the client tor whose exclrsive and confidential use misr report has been
nyde. The analytical resvits, cpmions or interpretations expressed represent the best judgment of Core Laboratories. Core Laboratories, however, makes no wamanty ar (epresenta_non, express or
mplied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of any oil, gas, coal, or other mineral, property, well of sand in connection with which

such repott 18 used or selied upon for any reason whatsoever. This report shall not be reproduced, in whola or in part, without the written approval of Core Laboratories.



8210 Mosley Rd.
Houston, TX 77075

713 943-9776 Telephone
713 943-3846 Facsimile

CORE LABORATORIES

forelah
PETROLEWK SEAYICES
1

JOHN I FALKNER
FALKNER-RED RIVER LABS

1039 PEARL DRIVE
BOSSIER CITY, LA 71111

Date Reported: 6/10/03
Date Received: 6/9/03

+«

Analytical Report

Test Result Units Method Date Analyst
Sample Number:  132369-001 Sample ID: Sample 5 Bottoms Sample Revd:
Sample Date: Description: _ 6/9/03
Bromine Number 22 £/100g ASTM D-1159 6/10/03 CB
Sample Number:  132369-002 Sample 1D: Sample 12 Bottoms Sample Revd:
Sample Date: Description: 6/9/03
Bromine Number 87 2/100g ASTM D-1159 6/10/03 CcB
Yample Number:  132369-003 Sample 1D: Sample 14 Bottoms Sample Revd:
Sample Date: Description: 6/9/63
Bromine Number 7.7 g/100g ASTM D-1159 6/10/03 CB
jra -
Approved By: %
Pat Gideons

i

Laboratery Superviser

The anatytical resulls, opinions or interpratations contained in this report are based upon information and mailerial supplied by the clien for whose exclusive and confidential use this reporl has been
made. The analyticat results, opinions o interpretations expressed represent the best judgment of Core Laboratories. Core Laboraiores, howaver, makes no warranty of fepresentation, express orum
imglied, of any type, and expressly disclaims same as to the productivity, proper operations or profitableness of any oil, gas, coal, or other minersl, property, well o sand in conneclion with which =
repor is used or refied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, wilhout the written approval of Core Laboratories.



FROM @ Falkner/RedRiverlabs FAX NO. @ 318-742-1448 Mar. 14 2083 B2:8S5PM  P3
210 Mosley Rd.
Houston, TX 77075
713 943-9776 Telephone CORE LABORATORIES
m 713 943-1846 Facsimile
TETAOILTADE STRYILTL
JOHN | FALKNER Sample Number:  1308158-014
FALKNER-RED RIVER LLABS Sample Date;
Date Reported: 3/6/03
BOSSIER CIv. LA 71111 LR e
R ' Sample 1D: WECridd
Description:
Analytical Report
Test Result Units Method Date Analyst
Nitrogen Total by Chemilum. 276 ppm wt ASTM D-4629 212803 T

The anatynra!l 765uhE, ODINIONY @ int
a0e. The shalytical rsully, opinions or ket prolstions wacreayed repre

s

Approved By: g&
ean Waits

Supervising Chamist

EMPICIDLONS CONLANAA iN this repor are LSCd LpaN NGEMALON 30 Material pplicd Dy e ciant 107 whobs suclurive snd confidontinl sy |his repsd bas been

i Sem e De3 pegment of Cond Labdrsiones. Core LADOAtorvd, Rowever, ke no warmanty of 1e[resenalion, £xpras or
implied, of ey type, prd expressly disslymy sarg a3 10 the productiviry,

. \ Proper ofTATons of (Yolitablencss of Sy oil Gas. ooal, of Dl%r minors), OPERY. Wall oF 48nd i zonncclion with tech suwch
epact ¥ usnd of relisd upon Ky Ty raason whatsoever This repon shall aat ba rapersrad, in uwhris o s pod, without the Wik &8 #~-o! of Gors Laoaratoncs.
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82140 Mosley Rl
Flouston, TX 77075
713 943.9776 Telephone Co RE LABORATO RIES
713 943-3846 Fucsimile
FEIRDREVXR JERVICH
JOHN TFALKNER Sample Number: 130818-001
FALKNER-RED RIVER LABS Sample Date:
Date Reported: 3/6/03
K w215
) Sample 10 £43 qup-200)
Description:
Analytical Report
Test Result Units Method Date Analyst
Capillary Gas Chromatography Attached ASTM D-5134 Mod  2/27/03 PKT

Thee aratyheal results, upinions oF inWITrMslitre containad m B renort e Basad updn o
=eup. Ihe ensirta) rosubis, opinioms or iniwpretauare
mphed, Of drry lype and mpressly divcioims sxne ke i the POaUCtivily, proper opRGIONG OF
TP 15 used or relied upon lor oy reason whatsceyar. This taoort shatt not ¢ reproduced. i

Sprysead reprorent Be best dgment of Cons Laboraories

Approved By:

ean Waits
vising Chemist

mztion and maeial bupplicd by the Ciend flor whose BxGusie B Corfaeal use i Fepofs P Bren
Core Lobor stories, howrwer, Mihes 16 wamanty o reprddentation, express or
profitabienas of any off, Goz, CoA, OF GUheY mirmers!, PrepEmy, wall o7 33rw in COnPRCHCN will) which SUCh
N Whoka o in nard, withoul tha wrinan approvsl of Core Loborainciea
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£

& B210 Mosley Rd.

,A Houston, TX 77075

h 713-943-9776 Telephone
Lah

Cora 713-343-3846 Facsimile CORE LABORATORIES
PITMILEUN SEBYICIY

#5 (18P-200) ASTM D-6623 1308181
Component Name WT % LV% Mol %
Ethane 0.02 .04 0.08
Propane 0.85 1.15 1.60
Isobutane 1.05 128 1.50
N-Butane 5.44 6.37 7.76
2 2-Dimethylpropane 0.02 0.02 0.02
Isopentane 7.78 B33 8.96
N-Pentane 11.43 12.38 13.13
2,2-Dimethyloutane 0.27 028 0.26
Cyclopentane 1.82 1.75 227
2,3-Dimethylbutane 1.03 106 0.99
2-Methylpentane 7.67 79 7.38
3-Methylpentane 4.84 494 466
N-Hexane 11.87 1220 1142
2.2-Dimethyfpentane 0.28 028 0.22
Methylcyclopentane 7.72 7.00 761
2,4-Dimethylpentane 0.66 067 Q.55
2,2,3-Trimethylbutane 0.05 0.05 0.04
Benzene - 1.52 1.17 1.61
3,3-Dimethylpentane 0.11 o.M 0.09
Cyclohexane 542 4.73 534
2-Methyihexane 2.97 297 2.48
2.3-Dimethylpentane 0.88 .86 073
1, 1-Dimethyleyelopentane 0.84 0.78 9.71
3-Methyhaxane 303 2.99 2.51
Cis-1,3-dimethylcyclopentane 1.44 1.31 1.22
Trans-1,3-dimethylcyclopentans 1.30 1.18 1.10
3-Ethylpentane 022 0.21% 0.18
Trans-1,2-dimethylcyclopentane ; 2.00 1.81 1.69
2,2,4-Trimethylpentane 0.02 0.02 0.01
N-Heptane 4.19 4.16 3.47
Methyleyciohexane 5.21 4 60 4.40
1,1,3-Trimethylcyclopentane 0.50 0.45 037
Ethyleyclopentane 0.1g 0.17 D16
2,5-Dimethylhexane 0.18 0.18 0.13
2.4-Dimethythexane 0.22 0.21 0.18
Trans,cis-1,2,4-trimethylcyclopentane 0.35 0.32 0.26
3,3-Dimethylhexane 0.04 0.04 0.03
: Trans,cis-1.2,3-trirnethyl<:yc[opentane 0.32 ¢.29 0.24
2,3, 4-Trimethyipentane . 0.03 9.03 0.02
Toluene ’ 1.52 1.19 137
2,3-Dimethylhexane 0.18 017 0.13
2-Mathyl-3-Ethylpentane 0.02 002 0.01

2-Methylheptane 0.59 0.57 0.43

-



FROM : Falkner~RedRiverlabs FAX NO. : 318-742-1448 Mar. 14 2003 B2:26FM P40

i 8210 Mosley Rd.

A Houston, TX 77075
. 713-943-3776 Teleohone

l.'?r‘ellab 713-943.3848 Facsimile CORE LABORATORIES
FUPASLTUN SERVICEY e
#5 (IBP-200) ASTM D-6623 1308181
Component Name WT % LV Mol %
4-Msthyiheptane 0.15 0.14 D.11
Cis trans, 1,2,4-lrimethylcyciopantane 0.03 0.03 Q.02
3-Methyiheptane 0.98 0.84 0.71
Trans-1,4-dimethylcyciohexane 0.23 0.20 0.17
1,1-Dimethylcyclohexane 0.08 0.07 ¢.06
Trans-1-ethyl-3-methylcyclopentane 0.03 0.03 0.02
Cis-1-athyl-3-methylcyclopentane 0.03 603 0.02
Trans-1-ethyl-2-methylcyclopentane 0.08 0.05 0.04
1-Ethyl-1-methyicyclopentane 0.02 0.02 0.01
Trans-1,2, dimethylcyciohaxane 020 0.18 0.15
N-Octane 064 062 0.46
2,2-Dimethylheptane 0.01 0.01 0.01
Cis-1 2-dimethyicyclohexane 0.02 0,02 0.01
2.4.Dimethylneptans 0.03 0.03 0.02
Ethylcyclohexane 0.15 0.13 0.1
2.8-Dimethylheptane 0.04 0.04 0.03
2. 5-Dimethylheptane 0.14 0.13 0.09
3.5-Dimethyiheptane 012 D1 - 0.c8
Ethylbsnzens 0.04 0.03 ©.03
Trans,trans, 1,2 4-timethylcyclohexane 0.02 0.02 0.01
Meta-Xylene 017 0.13 0.13
Para-Xylene 0.05 0.04 0.04
2,3-Dimethylheptane 0.03 0.3 0.02
3.4-Dimethylheptane D/l - 0.01 3.01 0.01
4-Methyloctane 0.03 203 0.02
2-Methyloctane 0.04 004 0.03
3-Ethytheptane £.01 Q.01 0.01
3-Methyloctane 0.04 0.04 0.03
Ortho-Xylene 0.05 0.04 0.04
Trans-1-ethyl-4-methylcyclohexane 0.03 003 0.02
Isobutyicyclopentane G.02 0.02 .01
N-Nonane 0.13 012 0.08
Trang-1-ethyl-3-methylcyciohexane 0.01 0.01 0.01
2.2-Dimethyloctane 001 001 0.04
2,6-Dimethyloctane 0.01 0.01 0.04
N-propyleyclohexane 0.02 0.02 0.01
1-Methyl-3-ethylbenzene 6.02 0.02 0.01
1-Methyl-4-ethylbenzene 0.01 0.01 .01
1.3.5-Trimethylbenzene 0.01 0.01 0.01
4-Methyinonane 0.01 0.01 0.01
t-Methyl-2-ethylbenzene 0.01 oM 0.01
3-Methylnonane 0.01 0.01 0.01
1,2.4:Trimethyibenzene 0.02 0.02 0.01



FROM : Falkrmer/RedRiverlabs
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TITROLETN HAVICIE
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713-843-3848 Facsimile CORE LABORATORIES
#5 (1BP-200) ASTM D-6623 130818-1

Component Name

N-Decane
N-Undecane

Mol WT of Sample
Mol'WT C8 Plus
Dersity of Sample
Density CB Plus

Totals

Tofals

WT % LV % Mol %

0.2 0.02 0.01
0.01 0.01 0.01
100.00 100.00 100.060

82.95

80,92

0.6838

0.7145

Summary by Group

Group Wt % Vol
Paraffin 33.73 35.86
Isoparaf. 3382 35.06
Clefin 0.00 0.0
Naphthene 28.16 25.23
Aromatic 3.42 267

Oxygenztes
Unidentified 0.87 1.19

Summary by Carhon

Group %Wt % Vol
Cé 6.49 7.65
Cs 21.18 22 66
cs 40.34 35
c7 24.89 23.32
cs8 5.38 5.00
Cs 0.80 277
C10 0.06 0.08
c11 0.01 0 01
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IZ 8210 Mosley Ra.
A\ Houston, TX 77076

h 713-943-9776 Telephone
Eure'i.ati 713-943-3846 Facsimile CORE LABORATORIES
HTRMEON SEAVICEE
¥5 {1BP-200) ASTM D-5623 4130818.1
Composite by Carbon
Group C# Wt % Vol
Paraffin C4 5.44 8.37
c5 11.43 12.36
ca 11.87 12.20
o7 4.19 4.16
co 0.64 0.62
Cco 0.13 0.12
Ci0 0.02 0.02
C11 o 0.21
Isoparaf. C4 1.05 1.28
Cc5 7.81 B 55
Cs 13.81 14.24
o) 4 8.20 8.14
cs 2.41 2.32
co 0.50 .48
c10 0.04 0.04
c11 0.00 0.00
Olefin C4 0.00 0.00
Cs 0.00 0.Co
cs 0.C0 0.00
C7 0.00 0.00
c8 0.00 0.00
C9 0.00 0.co
C10 0.00 0.00
c11
Naphthene Ca
C5 1.92 175
C8 13.14 11 73
7 10.98 983
c8 202 182
L) 0.10 010
C10 0.00 Q00
C11 0.00 0.00
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8210 Mosley Rd.

‘% Houston, TX 77075
I 713-943-9776 Telephone
Corelab

713-643-3846 Facsimile CORE LABORATORIES
PETRSIEN YIS
A
#5 (IBP-200) ASTM D-6623 130818-1
Aromatic C4
C5
Cé 1.52 1.17
C7 1.52 1.18
C8 0.31 0.24
Co 6.07 0.07
ci10 0.00 0.00
C11 0.00 0.00
Yo Wi % Vol
Benzene 1.52 1.17

The analytical resutts , opinions or inerpretations contained in this report are based upon information and materiat supplied by the ctent for
whose exclusive and confidential use this repon has been mada. The snaiytical results, opinions. or intempretations expressed resresent
the best judgement of Core Laborateries. Core Laboratories, however, makes no wamanty or represertation, expressed or implied, of any
tyre, and expressly disclaims same as to the productvily, propar operations or profitableness of any oil, gas, coal, or cther mineral properly,
well or s8nd In connéction with such report is used or relied upon for any reason whatscever. The raport shall not be reproducad, in whole
of in part, without the written approval of Coce Laboratories,
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FROM : Falkner- RedRiverlabs
8210 Mosley Rd.
Houston. TX 77075
a 713 943-9776 Tclephone
m‘% 713 943-3846 Fucsimile
Corelab

FITROLIYR SIRTMCES

JOHN [ FALKNER
FALKMNER-RED RIVER LABS

1039 PEARL DRIVE
BOSSICR CITY, LA 71111

Sample Number:  130818-01:1
Sample Date:

Date Reported: 3/6/03

Dats Received: 2725103

ol il #g‘(ZOD-:'SU'!)‘) g

ST

Deseription:
Analytical Report
Test Result Units Method Date Analyst
Capillary Gas Chromatography Attached ASTM D-5134 Mod  2/27/03 PKT
Nitrozen Total by Chemilum. < Ppm wl ASTM D-4629 2128103 I
Approved By: ﬂ;&;\.‘
0 Jean Waits
Stpervising Chemist

Tir iy licat resits, BRI 8¢ IAlCrprelalions. contlined in thiz mpnr ame hanad upon information ara reataridl AUppliod by the client for whowe wXERIT e 3G COPgEalial L the repo has boen
mads. Th ex2lyUCyi 1RSURS, 0pCns Of interpretatony expressad rapresont the bas judpment of Core Laboralonst. Com Labnrinrms, b sikes nn warrsaty o fapruocomation, omereas ar
i, of Wiy 1yDE, 310 CATCREHY ITCIINTS KA 88 10 Lhe PRSOUSTMYY, SROPSY g vGong o prOREbRYIYs of ANy O, get, canl. or othar micersl, RIopriTy. Wk of $004 in connacton wWith whidh twch
Cer0u i Ll O Faliadd upon for any fesscr whalsotver, Tt réport shal Mot be reprotucnd, in whale or In pe, W@t e writien appravel of Carn | abr 30068,
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f 8210 Mosley Rd.

_ ‘ Houston, TX 77075
- 713-943-9776 Telephone

Corelah  713-943-3846 Facsimile CORE LABORATORIES
PLINGREFR SERYIELS
#5 (200-300) ASTM D-6623 130818-2
Component Name WT % LV % Mol %
Ethane 0.01 0.02 0.04
Propane 0.13 0.18 0.31
Isobutane 0.08 0.11 0.15
N-Butane 0.29 0.37 0.53
Isopentane 0.24 0.29 0.35
N-Pentane 0.38 045 0.56
2,2-Dimethyibutane 0.02 0.02 0.02
Cyclopentane 0.16 0.16 0.24
2,3-Dimethylbutane 0.10 011 0.12
2-Methyipentane 0.81 082 0.99
3-Methylpentane 0.65 0.72 0.80
N-Hexane 2.7 2.44 2,66
2,2-Dimethyipentane 0.10 01 011
Methylcyclopentane 217 2,15 272
2.4-Dimethyipentane 0.24 0.26 0.25
2,2,3-Trimethyibutane 0.02 0.02 0.02
Benzene 0.50 0.42 0.68
3,3-Dimethyipertane : o7 0.07 0.07
Cyclohexane 272 2.59 341
2-Methylhexane 2.12 2.31 223
2,3-Dimethylpentane 0.66 0.70 Q7C
1.1-Dimethyicyciopentane 0.62 0.81 c.e7
3-Methythexane 2.53 2.73 287
Cis-1,3-d'methylcyclopentane 1.27 1.28 1.37
Trans-1,3-dimethyleyclopentane 1.22 1.21 1.31
3-Ethylpentane 0.21 0.22 022
Trans-1,2-dimethytcyciopentane 1.94 1.91 2.09
2,2, 4-Trimethylpentane 0.02 0.02 0.02
N-Heplane 5.68 6.13 5.93
Methyleyclohexane 10.07 9,68 10.78
1,1.3-Trimethylcyclopentane 1.19 1.18 112
Ethylcyclopentane 0.42 0.41 0.45
2.5-Dimethythexane C.53 0.57 0.49
2,4-Dimethylhexane 0863 0.72 0.62
Trans,cis-1,2,4-trimethyloyclopentane 1.20 1.19 1.13
3,3-Dimethythexane 0.16 017 C.15
Trans.cis-T,2,3—trimethyicycropentane 1.23 1.21 1.16
2,3,4-Trimethyipsntane 0.13 013 012
Toluene 378 323 4.3
2,3-Dimethyihexane 0.94 0.98 0.87
2-Methyi-3-Ethylpentane 0.12 0.12 0.1
2-Methylheptane 402 4,27 3n

4-Methyiheptane 1.24 1.30 1.18
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PLIRPTRVM Sha s

T — L MR
#5 (200-300) ASTM D-5623 130818-2
Component Name WT % LV % Mol %
3.4-Dimethythexane 0.14 0.14 0.13
Cis,trans, 1.2,4-trimethylcyclopentane 0.19 0.18 0.18
Cis-1,3 dimethylcyclohexane 4.47 432 418
3-Melhylheptane 322 338 2.98
Trans-1,4-dimethylcyclohexane 1.95 1.89 1.83
1. 1-Dimethyicycichexane 0.82 0.58 0.58
Trans-1-ethyi-3-methylcyclopentane 0.30 0.29 0.28
Cis-1-ethyi-3-methyleyclopentane 0.24 023 0.23
Trans-1-ethyl-2-metnyicyclopentane 0.53 051 6.50
1-Ethyl-1-methyicyclopentane 013 012 0.12
Trans-1,2, dimethylcyciohexane 224 2.14 N
Trans-1 3. dimethyleyclohexane 0.03 0.03 0.03
N-Octane 8.47 8.91 7.79
Isopropylcyclopentane 0.16 0.18 0.15
2.3.5-Trimethythexane 0.07 0.07 0.08
Cis-1-ethyl-2-methylcyclopentane 0.06 0.06 0.08
2,2-Dimethyiheptane 018 018 0.18
Cis-1,2-dimethylcyclohexane 0.35 0.33 0,33
2.4-Dimethytheptane 0.61 0.63 0.50
4.4-Dimethylheptane 0.05 Q.05 0.04
Ethyicyclohexane 2.85 2.68 288
Cis,cis, 1-3-5,trimsthylcyclohexane 0.05 0.05 0.04
2,6-Dimsthytheptane 0.85 (.38 .70
1.1.3-Trimethylcyclohexane 1.09 .04 0.81
C9 Naphthenes 0.87 0.83 0.73
2,5-Dimethylheptans 0.85 0.a8 0.70
3,8-Dimethytheptane 0.15 ¢.15 012
Ethylbenzene 0.74 0.63 0.74
Trans trans,1 2,4-trimethylcyclohexane 0.60 0.58 0.50
Cis,trans, 1,3 5-trimathylcyciohexane 0.04 0.04 0403
Meta-Xyiene 2.60 2.23 2.59
Para-Xylene 0.83 0.71 0.83
2,3-Dimethylheptane 0.714 0.72 0.58
3,4-Dimethylheptane DAL Q.05 0.05 .04
3.4-Dimethytheptans LD 0.32 932 0.26
4-Msthyloctane 0.56 0.58 0.46
2-Methyloctane 0.67 0.70 0.55
Cis,cis,1,2,3 . imethylcyclohexane 0.08 0.08 0.57
3-Ethylheptane 0.23 024 0.19
3-Methyloctane 0.75 077 0.62
Cis.trans, 1,24, trimathylcyclohexane 0.03 0.03 0.03
Ortho-Xylene 0.97 0.82 0.98
Trans-1-Msthyt-2-propylcyclopentane 0.02 0.02 0.02
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FITNBL{ UM 1ERVELY
#5 (200-300) ASTM D-6623 130818-2
Component Name WT % LV % Mol %
Cis-1-ethyl-3-methylcyclohexane 0.13 0.12 0.11
Trans-1-ethyl-4-methyleyclohexane . 0.49 0.45 0.4%
Isobutylcyclopentane 0.35 0.33 0.29
1-Ethyl-1-methyicyclohexane 0.04 0.C4 0.03
Cis,rans, 1,2, 3 trimethyityclohexane 0.04 0.04 0.03
Trans trans,1,2,3,trimethylcyciohexane co3 0.03 0.03
N-Nonane 2.08 213 1.70
Trans-1-ethyl-3-methylcyclohexane 025 024 0.21
Trans-1-ethyl-2-methyicyclohexane 0.07 Q07 0.08
Isopropylbenzene 007 0.08 0.06
2,2-Oimethyloctane 0.2g 0.30 0.22
!sopropyleyclohexane 0.08 0.07 007
Cis-1-ethyl-2-methylcycichexane 0gs 0.05 0.04
2,4-Dimethyioctane 0.20 .21 0.15
2 B-Dimethyloclane 028 0.29 0.21
2,5-Dimethyloctane 0.06 0.06 0.04
N-propyleyciohexane 044 0.41 2.37
N-butylcyclopentane 0.09 0.09 ¢.08
2.7-Dimethylactane 003 0.03 0.02
n-Propylbenzene 6.18 0.15 0.16
3 8-Dimethyloctane 0.08 0.08 0.06
1-Methyi-3-ethylbgnzere 0.22 0.18 c.19
1-Methyl-4-ethylbenzere 012 0.10 oM
2.3-Dimathylcctane 0.0e 0.04 0.03
1.3,5-Trimethylbenzene D.15 0.13 013
S-Methyinonane 0.05 .05 0.04
4-Methylnonane 0.08 0.08 0.08
1-Methyl-2-ethylbenzene 0.12 0.10 ¢.11
3-Ethyloctane 0.02 0.02 0.01
1,2.3,5 Tet-methylcyciohexane 0.0 c.01 0.0
3-Methylnonane i 0.09 Q.09 g.o7
1,2,3,4 Tet-methylcyclohexane 0.02 002 0.02
C10 Nephtrenes 0.05 0.05 0.04
1.2,4-Tnmethylbenzere 0.18 0.15 0.18
Cis-1-methyi-3-propylcyclohexane 0.05 0.05 0.04
Trans 1,4 diethylcyclohexane 0.05 0.05 0.04
Trans-1-methyl-3-propylcyciohexane a0 0.01 0.01
1-Ethyl-2,3-dimethylcyclohexane 0.01 0.01 0.1
Isobutylbenzene 0.02 0.02 0.02
Cis-1-methyl-4-propylcycichexane 0.01 0.01 0.01
N-Decane 0.24 0.24 0.18
1.2,3-Trimethylbenzene 0.04 .03 0.04

1-Methyl-3-isopropylbenzene 0.02 0902 0.02
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L L kil .
#5 (200-300) ASTM D-6623 130818-2
Component Name WT % LV % Mol %
Cis 1,4 diethylcycichexane 0.01 0.01 0.01
1-Methyk4-isopropylbenzene 0.01 0.09 0.01
Indan (2,3-Dihydroinder.e) 0.01 0.01 0.01
Sec-butylcycichexane 0.05 0.05 0.04
Butylcyclohexane 0.03 003 0.0z
1.3-Diethyibenzene 0.01 0.01 0.01
C11 Naphthenes 0.01 oM 0.01
1-Methyl-3-n-propytbenzene 0.02 002 0.02
1,4-Oiethylbenzane 0.01 o0 0.04
1.3-Dimethyl-5-ethylbenzene 0.0% 0.01 0.01
Cls 1-methyl 4-ter-butyicyclohexane 0.01 001 0.01
4-Methyidecane 0.01 0.01 0.01
5-Methyldecane 0.01 0.01 0.01
1.4-Dimethyl-2-ethylcenzene 0.1 201 001
1,3-Dimethyl-4-sthylbenzene 0.0t 0.01 0.0t
3-Methyidecane 0.01 0.01 0.01
1,2-Dimethyl-4-athytbenzene o3] 0.01 0.01
N-Undecane 0.04 0.04 0.03
4-Methylundecane 0.01 0.01 0.01
C11 Aromatic .01 0.0t 0.01
N-Dedecane 0.01 0.01 0.01
Tridecanes 0.01 0.01 0.014
Tetradecanes 0.02 0.02 0.01
Hexadecanes 0.01 0.0 0.00

100.00 100.00 100.00

Mol WT of Sample 105.58
Mol WT C6 Plys 106.41
Density of Sample 0.7457
Density C6 Plus 0.7479
Summary by Group
Totals Group oWt % Vol
Paraffin 18.31 20.71
Isoparaf. 26.35 27 91
Olefin .00 0.00
Naphthene 43.49 42.01
Aromatic 10.65 9.10
Oxygenates
v Unidentified 0.20 0.27
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FIRBLIN SEATKES —
#5 (200-200) ASTM D-5623 130818-2
Summary by Carbon

Totals Group %Wt % Vol

Cé 0.37 0.48

Cs 0.78 0.90

9457 9.14 9.37

Cc7 30.93 3086

c8 42.55 4220

C9 14.04 13.80

C10 1.89 162

cit 0.10 0.10

Composite by Carbon

Group C¥ %Wt % Vol
Parafin C4 0.28 0.37
C5s 0.38 0.45
03] 217 2.44
c7 5.66 6.13
C8 8.47 8.91
Co 2.06 2.13
C10 0.24 0.24
Cc11 0.04 0.04
Isoparaf. C4 0.08 Q.11
Ch 0.24 0.28
CB 158 177
C7 595 6.42
(#4: 11.20 11.80
Co 6.05 624
Ci0 122 1.25
Cci1 0.03 0.Cc3
Olefin C4 0.00 0.00
C5 0.00 0.00
C6 £.00 0.00
c7 0.00 0.00
Ch 0.00 0.00
ca c.00 .00
C10 000 000
c1
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MIMBIION SPRNETS
. A — R
#5 (200-300) ASTM D-§623 130818-2
Naphthene C4
cs 0.16 0.186
Cs 4.89 4,74
c7 15,54 15.08
cs 17.74 17.10
c9 4.84 461
c10 0.30 030
c11 0.02 002
Aromatic C4
cs
o] 3.50 0.42
C?7 3.78 3.23
C8 514 4.39
C9 1.09 0.92
c1o 0.13 0.13
ci1 0.01 0.01
%Wt % Vo!
Benzene 0.50 042

The anaiyticat resuits | cpinions or interpretations comained in this report are based vpon information and materiai supplied by the client for
whose exclusive and confidential use this report has been made. The anahizal resiits, opinions, or interpretatiors expressed represent
the best judgemaent of Core Laboratories. Core Laboratories, howsver, makes no WRMRNY or represaniatior, expressed or implied, of any
lype, and expressly disclaims same as to the productivity, propers cperations ar piofilablen2ss of any oil, gas, coal, or other mineral property.,
well or sand in eannection with such report is used or relind vpon for &0y reason whatsoever. The report thali not be repréduced, in whole
orin part, without the written approval of Core Laboratories,
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JOITN T FALKNER Sample Number:  [30818-003
FALKNER-RED RIVER LABS Sample Datc:
Date Reporicd: 3/6/03
ROSSIER CITY. LA 7111 Date Recelved:  2/25/03
. o Sample ID: #5 (300-350)
Descriptiom:
Analytical Report
Test Result Units Method Datc Analyst
Capillary Gas Chromatography Attached ASTM D-5134 Mod  2/27/03 PKT
Appraved By: (UM ~

Jean Waits
Sapervising Chemist

The 3NIYUCDH ICRAE. PPOIONE OF INITHIALAEOAR CONNINGE in this roport 31 based upon informatior: snd Mmaterml SUPERBd Dy the CEat 191 Wwhoes easiusive snd confidential ugo tHis roport has bocn
Mada. The analytical esURS, oprvons tu inlerpr ebAIOTs WEaxEsd spresent te best udgment of Core Laborattvins. Gorg Laboratones. howevor, mekss no wamanty of reprosentation, express of
Tmplict, ¢f 2y Jype, Ind ePFeaLly SLEAIMS 3k 3 10 the productivity, Poper operationt oF proliableness of any ol §3z, Tesl, or shor minerat, property well of skt in cornaciion with which zuch
“Rpon I3 uiad o el LROR Iod aNY PeaTON WHALISEWY. Thik report whali ol Le resoduced. in whole oF 10 part, wihcul the writlon spproval of Cure Laboratories.
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#5 (300-350)
Component Name

Propane

Iscbutane

N-Butane

Isopentang

N-Pentane

Cyclopentane
2,3-Dimethylbutane
2-Methyipentans
3-Methyipentans

N-Hexane

Methylcyclopentane
2,4-Dimethylpentane

Benzene

Cyclohexane

2-Methyhexanz
2,3-Dimethylpentane

1, 1-Dimethyicyclopentane
3Methylhexane

Cls-1 3-dimethylcyclopentane
Trans-1,3-dimethylcyclopentane
3-Ethylpentane
Trans-1,2-dimethylcyclopentane
N-Heptane

Methylcyclohexane
1.1,3-Trimethylcyclopentane
Ethyicyclopentane

2, 5-Dimsthylhexane
2.4-Dimethylhexare
Trans,cis-1,2,4-trimethyicyclopentane
Trans,cis-1,2 3-trimethylcyclopentane
Toluene

2,3-Dimethyihexane
2-Methylheptane
4-Methylheptane

Cis-1.3 dimethylzyclohexane
3-Methyiheptane
Trans-1,4-dimethylcyclohexana

1. 1-Dimethylcyclohexane
Trans-1-gthyl-3-methyicyclopentane
Cis-1-ethyl-3-methyicyciopentane
Trans-1-ethyl-2-methylcyciopentane
1-Ethyl-1-methyicyclopentane
Trans-1,2 dimethyicyclohexane

N

ASTM D-5623 130318-3
WT % LV % Mol %
0.04 0.06 0.12
0.02 0.03 0.04
0.05 g.or 0.11
0.02 0.02 0.04
0.03 0.04 0.05
.01 0.01 0.02
| 0.01 0.01
0.04 0.05 0.06
0.03 0.03 0.04
0.09 0911 0.13
0.08 0.08 g.12
0.01 o.M 0.01
0.02 0.02 0.03
0.9 0.09 0.14
0.06 0.07 0.08
0.02 0.02 0.03
0.02 002 .03
0.07 0.08 0.09
0.04 0.04 0.05
0.03 0.03 0.04
0.01 0.01 0.01
0.05 0.05 0.07
0.14 0.18 0.18
0.25 0.25 0.33
0.03 0.03 0.03
0.01 0.01 0.01
0.01 0.01 .01
0.02 0.02 0.02
0.03 0.03 0.03
0.03 0.03 0.03
0.10 0.09 0.14
002 0.02 0.02
0.10 0. 0.11
0.03 0.03 003
0.25 0.25 0.29
gos8 0.08 0.08
0.1% 0.1 0.13
004 0.04 0.05
0.01 0.01 0.01
0.01 001 0.01
0.03 003 0.03
0.01 0.01 0.01
0.27 0.27 0.31
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MERDLIUN STAPICLS
#5 (300-350) ASTM D-6623 130818-3
Component Name WT % LV % Mol %
N-Octane 0.81 0.89 0.91
Isopropylcyclopentane 0.04 0.04 0.05
2,3,5-Trimethylhexane 0.02 0.02 0.02
Cis-1-ethyl-2-methylcyclopentans 0.01 0.01 0.01
2,2-Dimethylheptane 0.07 0.08 0.07
Cis-1,2-dimethylcyclohexane 0.14 0.14 0.16
2,4-Dimethyiheptane 0.29 0.31 029
4.4-Dimethylheptane 0.03 0.03 Q.03
Ethylcyclohexane 1.59 1.56 1.83
Cis.cis, 1-3-5,trimethylcyclohexang ¢.04 0.04 0.04
2,8-Dimethylheptane 0.50 0.55 0.50
1,1.3-Trimethyicyclohexane 1.2% 1.20 1.23
C9 Naphthanes 2.00 1.88 2.04
2,5-Dimethylheptane 0.51 0.55 0.51
3,5-Cimethy'heptane 0.12 0.13 C.12
Ethylbenzene Db 0.36 049
Trans trans, 1,.2,4-trimethylcycionexane 1.26 1.27 1.29
Cis trans, 1,3,5-trimethyicyclohexane 0.07 0.07 0.07
Meta-Xylene 2.33 2.08 283
Para-Xylene 0.9 0.62 0.84
2 3-Dimethytheptane 1.08 1.15 108
3,4-Dimathytheptane DAL 0.08 0.08 008
3,4-Dimethytheptane LID : 0.42 0.45 0.42
4-Methyloctane 1.07 1.15 1.07
2-Methyloctane 1.40 1.52 1.41
Cis,cis,1,2,3, rimethyleyclohexane 0.17 0.17 0.17
3-Ethylheptane 0.68 0.74 058
3-Methyloctane 1.87 M 1.68
Cis,trens, 1,2 4 trimethylcyclohexane 0.10 0.10 0.10
Ortho-Xylane 1.88 1.66 2.28
Trans-1-Methyl-2-propyicyciopentane G.08 0.08 0.08
Cis-1-ethyl-3-methyicyclohexane 0.49 0.48 0.50
Trans-1-ethyl-4-methylcyciohexane 228 222 2.34
Isobutyleyclopentane 1.81 1.60 164
1-Ethyl-1-methyleyclohexane 0.14 0.14 0.14
Cis.frans. 1,2, 3 tomethyicyclohexare 0.23 0.23 0.23
Trans,trans, 1,2, 3, trimethylcyclohexane 0.23 0.22 023
N-Nohane 10.82 11.69 10.90
Trans-1-ethyl-3-methylcycichexane 1.69 1.67 172
Trans-1-ethy-2-methylcyclchexane 2.47 0.47 0.48
Cis-1-athyl-a-mathytcyclohexane 0.01 0.01 .01
Isopropylbenzene 0.39 0.35 0.42
2,2-Dimethylactane 2.04 218 1.85
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FITADLENN JIAYRCIS —
#5 (300-350) ASTM D-8823 130818-3
Component Name WT % LV % Mol %
Isoprapyleyclohexane 0.72 0.70 0.73
Cis-1-ethyl-2-methyleyclohexane 0.45 D.45 C48
2,4-Dimethyloctane 177 1.91 1.60
2,68-Dimethyloctane 3.38 3.57 3.04
2,5-Dimethyloctane 0.63 0.68 0.57
N-propyicyclehexana 4.09 3.499 4.17
N-butyicyclopentane 083 .92 0.95
2,7-Dimethyioctane 0.35 0.38 0.32
n-Propylbenzene 1.73 156 1.85
3,6-Dimethyloctans 1.07 1.13 097
1-Methyl-3-ethylbenzene 246 220 284
1-Methyi-4-ethylbenzene 1.56 1.40 1.67
3,4-Dimethyloctane 0.05 0.05 0.05
2,3-Dimethyloctane 0.81 0.85 073
1,3,5-Trimethylbenzene 259 2.32 2.78
§-Methyinonane 0.70 0.74 053
4-Methyinonane 1.44 1.53 1.30
1-Methyl-2-ethylbenzene 1.43 1.26 1,53
2-Meihylnonane 0.70 0.75 0.E2
3-Ethyloctane 0.51 0.74 0.46
1,2,3,5 Tet-methylcyclchexane 0.24 0.24 022
3-Methyinonane 175 1.35 1.58
1.2,3,4 Tet-methylcyclohexane 0.45 044 0.41
C10 Naphthenes 2.03 200 187
C10 Paraffin 0.83 0.86 0.68
1.2.4-Trimethylbenzene 3.5 310 3.76
Cis-1-methyl-3-propyicyclohaxane 1.07 108 0.68
Trans 1,4 diethylcyclohexane 1.01 1.00 093
Trans-1-methyl-3-propylcyclohexane 0.18 0.18 Q.17
1-Ethyl-2, 3-dimethyicyclohaxans 0.18 0.18 0.17
Isobutyibanzene 0.41 0.37 0.39
Cis-1-methyl-4-propylcyciohexane 0.23 023 0.21
sec-Butylbenzene 0.3z 0.2 0.3
N-Decane 5.02 §.32 4.55
1,2,3,4 Tet-methyloyclohexane 0.18 0.18 017
Trans 1,3 diethylcyclohexane C.11 0.1t 0.10
1,2.3-Trimethy'banzene 077 067 083
Trans 1,2 disthylcyclohexane 0.12 0.12 0.1
1-Methyl-2-isopropylbenzense 024 022 0.23
Cis 1,4 diethyicyciohexane 0.26 D25 g.24
1-Methyl-4-isopropylbenzene 0.18 0.16 0.17
Indan (2,3-Dibydroindene) 0.28 023 0.31
Sec-butylcyciohexane 0.99 p.g8 0.91
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TITROLEUM SERYICTS
A
#5 (300-350) ASTM D-5623 130818-3
Compaonent Name WT % LV % Mol %
Butyleyclohexane 0.62 0.60 0.57
1,3-Diethylbenzane 0.23 n.21 022
C*1 Naphthenes 0.45 0.44 0.38
1-Methyk3-n-propyibenzene 038 0.34 0.36
1-Methyl-4-n-propylbenzene 0.1 0.10 11
1,4-Diethylbenzene 015 0.13 0.14
1,3-Dimathyi-5-ethylbenzene 0.20 0.18 018
1,2-Diethylbenzene 0.10 0.09 010
1-Methyl-2-n-propylbenzene 0.14 0.12 013
Cis 1-methyl 4-ter-butylcyclohaxane 0.21 0.20 .18
C11 Paraffins 0.47 0.49 0.3%
4-Methyldecana 034 0.32 0.26
5-Methyldecane 0.18 0.19 0.15
1.4-Dimethyl-2-ethylbenzene 0.33 0.29 0.32
1.3-Dimethyhd-ethylbenzene 0.18 0.18 0.17
3-Methyldecane 0.18 0.18 0.15
1.2-Dimethyl-4-ethylbanzene 817 015 0.16
1.3-Dimethyl-2-ethyibenzene 3.06 0.08 0.08
Tricycledecane 0.15 0.15 0.14
1-Methylindan 0.08 0.07 0.ce
1.2-Dimethyl-3-Ethytbenzene 0.10 0.09 0.10
N-Undecane 1.04 1.09 0.86
1,2,4,5-Tetramsthylbenzene Q.05 0.04 0.05
1.2,3 5-Tetramethylbenzene 0.10 0.08 .10
C11 Unidentified 0.42 0.41 0.34
4-Methytindan 0.07 0.08 0.07
5-Methylindan 0.04 003 0.04
1,2,3.4-Tetramethylbenzene 0.08 .05 005
6-Methylundecane 0.08 0.08 0.06
S-Methylundecane 0.02 0.02 002
4-Methylundecane 0.04 0.04 0.03
Naphthalene 0.03 0.02 0.03
3-Methylundecane 0.01 0.01 0.01
C11 Aromatic 0.38 0.34 0.33
N-Dodecane 0.25 0.28 0.18
Dodecanes C.55 0.50 044
2-Methylnaphthalene 0.03 c.oz 0.03
1-Methylnaphthatene 0.01 0.01 0.01
Tridecanes 0.21 020 C.15
N-Tridecane 0.09 009 0.06
Tetradecanes 0.07 0.07 0.05
N-Tetradecane 0.04 0.04 0.03
Pentadecanes 0.03 .03 0.02
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#5 (300-350) ASTM D-6623 130818.3
Component Name WT % LV % Mol %
N-Pentadecane 0.02 0.02 0.01
Hexadecanes 0.01 0.01 0.01
N-Hexadecane 0.01 0.0% 0.01
N-Heptadecane 0.01 0.01 0.01
Pristane 0.01 0.01 0.00
Octadecanes 0.01 C.0 £.01

100.00 100.00 100.00

Mol WT of Sampie 128.84
Mol WT C8 Plus 129.10
Density of Sample 0.7738
Density C8 Pius 0.7802

Summary by Group

Totals Group oWt % Vol

Parattn 18.00 19.37
lsoparaf, 25.92 27 57
Qlefin 0.00 0.00

Naphthene 2095 29.55
Aromatic 24,29 21651

Oxygenates

" Unidentified 1.84 1.80

Summary by Carbon

Totais Group %Wt % Vol
C4 0.07 0.70
Ct 006 C.07
Ce .36 0.39
cr 0.81 084
cs ag7 B.47
Co 51.96 51.57
c10 32.59 3338
Ci1 3.34 3.37
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Composite by Carbon
Group C# Wit % !_91
Paraffin c4 0.05 0.07
Cs 0.03 0.04
Cé 0.00 0.1
C7 0.14 0.16
ca 0.81 0.89
C9 10.82 1169
c10 502 h.32
c11 1.04 1.09
isoparaf. Ca 0.02 0.03
Ch 0.02 0.02
cé 0.08 0.09
Cct 017 0.19
C8 0.26 028
Cca 814 - 877
C10 16.01 17.02
cH 1.22 1.27
Olefin C4 0.00 0.00
C5 0.00 0.00
c6 0.00 0.00
c7 0.00 0.00
Cc8 0.00 0.00
co 0.00 0.00
C10 0.00 0.00
C11
Naphthene C4
Cch 0.01 0.01
1033 0.17 0.7
c7 0.40 0.40
C8 2.60 257
c9 1828 18.02
C10 7.83 774
ci1 0.88 0.64
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ASTM D-6623 130818-3
Aromatic C4
C5
Ce 0.02 0.02
c7 0.10 0.09
C8 5,30 4.73
Cs 14,72 13.08
c10 373 3.31
c11 0.42 0,37
%Wt % Vol
Benzene GG 0072

The enalytical results , opinions or intetpretalions contained in this report are based upon information and matesial supplied by the client for
whose exclusive and confidential uss this report has been made. The analytical resuls, opinions, or interpretations expressad represent
the best judgement of Core Laborato-ies. Core Laborataries, however, makes no war/anty of representation, expiessed of implied, of any
type, and expressly disclaims same as to the productivity, proper operations or profitableness of any oil, gas, coal, or nther mineral property,
well o sand In connection with such report is usad of refled vpon for any reason whatsoever. The report shall not be repsoduted, in whole
or i part, without the written apgroval of Core Laboralorias.
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Sample # 5 (350-500) ASTM D-6623 131514-2
Component Name WT % LV % Moi %
Isobutane 0.01 0.01 0.03
N-Heptane 0.01 0.01 0.02
Methyleyclohexane 0.01 0.01 0.02
3-Methylheptane 0.01 0.01 0.01
N-Octane 0.01 0.01 0.01
Ethylcyclohexane 0.02 0.02 0.03
1,1,3-Trimethyicyciohexane 6.02 0.02 0.03
C9 Naphthenes 0.04 0.04 0.05
Trans,trans,1 2, 4-trimethylcyciohexane 0.02 0.02 0.03
Meta-Xylene 0.03 0.03 0.05
Para-Xylene 0.01 0.01 0.02
2,3-Dimethylheptane 0.02 0.02 0.03
4-Methyloctane 0.02 0.02 0.03
2-Methyfoctane 0.02 0.02 0.03
3-Ethylheptane 0.02 0.02 0.03
3-Methyloctane 0.03 0.03 0.04
Ortho-Xylene 0.03 0.03 0.05
Cis-1-ethyl-3-methylcyclohexane 0.01 0.01 0.01
Trans-1-ethyl-4-methyicyclohexane 0.06 006 0.08
Isobutylcyciopentane 0.05 0.05 0.06
Cis,trans,1,2,3 trimethylcyclohexane 0.01 0.01 0.01
Trans,trans, 1,2, 3 trimethylcyclohexane 0.01 0.01 0.01
N-Nonane 0.27 0.30 0.34
Trans-1-ethyl-3-methylcyclohexane 0.08 0.08 0.10
Trans-1-ethyl-2-methylcyclohexane 0.02 0.02 0.03
Isopropylbenzene 0.01 0.01 0.01
2,2-Dimethyloctane 0.04 0.04 0.05
Isopropylcyciohexane 0.09 0.09 0.12
Cis-1-ethyl-2-methylcyclohexane 0.02 0.02 0.03
2,4-Dimethyloctane 0.09 0.10 0.10
2,6-Dimethyloctane 0.27 0.30 0.31
2,5-Dimethyloctane 0.05 0.06 0.06
N-propylcyclohexane 0.27 0.28 0.35
N-butylcyclopentane 0.06 0.06 0.08
2,7-Dimethyloctane 0.03 0.03 0.03
n-Propylbenzene 0.19 0.18 0.26
3,6-Dimethyloctane 0.09 0.10 0.10
1-Methyl-3-ethylbenzene 0.21 0.20 0.28
1-Methyl-4-ethylbenzene .21 0.20 0.28
2,3-Dimethyloctane 0.23 0.25 0.26
1,3,5-Trimethylbenzene 0.33 0.31 0.45
4-Ethyloctane 0.10 0.11 0.11

0.12 013 0.14

5-Methylnonane
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Sample # 5 (350-500) ASTM D-6623
Component Name

4-Methylnonane
1-Methyl-2-ethylbenzene
2-Methylnonane

3-Ethyloctane

1,2,3.5 Tet-methylcyclohexane
3-Methylnonane

1,2,.3,4 Tet-methylcyclohexane
C10 Naphthenes

C10 Paraffin
1.2,4-Trimethylbenzene
Cis-1-methyl-3-propylcyclohexane
Trans 1,4 diethylcyclohexane
Trans-1-methyl-3-propylcyclohexane
1-Ethyl-2,3-dimethylcyclohexane
Isobutylbenzene
Cis-1-methyl-4-propylcyclohexane
N-Decane

1,2,3,4 Tet-methyicyclohexane
Trans 1,3 diethylcyciohexane
1.2,3-Trimethylbenzene

Trans 1,2 diethylcyclohexane
1-Methyl-3-isopropylbenzens
Cis 1,4 diethylcyclohexane
1-Methyl-4-isopropylbenzene
Indan (2,3-Dihydroindene)
Sec-butylcyclohexane
Butylcyclohexane
1,3-Diethylbenzene

C11 Naphthenes
1-Methyl-3-n-propyibenzene
1-Methyl-4-n-propylbenzene
1.4-Diethytbenzene
1,3-Dimethyl-5-ethylbenzene
1,2-Diethyibenzene
1-Methyl-2-n-propyibenzene

Cis 1-methyl 4-ter-butylcyciohexane
4-Methyldecane
5-Methyldecane
1,4-Dimethyl-2-ethylbenzens
1,3-Dimethyl-4-ethylbenzene
3-Methyldecane
1,2-Dimethyl-4-ethylbenzene
1,3-Dimethyl-2-ethylbenzene

WT %

0.24
0.17
0.24
0.14
0.08
0.48
0.19
0.36
0.14
0.96
0.52
0.49
0.09
0.10
0.26
0.14
3.02
0.15
0.1
0.49
0.13
0.16
0.20
0.19
0.26
1.20
116
0.36
0.73
0.55
0.16
0.25
0.38
0.22
0.28
0.52
0.86
0.45
0.90
0.52
055
0.49
0.11

LV %

0.27
0.16
0.27
0.15
0.08
0.53
0.20
0.37
0.15
0.88
0.54
0.50
0.09
010
0.25
0.14
3.35
0.15
0.1
0.44
0.13
0.15
0.21
0.18
0.22
1.24
1.17
0.34
0.74
0.52
0156
023
0.35
0.20
0.26
0.53
0.93
0.49
0.83
0.48
0.60
0.45
0.10

131514-2

Mol %

0.27
0.23
0.27
0.16
0.09
0.55
022
0.42
0.15
1.30
0.60
0.57
0.10
0.12
0.31
0.16
3.45
017
0.13
0.66
0.15
0.19
023
023
0.36
1.39
1.34
0.44
077
067
0.19
0.30
0.46
0.27
0.34
0.55
0.89
0.47
1.09
0.63
0.57
0.59
0.13
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Sample #'5(350:500) ASTM D-6623 131514-2
Component Name WT % LV % Mol %
Tricyclodecane 0.69 0.70 0.82
1,2-Dimethyl-3-Ethylbenzene 0.45 0.41 0.54
N-Undecane 504 551 524
1,2 4 5-Tetramethylbenzene 0.31 0.28 0,38
1,2,3.5-Tetramethylbenzene 0.63 0.57 076
€11 Unidentifieo 2.36 2.40 2.38
4-Methylindan 0.53 0.45 065
5-Methylindan 0.46 0.39 0.57
1,2.2 4-Tetramethyibenzene 061 0.65 0.74
Tetralin 0.02 0.02 0.02
6-Methylundecane 0.98 1.06 093
5-Methylundecane 022 0.24 o1
4-Methylundecane 0.51 055 048
Pentylbenzene ¢ 0.10 0.12
fNaphthalene 0.56 0.48 Q.73
3-Methylundecane 0.28 0.30 027
C11 Aromatic 7.74 7.24 843
N-Dodecane 497 5.36 474
Dodecanes 6.93 6.51 6.94
2-Methyinaphthalene 1.66 1.41 1.90
1-Methyinaphthaiene 118 0.94 1.35
Tridecanes 10.80 10.83 10.03
N-Tndecane 508 543 4.48
Tetradecanes 10.74 10.63 .18
N-Tetradscane 3.38 3.58 277
Pentadecanes 6.28 68.15 4,96
N-Pentadecane 1.51 159 1.15
Hexadecanes 175 1.70 1.28
N-Hexadecane 040 0.42 0.2¢9
Heptadecanes 0.52 050 036
N-Haptadecane 0.15 0.16 010
Pristare 002 002 0.01
Octadecanes 0.17 0.16 011
N-O¢tadecane 0.05 0.05 Q.03
Nenadecanes 0.03 0.03 0.02
N-Nonadecane 003 0.03 0.02
N-Eicosane 0.02 0.02 0.01
Heneicosanes 0.01 0.04 0.01
Docosanes 0.01 n.ot 0.01
Unidentified 0.55 0.65 0.59
100.00 100.00 100.00
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ASTM D-6623 1315142
Mol WT of Sampie 162.45
Mol WT C6 Plus 162.49
Density of Sample 0.8134
Density CG Plus 0.8135
RON 28
MON 2.4

Summary by Group

Totals Group “Hwt % Vol
Paraffin 8.35 918
1soparaf. 523 5.70
Olefin 0.00 0.00
Naphthene 7.65 7.80
Aromatic 21.99 19.98
Oxygenates
* Unidentified . 56.78 57 33
Summary by Carbon
Totals Group %Wt % Vol
Ca 0.0 0.01
ch ¢.00 2.0C
o6 3.00 3.00
c7 0.02 0.02
cs a1 0.1
ce 397 379
c10 19.2% 19.19
c11 18.82 19.55
Composite by Carbon
Group c# %Wt % Vol
Paraffin C4 0.00 0.00
C5 0.00 0.00
cé 0.00 0.00
c7 0.01 0.01
cs8 0.01 0.01
ceo 0.27 0.30
c10 3.02 3.3
Cct1 504 £.51
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(350500775 ASTM D-6623 131514.2
isoparaf. C4 0.0 0.0
cs 0.00 0.00
C6 0.00 0.00
Cc7 0.00 0.00
<8 0.01 0.01
c9 0114 0.11
c10 2.26 2.49
c1t 284 3.08
Diefin C4 0.00 0.00
cs 0.00 0.00
cs 0.00 0.00
c7 0.00 0.00
C8 0.00 0.00
co 0.C0 0.00
C10 0.co 0.30
c1
Naphthene C4
C5 0.00 0.00
C6 0.00 0.00
c7 0.0 o
c8 0.02 0.02
Ccs 0.76 0.77
C10 5.81 573
C11 1.25 1.27
Aromatic C4
C5
(ol} 0.00 0.00
cr 0,00 0.00
Cc8 0.07 0.07
ol 283 2.61
c10 8.40 7.82
c11 10,69 9.69

The analyticat results | opinions or interpretations contained i this r2pott are based ypon information and material supplied by the dient for
whese exclusive and confidential use this report has been made. The anatical resulls, opinions, or imterpretations expressed represent
the best judgament of Core Laboratories  Core Laborataries, however, makes ro warranty or rapreseniation, expresued or implied, of any
type, and exprassly disclaims same as to the productivity, proper operations or proftableness of any oil, gas, coal. or other mineral propeny.
well or sand .n connection with such report is used or refied upon for any reason whatsoever. The report shall not be reproduced. in whole
or n pat, withou! the written approval of Core Laborataries
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Component Name

Sampis# S

Ethane

Propane
'sobytane
Isobutylene
N-Butane
Trans-2-butene
Cis-2-butene
3-Methyl-1-butene
Isopentane
1-Pentene
2-Methyl-1-butene
N-Pentane
Trans-2-pentene

2-Methyl-2-butene
Cyclopentene
4-Methyl-1-pentene
3-Methyl-1-pentene
Cyclopentane
2,3-Dimethylbutane
2-Methylpentane
3-Methylpentane
2-Methyl-1-pentene
1-Hexene

N-Hexane
2-Methyl-2-pentene
4-Methyleyclopentene
Methylcyclopentane

2 4-Dimethyl-1-pentene
1-Methvicyclopentene
3-Methyl-1-hexene
5-Methyl-1-hexene
Cyclohexane
4-Methyl-trans-2-hexene
2-Methylhexane
2,3-Dimethylpentane
Cyclohexene
3-Methyihexane
Cis-1,3-dimethylcyclepentane
3-Ethylpentane
Trans-1,2-dimethylcyclopentane
2,2, 4-Trnmethylpentane
Trans-3-heptene
N-Heptane

CORE LABORATORIES
ASTM D-6623 131514-3
WT % V% Mol %
C.01 0.02 0.08
0.06 0.10 0.32
0.01 0.0% 004
0.06 0.08 0.25
0.07 0.10 0.28
0.01 0.01 0.04
0.0% 0.01 0.04
0.01 0.01 0.03
0.04 0.05 0.13
$.05 0.06 0.17
0.03 0.04 0.10
0.09 .12 028
0.01 0.01 0.03
oo2 003 0.07
0.01 0.01 0.03
0.03 0.04 0.08
0.01 0.01 0.03
.01 0.01 0.03
0.01 0.01 0.03
.04 D05 011
0.02 0.02 0.05
0.02 0.02 0.06
C.06 0.07 0.17
0.09 0.11 0.25
0.01 0.0 5,03
9.01 0.01 0.03
0.03 0.03 0.08
0.0 C.01 0.02
0.02 0.02 0.06
0.01 0.01 0.02
0.01 0.01 0.02
0.02 0.02 0.06
0.03 0.04 0.07
002" 0.62 0.05
0.01 0.0 0.02
0.01 0.01 0.03
0.03 .04 0.07
0.01 0.01 0.02
0.02 0.02 0.05
0.01 0.0 0.02
0.07 0.08 0.14
0.01 0.0 0.02
0.11 0.13 0.26
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Component Name WT % LV % Mol %
3-Methyl-trans-3-hexene 0.02 0.02 0.05
3-Ethyl-2-pentene 0.04 0.01 0.02
3-Methyl-trans-2-hexene o 0.01 0.02
Methylcyclohexane 0.03 0.03 0.07
Ethylcyclopentane 0.01 (.01 0.02
2.5-Dimethylnexane 0.02 0.02 0.04
2,4-Dimethylhexane 0.01 0.01 0.02
Toluene 0.01 .01 0.03
2-Methylheptane 0.07 0.08 D.14
4-Methylheptane 0.0% .01 0.02
3-Methyheptane ¢.02 0.02 004
Trans-4-octene 0.02 0.02 204
N-Octane 0.10 0.12 o
2,3,5-Trimethylhexane 0.01 0.01 302
Cis-1-ethyl-2-methylcyclopentane 0.01 0.01 3.02
Ethylcyclohexane 002 0.02 0.04
2,6-Dimethytheptane 6.04 0.01 0.02
1,1,3-Trimethyltyclohexane 0.04 0.04 0.02
C8 Naphthenes a0 0.0 0.02
Octenes 0.17 0.19 0.36
Ethylbenzene 0.01 0.01 0.02
Trans,trans, 1,2 4-trimethylcyciohexane c.0s 0.05 0.09
Meta-Xylene 0.03 0.03 0.07
Para-Xylene o.M 0.01 0.02
2,3-Dimethylheptane 0.03 0.03 0.05
4-Methyloctane 0.01 0.01 0.02
2-Methyloctane C.01 0.0% .02
3-Methyloctane 005 0.08 Q.09
Onho-Xylene 0.02 0.02 0.04
Cis-1-ethyl-3-methyicyciohexane 0.03 0.03 0.08
1-Nonenre 0.06 0.06 211
Isobutylcyclopentane 0.01 g.0 2,02
N-Nonane 0.09 .10 016
Trans-1-ethyi-3-methylcycichexane 0.01 G.01 8.02
2,2-Dimethyloctane 0.01 UNLN 0.02
isopropylcyciohexane oM o.M 2.02
2,6-Dimethyiociane 0.04 0.05 007
N-propylcyciohexans 0.01 0.1 0.02
3,6-Dimethyloctane 0.01 0.01 0.02
1-Methyl-3-ethylbenzene 0.01 oM 0.02
1-Metnyl-4-ethyibenzens 0,01 0.01 D.02
2,3-Dimethyloctane 0.03 0.03 0.05
1.3.5-Tomethvibenzene 0.01 0.01 0.02
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ASTM D-6623 1315143
Component Name WT % LV % Mol %
S-Methyinonane 0.01 0.01 g.02
4-Methylnonane 0.02 0.02 0.03
1-Mathyl-2-ethylbenzene 0.02 0.02 C.04
3-Methylnonane 0.02 0.02 0.03
C10 Naphthenes 0.01 0.01 0.02
10 Paraffin 0.0 0.01 002
1,2 4-Trimethylbenzene 0.03 0.02 0.08
Cis-1-methyl-3-propylcycichexana 001 a0 0.02
Isobutyibenzene 0.01 0.1 0.02
N-Decane 0.1 0.12 0.18
1,2,3-Trimethylbenzene 0.03 0.03 0.06
Indan {2,3-Dihydroindene) 0.01 0.01 0.02
Sec-butyleyclohexane 003 0.03 0.08
Butylcyclohexane 0.01 0.01 0.02
C11 Naphthenes 0.04 0.04 .06
1,4-Diethylbenzene 2.01 0.01 002
1,3-Dimethyl-S-ethylbenzene 001 0.0 0.02
1-Methyl-2-n-propylbenzene 001 001 0.02
Cis 1-methyl 4-ter-butylcyclohexane oM 0.01 0.02
4-Methyldecans 0.01 0.01 0.02
5-Methyldecane G.01 0.01 0.02
1,4-0imethyl-2-ethylbenzene 002 g.02 0.04
1,3-Dimethyl-4-athytbenzene .01 co1 D.02
3-Methyldecane c.01 c.01 2.02
1,2-Dimethyi-4-ethylbenzene 0.0 2.01 002
1,3-Dimethyl-2-ethylbenzene 0.0 J.01 2.02
Tricyclodecane 0.1 .01 .02
1,2-0imethyi-3-Ethylbenzene 0.02 0.02 0.04
N-Undecane 013 0.15 020
1.2,4,5-Tetramethylbenzene 0.01 0.01 0.02
1.2,3,5-Tetramethyihenzene 0.01 0.01 0.02
C11 Unidentified 013 0.13 0.18
4-Methylindan 002 0.02 0.04
S-Methyhindan 002 0.02 004
1,2,3, 4-Tetramethylbenzene o2 0.02 0.04
4-Methylundecane 0. 0.01 0.01
Naphthalene ¢.02 0.02 004
C11 Aromatic 0.29 (.28 0.46
N-Dodecane 012 0.13 017
Dodecanes Q.17 0.16 0.25
Pentamethylbenzene 0.01 0.01 002
2-Methyineaphthalene 0.16 0.14 0.26
1-Methyinaphthalene 011 0.09 018



FROM @ Falkrer/RedRiverlabs FAX NO. © 318-742-1448 Apr. 28 283 82:53°M PB

8210 Mosley Rd.
Houston, TX 77075
713-843-9775 Telephone

713-943-3846 Facsimile CORE LABORATORIES
FITADLEUN SERTECTS e S

ASTM D-6623 131514.3

Component Name WT % LV % Mol %
Tridecanes 0.45 0.46 8.80
N-Tridecane 0.32 0.35 0.41
Tetradecanes 2.45 248 3.03
N-Tetradecane 1.82 1.97 215
Pentadecanes 7.40 7.40 843
N-Pentadecanse 348 3.74 3.8%
Hexadacanes 9.47 939 10.00
M-Hexadecane 335 3.50 3.48
Heptadecanes 1C.00 49.83 9.89
N-Heptadecane 3.60 384 352
Octadecanes 11.50 1423 1048
N-Octadecane 322 3.44 2.87
Nonadecanes §.68 5.40 " B6a
N-Monadecane 313 N 2.74
Eicosanes 7.67 7.40 6.55
N-Eicosane 2.30 2.42 1.93
Heneicosanes 749 7.18 8.0%
Docosanes 4.8 4,58 373
Tricosanes 2.46 2.33 1.82
Tetracosanes 0.78 .74 055
Pentacosanes 0.16 0.15 .11
Hexacosanes 0.08 0.07 0.05
Heptaccsanes 2.03 £.03 0.02
Qctacosanes Plus 023 0.21 0.1

100.00 100.00 100.00

Mol WT of Sample 234.90
Mol WT CB Plus 238.08
Density of Sample 0.8305
Density C6 Plus 0.8321
RON 1.4
MON 13



_FROM : Falkner/RedRiverlabs FRX NO. @ 318-742-1448 Rpr. 28 28343 B2:53FM F3

,ﬁ 8210 Mosiey Rd.
‘ Houston, TX 77075

713-943-8776 Telephone

. b,
o

:

! Corelah 713-543-3846 Facsimile CORE LABORATORIES
HITAMLINX STRYITES -— — ————
SHHPIE#5 (500-650) ASTM D-6623 131514-3
Summary by Group
Totals Group %Wt % Vol
Paraffin 0.79 0.25
Isoparaf. 0.70 077
Olefin 0.74 (284
Naphthene 0.41 0.4
Aromatic 0.88 0.93
Oxygenates
* Unidentified 86 38 96.10
Summary by Carbon
Totals Group Wt % Vol
C4 0.16 o
C5 £.27 0.34
cs 0.38 043
c7 0.37 0.41
cs ' 0.59 085
(03] 053 .68
c10 0.54 0.56
c11 0.78 N.75
Composite by Carbon
Group C¥# YWt % Vol
Paraffin C4 0.07 0.10
s 0.08 012
cs 0.09 0.1
c7 011 013
cs8 0.10 012
cs 0.09 ol 1]
c10 2.1 012
cH1 0.13 015
Isoparaf. Cq 0.01 0.01
C5 0.04 0.05
CB 0.07 008
c7 0.08 0.08
c8 0.20 0.22
c c12 013
c10 .15 018
c1 0.03 $.03



FRCM : Falkrer-RedRiverlabs FRX NO. @ 318-742-1448 Apir. 28 2003 B2:S4FM  Pl@

i__ B210 Moslzy Rd.
‘\ Houston, TX 77075
. il 713-943-9776 Telechone
! Coralah [13943-3846 Facsimile CORE LABORATORIES
FETMDLTTR STRVICES
s%gggxst-(swmﬁ ASTM D-§623 131514-3
Qlefin C4 0.08 0.10
C5 013 0.16
ce 6.17 n.19
C7 011 N2
CB 018 0.21
o] 0.06 i7.06
Cc10 0.00 0.0C
cH
Naphthene C4
Cs 0.01 201
053 0.05 005
cv 008 008
ca 0.03 003
Co 014 014
c10 0.G7 007
c1 0.05 005
Aromatic o}
C5
C8 0.00 000
1974 0.01 0 0%
c8 007 0o7
Cc9 012 D12
C10 0.21 021
c11 0.57 052

The analytical mesults . opinions or interpretations contained in this repont a7e based upon inforration and material s upplied by the client for
whose exclusive and confidential use this report has been made. The analytical results, opinians, of iMerpretstions expressed represent
the best judgement of Core Laboratoriss. Core Laboratories, htwever, makes ne warranty of representation. expressed or implied, of any
typa. and exprassly disalnims seme as o the productivity. proper operations or profilableness of any oif, gas, ceal, or other miners! property,
well or 5and in connection with such repon is usac or relied upon for any reason whatsoever. The report shall not be repreduced, in whole
ar in part, without the written appreval of Caore Laborataries.



FALKNER RED-RIVER
LABORATORIES, INC.

1039 PEARL DRIVE-P.0. BOX 5438
BOSSIER CITY, LA 71111
PHONE: 318-746-2404-FAX: 318-742-1448

LAB REPORT #: REFORT DATE:
4-142168 April 17, 2003

r SUPPLIER: PAGE 1 OF 2
John D. Jones Engineering
REQUESTED BY: 9.2/ DATE RECEIVED:
John D. Jones ‘? March 1, 2003

. Maiisosws, e - .

Sample # . Crude # Crude# | Crude# | Crude# Crude # ' Crude #
Grade IBP-20{ 200-300 300-350 350-500 500-650 650-1025
Gravity 67.9 54.5 45.5 39.3 37.6 8.3
LB.P. 100 197 288 378 148
5% Recovered At 120 - 300 388 216 -
10% “ 142 218 310 394 N 282 e
20% 162 226 314 404 b 396
30% 169 233 316 413/ 462;
40% 184 237 320 420 515 -
50% 231 242 323 428 538%- -—
60% 248 327 437 557 ==
T0% 256 331 447 575 ---

i 80% 263 335 457 L 594 . ==

' K% 274 - 474 618 -—
95% — 486 637 - =
End Poimt 231 346 340 524 650 -—-
Recovery 50.0 98.0 B0.0 0.0 99.0 -—
Residue 0.0 t.0 6.0 1.0 1.0 ==
Loss 50.0 1.0 14.0 0.0 0.0
Specific Gravity 7006 1608 7994 8285 8368 —
Sulfur, wit% <.005 <.005 <.005 005 129 624
Freeze Point -— - Below -65°C . S -
Flash Point -— - 92°F . S -
Aromatics — - 18.3 16.4 e —
Olefins — --- 1.47 1.87 - -
Saturate - -—- 80.23 £1.73 - =
Nitrogen - <l -— —- — -—-
Gross Heat of Combustion —- -—- 19763 - --- —
US Cetane Index 4 . . — L DT 41.2
Yield L.V. % il TS bl | R i #5100
Yicld wt % 4.41 3.08 9.60
Smoke point — — = 22 = —
Cloud Point - = = -88°F = —
HZS — POS
RSH —- -— --- ‘ - Off Scale ---
Viscosity @100° - e - - 34.35 SUS Solid
Viscosity @210° —-- - = - - 271.6 SUS

REMARKS:
+ The results of this test relate only to the items tested.
 This report will not be reproduced except in full, -

without the written approval of the laboratory. FOR FALKNER RED RIVER LABORATORIES, INC



8210 Mosley Rd.
Houston, TX 77075

713 943-5776 Telephone .
713 943-3846 Facsimile

CORE LABORATORIES

Corelab
',i PETRALEYX SEAYICLS
RICHARD MOSHER Date Reported: 4/22/03
FALKNER-RED RIVER LABS Date Received: 4/10/03
1039 PEARL DRIVE
BOSSIER CITY, LA 71111
Analytical Report
Test Result Units Method Date Analyst
Sample Number:  131514-003 Sample ID: Sample # 5 (5 Si}) Sample Revd:
Sample Date; Description: 4/10/03
Capillary Gas Chromatography Attached TM D-5134 Mod  4/11/03 PKT
Sample Number:  131514-004 Sample 1B: Sample # 12 Crude Sample Revd:
Sample Date: Description: 4/10/03
Simulated Distillation-Crude
BP 79 DegF ASTM D-5307 4/21/03 DM
/5 % off 210 DegF
10 % off 273 Deg F
15 % off 327 DegF
20 % off 381 DegF
25 % off 430 DegF
30 % off 472 DegF
35 % off 509 Deg F
40 % off 548 DegF
45 % off 582 Deg F
50 % off 619 DegF
55 % off 660 DegF
60 % off 699 Deg F
65 % off 741 Deg F
70 % off 782 DegF
75 % off 822 DegF
80 % off 866 DegF
85 % off 918 Deg F
90 % off 976 DegF
95 % off DegF
% Recovered 91.9 @ 1000 Deg.
% Residue 8.1 @ 1000 Deg.

The analytical results, opinions of interpretations contained in this repost are based upon information and material supplied by the ckent for whose exclusive and confidential use this report has been

made. The analytical results, apinions or interp ions expressed rept

at the best judgment of Core Laboratories. Core Laboratories, owever, makes no warmanty of represeniation, express of

imphed, of any type, and expressly disclaims same as to the productivity, propet operations of profitableness of any oil, gas, coal, or cther rrineral, property, wett or sand in connection with which
such report is used or relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in past, without the wiitten approval of Core Laboratores.



FROM : Falkner~RedRiverLabs FAX NO. : 318-742-1448 APr. B7 2093 U8:340M P2

8210 Moskey Rd.

Houston, 1X 77075
7:;??;—977(:T:Icp11011¢ CORE LQBORATOR'ES
713 943-3846 Facsimile Ea;) g 55 et - g

.

forelab
TETASLLUN FEATICES
_,/
JOHN I FALKNER . Sample Number:  131169-001
FALKNLR-RED RIVER LABS Sample Date;
Date Reported: 3/26/03
1039 PEARIL. DRIVE

at i J /
BOSSIER CITY, LA 71111 e

Sample ID: coaCrhde B
Description;
i\‘
Analytical Report
Test Resuit Units Method Date Analyst
Nitrogen Total by Chemilum. 756 ppm wt ASTM D-4629 3124403 T

Approved By: a;j_‘,'af

an Waits
Supayising Chemist

The analybrai results. opIOS OF ;momru,simwmah:d In thiz repont are Dosed LEON ATOMMSHIN wnd rosterad supplicd By the clian) 1o whinsh sxUucn e Wy coRfIdeniial uee uE FOPER A% Giwm
made. The anelytical cesulls, Goinions o interpretations expressed rrpnmnl ther bt fudiprment of Core LaborSones. Cofd Labo/storivs. ROWSYM, MIkes A0 warrsnty of rapr24aitalion. expees o
implisd. of 3ny (ppa, and svprasely dieclsime tame e to ho proshueliviy ! 2 or profilelhe wos uf oy wil, Lo, Lual, e R B, PLOPETLY, WOIL OF 5300 €1 E0MABCUON WIlh whVEn s1ch
Fapo 1§ usAG O Ml upor lor oy (aasnn whalsoevet Thll ‘eport shall "val ho ranm»eed i whole ar in part, MENOut s woitier spprowal of Uors Laboisiies,




FROM <

Falkmner RedRiverlLabs

FRX NO.

o 31B8-722-1448

Junm. 24 2083 12:S4Pp

FALKNER RED-RIVER

LABORATORIES,

INC.

1039 PEARL DRIVE-P.0. BOX 5438

BOSSIER CITY, LA 71111

PHONE: 318~746-~2404-FAX: 318-742-1448

LAB REPCRT #:

4-142

681

P1

REFPORT DATE:
Na!rch 18, 2003

SUPPLILH:
John D. Jones Engineering

PAGE 1 OF 2

REQUESTED BY:
John D. Jones

REMARKS:

A: The results of this test relate only to the lrems tested,

DATE RECEIVED:
January 6, 2003

Produst Crude Cruda

| Urade Mancos #14
Tank # Baticry 2 Dakots
Sampie ¥
Detc Shipped
Gravity 2.5 41.5
L3P, 162 124
3% Recovered AL 40 194
10% - 304 232
20% 305 285
30% 496 354
40% 563 427
S0% 634 507
60%, 695 387
70% 712 673

| 80% 724
S0P
95%
End Point 7i6(cracked) | 732(cracked)
Reoovery 3.0 10
Residuc 16.5 13.0
Loss £ 1.0
Specific Gravity Bé28 8189
RVE 4 i)
Pour Point 40°F +I8°F
Sulfur, wite 1148 027 N
Flash, °F +43°F +34°F
Salt vontent .07 08
Nitropen

B: This report will pot be veproduced except in full,
without the written approval of the [sboratory.

FOR FALKNER RED RIVER LABORATORIES, INC



8210 Mosley Rd.
Houston, TX 77075

A e S UG

Core Lab

PEYRALIDN SERVICES

JOHN I FALKNER Date Reported: 6/10/03
FALKNER-RED RIVER LABS Date Received: 6/9/03
1039 PEARL DRIVE )

BOSSIER CITY, LA 71111

Analytical Report
Test Result Units Method Date Analyst
Sample Number:  132369-001 Sample ID: Sample 5 Bottoms Sample Revd:
Sample Date: Description: . 6/9/03
Bromine Number 2.2 2/100g ASTM D-1159 6/10/03 CB
Sample Number: 132369-002 Sample ID: Sample 12 Bottoms Sample Revd:
Sample Date: Description: 6/9/03
Bromine Number 8.7 2/100g ASTM D-1159 6/10/03 CB
bample Number:  132369-003 Sample ID: Sample 14 Bottoms Sample Revd:
Sample Date: Description: 6/9/03
Bromine Number 1.7 2/100g ASTM D-1159 6/10/03 CB
‘) P
Approved By: Ww/

2

Pat Gideons
Laboratory Supervisor

The analylical resulls, ppinicns or inlerpretations contained in this repor are based upon information and materia! supplied by the client for whose exclusive and confidential use lhis_ report has been
made. The analytical results, cpinions or inlerpretalions expressed reprasent the besi judgment of Cora Labaratories. Core Labaratories, however, makes no waranty or representation, express of
implied, of any type, and expressly disclains same as to the productivity, proper operations or profitableness of any oil. gas, cdal, of other mineral, property, m_?i! o sand i connection wilh which such
report is used or refied upon for any reason whatsoaver, This report shall not be reproduced, in whale or in part, without the written approval of Core Laberatories.



FROM @ Falkner-RedRiveriabs FAX ND. : 318-742-1448 Apr. BY 20803 B8:135AM P3
¥210 Moslcy Rd.
Houston, TX 77075
713 943-9776 Telephone CORE LABORATOR'ES
m 713 943-3846 Facsimile
HETANMETR STIVILLS
JOHN | FALKNER Sample Number:  1311659-002
FALKNER-RED RIVER LABS Sample Date:
5 PEARL DRI Damic Reported: 3726/03
i03 VE : .
: 03
BOSSIER CITY, LA 71111 Date Recgived ;‘3 e
Description:
Analytical Report
Test Result Units Methed Date Analyst
Capillary Gas Chromatography Anached ASTM D-5134 Mod  3/19/03 PKT

Approved By:

Tean Waits
Sapervising Chemist

T PARIACH (GRS, GRINICNE of IO cantained in this report ais based upon information amd matorial EUpRlic by R chant 124 whake AGh v AN COMTIRIS ] Ll (Mg et ey been
ARG, The VIR TRSUITS, SOINONY o NeMEYatations expiasiad mpratsnt the bart pdhmanl of Cors Labovatories. Core Labamianies, howm| makes ne warranly or ropmgantation, express of
impliedt, al 2y lype, NG SXDIAESY GSCANS Same 29 1O e produitivi, proper opwalions or proftableness of BRY o, 388, £031, OF GMEr Mine D). procerly wel of wrd in cronnections with whieh ch
fepdnt 1 used or relied upon for any reagan whatsoever, This rapsrt shall not be reproducad, in whole o5 in pan, withsLt tha witinn 3psroval of Core Laborslones
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FLTRDLEUN SURVECLS

Falkner-RedRiverLabs

8210 Mosley Rd.
Houston, TX 77075
713-943-6776 Telephone

713-943-3846 Facsimile

FARX NO.

¢ 31B-742-1448

Apr. B7 2083 B8:35AM P4

HEDS IBP-200-+

Component Name

Propane

Isobutana

N-Butane
2,2-Dimethylpropane
Isopentana

N-Pentane
2.2-Dimethytbutane
Cyclopentane

2 3-Dimethyibutane
2-Methylpentane
3-Methylpentane

N-Hexane
2,2-Dimethylpentane
Methylcyclopentane
2.4-Dimethylpentane

2.2 3-Trimethylbutane
Benzene
3.3-Dimethylpentane
Cyclohexane
2-Methylhexana
2,3-Dimethyipentane
1,1-Dimethylcyclopentane
3-Methythexane
Cis-1,3-dimethylcyclopentane
Trans-1,3-dimethyicyclopentane
3-Ethylpantane
Trans-1,2-dimethylcyclopentane
2.2,4-Trimethylpentane
N-Haptane
Methylcyciohexane
1,1.3-Trimethylcyciopentane
Ethylcyclopentane
2.5-Dimethylhexans
2.4-Dimethylhexana

Trans,cis-1,2 4-trimethylcyclopentane

3,3-Dimethylhexans

Trans ¢is-1,2,3-trimethylcyclopentane

2.3.4-Trimethylpentane
Toluene
2,3-Dimethylhexane
2-Methyl-3-Ethylpentane
2-Mesthytheptane
4-Methytheptane

CORE LABORATORIES
ASTM D-6623 131169-2
WT % LV % Mot %
0.14 019 027
0.43 053 063
2.67 318 392
0.02 002 G0z
582 761 808
7.58 837 896
0.33 035 033
2.22 2.08 2,70
148 156 1.48
815 3.82 8.07
693 7.21 6.87
9.8% 10.47 5.89
0.50 0.51 0.43
12.38 11.40 12.53
1.3E 139 115
012 0.12 G.10
1.57 1.24 1.72
0.21 g.21 018
7.89 7.01 .01
281 287 2.40
212 2.1 1.81
162 1.49 1.41
3.80 3.83 3.24
2.83 2.72 2.55
2.50 2.3 2.18
0.43 0.43 0.37
321 2.96 2.79
0.85 0.85 ce4
1.75 177 1.49
340 3.06 2.86
0.50 0.46 0.38
0.22 0.20 C.19
0.10 2.10 0.07
0.14 0.14 010
0.23 0.21 018
0.02 0.02 0.01
0.22 0.20 0.17
0.07 0.07 0.05
0.43 0.34 .40
0.ca 0.08 0.086
0.04 0.0¢ 0.01
0.08 0.06 0.C4
0.02 0.02 0.0%

-



FROM : Falkner-RedRiverlabs FRx MO, © 31B-742-1448 Apr. BY 2003 B8:36AM PS

8210 Mosiey Rd,
Houston, TX 770756
713-943-9776 Telephone

713-943-3846 Facsimile CORE LABORATORIES
FEYLLLEUR SidHEDY e

Miticos.|BP-20 ASTM D-662] 131169-2
Component Name WT % LV% Mol %
Cis-1,3 dimethylcyclohexane 0.11 G.10 0.08
Trans-1,4-dimethylcyclohexane 0.05 0.05 004
1,1-Dimethylcyclohexane 0.02 002 0.02
Trans-1-ethyl-2-methylcysiopentane 0.01 0.01 0.01
Trans-1,2,dimethyleyclobexane 0.04 0.04 0.03
N-Octane 0.03 003 0.02
Ethyloyclohexane 0.02 0.02 0.02
1.1.3-Trimethyleyclohexane 0.01 0.01 oM
Trans trans,1,2,4-trmethylcyclohexane 0.01 0.01 001
Meta-Xylene 0.01 0.01 0.01
2-Methyloctane .01 601 .01
3-Methyioctane 0.02 0.02 0.01
Ortho-Xylene 0.0 0.01 ¢.01
Trans-1-ethyl-4-meathylcyclohexane 002 ooz 01
Isobutyleyclopentane 0.02 0.02 .01
N-Nonane 0.11 o1 0.07
Trang-1-ethyl-3-methylcyclohexane 0.02 ©.02 0.01
2 Z-Dimethyloctane 0.02 0.02 0.01
Isoproepyleyciohexane 0.01 0.01 0.01
2.,4-Dimethyloctane 0.0? 00z 0.01
2 6-Dimethyloctane 0.04 0.04 0.02
N-propylcyciohexane 0.06 0.08 0.04
N-butyieyclopentane 0.01 0.C1 0.0
n-Propylbenzene 003 02 002
3.6-Dimethyloctana 0.01 001 0.01
1-Metnyl-3-ethylbenzene 0.03 0.02 0.02
1-Methyl-4-ethylbenzene 0.02 £.02 0.01
2.3-Uimethyloctane Q.01 001 0.01
1.3.5-Trimethylbernzene 0.03 0.02 0.02
5-Methyinonane 0.02 0.02 0.1
4-Methylinonane 0.02 3.02 0.1
T-Methyl-2-ethylbenzene 602 0.02 0.01
2-Methyinonane 0.02 0.02 £.01
3-Methylnonane 0.03 0.03 0.02
1,2,3,4 Tet-methylcyclohexane 0.01 0.01 c.01
1,2, 4-Trimethylbenzene 0.07 0.06 0.05
Cis-1-methyl-3-propyicyciohexane 0.03 0.03 0.02
Trans 1,4 diethylcyclohexane 0.03 0.03 0.02
Iscbutylbenzene 0.0 0.01 0c1
Cis-1-methyl-4-gropyléyclohexane oo o.M 0.01
N-Recane 0.17 ¢.16 010
1,2.3-Trimethylben2ene 0.03 0.02 0.02
1-Msathyl-3-lsopropylbenzene 0.01 0. 0.01



FROM © Falkner-RedRiverLabs FAX NO. @ 318-742-1448 Apr. @7 2083 2B:36AM PB

8210 Mosley Rd
Houston, TX 77075

2
G
-
D

713-943-9776 Telephone
[uhrg Lfﬂ] 713-943-3848 Facsimile CORE LABORATORIES
RO STNICES

MEAESS IBP-200 <= ASTM D-6623 131169-2
Component Name WT % Lv% Mol %
Sec-butylcyclohexane 0.04 004 0.02
Butylcyciohexane 0.03 003 602
1,3-Diethylbenzene 0.01 001 oo
C11 Naphthenes 0.01 0.01 0.01
1-Methyl-3-n-propylbenzene 0.02 0.02 0.01
1.4-Diethylbenzene 0.01 Q01 0.01
1,3.Dimeth-5-ethylbenzene 0.01 0.01 0.01
1-Methyl-2-n-propylbenzene 0.01 0.01 0.01
Cis 1-methyl 4-ter-butylcyclohexane 0.01 0.01 0.01
4-Methyldecane 0.01 001 001
S-Methyldecane 0.02 0.07 0.01
1.4-Dimethyl-2-ethytbenzene 0.02 0.02 Q.01
1,3-Dimethyl-4-ethylbenzene 0.01 001 0.0t
C11 Paraffins 0.01 £.01 0.01
1.2-Dimethyl-4-ethylbenzena 0.01 .0 om
Tricyclodecane .01 S0t 0.01
1.2-Dimethy-3-Ethylbenzene 0.01 C.01 o.0n
N-Undecane 0.08 0.06 0.03
€11 Aromatic 0.01 0.0 c.M
N-Dodecane 0.01 0.01 C.o1
Tetradacanes 0.02 0.02 Q.01
Pentadecanes 0.01 0.01 200
Hexadecanes 0.02 0.02 0.01
Heptadecanes 0.01 0.01 0.00
Octadecanes c.oz2 0.02 0.01
Eicosanes 0.01 0.1 0.G0
100.00 100,90 100.00

Mol WT of Sample 85.43

Mol WT CB Plus 80.08

Density of Sample 06674

Dersity C6 Plus 0.7172



FROM © Falkner-/RedRiverlabs FAX NO. © 318-742-1448 Fpr. @7 2083 38:37AM P7Y
I 8210 Mosley Rd.
Ai Houston, TX 77075
Ifh— 713-843-3776 Telephone
CDI’ELEIJ 713-943-3846 Facsimile CORE LABORATORIES
FEYRDLEIR SERVICTY
assien oo,
Mancos.IBP-200* ASTM D-6622 131169-2
Summary by Group
Totals Group %Wt % Vol
Paratfin 22.36 24.15
isoparaf. 3712 33.98
Clefin D00 0.00
Naphthene 37.89 34.65
Aromatic 2.39 1.92
Oxygenates
* Unidentified 0.24 0.29
100.00 100.00
Summary by Carbon
Totals Group %Wt % Vol
< - 310 372
5 16.64 18.06
C6 4871 47 56
c7 27.40 26.32
C8 260 2.51
Ca 0.53 0.47
C10 0.65 0.64
C11 013 0.13
Composite by Carbon
Group c# %Wt % Vol
Paraffin C4 2.67 3.19
Ccs 7.58 8537
Cs .99 10.47
c? 175 1.77
Cc8 0.03 0.03
CS 011 0.17
C10 017 016
c11 0.08 0.06



FROM @ Falkner-RedRiverLabs FRx NO. : 318-742-1448 Apr. B7 2003 88:37AM P8

8210 Mosley Rd.

l‘; Houston, TX 77075
."‘*' 713-943-5776 Telephone

Core Lab 713-943-3846 Facsimile CORE LABORATORIES
FEIRRLIUN FERYIELY
%BE- 00 ASTM D-6623 131189.2
lsoparaf. C4 0.43 0.53
oL:] 6.84 7.63
3] 16.90 17.74
C7 11.34 11.47
C8 1.35 1,35
o 0.03 0.03
c10 018 0.19
C1i 3.04 0.04
Otlefin oF- | 0.00 12.00
Cs 0.00 0.00
C6 0.00 £.00
c? 0.00 0.00
ca 0.00 0.00
Cc9 0.00 (.00
C10 0.00 000
G119
Naphthene C4
c5 2.22 2.06
C6 20.25 18.41
Cc7 13.88 12.74
c8 120 1N
Co 0.16 015
C10 0,16 0.18
Ci1 0.02 002
Aromatic C4
’ C5
Cs 157 1.24
Cc7 043 0.34
ca D.02 0.02
Cc9 023 018
Cci10 0.13 0.13
C11 0.01 o.M

The anahytical resulls , opinlons or interpretations contained in this report are based upon information and materiat supplicd by the client for
whose exclusive and confidential use this report has been made. The analytical results, opinions, o interpretations expressed represent
the best judgement of Core Laboratories. Core Laborgtories, however, makes no warranty of représentation, expressed or implied, of any
lype, and expressly disclaims same as to the productivity, proper operations o preftablensss of any oil. gas, coat, or other miners! property.
weli or sand in cornection with such report is used or relied upon for any reason whatspever. The report shall ot be repreduced, in whole
or in part, without the written approval of Core Laboratories.
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4210 Mosley Rd.
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713 945-3K46 Facsimile

Corelab

PETADLIUM SINVICES 'Z,
JOHN I FALKNER Sample Number: 131169-003
FALKNER-RED RIVER LABS Sample Date:
1039 PEARL DRIVE Date Reported: 3/26/03
BOSSIER CITY, LA 7111 Date Received: /1803

Sample 1T
Description:

Analytical Report
Test Result Units Mzthod Datc Analyst

Capillary Gas Chromatography Attached ASTM D-5134 Ml 3/19/03 PKT

pom wi ASTM D-4620 3720403 IT

Approved By: o}i':c:a
Jean Waits
Swpervising Chemist

The anshytical results, SMNGNS of INCrpRtations. coatsined in this 18PO 574 bated upon informaton sad material supphed by the clior For who2e Bxclusive Jng contideatial une (Ris rBPO s beon
soade. The sraiiicsl restts. opinions of Isrpretations RIDeesed reprosort the Dest judgmant of Gone LADOrSIofiEs. Gore LDOTaMCras, howover, Makes s wirranty or repraee rloton CXprags or
mhplied, o gy 1D, aNC expressly dsclaims Jame s ©o e Droduttivity, piaper aparationa of praftobleness of sy i), gos. coal, or other mimersl, proparty. well or sand ift fRABCIZN witl whizh cueh
o] in e O relied upbn Toe 2oty Pearson whatsoav!, TRl 1epon shall Not ba raprocucid, in wiole oF in P, wilhout the wolten approval of Com Laboeaioriss,

Page |
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8210 Maosley Rd.

A‘ Houston, TX 77075
713-543-9776 Telephone
m;ﬁ :

(aneLab 713-943-3846 Facsimile CORE LABORATORIES
PETADLEDK STAVICIS . )
. M
Mileos 2003065 ASTM D-6623 131189-3
Component Name WT % LV % Mol %
Propane 0.07 0.10 017
Isobutane 0.07 0.09 D.13
N-Butane 0.33 0.43 0.62
Isopentane 0.42 0.51 0.64
N-Pentane 0.39 0.47 0.59
2.2-Dimethylbutane 0.02 002 0.03
Cyclopentane 0.11 .11 0.47
2,3-Dimethylbutane 0.07 ¢.o8 0.09
2-Methylpentane 0.36 o.41 D.46
3-Methylpentane 0.34 0.38 0.43
N-Hexane 0.55 0.63 0.70
2,2-Dimethylpentane 0.06 0.07 Q.07
Methylcyclopentane 1.05 1.05 1.37
2.4-Dimethylpentane 0.16 0.18 0.17
2,2, 3-Trimethylbutane 002 0.02 0.02
‘ Benzene 0.14 0.12 0.20
/ 3,3-Dimethyipentane 0.08 0.08 0.07
Cyclohexane 1.38 1.33 1.79
2-Methylhexane 1.06 147 118
2 3-Dimethylpentane 0.84 0.91 0.92
1,1-Oimethyicyclopentane 0.59 0.58 0.66
3-Methylhexane 1.80 2.07 2.07
Cis-1,3-dimethyicyclopentane 1.54 752 168
Trans-1,3-dimethylcyclopentane 1.47 1.47 1.64
3-Ethylpentane 0.29 0.31 0.32
Trans-1,2-dimethylcyclopentane 1.98 1.66 2.18
2.2,4-Trimethylpentane 1.18 1.28 1.13
N-Heptane 2.28 2.50 2.49
Methylcyclohexane 823 8.04 915
1,1.3-Trimethylcyclopentane 206 2.07 2.01
Ethylcyclopentane 0.76 0.74 0.85
2.5-Dimethylhexane 0.74 0.80 0.7
2,4-Dimethylhexane 1.03 1.10 0.99
Transg cis-1,2 4-trimethylcyclopentane 1.88 1.89 1.83
3,3-Dimethythexane 019 0.20 018
Trans,cis-1,2,3-trimethylcyclopentane 222 2.21 2.18
2,3,4-Trimethylpentane 1.06 111 1.02
Toluene 2.08 1.78 2.45
2.3-Dimethylhexane 1.57 165 1.50
2-Methyl-3-Ethylpentane 0.22 0.23 0.21
1,1,2-trimethylcyclopentane D.on 301 .01
2-Methylheptane 1.82 196 1.74

4-Methylheptane 1.0 1.06 0.96
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8210 Mesley Rd.
Houston, TX 77075
713-943-9776 Telephone

Corelah 7 '3-943-3846 Facsimike CORE LABORATORIES
il I A
Mancos 200-300 ASTM D-6623 131169-2
Component Name WT % LV % Mol %
3,4-Dimethylhexane 023 .24 022
Cis.trans, 1,2 4-trimethylcyclopentane c.29 0.28 028
Cis-1,3 dimethylcyclohexane 6.26 6.13 5.0g
3-Methyheptane 1.48 1.55 1.45
Trans-1,4-dimethylcyciohexane 2.53 2.490 247
1,1-Dimethylcyclohexane 0.78 0.75 0.78
2.2,5-Trirmethylhexane 0.24 0.25 020
Trans-1-ethyl-3-methylcyclopentane 053 0.52 052
Cis-1-ethyl-3methyicyclopertane 0.47 0.46 0.46
Trang-1-ethyl-2-methyleyclopentane 106 1.03 1.03
1-Ethyl-t-methylcyclopentane 0.21 ©.20 g.z0
Trans-1,2, dimethyicyclohexane 3.38 3.25 3.28
Trans-1,3 dimethylcyclohexane 0.05 .05 0.05
N-Octane 338 3.59 3.22
Isopropylcyclopentane 0.37 0.36 0.36
2.4,4-Trimethylhexane 0.03 0.03 0.03
2,3,5-Trimeathylhexane 0.17 .18 0.15
Cis-1-ethyl-2-methykyclopentane 0.18 0.15 0.16
2,2-Dimathytheptane 0.28 0.30 0.24
Cis-1,2-dimethylcyclohexane 0.67 0863 0.65
2,4-Dimethylheptane 1.06 1.11 0.90
4.4-Dimethylheptane 0.12 0.13 0.10
Ethylcyclohexane 4.87 464 474
Cis,cis, 1-3-5 trimethylcyclohexane 0.14 0.14 012
2,6-Dimethytheptane 0.89 0.94 0.76
1,1.3-Trimethyicyclohexane 2.97 2.B6 257
(8 Naphthenes 3.04 2.92 263
2.5-Dimethyineptane 111 1.16 0.95
3.5-Dimethy'heptane 0.28 028 0.24
Ethylbenzenea 1.12 0.97 1.16
Trans trans, 1,2 4-trimethylcyclohexane 1.60 1.56 1.38
Cis.trans, 1,3 5-trimathyleyciohexane 8.10 0.10 0.08
Meta-Xylene 1.68 1.46 1.73
Parz-Xylene 0.77 0.67 0.79
2.3-Dimethyiheptane 1.71 177 146
3.4-Dimethytheptane D/L 0.12 g12 . 010
3.4-Dimethylheptane L/D 0.73 0.75 0.62
4-Methyluctane 049 051 0.42
2-Methyloctane 0.54 0.587 0.46
Cis.cis, 1,2,3 imethyleyclohexane 0.2¢6 0.25 0.23
3-Ethylheptane 0.60 0.63 0.51
3-Methyloctane 0.68 a7 058
Cls trans 1,2 4 trimethy'cyciohexane 0.1 - 0.10 0.10
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A

Mancos 200-300 ASTM D-6623 131168.3
Component Name WT % LV % Mol %
Ortho-Xylene 1.45 124 1.49
Trans-1-Methyl-2-propylcyclopentare 0.09 008 0.08
Cis-1-ethyl-3-methylcyclohexane 0.38 036 0.33
Trans-1-ethyi-4-methyicyclohexane 1.07 1.01 £.93
|sobutylcyclopentane .83 080 072
2,2,6-Trimethylheptane 0.02 0.02 0.02
1-Ethy:- 1-methyicyclohexane 0.08 a.08 0.07
Cis trans, 1,2, 3.irimethylcyclohexane 0.08 0.09 0.08
Trans,trans, 1,23 timethylcyciohexane 0.1 0.10 010
N-Nonane 0.41 0.43 035
Trans-1-ethyl-3-methylcyciohexane 0.53 0.51 0.45
Trans-1-ethyl-2-methylcyciohexans 0.14 0.13 012
Cig-1-ethyl-4-methylcyclohexane 0.01 0.01 0.01
isopropylbenzene 0.14 012 0.13
2,2-Dimethyloctane 0.64 088 0.49
Isopropylcycichexane 0.18 0.14 0.13
Cis-1-ethyl-2-methylcyclohexane 0.08 0.08 0.07
2,4-Dimethyloctane D.26 0.27 0.20
2,6-Cimethyloctane 0.26 0.27 020
2,5-Dimethyfoctane 0.09 0.08 0.07
N-propyleyclohexane 6.51 0.48 044
N-butyleyclopentaneg n.0g .09 0.08
2.7-Dimethyloctane 0.05 0.05 0.04
n-Propyibenzene 0.23 0.20 0.21
3,6-Dimethyloctane 012 0.12 0.09
1-Methyl-3-ethyibenzene 012 0.10 21"
1-Methyi-4-ethylbenzene 0.05 0.04 0.05
2,3-Dimethyloctane 0.05 0.05 C.04
1,3,6-Trimethylbenzene 0.18 0.14 015
5-Methylnonans 0.02 0.02 0.02
4-Methyinonane 0.03 0.03 0.02
1-Msthyl-2-ethylbenzens 0.06 0.05 0.05
2-Methyinonane 0.03 0.03 0.02
3-Ethyloctane 0.02 c.02 0.02
1.2,3,5 Tet-methylcyciohexane 0.01 0.01 0.01
3-Methyinonane 0.05 0.05 0.04
1,2,3.4 Tet-methyicyclohexane 0.02 0.02 0.02
C10 Naphthenes 0.08 0.09 0.07
C10 Paraffin .02 0.02 0.01
1.2 4-Trimethylbenzene 0.10 0.09 0.09
Cis-1-methyl-3-propylcyclohexane 0.04 0.04 0.03
Trans 1,4 diethylcyclohexans 0.04 0.04 0.03
Trans-1-methyl-3-propylcyclohexane 0.01 0.01 0.01
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R L
Mancos 200-3060 ASTM D-6623 131169-3
Component Name WT % LV % Mol %
1-Ethyl-2,3-dimethylcyclohexane 0.01 0.01 0.01
Iscbutylbenzene 0.01 0.01 0.01
Cis-1-methyl-4-propylcyclohexane 0.01 0.01 0.01
sec-Butylbenzene 0.01 C.01 0.01
N-Decane 0.02 0.02 0.02
1,2,3-Trimethylbenzena 0.02 0.02 p0.02
1-Methy}-3-isopropylbenzene 0.1 0.01 0.01
Sec-butyleyclohexane 0.01 0.01 oM
Butyicyclohexane 001 0.01 0.01
1-Methyl-3-n-propylbenzene 0.01 0.01 0.01
4-Methyldecane 0.01 0.04 0.01
4.Methylundecane £.01 0.01 0.01
Tetradecanes 002 0.02 0.01
Hexadecanes 0.01 2.0 0.00
Heptadecanes 0.01 0.01 ¢.00
Octadecanes 001 0.01 C.00
Eicosanes 0.1 0.01 0.00
Heneicosanes ’ 0.01 0.01 0.00
Cocosanes 2.01 C.01 0.00
Unidentified Q.00 0.00 0.00
100.CO 100.00 100.00
Mol WT of Sample 109.42
Mol WT C8 Plus 110,40
Density of Sample 0.7554
Density C5 Plus 0.7578
Summary by Group
Totals Group %Wt % Vol
Parafin 7.34 8.07
Isoparef. 26.89 28,62
Olefin 0.c0 0.00
Naphthene 57.47 56.08
Aromatic 8.14 7.04
Oxygenates
* Unidentified 0.18 0.18

100.00 100.00
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713-943-9776 Telephone
713-943-3846 Facsimile CORE LABORATORIES
T NBLEMM STRYILSS
Mancos:200:300 ASTM D-6623 131169-3
Summary by Carbon

Totals Group AW % Vol

[ 0.40 0.52

C5 0.92 1.00

C6 3.91 4 .02

Cc? 2325 23.39

C8 46.66 46.24

Co 2272 22.53

c10 1.97 2.01

c11 0.04 001

Composite by Carbon

Group c# YWt % Vol

Paraifin C4 0.33 0.43

C5 0.39 0.47

Ccs 0.55 0.63

c7 228 2.50

ca 3.36 359

Cce 0.41 0.43

C10 0.02 0.02

Cit ] 0.00 0.00

Isoparaf. C4 0.07 0.08

Cs5 0.42 0.51

cg 0.79 0.89

c 4,39 4.79

ce 10.50 11.18

Ccg 9.05 945

C10 1.66 1.70

cH 0.0 0.01

Olefin C4 0.00 .00

Cs 3.00 {.00

C8 0.00 0.00

7 000 0.00

c8 0.00 0.00

ce 0.00 0.00

C10 0.00 0co

Cn
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LR ST

ASTM D-6623 131169-3
Naphthene Cc4
C5 0.11 0. 11
Cc6 243 2.38
c7 14.52 1432
ca 2778 2713
co 12.38 11.89
c10 0.25 0.25
cn 0.00 0.00
Aromatic C4
C5
Ccs D.14 0.12
c7 206 178
C8 502 4,34
C9 0 B8 0.76
C10 0.04 0.04
c11 0.00 0.00

The anaivtical resulls | opinions of interpretations contaired in this report are baced uvpon information and materiat supplizd by the tlent for
whose exclusive and confidential use this report has been made. The analytical results, epinions, or interpretalions expressed represent
the best judgement of Core Laboratories. Core Laboratories. however, makes ro warranty or representation. expressed or implied. of any
type, and expressly disetaims same as 16 the productivity, proper operstions or profitableness of any cil, gas. coal. or ulhier miners! propeily.
well oF 58ng N connection with sUch repodt is used or retiac upon for uny reason whatscever. The report shall not be teproduced. in whole
or in part, withou! the writen approval of Core Laboratories.
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JOHN 1 FALKNER Sample Number: 131169-004
FALKNER-RED RIVER LABS Sampie Date:

Date Reported: 3726/03
Date Received: 1/18/03

1039 PEARIL. DRIVE
BOSSIER CITY, LA 7111)

Sampie 1D: M90cos. 3003505
Description: T ey
Analytical Report
Test Result Units Method Date Analyst
Capillary Gas Chromatography Attached ASTM D-5134 Mod  3/18/03 PKY
Naphthalenes in Jet Fugl 0.03 WT % ASTM D-1840 3/20/05 KC
Nitrogen Total by Chemilum. <] PIRM Wi ASTM D-4629 3/20/03 i

Approved By: i g.;i’/@ B
lcen Waits
Supervising Chemist

Thé analyficol resuks, Spinions r nlerpretslions CONLINd in this repant we bascd upar intormation 2ne metstiel supplieg by the client for whose sxciuzive o £0NMRORMiB] USE NI 1EHON ks Deen
rode. 11 saslytical resuls. opinirs a7 inferpretations wxpressad repres Bnt e beat hudgment of Cora Laborstories. Core Laboratories, Nowever, makes no WANTRY Of Iaprescrialion, $xpress o
impliad, of eny type, and expressly discsms seme 28 16 e productinty, proper operations of prafitabieness of any ol 0as, co3l of other mineral orooemty well nr sand in srinection wth whigh sueh
report is aisad o =Tee) Upon Tor any isacan whatsonver. This e L i) DO DE CPTDTUCASE, 1 whaks OF i pavl, withpUt the wiinen approval of Care Laboraw-ios,
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} 8210 Mosiey Rd.
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PITLOLEEN SEMilELs ——
WJGO@S‘D ASTM D-6623 1311694
Component Name WT % LV % Mol %
Propane 0.02 003 0.08
Isobutane 0.02 003 0.05
N-Butare 0.07 008 0.18
Isppentane 0.06 008 0.11
N-Pentane 0.06 006 0.09
Cyclopantane 0.01 001 0.02
2-Methylpentane 0.02 002 0.03
3-Methylpentane 0.02 002 0.03
N-Hexane 0.03 0.04 0.05
Methylcyclopentane 0.04 004 C.06
2 4-Dimethylpentane 0.01 DO 0.0
Benzena o.M .04 ¢.02
Cyclehexane 0.05 0.05 0.08
2-Methylhexane 0.03 Qa3 0.04
2,3-Dimethylpentane 0.03 0.03 0.04
1,1-Dimethylcyclopentane 0.02 002 0.03
3-Methylhexane 0.08 307 0.08
Cis-1,3-dimethyleyelopentane 005 0.05 0.07
Trans-1,3-dimethylcyclopentane 004 0.04 0.05
3-Ethylpentane 0.1 0.01 0.01
Troans-1.2-dimethylcyclopentane 0.06 0.06 0.8
2.2,4-Trimethylpentane 0.03 Q.03 0.03
N-Heptane 0.06 0.07 0.08
Methylcyclohexane 0.22 022 0.29
1,1,3-Trimethylcyclopentana 0.06 0.058 0.06
Ethyicyclopentane 0.02 002 0.03
2 5-Dimethylhexane 0.02 2.02 0.02
2. 4-Dimethylhexane 002 002 0.02
Trans,cis-1,2 4-trimethyicyclopentane 005 0.05 0.06
Trang,cis-1,2,3-trimethylcyclopentans 005 005 006
2.3, 4-Trimethylpentane 0.02 0.02 Q02
Toluene 0.02 0.02 0.03
2.3-Dimethylhexane 0.03 403 003
2-Methyiheptane 0.04 0.04 0.05
4-Methytheptane 0.0 0.01 001
Cis-1,3 dimethylcyciohexane 0.14 0.14 0.18
3-Methytheptane 0.03 0.03 003
Trans-1 4-dimethylcyciohexane 0.08 0.08 007
1.1-Dimethylcyclohexane 002 0.02 0.02
2,2,6-Trimethylhexane 0.02 0.02 0.0z
Cis-1-ethyl-3-methylcyciopentane G.01 0.0 0.01
Trans-1-ethyl-2-methyleyclopentane 0.0z 0.02 0.02

Trans-1.2, dimethyleyclohexane 0.08 0.08 .09
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CORE LABORATORIES

eSS (L ASTM D-6623 1311694
Component Name WT % LV % Mol %
C8 Naphthenes 3.00 2938 3.51
N-QOctane 0.08 209 0.09
Isopropylcyciopentane 0.01 001 0.01
2,3,5-Trmethylhexane o.M 0.01 0.0%
Cis-1-ethyl-2-methylcyclopentane 0.01 001 0.01
2,2-Dimethyiheptane 0.01 001 0.01
Cis-1,2-dimethylcyclohexane 0.04 0.04 0.05
2,4-Dimethylheptane c.o8 0.09 0.08
4, 4-Dimethylheptane 0.01 0.01 0.01
Ethvicyciohexane 0.45 044 083
Cis,¢is, 1-3-5 trimethylcyclohexane 0.02 0.02 0.02
2 6-Dirmethylheptane 0.08 0.0C8 0.08
1,1,3-Trimethylcyclohexane 0.77 D77 0.80
C9 Naphthenes 9.41 9.37 9.78
2,5-Dimethytheptane 0.13 0.14 013
3,5-Dimethylheptane 0.04 004 0.04
Ethylbenzene 0.05 0.04 0.06
Trans.trans, 1.2 4-trimethylcyclohexane 1.13 1.14 1.18
Cis trans,1,3,S-trimethylcyclohexane 0.06 0.06 0.06
Meta-Xylena 6.25 0.23 0.31
Para-Xylene 0.10 0.09 0.12
2,3-Dimethylheptane 0.72 0.77 0.74
3.4-Dimethylheptane D/L 0.06 008 0.06
3 4-Dimethytheptans LD 0.25 0.27 0.26
4-Ethylheptare 004 0.04 0.04
C8 Paraffins 1.63 1.69 1687
4-Methyloctane 0.30 032 031
Z-Methyloctana 0.38 0.41 0.39
Cis,cis,1,2,3 trimethylcyclohexane 023 023 0.24
3-Ethylheptane 0.79 0 86 0.81
3-Methyloctane 0.70 0.76 0.72
Cis,trans,1,2,4 trimethylcyciohexane 0.18 0.18 0.19
Ortho-Xylene 0.51 045 0.83
Trans-1-Methyl-2-propylcyciopentane 017 0.17 0.18
Cis-1-ethyl-3-methyicyclohexane 0.76 074 0.79
Trang-1-sthyl-4-methyleyelohexane 2.76 269 2,87
Isobutylcyclopentane 2.7 218 2.26
1-Ethyl-1-methylcyclohexane 0.20 020 0.21
Cis trans,1,2,3 trimethylcyclohexane 0.32 032 0.33
Trans trans,1 2.3, rimethylcyclohexane 0.42 0.41 0.44
N-Nonane 151 1 64 1.58
Trans-1-ethyl-3-methyleyclohexane 2.75 273 2.86
Trans-1-ethyl-2-methylcyclohexane 0.72 0.72 075
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P L
ASTM D-6622 1311694
Component Name WT % LV % Moi %
Cis-1-ethyl-4-methylcyclohexane 0.04 0.04 0.04
Isopropylbenzene 033 030 0.36
Isopropyleyclohexane 1.13 110 1.18
Cis-1-ethyl-2-methyleyclohexane 057 057 0.59
2.4-Dimethyloctane 1.97 213 1.82
2.6-Dimethyloctane 3.69 305 341
2,5-Dimethyloctane 0.91 0o8 0,84
N-propylcyclohaxane 458 4,49 4,77
N-butyicyclopentane 0.92 09 0.96
2,7-Dimethyloctane 0.53 058 049
n-Propylbenzene 0.72 065 78
3,6-Dimethyioctane 1.89 2.00 1.75
1-Methyl-3-ethylbenzene 1.28 113 1.38
1-Methyl-d-ethylbenzene 0.67 0.81 0.73
3,4-Dimsthyloctane 0.10 0.11 0.09
2,3-Dimethyloctane 1.87 1.97 1.73
1,3,5-Trimethylbenzene 122 110 1.33
4-Ethyloctane - 054 0.58 0.50
5-Mathylnonane 0.61 065 0.56
J 4-Methylnonane 0.85 0.90 079
1-Methyl-2-ethylbenzene 0.79 070 0.86
2-Methylnonane 1.93 207 1.78
3-Ethyloctane 5.07 114 099
1.2,3,5 Tet-methylcyclohexane 0.49 049 0.46
3-Methyinonane 2.41 258 2.23
1.2,3,4 Tet-methyloyciohexane 1.10 1.08 1.03
10 Naphthenes £.87 680 6 44
C10 Paraffin 224 2 34 1.89
1.2,4-Trimethyloenzene 3.38 299 367
Cis-1-methyl-3-propylcyclohexane 2.08 2.04 1.93
Cis 1,3 diethylcyclohexane 0.59 0.58 0.55
Trans 1,4 diethylcyclohexane 1.64 1.82 1.54
Trans-1-methyl-3-propyleycishexane 043 0.43 0.40
1-Ethyi-2,3-dimethylcyclohexane 0.45 0.45 042
isobutylbenzene 0.18 0.13 0.14
Cls-1-methyl-4-propylcycichexane 0.69 0.58 0.55
sec-Butylbenzene 087 0.61 088
N-Decane 1.54 1.64 142
1,2,3,4 Tet-methyieyclohexane 051 0.51 .48
- 2222222 Transi3diethyleyclohexane 0.31 0.31 020
1,2, 3-Trimethylbenzenea 1.158 1.00 1.26
Trans 1,2 diethyleyclohexane 0.33 £.33 0.31
1-Methyl-3-isopropylbenzene 0.13 012 013
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FUIEDLEUN STRVICTS —

ASTM D-6623 1311694

Component Name WY % LV % Mol %
Cis 1,4 diethyleyclohexane 0.24 0.24 0.22
1-Methyl-4-isopropylbenzene 018 018 0.18
Indan (2,3-Dihydroindene) 017 014 Q.18
Sec-butylcyciohexane 1.73 1.71 1.62
1-Methyl-2-isopropylbenzene 0.20 018 0.20
Butylcyclohaxane 1.10 1.07 1.03
1,3-Diethylbenzene 0.34 0.31 0.33
C11 Naphthenes 0.75 0.73 0.64
1-Methy!-3-n-propylbenzene 0.28 0.2% 0.27
1.-Methyi-4-n-propylbenzene 0.28 0.26 027
1,3-Dimethyl-5-ethylbenzene 017 0.15 017
1.2-Diethylbenzene 0.04 0.04 0.04
1-Methyl-2-n-propylbenzene 0.15 0.13 0.15
Cis 1-methyl 4-ter-butylcyclohexane 0.23 022 0.20
4-Methyldecane 0.49 0.51 0.41
5-Mathyldecane 0.20 0.24 0.17
1,4-Dimethyl-2-ethylbenzene 011 0.10 o
1.3-Dimethyi-4-athylbenzene 0.1 0.10 01
3-Methyigecane 020 0.21 0.17
C11 Paraffing 0.40 042 0.34
1,2-Dimethyl-4-ethylbenzene 0.13 012 0.13
1.3-Dimethyl-2-ethyibenzene 0.02 G 02 ccz
Tricyciodecane 0.21 0.20 0.20
1-Methylindan 0.01 0.01 0.01
1,2-Dimethyl-3-Ethylbenzene 0.03 003 0.03
N-Undecane 0.23 0.24 0.19
1.2,4,5-Tetramethylbenzens 0.05 0.04 0.05
1,2,3,5-Tetramethylbenzene 0.07 C.06 0.07
C11 Unidentified 042 0.41 0.34
4-Methylindan 0.07 006 0.07
5-Methylindan 004 0.03 0.04
1.2.3,4-Tetramethylbenzene 0.05 004 0.05
Tetralin 0.0z 002 0.02
B-Methylundecane 0.04 004 0.03
5-Methylundecane 001 0.01 001
4-Methylundecane 0.02 a0z 002
Naphthalene 0.01 001 oo
3-Methylundecane 0.01 0.01 001
C11 Aromatic 0.28 028 0.26
N-Dodecane 0.02 0.02 0.02
Dodecanes 0.44 0.40 0.36
2-Methyinaphthalene 0. Q.01 0.01
Tridecanes 0.07 0.07 0.05
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ASTM D-6823 134169-4
Component Nama WT % LV % Mol %
N-Tridecane 0.01 001 0.¢1
Tetradecanes 0.03 003 002
Penladecanes 0.01 0.01 0.0t
Hexadecanes oo 0.01 0.01
Heptadecanes ' 0.01 0.01 0.01
Cetadecanes 0.01 0.01 0.01
Eicosanes 0.01 0.01 0.00
Heneicosanes 0.01 0.01 0.00
Docosanes 0.01 0.01 0.00
Tetracosanes 0.01 0.01 0.00
Unidentified 0.00 0.00 0.00
100.60 1C0.00 100.00
Mol WT of Sample 131.43
Mol WT C6 Plus 131.76
Dersity of Sample 07827
Density C6 Pius 0.7832

Summary by Group

Totals Group %Wt % Vol
Paraftn 357 387
Isoparaf. 27.65 29 44
Clefin 0.0C 000
Naphthene £3.44 52.80
Aromatlic 1421 1270

Cxygenates
i Unidentified 1,13 109

Summary by Carbon

Totals Group %Wt % Vol
C4 0.09 0.12
cs 0.12 .15
ce 017 0.18
G7 0.63 .85
8 5.18 3.07
ce 45.74 44 .87
c10 4410 45.02
CcH 2.84 2.85
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ASTM D-6523 131169-4
Cemposite by Carbon

Group C# %Wt % Vol
Paraffin C4 0.07 009
C5 0.05 0.06
C8 0.03 0.04
Cc7 0.06 0.07
cg 0.08 0 0%
Cg 1.51 164
c10 1.54 164
cH 0.23 D24
Isoparaf, C4 002 0.03
C5 0.06 0.08
Ccs 004 0.04
c7 014 015
C8 0.20 0320
cs 525 559
C10 20.61 21.96
cn 1.33 139
Olefin C4 0.00 000
CH 0.00 0o
c6 - 0.00 0.00
c7 0.00 000
C8 0.00 0.00
Ccs 0.0C 0.00
C10 0.00 0.00

Ct1

Naphthene C4

C5 0.01 0.0t
ce 0.09 .09
c7 0.41 .41
ca 3.89 397
C8 29.31 25.02
c10 18.85 18.45
C11 g.o8 0.95
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ASTM D-6623 1311694

Aromatic C4

C5

Cé 0.01 0.01

(o4 0.02 002

ca 0.91 0 81

Co 9.67 B G2

c1o 3.30 297

C11 0.30 027

The analytical resulls , opinions of interpretations contained in this report are based upon information and material supplied by the client for
whose exclusivg and confidential use this report has been mads. The analytical results, vpinions, or in‘erpretations expressed represent
the best iudgement »f Core Laboralories. Core Laboralories, howaver, makes ne warranty of representation, exressed or implied. of any
wpe, and expressly disciaims same #s to the productivity, proper operations of profitablensas of any o, gas, coal, or other mineral property.

well of sand in connection with such report is used or relied upen for any reason whatsoever. The report shall not be reproduced, in whole
or In part, without the wiitten approval of Core Laboratodies,
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713-843-3846 Facsimile CORE LABORATORIES
Sample # 12 (350-500) ASTM D-6623 131514-5
Component Name WT % LV % Moi %
Propane 0.01 0.02 0.04
N-Butane 0.01 0.01 0.03
Isopentane 0.01 0.01 0.02
N-Pentane 0.01 0.1 0.02
Cis-2-pentene 0.01 0.01 0.02
2-Methylpentane 0.01 0.01 0.02
N-Hexane 0.01 0.01 0.02
N-Heptane 0.01 0.01 0.02
Methylcyclohexane 0.01 0.01 0.02
2-Methyiheptane 0.01 0.01 0.01
N-Octane 0.01 0.01 0.01
Ethylcyclohexane 0.01 0.1 0.02
1.1, 3-Trimethylcyclohexane 0.01 0.01 0.01
Trans trans, 1,2 4-trimethyicyclohexane 0.01 0.01 .01
2, 3-Dhmethytheptane 0.01 0.01 0.01
3-Methyloctane 0.01 0.01 0.1
Trans-1-ethyl-4-methylcyclohexane 0.02 0.02 0.03
Isobutylcyclopentane 0.01 0.01 0.01
N-Nonane 0.01 0.01 0.01
Trans-1-ethyl-3-methylcyciohexane 0.02 0.02 0.03
2 2-Dimethyloctane 0.01 0.01 0.01
Isopropylcyclohexane 0.02 0.02 0.03
2,4-Dimethyloctane 0.0 0.01 0.01
2,6-Dimethyloctane 0.04 0.05 0.05
2,5-Dimethyloctane 0.01 0.01 0.0t
N-propylcyciohexane 0.03 0.03 0.04
N-butylcyclopentane 0.01 0.01 0.01
2,7-Dimethyloctane 0.01 0.01 0.01
n-Propylbenzene 0.03 0.03 0.04
3,6-Dimethyloctane 0.02 0.02 0.02
1-Methyl-3-ethylbenzene 0.01 0.01 0.01
1-Methyl-4-ethylbenzene 0.04 0.04 0.06
2,3-Dimethyloctane 0.13 0.14 0.16
1.3,5-Trimethylbenzene 0.05 0.05 0.07
5-Methylnonane 0.02 0.02 0.02
4-Methylnonane 0.02 0.02 0.02
1-Methyl-2-ethylbenzene 0.08 0.07 0.1
2-Methylnonane (.01 0.0t 0.01
3-Ethyloctane 0.06 0.07 0.07
1.2,3,56 Tet-methylcyclohexane 0.04 0.04 0.05
3-Methylnonane 0.15 0.17 0.18
1-methyl-trans-4-isopropylcyclohexane 0.02 0.02 0.02
1,2,3,4 Tet-methylcyclohexane 0.13 0.14 0.16
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Sample # 12 (350-500)
Component Name

C10 Naphthenes

C10 Paraffin
1,2,4-Trimethylbenzene
Cis-1-methyl-3-propylcyclohexane
Trans 1,4 diethylcyclohexane
Trans-1-methyl-3-propylcyclohexane
1-Ethyl-2,3-dimethylcyclohexane
Isobutylbenzene
Cis-1-methyl-4-propylcyclohexane
sec-Butylbenzene

N-Decane

1,2,3,4 Tet-methylcyclohexane
Trans 1,3 diethylcyclohexane

ASTM D-6623

131514-5

WT % LV % Mol %

1.2:3-Trimethylbenzere
Trans 1,2 diethylcyclohexane
1-Methyl-3-isopropylbenzene
Cis 1,4 diethylcyclohexane
1-Methyl-4-isopropylbenzene
Indan (2,3-Dihydroindene)
Sec-butylcyclohexane
Butylcyclohexane
1,3-Diethylbenzene

C11 Naphthenes
1-Methyl-3-n-propylbenzene
1-Methyl-4-n-propylbenzene
1.4-Diethylbenzene
1,3-Dimethyl-5-ethylbenzene
1.2-Diethylbenzene
1-Methyl-2-n-propylbenzene
Cis 1-methyl 4-ter-butylcyclohexane
C11 Paraffins
4-Methyldecane
5-Methyldecane
1,4-Dimethyl-2-ethylbenzene
1.3-Dimethyl-d-ethylbenzene
3-Methyldecane
1.2-Dimethyl4-ethylbenzene
1,3-Dimethyl-2-ethylbenzene
Tricyclodecane
1-Methylindan
1,2-Dimethyl-3-Ethylbenzene
N-Undecane
1,2,4,5-Tetramethylbenzene

0.23 0.24 0.28
0.06 0.07 0.07
0.26 0.24 0.37
0.28 0.29 0.34
0.31 0.32 0.38
0.06 0.06 0.07
0.08 0.08 0.10
0.20 0.19 0.25
0.1 0.11 0.13
0.13 0.12 0.17
0.34 0.38 0.41
0.14 0.15 0.17
0.11 0.1 0.13
028 028 0.40
0.15 0.16 0.18
0.09 0.09 0.1
0.09 . 0.09 0.1
0.16 0.15 0.20
0.24 0.20 0.35
0.93 0.97 1.13
0.91 0.93 1.1
0.34 0.32 0.43
0.78 0.80 0.86
0.39 0.37 0.50
0.13 0.12 0.17
0.21 0.20 0.27
0.35 0.33 0.44
0.28 0.26 0.36
0.29 0.27 0.37
0.35 0.26 0.39
0.41 0.45 0.45
0.85 0.93 0.93
0.31 0.34 0.34
0.66 0.62 0.84
0.57 0.53 0.72
0.42 0.47 0.46
0.48 0.43 0.58
0.18 0.17 0.23
0.74 0.76 0.93
0.40 0.35 0.52
0.53 (.49 6.67
0.97 1.07 1.06
0.29 027 0.37
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CORE LABORATORIES

Sample # 12 {350-500) ASTM D-6623 131514-5
Component Name WT % LV % Mol %
1,2,3,5-Tetramethylbenzene 0.43 0.40 0.55
C11 Unidentified 2.54 2.62 269
5-Methylindan 0.51 0.44 066
1,2,3,4-Tetramethylbenzene 0.65 0.59 0.83
Tetralin 0.03 0.03 0.04
B-Methylundecane 0.85 0.93 0.85
5-Methylundecane 0.29 0.32 0.29
4-Methylundecane 0.45 0.49 0.45
Pentylbenzene 0.17 0.18 0.20
Naphthalene 0.50 0.41 0.67
3-Methylundecane 0.38 0.42 0.38
C11 Aromatic 545 8.96 10.87
N-Dodecane 0.97 1.06 0.97
Dodecanes B8.38 7.98 8.81
Tridecanes 16.89 17.19 16.46
N-Tridecane 1.88 2.04 1.74
Tetradecanes 19.30 19.38 17.33
N-Tetradecane 2.44 282 2.10
Pentadecanes 11.60 11.51 960
N-Pentadecane 1.50 1.60 1.20
Hexadecanes 3.22 3.16 2.47
N-Hexadecane 0.24 0.26 0.18
Heptadecanes 0.81 0.79 0.58
N-Heptadecane 0.14 0.15 0.10
Octadecanes 0.09 0.09 0.06
N-Octadecane 0.02 0.02 D.01
Nonadecanes 0.03 0.03 0.02
100.00 100.00 100.00
Mol WT of Sample 170.52
Mol WT C6 Plus 170.65
Density of Sample 0.8244
Density C6 Plus 0.8246
RON 1.7
MON 1.4
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: ETRBRIBN SEMVICES

Sample # 12 (350-500) ASTM D-6623 131514-5

Summary by Group

Totals Group %Wt % Vol
Paraffin 1.37 1.51
Isoparaf. 3.44 3.78
QOlefin 0.01 0.1
Naphthene 5.61 578
Aromatic 18.39 17.17
Oxygenates
v Unidentified 71.18 71.75

Summary by Carbon

Totals Group %Wt % Vol
C4 0.01 0.01

Cs 0.03 0.03

C6 0.02 0.02

c7 0.02 0.02

c8 0.03 0.03

C9 1.15 1.06

c10 13.00 12.61

C11 14.56 14.47

Composite by Carbon

Group C# %Wt % Vol
Paraffin C4 0.01 0.01
C5 0.01 0.01

C6 0.01 0.01

C7 0.01 0.01

C8 0.01 0.01

C9 0.01 0.01

C10 0.34 0.38

Cc11 0.97 1.07

Isoparaf. Cc4 0.00 0.00
Cc5 0.1 0.01

C6 0.01 0.01

C7 0.00 0.00

cs8 0.01 0.01

Cc9 0.02 0.02

c10 0.55 0.61

c1 2.84 3.12
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,,mm STRVICIS
Sample # 12 (350-500) ASTM D-6623 131514-5
Olefin C4 0.00 0.00
1] 0.01 0.01
C6 0.00 0.00
Cc7 0.00 0.00
cs8 0.00 0.00
04¢] 0.00 0.00
C10 0.00 0.00
C11

Naphthene C4
C5 0.00 0.00
C6 0.00 0.00
C7 0.01 0.01
C8 0.01 0.01
C9 0.13 0.13
C1o 4.33 4.47
ci 1.13 1.16

Aromatic C4

' Ch
C6 0.00 0.00
c7 0.00 Q.00
C8 0.00 0.00
C9 0.99 0.90
C10 7.78 7.15
C11 9.62 9.12

The analytical results , opinions or interpretations conlained in this report are based upon information and material supplied by the client for
whose exclusive and confidential use this report has been made. The analytical results, opinions, or interpretations expressed represent
the best judgement of Core Laboratories. Core Laboratories, however, makes no warranty or representalion, expressed or implied, of any
lype, and expressly disclaims same as to the produclivity, proper operations or profitableness of any oil, gas, coal, or other mineral property,
% or sand in connection with such report is used or relied upon for any reason whatsoever. The report shall not be reproduced, in whole
1 part, without the wriften approval of Core Laboratories.
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Sampie # 12 (500-650) ASTM D-6623 131514-6
Component Name WT % LV % Mol %
Ethane 0.05 0.1 0.32
Propane 0.29 0.47 1.28
iscbutane 0.04 0.06 013
Isobutylene 6.27 0.37 0.94
N-Butane 0.36 0.50 1.20
Trans-2-butene 0.04 0.05 0.14
Cis-2-butene 0.63 0.04 0.10
3-Methyl-1-butene 0.05 0.06 0.14
Isopentane 0.21 0.28 0.57
1-Pentene 0.21 027 0.58
2-Methyl-1-butene 0.13 0.18 0.36
N-Pentane 0.45 0.58 121
2-methyi-1,3-butadiene 001 0.01 .03
Trans-2-pentene .05 0.06 0.14
3,3-dimethyl-1-butene 0.03 0.04 0.07
Cis-2-pentene 0.01 0.01 003
2-Methyl-2-butene 0.10 0.12 0.28
Trans-1, 3-pentadiens 0.01 0.01 0.03
Cis-1,3-pentadiene 0.01 0.01 003
Cyclopentene 0.04 0.04 01
4-Methyl-1-pentene 0.13 .16 030
3-Methyl-1-pentene 0.04 0.05 0.09
Cyclopentane 0.06 0.07 a.17
2,3-Dimethylbutane 0.05 0.06 0.1
2-Methylpentane 0.21 0.26 0.47
3-Methylpentane .10 g.12 023
2-Methyl-1-pentene 0.09 0.11 0.21
1-Hexene 0.26 0.31 0.60
N-Hexane - 0.41 0.51 0.92
Trans-3-hexene 0.01 0.01 0.02
Trans-2-hexene 0.03 0.04 0.07
2-Methyl-2-pentene 0.06 0.07 0.14
4-Methylcyclopentene 0.04 0.04 0.09
3-Methyl-cis-2-pentene .01 Q.01 0.02
3-Methylcyclopentene 0.02 0.02 0.05
Cis-2-hexene 0.02 0.02 0.05
3-Methyl-trans-2-pentene 0.03 0.03 0.07
Methylcyclopentane 0.14 0.15 0.32
2.4-Dimethylpentane 0.01 6.01 0.02
2 3-Dimethyl-2-butene 501 .01 0.02
2,3,3-Trimethyl-1-butene 0.01 0.01 0.02
2,2,3-Trimethylbutane 0.01 0.01 0.02

0.01 0.02

3,4-Dimethyl-1-pentene 0.01
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PLTRBLLOM SEAYICES
Sample # 12 (500-650) ASTM D-6623 131514-6
Component Name WT % LV % Mol %
4 4-Dimethyl-cis-2-pentene 0.01 0.01 D.02
2.4-Dimethyl-1-pentene 0.04 0.05 0.08
1-Methylcyclopentene 0.13 0.14 0.31
3-Methyl-1-hexene 0.04 0.05 0.08
5-Methyl-1-hexene 0.03 0.04 0.06
Cyclohexane 0.07 0.07 0.18
4-Methy!l-1-hexene 0.01 Q.01 0.02
4-Methyl-trans-2-hexene o 0.13 0.22
4-Methyl-cis-2-hexene 0.02 0.02 0.04
2-Methylhexane 0.08 0.10 0.16
2,3-Dimethylpentane C.06 0.07 0.12
1,1-Dimethylcyclopentane .01 0.01 0.02
Cyclohexene 0.04 0.04 0.09
3-Methylhexane 0.13 0.15 0.25
5-Methyl-cis-2-hexene 0.01 0.01 0.02
Cis-1,3-dimethylcyclopentane 0.03 003 006
Trans-1 3-dimethylcyclopentane 0.02 0.02 0.04
s 3-Ethylpentane 0.07 0.08 0.14
Trans-1,2-dimethylcyclopentane 4.05 0.05 010
2,2, 4-Trimethylpentane 0.26 0.31 D.44
3-Methyl-cis-3-hexene 0.01 .01 0.02
Trans-3-heptene 0.06 0.07 0.12
N-Heptane 0.50 060 0.97
Cis-3-heptene 0.02 0.02 0.04
3-Methyl-cis-2-hexene 0.0 0.01 0.02
3-Methyl-trans-3-hexene 0.07 0.08 0.14
3-Ethyl-2-pentene 0.08 0.07 Q.12
3-Methyl-trans-2-hexene 0.06 0.07 0.12
2,3-dimethyl-2-pentene 0.01 0.01 0.02
Methylcyclohexane 0.18 0.19 0.36
Ethylcyclopentane 0.06 0.06 0.12
2.5-Dimethylhexane 0.07 0.08 0.12
2.4-Dimethylhexane 0.06 0.07 010
Trans,cis-1,2 4-trimethylcyclopentane 0.02 0.02 0.03
Trans,cis-1,2,3-trimethylcyclopentane D02 0.02 0.03
Toluene 0.07 0.07 0.15
2,3-Dimethylhexane 0.02 0.02 0.03
2-Methyl-3-Ethylpentane b.02 0.02 0.03
2-Methylheptane 0.30 0.35 0.51
4-Methylheptane 0.086 0.07 0.10
3-Methylheptane 0.12 0.14 0.20
3-Ethylhexane 0.03 0.03 005
0.02 0.02 .03

Trans-1,4-dimethylcyciohexane
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Sample # 12 (500-650) ASTM D-6623 131514-6
Component Name WT % LV % Mol %
1,1-Dimethylcyclchexane 0.01 0.01 0.02
Cis-1-ethyl-3-methylcyclopentane 0.03 0.03 0.05
1-Cctene 0.28 0.32 0.48
1-Ethyl-1-methylcyclopentane 0.01 0.01 0.02
Trans-1,2 dimethylcyclohexane 0.0v 0.07 0.12
Trans-4-octene 0.02 0.02 0.03
Trans-3-octene 0.03 0.03 (.05
N-Octane 0.47 0.54 0.80
Trans-2-Octene 0.04 D.05 0.07
Cis-2-Octene 0.06 0.07 0.10
Isopropyleyclopentane 0.02 .02 003
2,3,5-Trmethylhexane 0.05 0.06 0.08
Cis-1-ethyl-2-methylcyclopentane 0.05 0.05 0.09
2,2-Dimethylheptane 0.02 0.02 0.03
2-Methyl-4-ethylhexane 0.02 0.02 0.03
Cis-1,2-dimethylcyclohexane 0.01 g0 002
2 4-Dimethylheptane 0.01 0.01 0.02
Ethylcyclohexane 0.13 013 0.23
2,6-Dimethyiheptane 0.5 0.06 0.08
1.1.3-Trimethylcyclohexane 0.10 0.10 0.15
C9 Naphthenes 0.26 0.27 040
2,5-Dimethylheptane 0.05 0.06 0.08
Oclenes 0.82 (.93 1.42
Ethylbenzene 0.05 0.05 0.09
Trans,trans, 1,2 4-trimethylcyclohexane 0.19 0.20 0.29
Cis.trans, 1,3 5-trimethylcyclohexane 0.03 0.03 005
Meta-Xylene 0.13 0.12 0.24
Para-Xylene 0.06 0.06 0.11
2,3-Dimethylheptane 0.11 0.12 017
3,4-Dimethylheptane D/L 0.02 0.02 0.03
3,4-Dimethyiheptane L/D 0.02 0.02 0.03
4-Ethylheptane 0.04 0.04 0.06
4-Methyloctane 0.086 0.07 0.069
2-Methyloctane 0.07 0.08 011
Cis,cis, 1,2,3,trimethylcyclohexane 0.03 0.03 0.05
3-Ethylheptane 0.03 0.03 0.05
3-Methyloctane 0.20 0.23 (.30
Cis,trans, 1,2, 4 trimethylcyclohexane 0.01 0.01 0.02
Ortho-Xylene 0.10 0.09 0.18
Cis-1-ethyl-3-methyicyclohexane 0.11 0.11 D7
Trans-1-ethyl-4-methylcyclohexane 0.06 0.06 0.09
1-Nonene 0.25 0.27 0.38
Isobutylcyclopentane 0.04 0.04 0.06
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Corelab

1 PLTRDLENM STAYILIS

8210 Mosley Rd.
Houston TX 77075
713-943-9776 Telephone

713-943-3846 Facsimile CORE LABORATORIES
Sample # 12 {500-650) ASTM D-6623 131514-6
Component Name WT % LV % Mol %
1-Ethyl-1-methylcyclohexane 0.04 0.04 0.06
Trans,trans.1.2 3 trimethylcyclohexane 0.04 0.04 0.06
N-Nonane 0.40 0.45 0.61
Trans-1-ethyl-3-methylcyclohexane 0.08 (.08 0.12
Trans-1-ethyl-2-methylcyclochexane 0.03 0.03 0.05
Isopropylbenzene 0.05 0.05 0.08
2 2-Dimethyloctane 0.01 0.01 0.01
Isopropylcyclohexane 0.06 0.06 0.09
Cis-1-ethyl-2-methylcyclohexane 0.02 0.02 0.03
2.4-Dimethyloctane 0.03 0.03 0.04
2 .6-Dimethyloctane 0.16 0.18 0.22
2,5-Dimethyloctane 0.02 002 0.03
N-propylcyclohexane 0.08 0.08 0.12
N-butylcyclopentane 0.08 .08 0.12
3.5-Dimethyloctane 0.03 0.03 0.04
2, 7-Dimethyloctane 0.03 0.03 0.04
n-Propylbenzene 0.03 0.03 0.05
3,6-Dimethyloctane 0.07 0.08 0.10
1-Methyl-3-ethylbenzene 0.07 0.07 0.11
1-Methyl-4-ethylbenzene 0.04 0.04 0.06
2.3-Dimethyloctane 0.13 0.14 018
1,3,5-Trimethylbenzene G.05 0.05 0.08
5-Methylnonane 0.03 0.03 0.04
4-Methylncnane 0.10 0.1 0.14
1-Methyt-2-ethylbenzene 0.09 0.08 0.15
2-Methylnonane 0.04 0.04 0.05
3-Ethyloctane 0.03 0.03 0.04
3-Methylnonane 0.13 0.14 0.18
C10 Naphthenes 0.14 0.15 0.19
C10 Paraffin 0.04 0.04 0.05
1,2,4-Trimethylbenzene 0.09 0.08 0.15
Cis-1-methyl-3-propylcyciohexane 0.03 0.03 0.04
Cis 1,3 diethyicyclohexane 0.08 0.08 0.1
Trans 1.4 diethylcyclohexane 0.04 0.04 0.06
Trans-1-methyl-3-propylcyclohexane 0.02 0.02 0.03
iscbutylbenzene 6.04 0.04 0.06
Cis-1-methyl-4-propylcycichexane 0.01 a.01 0.01
N-Decane 0.41 0.48 0.56
1.2,3,4 Tet-methylcyclohexane 0.05 0.05 0.07
Trans 1,3 diethylcyclohexane 0.02 0.02 0.03
1,2,3-Trimethylbenzene 0.08 0.05 Q.10
Trans 1,2 diethylcyclohexane 0.02 002 .03

0.03 0.03 0.04

1-Methyl-3-isopropylbenzene
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Corelab

] PLYRDLLUM SERVICES

8210 Mosley Rd.
Houston, TX 77075
713-843-9776 Telephone

713-843-3846 Facsimile

CORE LABORATORIES

Sample # 12 (500-650) ASTM D-6623 131514-6
Component Name WT % LV % Mol %
1-Methyl-4-isopropylbenzene 0.19 0.18 (.28
Indan (2,3-Dihydroindene) 0.08 0.07 0.13
Sec-butylcyclohexane 0.12 0.12 0.17
Butyfcyclohexane 0.08 0.08 0.11
1,3-Diethylbenzene 0.02 .02 0.03
C11 Naphthenes 0.23 023 0.29
1-Methyl-4-n-propylbenzene 0.02 0.02 0.03
1,4-Diethylbenzene 0.08 008 0.12
1,3-Dimethyl-5-ethylbenzene 0.05 0.05 0.07
1,2-Diethylbenzene 0.03 0.03 004
1-Methyl-2-n-propylbenzene 0.05 0.05 0.07
Cis 1-methyl 4-ter-butylcyclohexane 0.05 0.05 0.06
4-Methyldecane 0.06 007 0.07
5-Methyldecane 0.06 0.07 0.07
1,4-Dimethyl-2-ethylbenzene 0.08 0.07 0.12
1,3-Dimethyl-4-ethylbenzene 0.05 Q.05 0.07
3-Methyldecane 0.05 0.06 0.06
1,2-Dimethyl-4-ethyibenzene 0.07 007 0.10
1,3-Dimethyl-2-ethylbenzene 0.02 0.02 0.03
Tricyclodecane 0.06 0.06 .09
1.2-0imethyl-3-Ethylbenzene 0.07 0.06 0.10
N-Undecane 0.44 0.48 0.55
1.2,4,5-Tetramethylbenzene 004 0.04 0.06
1,2,3,5-Tetramethyibenzene 6.07 0.06 0.10
C11 Unidentified 0.64 0.66 0.77
4-Methylindan 0.07 0.06 0.10
5-Methylindan 0.12 0.10 0.18
1,2,3,4-Tetramethylbenzene 0.07 0.06 0.10
Tetralin 0.01 0.01 0.01
6-Methylundecane 0.19 0.21 0.22
4-Methylundecane 0.05 0.05 0.06
Naphthalene 0.04 0.03 0.06
3-Methylundecane 0.04 G.04 0.05
C11 Aromatic 1.50 1.41 1.97
N-Dodecane 0.46 0.50 0.52
Dodecanes 0.84 0.79 1.01
Pentamethylbenzene 0.07 0.08 0.09
2-Methylnaphthalene 0.42 0.36 087
1-Methylnaphthalene 0.14 0.11 019
Tridecanes 1.70 1.72 1.89
N-Tridecane 0.58 0.62 0.61
Tetradecanes 3.15 3.14 3.22

1.08 1.15 1.06

N-Tetradecane



“orelab

| PETROLLUN SEATICIS

8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

713-943-3846 Facsimile CORE LABORATORIES
Sample # 12 (500-650) ASTM D-6623 131514-6
Component Name WT % LV % Mol %
Pentadecanes 6.11 6.03 576
N-Pentadecane 1.41 1.50 1.29
Hexadecanes 8.09 7.92 7.08
N-Hexadecane 1.36 1.44 1.17
Heptadecanes 8.93 8.66 7.33
N-Heptadecane 1.47 1.55 1.19
Octadecanes ' 10.19 982 7.70
N-Octadecane 1.44 1.62 1.06
Nonadecanes 8.95 8.58 8.61
N-Nonadecane 1.36 1.42 0.98
Eicosanes 7.56 7.20 5.34
N-Eicosane 0.93 0.97 064
Heneicosanes 6.80 6.44 4 57
Docosanes 4.57 429 2.93
Tricosanes 2.30 2.15 1.41
Tetracosanes 047 0.44 D.28
Pentacosanes 0.03 003 0.02
Hexacosanes Plus 0.30 0.28 0.16

180.00 100.00 100.00
Mol WT of Sample 194.32
Mol WT C8 Plus 204.43
Density of Sample 0.8193
Density C6 Plus 0.8263
RON 7.8
MON 7.2
Summary by Group

Totals Group L % Vol

Paraffin 3.44 412

Isoparaf. 3.87 4.45

Olefin 4.00 468

Naphthene 3.22 3.28

Aromatic 432 3.98
Oxygenates

v Unidentified 81.15 79.49



8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone
lorel I" 713-943-3846 Facsimile -

/ EETROLLVM SEAYICLS

CORE LABORATORIES

Sample # 12 (500-650)

ASTM D-6623

Summary by Carbon

Totals Group %Wt % Vol
C4 0.74 1.02
C5 1.37 1.72
Cc6 1.87 2.20
c7 1.90 2.16
Cc8 3.39 3.76
C9 3.22 3.36
C10 315 3.18
c1 321 311
Composite by Carbon
Group C# %Wt % Vol
Paraffin C4 0.36 0.50
C5 0.45 0.58
Cs 0.41 0.51
Cc7 0.50 0.60
C8 0.47 0.54
C9 0.40 0.45
C10 0.41 0.46
Cc1 0.44 0.48
Isoparaf. C4 0.04 0.06
C5 0.21 0.28
C6 0.36 0.44
c7 0.36 0.42
C8 0.94 1.09
c9 0.75 0.84
C10 0.85 0.91
C11 0.36 0.41
Olefin c4 0.34 0.46
Cs 0.65 0.79
C6 0.89 1.03
c7 0.62 0.71
C8 1.25 1.42
Cc9 0.25 0.27
Cc10 0.00 0.00
c11

131514-6



, 8210 Mosley Rd.
Houston, TX 77075

& 713-943-9776 Telephone

- 713-943- Facsimil
14.DI'E| I 13-843-3846 Facsimile

T FETRBLEUK STAVICES

CORE LABORATORIES

Sample # 12 (500-650) ASTM D-6623 131514-6

Naphthene C4

C5 0.06 0.07

C6 0.21 0.22

Cc7 0.35 0.36

C8 0.39 0.39

ca 1.26 1.28

C10 0.67 0.68

C11 0.28 0.28
Aromatic C4
C5

C6 0.00 0.00

c7 0.07 0.07

C8 0.34 0.32

C9 0.56 0.52

c10 1.22 1.13

c1 2.13 1.94

The analyfical results , opinions or interpretations contained in this report are based upon information and material supplied by the client for

whose exclusive and confidential use this report has been made. The analytical resuits, opiniens, or interpretations expressed represent
the best judgement of Core Laboratories. Core Laboratories, however, makes no warranty or representation, expressed or implied, of any

type, and expressly disclaims same as to the productivity, proper operations or profitableness of any oit, gas, coal, or other mineral property,
vell or sand in connection with such report is used or relied upon for any reason whatsoever. The report shall not be reproduced, in whole

I in part, without the written approval of Core Laboratories.



FALKNER RED-RIVER
LABORATORIES, INC.

1039 PEARL DRIVE-P.O. BOX 5438
BOSSIER CITY, LA 71111
PHONE: 318-746-2404-FAX: 318-742-1448

LAB REPORT #: ;2 { REPORT DATE:
4-142681 ' April 17, 2003
SUPPLIER: PAGE 1 OF 2

John D. Jones Engineering =~ DM ' o o
REQUESTED BY: DATE RECEIVED:

John D. Jones March 1, 2003

Sample # Crade # Crude # Crude # Crude # Crude # | Crude #
Grade IBP-200 200-300 300-350 350-500 500-650 650-1025
Gravity 76.5 56.0 48.6 427 41.0 25.4
LB.P. 77 200 296 368 148 -
5% Recovered At 96 219 300 388 233 -
10% " 107 226 308 391 200 -
20% 123 230 315 3540 420 -—-
30% 132 233 318 408 485
40% 144 237 320 416 516, —
50% 155 241 322 427 540 ---
0% 163 --- 325 435 557 -
0% 171 2353 330 446 574
80% 181 238 340 457 590
0% 199 270 473 610,
95% 276 - 490 629
End Point 242 330 350 510 653
Recovery 94.0 99.0 93.0 99.0 99.0 —
Residue 1.0 0.5 0.0 1.0 1.0 -
Loss 3.0 0.5 5.0 0.0 0.0 ---
Specific Gravity .6803 1547 7857 8123 8203 e
Sulfur, wi% 004 004 014 015 .039 321
Freeze Point - = Below-65°C - — -
Flash Point 83°F -
Aromatics — — 20.58 16.78 - -
Olefins - — 1.24 1.62 --- ---
Saturate - - 78.18 81.60 . ---
Nitrogen - <1 <l - - - -—-
Gross Heat of Combustion — -— 19816 - — ---
US Cetane Index --- -~ --- 46.9 -—— =
Yield L.V. % : 5.5 17.0 7.0 20.0 19.0 - 315
Yield wt % 4.57 15.67 6.72 19.84 19.03 34.69
Smoke point -—- -—- —- 28 - o
Cloud Point - -~ - -44°F — -—
H2S - S = e Pos —
RSH - o — - Off Scale —
Viscosity @100° — - - 112.8 SUS 1552.3 SUS
Viscosity @210° - G 69.98 SUS
REMARKS:

: The results of this test relate only to the items tested. w W
! This report will not be reproduced except in full, < - I

without the written approval of the laboratory. FOR FALKNER RED RIVER LABORATORIES, INC



FROM : Falkmer/RedRiverLabs FaxX MO,

D 318-742-1448

LABORATORIES,

1039 PEARL DRIVE:P.O. BOX 5438
BOSSIER CITY,
PHONE: 318-746-2404-PAX: 318-742-1448

Apr,

FALKNER RED-RIVER

INC.

LA 71111

17 2023 83:37P" P4

LAB REPORT #: REPORT DA'TE:
4-142681 April 17, 2003
SUPPLIER: PAGE 1 OF 2

John D. Jones Engineering

REQUESTED BY¥:

DATE RECEIVED:

John D. Joneg March 1, 2003
Sample # Crude # |7 Crodo # de # Crude # Crude # Crode #
Crade TBP-200 200-300 300-350 350-500 500-650 650-1023
Gravity 6.5 56.0 48.6 42.7 41,0 v
113.P. 77 200 206 368 14k .-
3% Recovered A 96 )9 300 3M8 233 e
10% t 107 226 308 K | 200 =
20% 123 230 315 300 420
30% 132 233 318 408 435 -
40% 144 237 320 416 o -
50% 155 244 322 427 540 -
60 163 333 435 537 -
TO% 171 253 33n 4436 374 -
200 181 238 340 457 590 -
0% 199 270 473 610
95% - 276 450 620 -
Enut Puint 242 330 350 510 63%
Racovery 4.0 99.0 035.0 90.0 [C) -
Residuos 1.0 0.5 0.0 1.0 1.0 --
Loss 5.0 0.5 5.0 0.0 0.0
Speaific Gravity GRA3 7547 1857 .8123 8203 -
Soifur, wt 004 004 014 015 N3 321
Freeee Point — Below-65°C - —
Flask Point - “en 83°F _ -
Aromatics — - 20.58 16.78 B
{Henns e = 1.24 1.62 = -
Savurate — - 78.1% R1.60 -
Nitrogen - €] <1 -
(3rovis, Hest of Combustion — - = - =
S Crtane Index —- ae e 460 - =
Yield LY. % 3.5 17.0 7.0 20.0 i9.0 315
Yield wt %
Smoke point — —_ e 2 —
Cloed Point — — -— 44°F .- =
H2S — _ P i
RSIE - = - - OFf Scals
Viscosity @100° - = — 112 503 1552.3 SUS
Viscosity @210° - — - - 69.98 SUS
N
REMARKS:

A:x The results of this test relate ondy to the items tested.
A: This report will not be reproduced except in full,

without the written approval of the laboratory.

L LUl

rOR FALKNER RED RIVER LABORATORIES, INC



FROM : Falkner/RedRiverlabs FRX NO. @ 318-742-1448 Apr. 28 ZBEA3 A1:41PM Pl

#4214 Moslev R4

. - CORE LABORATORIES

713 943.3846 Pacsintle

revealiix FERVICTE

RICHARD MOSHER Date Reported: 4/22/03
FALKNER-RED RIVER LABS Date Received: 3/1¢/03
1039 PEARL DRIVE

BOSSIER CITY, LA 711!

Analytical Report
Test Result Units Method Date Analyst
Sample Number:  131514-807 Sample ID:  SaHEFAE Crodg Sample Revd:
Sample Date: Description; ‘ 4/10/03
Simulated Distillation-Crude
sp 19 Deg F ASTM D-3307 421403 DM
5 % off i%6 Deg F
10 % off 208 Deg F
15 % off 240 DegF
20 % off 277 Deg F
25 % off 112 Deg F
30 % off ' 349 Dcg R
33%off 103 DegF
40 % off 438 Deg F
45 % off 78 Deg F
50 % off 516 Dcg F
55 % off 558 Dcp F
60 % off 597 Deg F
63 % off 642 Deg F
70 % off 690 DegF
75 % off 738 Deg F
80-% off TRY D¢gF
85 % off 843 DegF
90 % off ol DcgF
95 % ol 996 Deg ¥
% Recoversd 93,2 @ 1000 Deg,
% Residue 418 {2 1000 Deg.
Samplc Number:  131514-008 Sample ID:  :Saugfled Sample Revd:
Sample Date: Description: S 4/10/03
Capiliary Gas Chromatogrsphy Attachod ASTM D-5134 Mod  4/11/03 PKT
The saslytical Iooult, o of irterptriion conbma i in this fiprt £ bascd upan ilediration and matensl SLBpURT by the chemt for whoiss éxclueia: and confisential uks iz zeport has been
mad¢. The IRANTCN TMURS, o0 iorg o Intery i o jep the best jud 1 of Carr Laboratones. Come Labomtonss, howeve, Migkes: 1o wamanty of represenBion, Honess of

impliod, of ony type, 3ng Sprrysly SISSpmS Eame 35 1 e procaciity p-upmupefmr'uor Drofiabieness of 3y oif, gas, coul, of ether mins, propey , well or =g n cannnction with which
Suth IPOr ¢ uryaed O7 sRast upon Tor 3y mason whatanver. Thin seport shall ik ber rEpFGOUGNT, 11 WhCH 9 il PRt withewt the wiiten apmevd) of Cors Laboratones.



FROM :

Falkner-RedRiverlabs FRX MO. @ 31B-742-1448 Jun. 24 2003 12:54PM P1
LABORATORIES, INC.
1039 PEARL DRIVE-P.O. BOX 54238
BOSSIER CITY, LA 71111
PHONE: 318-746-2404-FAX: 318-742-1448

LAB REPORT #: REPORT DATE:
4142 681 NQrch i8, 2003
SUPPLIER: PAGE 1 OF 2
John D. Jones Engineering .
REQUESTED BY: DATE RECRIVED:
John D. Jones January 6, 2003

Product Crude Crude I

| Urade Mancos #14 ’

Tank # Battery 2 Drakota

Sample ¥

Datz Shipped

Grayvity 325 41.3

LB.P. 162 124

5% Recovered Ay 240 194

10% " 304 2312

20% 405 285

30% 396 354

40% 563 427

50% 634 507

0% 595 387

0% 712 673

0% 124

0%

95%

End Point 716(cracked) | 732(cracked)

Rcoovery 330 81.0

Residue 16.5 13.0

Loss ] 1,0

Specific Gravity 3628 2139

RVP A K]

Pour Point 40°F +28°F

Sulfur, wit% 148 027

Flush, °F +48°F +34°F

Sali content 07 .08

Nilrogen

REMARKS:

A: The results of this test relate only ts the (1ems tested,

B: This report will pot be reproduced except in full,
without the written approval of the laboratory.

POR FALKNER RED RIVER LABORATORIES, INC



8210 Mosley Rd.
Houston, TX 77075

A T CORE LABORATORIES

Corelab

FETROLIUK SIRVICES

JOHN I FALKNER 7 Date Reported: 6/10/03
FALKNER-RED RIVER LABS Date Received: 6/9/03
1039 PEARL DRIVE ¢

BOSSIER CITY, LA 71111

Analytical Report

Test Result Units Method Date Analyst
Sample Number: 132369-001 Sample ID: Sample 5 Bottoms Sample Revd:
Sample Date: Description: ‘ 6/9/03
Bromine Number 22 g/100g ASTM D-1159 6/10/03 CB
Sample Number:  132369-002 Sample II); Sample 12 Bottoms Sample Revd:
Sample Date: Description: 6/9/03
Bromine Number 8.7 g/100g ASTM D-1159 6/10/03 CB
_3ample Number:  132369-003 Sample 1D: Sample 14 Bottoms Sample Revd:
Sample Date: Description: 6/9/03
Bromine Number 7.7 g/100g ASTM D-1159 6/10/03 cB

0 i

Approved By: %

Pat Gideons
Laboratory Supervisor

The analylical resufts. opinions or interpretations contained in this report are based upon information and material supplied by the client for whose exclusive and confidential use this report has been
made. The anatytical resulls, opinions or interpretations expressed represent the best judament of Core Laboratories. Core Laboratories, however, makes no warranty of faprasentqum, express of
implied, of any lype, and expressfy disclaims same as 1o the produclivity, proper operations or profitableness of any ail, gas. coal, or other mineral, properfty, w_ell or sand in connection with which such
report is used of relied upon for any reason whatsoever. This report shall not be reproduced, in whole of in part, without the written approval of Care Laborataries.



FROM : Falkner/RedRiverLabs FRX NJ. @ 318-742-1448 Fpr. B7 2003 88:51AM Pl

%210 Mosley Rd.
Houston, TX 77073

713 9439778 clophone CORE LABORATORIES
713 Y4 3-3846 Vaosinile Mﬂ_

PETRALTIM STRVITIS
JOHN 1 FALKNER Sample Number;  131163-005
PALKNER-RED RIVER LABS Sample Date:
Date Reported: 3/26/03
ks lasins Jenih/le Date Received:  3/18/03
BOSSIER CITY, LA 71111 G
. Sample ID: Zmemsg LT D
Description: - ——
Analytical Report
Test Resuit Units Method Date Analyst
Nitrogen Total by Chemilum 87 ppm wi ASTM D-4629 372403 T
Approved By:

Jean Waits
pervising Chemist

Tha anaiyticsl ru_ul‘.l. ORIMoNA y_tnm-prglnhum oqmnm inthia report are bessY UpCR FFOTMAToN AN MBtAIA 5Uppliad Dy The chant Tor whooe excilg v 90 corfionlial use thik (§pedt Mg ORGN
made. The sraiyiesl 7asults, opinions or intarpretetions axpragasd reprasent the best judpmant of Core Laborstorian Cors Labnratories, howsver, Makes no WBIFSrky 07 Jopre senialion, #A0rass of

implind. of any type. 3nd avpready dicziaime sama 3¢ 15 tha Broduetivity, Bropst SRRENONS of profitablancss of Aty &l 448, Cabl, of Sthar MIAAE, presdety, well of £3n4 1N cennaction with which such
Fapor 1% 1vad 0 TeliRe UGN Tow Ay fegeon wALMSDRYRT 158 repor shall net be repraduced, in whole of in par, withoul the written approvat of Core Laborstories.
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¢ 318-742-1448 Apr. 97 2003 B3:31AM P2

CORE LABORATORIES

FROM @ Falkner/RedRiverlabs
K210 Mazley Rd.
Houston, TX 77075
713 943.8776 Telephone
TEY 943-31846 Yacsimble
Core lab
FITANLTUR SERvICE

JOHNIFALKNER Sample Number: 131169-006
FALKNER-RED RIVER ELABS Sample Date:
TR - Date Reported: 3/26/03
RL DR ;
Date Received: 318
OSSIER CITY 1 5 >
B S Sample 1D: TG -200
Description:
Analytical Report
Test Result Units Method Date Analyst
Capiliary Gas Chromatography Arttached ASTM D-5134 Mod  3/18/03 PXT

Approved By: 5(’

Jean Waits
pervising Chemist

Thet aimlylical resuls, OGNS OF MSEPrS1alens COMaInEd 1 this rapart e Saserd pan informalion asd rratecial supptiag by Ts Cenl for whooe pxclush & A conticential e this reph PR b

Mot 100 INANCH] fesults, Opinions oF inderpy

QN expredd

it e Dast pdgment of Corn Labaratories. Core Laboratoring, Nowwydr, MAKES A0 wWaxTaTty OF (B3 BRENLINLIN, eSS oF

snplied, of 2ry type, and sEpredtly discloims rame as o IM produttivizy, proper aperations of profilbiences of ary pil gas, abal, o other mincr, preperty wall o0 $3nd 'n connaahion with which suth
teport 5 used of refied Upon for any reascn whatsaever. This repodt shall net be reproducad, in whoke or in part, withou! the witlen spproval of Core Laboratanes,



Corelab

" PETADLLYM SIRYICLS

8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

713-943-3846 Facsimile

CORE LABORATORIES

#14 1BP-200 ASTM D-6623 131169-6
Component Name WT % LV % Mol %
Ethane 0.03 0.06 0.08
Propane 1.28 1.71 2.33
Isobutane 1.50 1.81 2.08
N-Butane 6.80 7.99 9.53
2,2-Dimethylpropane 0.02 0.02 0.02
Isopentane 9.06 g.81 10.08
N-Pentane 11.69 12.53 13.00
2,2-Dimethylbutane 0.25 0.26 0.23
Cyclopentane 1.90 1.72 2.18
2,3-Dimethylbutane 1.26 1.28 1.18
2-Methylpentane 7.70 7.93 7.18
3-Methylpentane 4 87 493 4.54
N-Hexane 12.54 12,77 11.68
2,2-Bimethylpentane 0.36 (.36 0.29
Methylcyclopentane 9.35 8.39 8.92
2 4-Dimethylpentane 0.89 0.89 071
2,2, 3-Trnmethylbutane 0.09 0.0¢ 0.07
Benzene 1.89 1.45 1.95
3,3-Bimethylpentane 012 012 010
Cyclohexane 7.85 679 7.49
2-Methylhexane 3.14 3.11 2.52
2,3-Dimethytpentane 0.95 0.92 0.76
1.1-Dimethylcyclopentane 0.9 0.81 0.75
3-Methylhexane 2.72 2.66 218
Cis-1,3-dimethylcyclopentane 1.49 1.35 1.22
Trans-1,3-dimethylcyclopentane 1.28 1.15 1.05
3-Ethylpentane 0.14 0.13 0.11
Trans-1,2-dimethylcyclopentane 1.82 1.63 149
2,2,4-Trimethylpentane 0.01 0.01 0.01
N-Heptane 2.73 269 2.19
Methylcyclohexane 2.78 243 228
1,1,3-Trimethylcyclopentane 0.14 0.13 0.10
Ethylcyclopentane 0.07 0.06 0.08
2,5-Dimethylhexane 0.03 0.03 0.02
2.4-Dimethylhexane 0.03 0.03 0.02
Trans,cis-1,2 4-trimethyicyclopentane 0.06 0.05 0.04
Trans,cis-1,2,3-trimethylcyclopentane 0.04 (.04 0.03
Toluene 0.62 0.48 0.54
2,3-Bimethylhexane 0.02 0.02 0.01
2-Methylheptane 0.04 0.04 0.03
4-Methylheptane 0.01 0.01 0.01
Cis-1,3 dimethylcyclohexane (.03 0.03 0.02

0.03 0.03 0.02

3-Methylheptane
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8210 Mosley Rd
Houstan, TX 77075
713-943-9776 Telephone

713-943.3846 Facsimile CORE LABORATORIES
TETADLEDE StrALEE

131169-6

Component Name WT % V% Mol %
Trans-1,4-dImethylcyciohexane 0.01 om 0.01
Trans-1,2 dimethyicyciohexare 0.01 001 0.01
N-Octane 0.02 D 02 0.01
1,1,3-Trimethylcyciohexane .01 IR 0.01
Trans trans,1,2 4-trimethylcyclohexane 001 001 0.01
3-Ethyiheptane o0 Q0% 0.01%
Trane-1-ethyl-4-methyicyclohexane 0.03 003 0.02
Isobutylcyclopentane 0.02 002 0.01
N-Nenare 0.01 001 0.0
Trans-1-sthyl-3-methyleycichexane 003 003 0.0z
2 2-Dimethyioctaneg 0.03 003 0.2
Isopropylcyclohexane 001 001 0.01
2 4-Dimethyloctane 0.0 o0 0.0%
2.8-Dimethyloctane 0.03 0.03 0.02
N-propyicyclohexane 0.06 205 D04
N-butyleyclopentane 0.01 0.01 0.01
3,6-Dimethyloctane 0.02 .02 0.01
1-Methyl-3-ethylbenzene ) 0.01 0.01 0.01
1-Methyl-4-ethylbenzene 0.01 0.01 0.01
2.3-Dimethyloctane 0.03 003 002
1,3.8-Trimethylbenzene 0.03 002 .02
5-Methylnonane 0.0z 002 0.01
4-Methylnonane 0.01 oot 0.01
1-Methyl-2-ethylbenzene 0.02 002 0.01
2-Methyinonane 0902 002 0.01
3-Ethyloctane 0.02 3.02 0.01
3-Methylnonane 0.05 005 003
1,2,3.4 Tet-methylcyciohexane 0.01 001 0.04
C10 Naphthenes 0.01 0.1 0.0
1,2,4-Trimethylbenzene 0.07 0.05 0.05
Cis-t-methyl-3-propylcyclohexans 0.05 0.04 0.03
Trans 1,4 diethylcyclobexane 0.05 Q.04 .03
Trans-1-methyl-3-propylcyclohexane 0.01 0.01 0.01
1-Ethyl-2,3-dimethyleyeiohexans 0.01 0.01 oo
Isabutylbenzene 0.02 0.02 0.01
Cis-1-methyl-4-propylcyciohexahe 0.01 0.01 aom
N-Decane 0.04 0.04 0.02
1.2,3,4 Tet-methyleyclohexane 0.01 0.1 0.01
1.2.3-Trimethylbenzene 0.04 0.03 0.03
Trans 1,2 diethylcycichexane 0.01 0.01 0.01
1-Methyl-3-isopropylbenzene 0.01 0.01 0.01
Cis 1,4 diethylcyclobexane 2.01 0.0 2.01

1-Methyl-4-isopropylbenze ne 0.01 0.01 -0

I
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8210 Mosiey Rd.

’4 Houstan, TX 77075
' o 713-943-9776 Telephone

[areidi 713-943-3846 Facsimile CORE LABORATORIES
FTRILEUE SERVISTS —— ——
#14‘}33-.200 : ASTM D-8823 131169-6
Component Name WT % LV % Mol %
Indan {2,3-Dihydroindene} 0.02 o0 0.01
Sec-butyleyclohexane 0.07 0086 0.04
Butylcyclohexane 0.08 004 0.03
1,3-Diethylbenzene 0.01 001 .01
C11 Naphthenes . 0.01 0.01 0.01
1-Methyl-3-n-propylbenzene 0.02 0.02 0.01
1,3-Dimethyl-5-ethylbenzene 0.01 001 0.0
1-Methyl-2-n-propylbenzens 0.01 0.014 0.01
Cis 1-methyl 4-ter-butylcyclohexane 0.01 0.01 0.01
4-Methyldecane 0.02 0.02 0.01
1.4-Dimethyl-2-ethylbenzene 001 0.01 0.01
1 3-Dimethyl-4-ethylbenzene 001 001 0.1
3-Methyldecane 0.0t om 001
C11 Paraffins Q.01 0 01 0.0
1,2-Dimethyl-4-ethylbenzene 0.01 00 001
N-Undecane .01 o001 0.01
4-Methylundecans 0.01 o001 0.00
Tetradecares 0.03 002 Q.09
Pentadecanes 0.01 0.04 0.00
Hexadecanes 0.02 002 0.Cc1
Heptadecanes 0.04 oM 000
Cctadecanes 0.02 002 0.01
Eicosanes 0.01 001 0.00
Heneicosanes 0.02 0.02 0.01
Docosanes 0.0 0.01 0.00
Tetracosanes 0.01 oo 0.00
100.00 100.00 100.00
Mol WT of Sample 80.42
Mol WT CE& Plus 89.00
Density of Sample 06779
Density C6 Plus 0.7140
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@ygp;ﬁbo- ASTM D-8623 131169.6
Summary by Group
Totals Group %Wt % Vol
ParaHfin 33.94 36G.08
Isoparaf. - 33.53 3478
Olefin 0.00 0.00
Naphthene 28.24 2505
Aromatic 2.83 220
Oxygenates
* Uridentified 146 191
100.00 100 00
Summary by Carbon
Totals Group YWt % Vol
C4 8.40 9 80
5 22 67 24 08
C6 4571 43 80
cy 20.11 18 88
8 0.48 0.45
c9 0.40 034
<10 ¢.70 066
cn 0.07 007
Composite by Carbon
Group c# %Wt % Vol
Paraffin C4 £.90 799
(911 11.69 12 53
o] 12.54 1277
c7 273 269
c3 0.02 .02
c9 0.01 0.1
C10 0.04 Q.04
C1t .01 oM
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' 8210 Mosley Rd.
fa X Houston, TX 77075
713-943-9776 Telephone
713-943-3846 Facsimile CORE LABORATORIES
PEIMELIEN SIRVILTS ———
#@ﬁ&.«zool ASTM D-6623 131169-6
isoparaf. c4 1.50 1.81
C5 . 9.08 .83
cé 14,08 14.40
C7 8.41 8.28
c8 017 047
co 0.01 Q.01
c10 0.24 0.24
c11 0.04 0.04
Otefin Cd 0.00 000
c5 0.00 400
ol 0.00 oco
c? 0.00 000
c8 0.00 000
cs 000 000
c10 0.00 000
C11
Naphthane C4
C5 1.90 172
c6 17.20 1518
c7 8.35 743
c8 0.29 927
co 0.18 517
c1C 0.30 026
G11 0.02 0.02
Aromatic Ca
C5
C6 1.89 145
c7 0.82 048
cs 0.00 0.00
c9 0.20 015
c10 0.12 0.42
cn .00 0.00

The analylical resulls | opinions or intesrpretations contained in this report are based upon information and material supplied by the client for
whose exclusive and confidential use this réport hay been made. The analytical resuits, opinions, or interpretations expressed represent
ihe best judgement of Care Laboraiories. Core Laboraorles, however, makes no wamanty or representation, expressed or implied, of any
type, snd expressly dsclaims sama as 1o the productivity, proper operations of profifableness of any oil. gas, coal, or other mineral property,
well or sand in connection with such report is used or relied upan for any reason whatsoevar  The report shall nof be reproduced, in whole
or in part, without the writtan appeoval of Core Laboratories.,
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§210 Musley Rd.
Houstan, TX 77073

713 943-9776 Tclephone CORE LABO RATORIES
w 713 943-38456 Faesimile - 2= 4
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PETROLEUR Sexvites

JOHN { FALKNER Sample Number; 131165007
FALKNER-RED RIVER LABS Sample Date;

Date Reported: 3726/03

Date Roceived: 3/18/03

Sample 1D: MKZB&S(’% il

1039 PEARL DRIVE
BOSSIER CITY. LA 71111

Description:
Analytical Report
Test Result Units Method Date Analyst
Capillary Gas Chromatography Attached ASTM D-5134 Mog  3/18/403 PKT
Nitrogen Tota! by Chemilum, <] ppim wt ASTM D-4629 3120103 J

< .
Approved Ry: ] ak'bw

Jean Waits
Sdpervising Chemist

The Brdilical results, tpinions of nlenpresstions containest in thin report sea based upan Infermation and marerial SUpphed Dy 1 client [or whors xchusivi: 2 confidertial 15 this rapert ey teen
fade Tha anshtict resodd. opinions of Nlweprelaions fxpresscd repraset Ine DEH jutigrrent of Core Laboiatones. Care Latersiirios, hawever. Makas no warsrty of reprasenintion, axprezs oo
imphed, of arry type. and @upressly disclaima same as 1 the productivily. propst operations of profitebinness of sty 6T, 908, tool, of Other mircral. propirty, wall of ard in comnectinm Wil whch mush
report s usea o refied Upon P any raason whatsomver, Thiv raport shall net be repraduced. in whole or in Part, wiltax Ihe Wwrillen Spprovel of Cort Labarsiories,
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CORE LABORATORIES

ASTM D-85823

Component Name

Propane

1sobutane

N-Butane

Isopentane

N-Pentane

Cyclopentane
2.3-Dimethylbutane
2-Methylpentane
3-Methylpentane

N-Hexane
2,2-Dimethylpentane
Methyicyclopentane
2,4-Dimethy'pentane

2,2, 3-Trimethylbutane
Benzene
3,3-Dimethylpentane
Cyclohexane
2-Methyihexane
2,3-Dimethylpentane
1.1-Dimethylcyclopentane
3.Methylhexane
Cis-1,3-dimethylcyclopentane
Trans-1,3-dimethylcyclopentang
3-Ethylpentana
Trans-1,2-dimethylcyclopentane
2.2 4-Trimethylpentane
N-Heptane
Methylcyclohexane
1.1.3-Trimethylcyclopentane
Ethvicyclopentane
2,5-Dimethylhexane

2 4-Dimethylhexane
Trans,cis-1,2 4-trimethylcyclopentane
3.3-Dimethythexane
Trans,cis-1,2,3-trimethylcyciopentane
2.3, 4. Trimethylpentane
Toluene

2,3-Dimethylhexare
2-Mathyl-3-Ethyipantane
1,1,2-rimethyleyclopentane
2-Methytheptane
4-Methylheptane
3.4-Dimethylhexane

WT %

9.1
0.07
0.23
0.14
0.15
003
£.02
o
0.03
0.33
¢.o3
0.51
0.09
0.01
Q.12
0.03
1.28
1.54
0.47
0.39
1.89
1.03
1.04
0.14
1.66
0.02
8.61
13.04
1.27
0.48
0.49
0.5%
1.186
0.14
0.98
0.10
5.18
0.87
0.08
0.01
3.52
1.04
0.12

LV %

0.16
0.08
0.30
G.17
0.18
0.03
0.02
0.13
019
0.37
0.03
0.61
0.10
0.01
010
0.03
1.23
1.70
0.51
.39
2.06
1.04
1.04
0.15
1.56
0.02
7.25
12.69
1.27
0.47
0.53
083
116
015
097
210
4 48
0.92
0.08
0.0
378
1.11
0.13

131169-7

Mol %

0.27
0.13
043
o2
0.22
0.05
0.02
0.14
0.11
0.41
0.03
065
0.10
o
0.17
0.03
164
165
0.51
0.43
2.03
113
1.14
015
1./1
0.02
7.10
14,32
122
0.53
0.46
0.56
1.1
0.13
0.94
0.09
505
0.82
0.08
0.01
3.3z
0.98
0.1
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8210 Mosley Rd.
ezt % Housion, TX 77075
& 713-543-9775 Telephone
Corelah 739433846 Facsimie CORE LABORATORIES
MR

ASTM D-6623 131169-7

Component Name WT % LV % Mol %
Cis tfrans 1,2 4-trimethyicyclopentane 0.17 0.17 016
Cis-1,3 dimethylcyclohexana 4.45 438 427
3-Methylheptane 282 299 2.66
Trans-1,4-dimethylcyclohexane 2.04 2.01 1.98
1,1-Dimethyleyciohexane 062 0.60 0.59
2,2,5-Trimethyl/hexane 0.07 007 .08
Trans-1-ethyk3-methylcyclopentane D.A7 0.7 016
Cis-1-ethyl-3-methylcyclopentane 0.17 0.16 0.16
Trans-1-ethy}-2-methylcyclopentane 0.28 p.28 ¢.28
1-Ethyl-1-methylcyclopentane 011 0.1 0.1
Trans-1,2,dimethylcyclohexane 213 2.06 2.04
Trans-1,3 dimethyicyclohaxane 0.02 0.02 0.02
N-Octane 8,79 838 8.30
isopropylcyclopentane 0.18 017 047
2,4, 4-Trimethylhexane 0.02 coz 0.02
2,3,5-Trimethylhexane 0.08 £.08 0.07
Cis-1-ethyl-2-methytcyclopentane Q.04 0.04 0.04
2,2-Dimethytheptane ) 023 0.24 0.19
Cis-1,2-dimethylcyclohexane 0.41 0.39 0.39
2,4-Dimethylheptane 0.64 087 0.54
4,4-Dimethylheptans 0.06 0.06 0.08
Ethylcyclonexane 3.24 3.08 311
Cis,cis, 1-3-5,trimethyleyclohexane 0.06 0.06 0.C5
2,8-Dimethytheptane 106 1.12 .82
1,1,3-Trimethyleyclohexane 1.35 1.30 t.15
C9 Naphthenes 0.83 0.80 0.71
2.5-Dimethylheptane 1.19 1.24 1.00
3 5-Dimethytheptane 0.25 0.26 0.21
Ethylbenzene 0.93 080 0.94
Trans trans, 1,2 4-trimethyicycichexane 1.00 Q97 0.85
Cis trans, 1,3, 5-rimethylcyclohexane 0.06 008 6,05
Meta-Xylene 4.58 308 4.63
Para-Xylens 1.43 1.25 1.45
2.3-Dimethylheplare 1.01 104 0.85
3,4-Dimethylheptane DL 0.08 0.08 0.07
3.4-Dimethylheptane L/D 0.43 J.44 0.36
4-Methyloctane 0.80 0.83 0.67
2-Methyloctane 0.98 1.04 0.83
Cis,cis,1,2,3 trimethylcyclohexane 0.11 Q.11 0.09
3-Ethylheptane 0.32 0.34 0.27
3-Methyloctane 1.1 1.15 0.93
Ortho-Xylene 1.77 1.51 1.80

Trans-1-Methyi-2-propyicyclopentane 0.04 Q.04 0.03

2
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! 8210 Mcsley Rd.
A Houston, TX 77075

. 713-943-9776 Telephone

Corelah 7135433846 Facsimile CORE LABORATORIES
FLEROL DM SEAVICZY

ASTM D-6623 131168-7

Component Name WT % LV % Mol %
Cis-1-sthyl-3-meathyicyclohexane .13 c.12 Q.11
Trans-1-ethyl-4-methylcyclohexang 0.69 0.65 059
Isobutylcyclopentane 0.48 0.46 C.41
1-Ethyl-1-methylcyclchexane 0.05 0.05 0.04
Cis trans, 1,2 3,trimethylcyclohexane 0.07 0.07 0.06
Trans, trans, 1,2 3 trimethylcyclohexane 0.04 0.04 003
N-Nonane 255 267 2.14
Trans-1-ethyl-3-methylcyclohexane 0.28 0.27 0.24
Trans-1-ethyi-2-methyicyclohexane 0.08 00s 008
jsopropylbenzene 0.09 0.08 0.08
2,2-Oimethyloctane 0.25 0.26 .19
Iscpropylcyclohexane 0.07 0.07 0.06
Cis-1-ethyl-2-mathylcycichexane 0.03 0.03 0.03
2.4-Dimethyloctane 0.1& 0.16 0.1
2.6-Dimethyloctane 0.19 0.20 014
2,5-Dimethyloctane Q.04 0.04 0.03
N-propylcycichexane 0.31 0.29 0.28
N-butylcyclopentane Q.08 0.05 .04
2.7-Cimethyloctane 0.03 0.03 0.02
n-Propylbenzene 0.13 0.11 D12
3,6-Cimethyloctane 0.05 0.05 0.04
1-Methyi-3-ethylbenzene Q15 Q.13 0.13
1-Methyl-d-ethylbenzene 0.08 0.07 0.07
1,3,5-Trimelhylbgnzens 012 010 011
5-Methylncnane 0.02 0.02 0.02
4-Methylncnane 0.04 004 0.03
1-Methyl-2-ethyibenzene 0.C4 0.03 0.04
2-Methylnonane 603 003 0.02
3-Ethyloctane 0.01 001 0.01
3-Methylnonane 0.06 005 004
1.2,3.4 Tet-methylcyclohexane 0.01 0.01 0.01
C10 Naphthenes 003 0.03 0.02
1.2,4-Trirnethylbenzene 0.10 0909 0.09
Cis-1-methy!|-3-propylcyclohexane 0.02 0.02 0.02
Trans 1,4 diethyleyclchexane 0.02 002 092
N-Decane 0.10 0.10 008
1,2,3-Trimethylbenzene 0.01 ¢ 01 0.01
Sec-hutyicyclohaxane 0.04 o 01 0.01
Bulylcyclohexane 0.01 0.01 0.01
N-Undecane 0.0 0 01 0.01
4-Methyluncecane 0.01 0.01 001
C11 Arematic 0.01 0.01 .01
Tetradecanes 0.02 302 oe1
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ASTM D-6623 131169-7
Component Name WT % LV% Mol %
Hexadecanes 0.01 0.01 0.00
Heptagecanes 0.01 Q.01 0.00
Ocladecanes 0.01 0.01 0.00
Eicosanes oM 0.01 0,00
Heneicosanes 0.01 oM 0.00
Docosanses 0.01 0.01 0.00
Tetracosanes 0.01 0.01 0.00
Pentacosanes 0.0t 0. 0.00
100.00 100.00 100.00
Mol WT of Sample 107.69
Mol WT C8& Plus 108.29
Density of Sampla 0.7548
Censity C6 Plus 0.7561
Summary by Group
Totals Group %Wt % Vol
Paraffin 18.77 20.26
Isoparaf, 23.53 25.12
Qlefin 0.00 0.co
Naphthene 42 .66 41.62
Aromatic 14,72 12.73
Oxygenates
. Unidentified 022 027
100.00 100.C0
Summary by Carbon
Totals Group %Wt % Vol
C4 0.30 0.39
(ol 032 038
ceé 2.46 248
c7 33.53 3351
Cs8 44.74 44 38
(] 17.35 17 50
C10 1.06 109
c11 0.02 002
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ASTM D-6623 131169.7
Composite by Carbon

Group C# %Wt % Vol
Paraffin C4 0.23 0.3C
G5 0.15 018
ol 033 0.37
c7 6.61 7.25
cs 879 9.38
co 285 287
c10 0.10 8.10
C11 0.0 0.01
Isoparat. C4 0.67 0.08
Cs 0.14 0.17
cs 022 0.25
c7 4.20 4.59
cs 9,80 10.45
co 8.34 8.68
c10 0.86 0.89
Cit Q.0C C.co
Olefin C4 0.00 0.00
Ch 0.Co 0.c0
CB 0.00 0.00
c7 0.C0 0.00
C8 0.00 6.00
Ccg 0.0¢ 0.00
c10 0.00 0.00

Cc11

Naphthene C4
Cs 0.03 003
Ce 1.79 1.74
o7 17 .54 719
c8 17.46 17 03
Co 574 5.53
c10 010 210
CT1t .00 000
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FITRILION STRVICEY —
ASTM D-6623 131169-7
Aromatic C4
oL
ce 012 0.10
c7 518 4.48
8 859 752
C9 072 0.62
c10 0.00 0.00
C11 0.01 0.01

The snalyvtical resulls , Opinions or interpretations contained in this report 3re based upon information and material supplied by the client for
whose exclusive ang confidential use thie report has becn made. The snaivtical results, opinions, orinterpretations capressed represent
the best judgemert of Core Laborawries. Core Laboratories, however, makes no warranty of repressntation, expressed or implied, of 2ny
type, and expressly disclaims same as to the productivity, proper operations or profitableness of any o, gas, ¢ozl, or other mineral propeny,
well of sand In connection with such repost is used of rolied upen for any reason whatscever, The repest shall ro! be reprodeced, in whole
or in part, without the wiitten approval of Core Laboratories.
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PFRIRIL IR SV )CE
JOHUN [ FALKNER Sample Number:  131169-008
FALKNER-RED RIVER LABS Sample Dale:
. Date Reported: 3726403
Lﬁgsﬁgﬁ'%’{%“ﬁ’f 711 (BIDLELH RS b
‘ Sample ID: TH14300-350
Descriplion:

Analytical Report

Test Result Units Method Date Analyst
Capillary Ges Chromargraphy Altached ASTM D-5134 Mod  3/19/03 PKT
Naphthalenes in Jot Fuel Q.04 WT % ASTM L-1840 320003 KC
Wirogen Total by Chemilum. <l ppm wt ASTM D.4629 3720403 IT

Approved By: fut~u
Jean Wairs
crvising Chemist

Tha anshylica) rosuils, oprions g‘hterp?qmm Coytuined in thug F8PON i Kt LR IMOIMation and moter gl supolied by the cient For whose exciurivs ing confidenbinl bRe s repdft N3 Daen
mace. THe Asnslytica resulls, opiniofss of interprolations Gupx esscd repregant ing best pocgmienl of Corn Laboraies. Core Laboratones, howeves, Mekss no wamanty of représentation, axgress of
impiac, of ¥y brpo, ang' expressly clsciams same ns o the preducivily, propor operalisas & profitablevez. ul wy il ga3, 0o51 oF Ser munera), proparty, well or 590017 CONMeCtion with which mach
FADKN % USE0 Of Malisd upon fE sy (s witatsoaver Thi repin shsll et bo seir oguesc, inwhol O in part, without the wolea JppIoval OF Core Labaratories,
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8210 Mosley Rd.
Houston, TX 77075
713-843-3776 Telephone

Core Lab 713-943-3848 Facsimile CORE LABORATORIES
POIROU kX SEAMLLY
?ﬁj»s,soo-sso ASTM D-5623 131169.8
Component Name WT % LV % Mol %
Propane 0.01 0.02 0.03
N-Butane 0.01 0.01 0.02
N-Heptane 0.03 0.03 0.04
Methylcyclohexane 0.10 0.10 0.13
1,1.3-Trimethylcyclopentane 0.01 0.01 0.01
2,5-Dimethythexane 0.01 0.01 0.01
2,4-Dimethylhexane 0.01 0.01 0.01
Trans,cis-1,2, 4-timethylcyclopentane 0.02 0.02 0.02
Trans,cis-1,2,3-trimethylcyclopentane 0.02 002 0.02
Toluena 0.06 005 0.09
2 3-Dimethylhexane 0,01 001 0.07
2-Methylheptane 0.07 008 008
4-Methyiheptane 0.02 0.02 0.02
Cis~1,3 dimethyicyciohexane 0.0% 009 Q.11
3-Methytheptane 0.06 0.07 0.07
Trans-1,4-dimethyleyciohexane 0.04 0.04 0.08
t,1-Dimethylcyclohexane . 0.0 0.01 ¢.01
Trans-1,2,dimethylcyckohexane 0.0% 3.05 0.08
N-Octane .18 0.21 022
2,2-Dimathytheptane 0.01 0.1 0.01
Cis-1,2-dimethyloyclohexane 0.02 0.02 0.02
2.4-Dimethylheptane 0.04 .04 0.04
Ethyicyclohexane 0.30 0.29 0.35
Cis,cis, 1-3-5, trimethylcyclohexane .01 0.01 .01
2,6-Dimathylheptane 0.09 0.10 u.08
1,1,3-Trmethylcyclohexane 2t ) 0.38 0.40
C9 Naphthenes 5,30 523 5.54
2,8-Dimethylheptane 010 n.11 0.10
3,6-Dimethylheptane 0.04 0.04 0.04
Ethyibenzene 0.07 0.06 0.09
Trans trans,1,2,4-trimethvicyclohexane 087 0.87 0.81
Cis,trans, 1,3,5-trimethylcyclohgxane 0.05 0.05 0.05
Meta-Xylere 0.83 0.74 1.03
Para-Xylene 023 0.21 0.29
2,3-Dimethylheptane 0.47 0.50 C.48
3.4-Dimsthylheptane D/L 0.04 0.04 0.04
3.4-Dimethylheptane L/D 0.16 0.17 0.18
C8 Paraffins 3.14 CRCY 3.23
4-Methyloctane 0.56 0.60 .58
2-Methyloclane 0.82 0.89 0.84
Cis,cis, 1,2 3 trimathylcyclohexane C.10 0.10 0.10
3-Ethylheptane 0.1 D.65 0.52

3-Methyloctane 1.25 1.34 1.29
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8210 Mosley R4,

}; Houston, TX 77075
h ool 713-943-9776 Telephone

Core l.ab 713-043-3846 Facsimile CORE LABORATORIES
PITASSINN STRYCTS
o R

3;‘!;@;300:-3501}» ASTM D-6623 131169.8
Component Name WT % LV*% Mol %
Ortho-Xylene 0.92 0.81 1.14
Trans-1-Methyl-2-propylcyclopentane 0.08 0.08 0.08
Cis-1-gthyl-3-methylcyclohexane 037 0.36 0.39
Trans-1-ethyl-4-methylcycichexane 2.25 217 235
Isobutylcyclopentane 181 1.59 1.68
2.2.6-Trmethytheptane 004 004 0.04
1-Ethyl-1-methyicyclohexane 0.12 0.12 0.13
Cis,trans,1,2,3,trimethyicyclohexane 0.28 028 0.29
Trans,trans,1,2,3 timethylcyclohexane 0.24 023 0.25
N-Nonane 898 1085 10.27
Trans-1-ethyl-3-methylcyclohexane 1.88 1.83 1,94
Trans-1-ethyl-2-methylcyclohexane 0.57 056 0.80
Cis-1-ethyl-4-methylcyclohexane 0.01 .01 0
isopropylbenzene 0.36 032 040
2.2-Dimethyicctane 1.70 1.81 1.58
Isopropylcyclohexane 0.71 068 0.74
Cis-1-ethyk-2-methylcyclohexane 0.32 0.31% 033 .
2,4-Dimethyloctane 154 165 143
2.6-Dimethyloctane 3.40 3jat 315
2,5-Dimethyloctane 060 064 0.56
N-propyleyclohexane 3.71 3.60 3.88
N-butylcyclopentane 075 D.74 0.78
2.7-Dimethyloctane 0.36 0.39 .33
n-Propylbenzene 070 0.63 0.77
3.6-Dimethyioctane 1.02 1.07 0.85
1-Methyl-3-ethyibenzene 2.39 213 262
1-Methyl-4-ethyibernzene 1.01 0.90 1.1
2,3-Dimethyloctane 0.86 0.90 0.80
1,3.5-Trimethylbenzene 2.15 1.91 2.36
4-ECthyloctane 031 0.33 0.29
5-Methyinonane 0.88 0.93 082
4-Methyinonane 1.89 1.99 1.75
1-Methyl-2-ethyibenzene 0.77 0.67 0.85
2-Methylnonane 2.07 2.19 192
3-Ethyloctane 0.60 0.63 0.58
1,2.3.5 Tet-methylcyclohexane 0.29 0.28 027
3-Methylnonane 2.38 2.50 2.21
1.2,3,4 Tet-methylcyclohexane 0.62 061 0.58
GC10 Naphthenes 2,18 21 2.02
C10 Paraffin 1.00 1.03 0.84
1.2, 4-Trimethytbenzene 5.36 4.72 £.88
Cis-1-methyl-3-propyleyciohexare 1.62 159 1.52
Trans 1,4 diethyleyclohexane 142 139 1.34
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f ) 8210 Mosley Rd.
Houston, TX 77075
h 7__,': 713-943-9776 Telephone
Core lab 713-843-3846 Facsimile CORE LABORATORIES
TETRDLEUM SERYICTS
e R _

§#14,300-350 ASTM D-6623 131169-8
Component Name WT % Lv % Mol °%4
Trans-1-methyl-3-propylcyciohexane 028 027 0.26
1-Ethyl-2,3-dimethyicyclohexane 024 0.24 0.23
Isobutylbenzene 0.14 0.13 0.14
Cis-1-methyl-4-propylcyclohexane 0.36 0.35 0.34
sec-Butylbenzene 045 0.40 0.44
N-Decane 9.50 10.03 8.81
1,2,3,4 Tet-methylcyclohexane 0.31 0.30 0.29
Trans 1,3 diethyicyclohexane 0.18 018 0.15
1.2,3-Trimethylbenzene 1.27 109 1.39
Trans 1,2 diethylcyclohexane 0.16 .16 0.15
1-Methyl-3-isopropylbenzene 037 0.15 0.17
Cis 1.4 diethylcyclohexane 0.1g 019 0.18
1-Methyi-4-isopropylbenzene 0.18 018 018
Indan (2,3-Dihydroindene) 0.11 0.09 9.12
Sec-butylcyclohexane 1,58 1.56 1.50
Butylcyclohexane 091 088 ¢ 88
1,3-Diethyibanzere 0.09 £.08 0.09
C11 Naphthenes 0.89 .86 0.7¢
1-Methyi-3-n-propylbenzene 0.46 .41 0.45
1.4-Digthylbenzene Q27 0.24 0.27
1,3-Dimethy -5-gthylbenzene 0.33 .29 0.32
1.2-Diethyibenzene 0.03 0.03 0.03
1-Methyl-2-n-propylbenzene 0.11 0.10 211
C11 Paraffins 1.20 1.24 1.01
4-Methyldecans 0.35 0.38 0.30
5-Methyldecans 0.22 023 019
1.4-Dimethyl-2-ethylbenzens 0.12 0.11 012
1,3-Dimethyl-4-ethyibenzene 0.11 0.10 0.1
3-Methyldecans 0.20 .21 0.17
1.2-Dimethyl-4-ethylbenzene 0.15 013 0.15
1.3-Dimethyl-Z-athyibenzene 0.01 0.0 0.01
Tricyclodecane 0.13 ¢.13 013
1-Methylindan 0.01 qot 2.01
1.2-Dimethyi-3-Ethyibenzene 002 0.02 0.02
N-Undecane 0.9% 1.03 0.84
1.2.4,5-Tetramethyibenzene 0.03 0.03 0.02
1,2,3,5-Tetramethyibenzene 0.04 0.03 004
4-Methylindan 0.01 0.01 0.01
5-Methylindan 0.01 G.01 £.01
1.2.3,4-Tetramethyibenzene 0.03 0.03 0.03
6-Methylundecane 0.04 004 0.03
4-Methylundecane 0.02 002 0.02
Naphthalens 0.02 0 o2 0.02
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8210 Mesley Rd.

'A?‘ Houston, TX 77075
.‘ 713-943-9776 Telephone

Corelab 713-343-3846 Facsimile CORE LABORATORIES
TLIRBLIUN TEAYIETY
#1@9@3’50&* ASTM D-6623 131169-8
Component Name WT % LV % Mol %
C11 Aromatic 015 013 0.13
N-Dodecane 0.09 0.09 0.07
Dodecanas 0.24 0.21 0.20
2-Methylnaphthalene 0.01 0.01 0.0
Tridecanes 0.0 0.01 001
N-Tridecane 0.02 0.02 o
Tetradecanes Q.02 0.02 0.01%
FPentadecanés D01 001 0.0t
Hexadecanes 00 oo 0.01
Heptadecanes 0.01 001 0.01
Octadecanes 0.01 oM 0.09
Eicosanes 0.0 0.01 0.00
Heneicosanes 0.01 oM 0.00
Docosanes .01 0.01 0.00
100.00 103 00 100.00
Moi WT of Sample 131.95
Mol WT C6 Plus 131.68
Density of Sample 0.7749
Density C& Plus 0.7749
Summary by Group
Totals Group %Wt % Vol
Paraffin 2070 21.96
Isoparaf. 28.07 29.68
Olefin 0.00 0.00
Naphthene 3157 30.93
Aromatic 19.18 16.97
Oxygenates
N Unidentified 048 0.45
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| ﬁ 8210 Mcsley Rd.
‘\ Houston, TX 77076

713-943-9776 Telephone

) tureiali 713-943-3846 Facsimlie CORE LABORATORIES
. PETRELEYM SERYICLE
L _— s . o
%@390—350 ASTM D-66823 131169-8
Summary by Carbon

Totals Group YWt % Voi

Ca 0.01 C.01

Cs Q.00 0.co

ce 0.ao 000

Cc7 0.18 0.18

oF:} 2.98 2.78

i} 50.92 5001

C10 41.37 42.45

C1t 4,05 4 11

Composite hy Carbon

Group C# YWt % Voi

Paraffin C4 ¢.01 0.0

ce 0.00 .00

=8 2.00 0.00

Cc7 2.03 .03

ca 0.19 0.21

ca 993 1065

C10 8.50 10.03

C11 0.89 1.03

Isoparaf, C4 coo 0.00

C5 0.00 a.00

Ce Q.00 0 a0

C7 0.00 0.00

C8 0.18 0.20

€9 723 7.70

C10 18.65 19.70

c1 2.01 2.08

Olefin C4 0.00 000

Ch 0.00 coo

CB 0.00 000

c7 0.00 000

C8 0.00 0.0C

C9 0.00 0.Co

ci0 0.00 .00

Ct1
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8210 Mosiey Rd.

~‘_ Houston, TX 7707s
. 713-943-9776 Telephone

C Lab 713-943-3846 Facsimile CORE LABORATORIES
PLIXDLEW SIAYRDS
M
7#14300.350 ASTM D-5823 131169-8
Naphthene C4
Cs .00 0.00
C6 0.00 0.00
c7 0.10 .10
C8 0.56 0.55
Co 19.59 18.20
C10 10.43 10.22
c11 0.59 0.86
Aromatic C4
Cs
ol 0.00 0.00
c7 0.06 0.05
C8 2.05 1.62
c9 14,12 12.46
c10 2.79 2.50
c11 0.15 0.14

The analytical results , opinions or interpretations contained i ths report are based upon information and matarial supplied by the client for
whose exclusive and confidential use this report has been made. The analytical results, opinicns, of interpretations expressed represent
the best judgemnant of Cors Laboratories. Core Leboratories, hiwever, makes no walrtanty or representation, expressed or implied. of any
type, and expressly disclaims same as to the productivity, proper operations or profitableness of any ail, gas, coal, or other mineral property,
well of sand in connection with SUch report is used or relied upon for any reason whatsoever. The ‘epert shall nol be reprcduced, in whole
o1 in pan, without the written approval of Corg Laboratoriss.



8210 Mosley Rd.

," Houston, TX 77075
"“'n o) 713-943-9776 Telephone

Core lah  [13-943-3846 Facsimile CORE LABORATORIES
* PETROLIUM SERVICES
Sample # 14 {350-500) ASTM D-6623 131514-8
Component Name WT % LV % Mol %
Propane 0.01 0.02 0.04
Isobutylene 0.01 0.01 0.03
N-Butane 0.01 0.01 0.03
Isopentane 0.01 0.01 0.02
1-Pentene 0.01 0.01 002
N-Pentane 0.01 0.01 0.02
2-Methylpentane 0.01 0.01 0.02
1-Hexene 0.01 0.01 0.02
N-Hexane 0.01 0.01 0.02
1-Heptene 0.01 0.01 0.02
N-Heptane 0.02 0.02 0.03
Methylcyclohexane 0.01 0.01 0.02
2-Methylheptane 0.01 0.01 001
3-Methylheptane 0.01 0.01 0.01
1-Octene 0.01 0.01 0.02
N-Octane LAY 0.02 0.03
Ethylcyclohexane 0.01 0.01 0.02
1,1,3-Trimethylcyciohexane 0.01 0.01 0.01
C9 Naphthenes 0.0 0.01 0.01
Trans,trans,1,2 4-trimethylcyclohexane 0.01 0.01 001
Meta-Xylene 0.01 0.01 002
2.3-Dimethylheptane 0.01 0.01 0.01
4-Methyloctane 0.01 0.01 0.01
2-Methyloctane 0.01 G.01 0.01
3-Methyloctane 0.02 0.02 0.03
Ortho-Xylene 0.01 0.01 0.062
Trans-1-ethyl-4-methylcyclohexane 0.03 0.03 0.04
1-Nonene 0.01 0.01 0.01
isobutyicyclopentane 0.02 - 0.02 0.03
N-Nonane .10 0.1 0.13
Trans-1-ethyl-3-methylcyclohexane 0.02 6.02 0.03
Trans-1-ethyl-2-methylcyciohexane 0.01 0.01 0.01
2,2-Dimethyloctane 0.01 0.01 0.01
Isopropyicyclohexane : 0.02 0.02 0.63
2,4-Dimethyloctane 0.02 0.02 0.02
2.6-Dimethyloctane 0.05 0.06 0.06
2, 5-Dimethyloctane 0.01 0.01 0.01
N-propylcyclohexane 0.04 0.04 .05
N-butylcyclopentane 0.01 0.01 0.01
2. 7-Dimethyloctane 0.01 0.01 0.01
n-Propylbenzene 0.04 .04 0.06
3,6-Dimethyloctane 0.02 0.02 0.0z
1-Methyl-3-ethylbenzene 0.05 0.05 0.07

1 v
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8210 Mosley Rd.

Houstan, TX 77075

713-943-9776 Telephone

713-943-3846 Facsimile CORE LABORATORIES

M —

Sifnple #:14:(350500) ASTM D-6623 1315148
Component Name WT % LV % Mol %
1-Methyl-4-ethylbenzene 0.05 0.05 0.07
2,3-Dimethyloctane 0.07 0.08 0.08
1,3,5-Trimethylbenzene 0.10 0.08 0.14
4-Ethyloctane 0.02 0.02 0.02
5-Methylnohane 0.03 0.03 0.04
4-Methylncnane 0.07 0.08 0.08
1-Methyl-2-ethytbenzene 0.05 .05 0.07
2-Methylnonane 0.07 0.08 008
3-Ethyloctane 0.04 0.04 005
1.2,3,5 Tet-methyicyciohexane 6.03 0.03 004
3-Methyinonane 0.18 0.18 019
1,2,3.4 Tat-methylcyclohexane 0.01 0.01 a0
1,4 Cimethy!-2-elhylcyclochexane 0.08 0.08 0.10
C10 Naphthenes 014 0.14 17
C10 Para’fin Q.03 (.03 Q.03
1,2.4-Trimethylbenzene 0.37 0.34 0.53
Cis-1-meathyl-3-propylcycichexane D25 0.26 0.30
Trans 1,4 diethyleyclohexane .23 .24 0.28
Trans-1-methyl-3-propylcycichexane 0.04 0.04 0.08
1-Ethyl-2 3-dimethylcyclohexana C.04 0.04 0.05
Isobutylbenzene 0.14 0.13 018
Cis-1-methyl-4-propylcydiohexane 0.08 - 0D.08 a.10
N-Decane 1.87 208 2.24
1,2,3,4 Tet-methylcyclochexane 0.08 009 0.11
Trans *,3 diethylcyclohexane 0.05 008 0.07
1,2.3-Trimethylbenzene 0.28 0.23 0.37
Trans 1,2 diethylcyclohexane 0.08 0.08 0.10
1-Methyl-3-isopropylbenzene 0.10 0.09 0.13
Cis 1,4 diethyfcyclohexane oo 007 0.09
1-Methyl-d-isopropylbenzene 0.12 0.1 0.15
Indan {2,3-Dihydroindens) 016 013 23
Sec-butylcyclohexane 0.89 491 108
Butyicyclohexane 0.82 083 100
1,3-Diethylbenzene 0.28 026 0.36
C11 Naphthenes 069 069 078
1-Methyl-3-n-propylbenzene 041 0.38 0.52
1.4-Diethylbenzene 0.31 0.29 0.39
1,3-Bimethyl-5-ethylbenzene 033 0.31 0.42
1,2-Diethylbenzene 017 018 0.22
1-Methyl-2-n-propylbenzene 0.19 018 0.24
Cis 1-methy] 4-ter-butylcyclohexane 0.44 G.44 0.49
4-Methyldecana 0.70 078 0.76
5-Methyldecans 0.37 0.40 0.40
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i 8210 Mosley Rd.

ey ‘ Houston, TX 77075
h 713-943-0776 Telephone

EDl'Elﬂ] 713-943-3846 Facsimile CORE LABORATORIES
FLIXCLIIN STRYICH ma— — A
‘Samiplé#14-(350:500) ASTM D-6623 1315148
Component Name WT % LV % Mol %
1,4-Dimethyi-2-ethylbenzene 076 0.70 0.97
1,3-Dimethyl-4-ethylbenzene 0.47 0.38 0.52
3-Methyldecane 0.47 0.51 0.51
C11 Paraftins 0.18 0.19 0.20
1,2-Dimethyl4-sthylbenzene 0.41 0.38 052
1,3-Dimethyl-2-ethylbenzene 018 0.18 0,23
Tricyclodecane 0.568 0.58 0.70
1,2-Dimethy}-3-Ethylbenzene 0.34 0.31 0.43
N-Undecane 507 5.52 553
1.2.4 5-Telramethyibenzene 0.20 0.27 0.28
1,2,3,5-Tetramethylbenzene ¢.51 0.48 0.65
C11 Unidentified 173 1.75 1.83
4-Methylindan 0.45 0.38 0.68
5-Methylindan 0.37 031 0.48
1,2.3,4-Tetramethylbenzensg 0.48 .43 0.81
Tetralin 0.02 0.02 003
8-Methylundecane 0.61 0.68 061
5-Mettyiundecane 0.45 0.49 0.45
Pentylbenzene .09 0.08 0.10
Naphthalene 0.5% .41 068
3-Methylundecane 0,24 0.26 0.24
C11 Aromatc 7.41 5.90 853
N-Dodecane £.39 5.7¢ 5.40
Dodecanes 6.87 542 722
Tridecanes 12.01 11.99 11.74
N-Tridecane 5.98 5.34 5.52
Tetradecanes 1423 14.02 i278
N-Tetradecane 5.55 5.86 4.77
Pentadecanes 10.28 1000 8.51
N-Pentadecane 274 287 2.20
Hexadecanes 2.55 2.46 1.96
N-Hexadecane 0.57 .60 0.43
Heptadecanes 0.56 054 0 40
N-Heptadecane 0.15 018 01
Octadecanes 0.15 014 0.1Q
N-Cctadecane 0.04 004 0.03
Nonadecanes 0.02 002 0.01
N-Nonadecane 0.02 002 (L]
Eicosanes 001 001 oM
Unidentified 0.08 0.16 .15

100.00 10000 100.00
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i 8210 Mosley Rd.
= A Houston, TX 77075
o % 713-243-9776 Telephone
e B 3846 Facsimie CORE LABORATORIES
Corelab
PETRALIYN FEROLIY ——
ASTM D-6623 131514-8
Moi WT of Sample 17062
Mol WT C6 Plus 170.81
Density of Sample 0.8097
Density C6 Plus 0.8088
RON 0.9
MON 08
Summary by Group
Totals Group %Wt % Vol
Paratfin 711 7.76
Iscparal. 303 3.28
Olefin 0.08 .06
Naphthene 480 4.85
Aromalic 15.38 1410
Oxygenates
. Unidertified 69.61 649.95
Summary by Carbon
Totals Group %Wt *% Vol
C4 02 0.02
co 003 003
CB D03 003
c7 0.04 0.04
c8 oo 008
Co 1.42 133
C10 12.74 1237
C11 16.03 16.16
Composite by Carbon
Group C# %Wt % Vol
Paraffin C4 0.01 001
Ch 0.01 g1
CB 0.01 001
c7 0.02 002
8 0.02 0.02
ca 010 011
c10 1.87 206
c1l 5.07 582
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ﬁ 8210 Mosley Rd.

= -" Houston, TX 77075
I“‘i‘- ™ 713-843-9776 Telephone

Rpr. 28 2003 B1:44PM PS5

Core Lab 743-843-3848 Facsimile CORE LABORATORIES
PETRTLEVK STAYICES
Sample s 44:(350:500) ASTM D-6623 131514.8
Isoparaf. ca 0.00 0.00
(o1 0.01 001
C6 0.01 0.01
c7 0.00 0.00
c8 0.02 0.02
Cs 0.05 0.05
C10 0.61 0.67
c11 2.33 2.52
Olefin c4 0.01 0.01
C5 0.01 0.01
c6 0.01 0.04
c7 0.01 0.01
c8 0.01 0.01
Co 0.01 0.01
C10 0.00 0.00
C1
Naphthene c4
C5 0.00 0.00
C6 0.00 0.00
c7 0.0 0.01
c8 001 0.01
C9 .18 0.18
C10 3.47 152
cM1 1,43 113
Aromatic C4
C5
cs 0.00 0.00
C? 0.00 000
cs 0.02 002
C% 1.08 098
C10 6.79 612
C11 7.50 G 98

The analytical resylts . opinions of interpretations contained in this report are based upon information and matenal supplied by the client for
whose exelusive and confidential use this repcrt nas been made. The analytical results, opinicns, of interpretations expressed represent
the best judgement of Core Laboratones. Cora Laboratories, however, makes nd warranly or representation, expressed of implied of any
type, and expressly disclaims same as to the productivity, proper operations or profilableness of any oil, gas, coal, or other mineral propery,
well or sand in connection with sush repoart is used or relied upon for any reason whatscever. The neport shall not be reproduced, in whole
or in part, without the writter approval of Core Laborateries.
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/ff Houston. TX 770753

3 713 9439776 Telephone
-, 713 943-3836 bacsimile

FRX MNO. ¢ 318-742-1448 Apr. 28 2083 81:44PM PG

CORE LABORATORIES

PETROLIUA SYRVICLS

RICHARD MOSITER
FALKNER-RED RIVER LABS

1039 PEARL DRIVE
BOSSIER CITY LA 71111

Date Reported: 4/22/003
Date Reccived: 410403

Analytical Report
Test Result Unity Method Date Analyst
Sample Number: 131514009 Sample ID:  Sample # T4 {500:650):- Sampie Reve:
Sample Date: Description: 4/10/03
Capillary Gas Chromatography Attached ASTM D-3134 Mod  4/11/03 PKT
Sample Number: 131514010 Sawple ID:  Sifple# 1 (330-End) Sample Revd:
Sample Date: Description: ) &10/03
Capillary Gas Chromatography PKT

Attached ASTM D-5134 Mo 4/11/03

Approved By:
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8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

713-943-3846 Facsimile

CORE LABORATORIES

1-Methylicyclopentene

\ ¢ROLEVM SERYICES

Sample # 14 (500-650) ASTM D-6623 131514-9
Compoenent Name WT % LV % Mol %
Ethane 0.04 0.09 0.28
Propane 0.28 0.45 1.32
[sobutane 0.03 0.04 0.11
Iscbutylene 0.29 0.40 1.08
N-Butane 0.36 0.51 1.29
Trans-2-butene 0.04 0.05 0.15
Cis-2-butene 0.03 0.04 0.11
3-Methyt-1-butene 0.04 0.05 012
Isopentane 0.15 0.20 0.43
1-Pentene 0.26 0.33 0.77
2-Methyl-1-butene G111 0.14 0.33
N-Pentane 0.41 0.53 1.18
2-methyl-1,3-butadiene 0.01 0.01 0.G3
Trans-2-pentene 0.04 0.05 012
Cis-2-pentene 0.02 0.02 0.06
2-Methyl-2-butene .07 0.09 0.21
Trans-1,3-pentadiene 0.01 0.01 0.03
Cis-1,3-pentadiene 0.01 0.01 0.03
Cyclopentene 0.03 0.03 0.09
4-Methyl-1-pentene 0.09 011 022
3-Methyl-1-pentene 0.03 0.04 0.07
Cyclopentane 0.04 0.04 0.12
2,3-Dimethylbutane 003 0.04 0067
2-Methylpentane 0.12 0.15 0.29
3-Methylpentane 0.07 0.09 0.17
1-Hexene 0.43 0.52 1.06
N-Hexane 0.40 0.49 0.97
Trans-3-hexena 0.01 0.01 0.02
Trans-2-hexene 0.03 0.04 0.07
2-Methyl-2-pentene 0.03 0.04 0.07
4-Methylcyclopentene 0.04 0.04 0.10
3-Methylcyclopentene 0.01 0.01 0.03
Cis-2-hexene 0.01 0.01 0.02
3-Methyi-trans-2-pentene 0.02 0.02 0.05
Methylcyclopentane 0.09 0.10 0.22
2.4-Dimethylpentane 0.01 0.01 0.02
2,3-Dimethyl-2-butene 0.01 0.01 0.02
2,3.3-Trimethyl-1-butene 0.02 0.02 0.04
2,2.3-Trimethylbutane 0.01 0.01 0.02
3,4-Dimethyl-1-pentene 0.01 0.01 0.02
4,4-Dimethyl-cis-2-pentene 0.01 0.01 D.02
] 2. 4-Dimethyl-1-pentene .03 0.03 0.06
0.09 0.09 0.23



STADLTYM STRYICES
|

8210 Mosley Rd.
Houston, TX 77075
713-943-8776 Telephone

713-943-3846 Facsimile

CORE LABORATORIES

Sample # 14 (500-650) ASTM D-6623
Component Name

3-Methyl-1-hexene
5-Methyl-1-hexene
Cyclohexane
4-Methyl-1-hexene
4-Methyl-trans-2-hexene
4-Methyl-cis-2-hexene
2-Methythexane
2,3-Dimethylpentane
Cyclohexene

3-Methylhexane
Cis-1,3-dimethylcyclopentane
Trans-1,3-dimethylcyclopentane
3-Ethylpentane
Trans-1,2-dimethylcyclopentane
1-Heptene

Trans-3-heptens

N-Heptane

Cis-3-heptene
3-Methyl-trans-3-hexene
3-Ethyil-2-pentene
3-Methyl-trans-2-hexene
2,3-dimethyl-2-pentene
Methyicyclohexane
Ethylcyclopentane
2,5-Dimethylhexane
2.4-Dimethylhexane
Trans,cis-1,2,4-trimethylcyclopentane
Trans,cis-1,2, 3-trimethylcyclopentane
Toluene

2,3-Dimethythexane
2-Methyl-3-Ethylpentane
2-Methylheptane
4-Methylheptane
3-Methylheptane

3-Ethylhexane
Trans-1,4-dimethylcyclohexane
1,1-Dimethylcyclohexane
Cis-1-ethyl-3-methylcyclopentane
1-Octene

Trans-4-cctene

Trans-3-octene

N-Octane

Trans-2-Octene

WT %

0.03
0.02
0.05
0.02
.10
0.01
0.05
g.02
0.31
0.08
0.02
0.01
0.06
0.03
0.36
0.04
0.50
0.01
0.06
0.04
0.05
0.01
0.13
0.05
0.02
0.05
0.01
0.01
0.04
0.01
0.01
0.18
0.05
0.08
0.02
0.01
0.01
0.02
0.36
0.01
0.02
0.49
0.03

LV %

0.04
0.02
0.05
0.02
0.12
0.01
0.06
0.02
0.31
0.09
0.02
0.01
0.07
0.03
0.42
0.05
0.60
0.01
0.07
0.05
0.06
0.01
0.14
0.05
0.02
0.06
.01
0.01
0.04
0.01
0.01
0.21
0.06
0.09
0.02
0.01
0.01
0.02
0.41
0.01
0.02
0.57
0.03

131514-9

Mol %

0.06
0.04
0.12
0.04
0.21
0.02
0.10
0.04
0.79
0.47
0.04
0.02
012
0.06
0.76
0.08
1.04
0.02
0.13
0.08
0.11
0.02
0.28
0.1
0.04
0.09
0.02
0.02
0.09
002
0.02
0.33
0.09
0.15
0.04
0.02
0.02
0.04
0.67
0.02
0.04
0.89
0.08
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8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

713-943-3846 Facsimile

CORE LLABORATORIES

Sample # 14 {500-650) ASTM D-6623
Component Name

Cis-2-Qctene
Isopropylcyclopentane
Cis-1,2-dimethylcyclohexane
Ethylcyclohexane
2,6-Dimethylheptane
1.1,3-Tnmethylcyclohexane

C9 Naphthenes
2,5-Dimethylheptane

Octenes

Ethylbenzene

Cis trans,1,3,5-trimethylcyclohexane
Meta-Xylene

Para-Xylene
2,3-Dimethytheptane
3,4-Dimethylheptane D/L
4-Methyloctane

2-Methyloctane

3-Methyloctane

Ortho-Xylene
Cis-1-ethyl-3-methylcyclohexane
1-Nonene

Isobutylcyclopentane
Trans,trans,1,2,3 trimethylcyclohexane
N-Nonane
Trans-1-ethyl-3-methyicyciohexane
Trans-1-ethyl-2-methylcyclohexane
2,2-Dimethyloctane
Isopropylcyclohexane
2,4-Dimethyioctane
2,6-Dimethyloctane
2,5-Dimethyloctane
N-propylcyclchexane
N-butylcyclopentane
2,7-Dimethyloctane
3,6-Dimethyloctane
1-Methyl-3-ethylbenzene
1-Methyt-4-ethylbenzene
2.3-Dimethyloctane
1.3,5-Trimethylbenzene
4-Ethyloctane

5-Methyinonane
4-Methylnonane
1-Methyl-2-ethylbenzene

WT %

0.03
0.01
0.01
0.10
0.03
0.05
0.12
0.04
0.79
0.02
0.02
0.06
0.02
0.05
0.02
0.03
0.03
0.15
0.05
0.1
0.36
0.02
0.02
0.46
0.05
0.02
0.01
0.04
0.03
0.1
0.01
0.06
0.05
0.03
0.03
0.03
0.02
0.10
0.03
0.02
0.02
0.06
0.03

V%

0.03
0.01
0.01
0.10
0.03
0.05
0.13
0.05
0.89
0.02
0.02
0.06
0.02
0.06
0.02
0.03
.03
0.17
0.05
.11
.38
0.02
0.02
0.62
0.05
0.02
0.01
0.04
0.03
0.12
0.01
0.06
0.05
0.03
0.03
0.03
0.02
0.1
0.03
0.02
0.02
0.07
0.03

1315149

Mol %

0.06
0.02
0.02
0.19
0.05
0.08
0.20
0.06
1.46
0.04
0.03
0.12
0.04
0.08
0.3
0.05
0.05
0.24
0.10
0.18
0.59
0.03
0.03
0.75
0.08
0.03
0.01
0.07
0.04
0.16
0.01
.10
0.08
0.04
0.04
0.05
0.03
0.15
0.05
0.03
0.03
0.09
0.05
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TADLEWH SERVICES

8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

713-943-3846 Facsimile CORE LABORATORIES
Sample # 14 (500-650) ASTM D-6623 131514-9
Compcnent Name WT % LV % Mol %
Z2-Methyinonane 0.03 0.03 0.04
3-Ethyloctane 0.02 0.02 0.03
3-Methylncnane 0.09 0.10 0.13
C10 Naphthenes 0.06 0.06 0.09
C10 Paraffin 0.03 0.03 0.04
1,2,4-Trimethylbenzene 0.05 0.05 0.09
Cis-1-methy!l-3-propylcyciohexane 0.02 0.02 0.03
Cis 1,3 diethylcyclohexane 0.06 0.06 0.09
Trans 1,4 diethylcyclohexane 0.03 0.03 0.04
Trans-1-methyl-3-propylcyclohexane 0.01 0.01 0.01
Isobutylbenzene 0.04 0.04 0.06
N-Decane 0.49 0.55 0.72
1,2,3-Trimethylbenzene 0.05 0.05 0.09
Trans 1,2 diethylcyclohexane 0.03 0.03 004
1-Methyl-3-isopropylbenzene 0.01 0.01 0.02
Indan (2,3-Dihydroindene) 0.03 0.03 0.05
Sec-butylcyclohexane 0.07 0.07 0.10
Butylcyclohexane 0.07 0.07 0.10
1,3-Diethylbenzene 0.01 0.01 0.02
C11 Naphthenes 0.17 0.17 0.23
1-Methyl-4-n-propylbenzene 0.01 0.01 0.02
1.4-Diethylbenzene 0.06 0.06 0.09
1.3-Dimethyl-5-ethylbenzene 0.03 ¢.03 Q.05
1,2-Diethylbenzene 0.02 0.02 0.03
1-Methyl-2-n-propylbenzene 0.03 0.03 0.05

. Cis 1-methy! 4-ter-butylcyclohexane .03 0.03 0.04
4-Methyldecane 0.04 0.04 0.05
5-Methyldecane 0.03 0.03 0.04
1,4-Dimethyl-2-ethylbenzene 0.05 0.05 0.08
1,3-Dimethyl-4-ethylbenzene 0.03 0.03 0.05
3-Methyldecane 0.04 0.04 0.05
C11 Parafiins 0.02 0.02 0.03
1,2-Dimethyl-4-ethylbenzene 0.03 0.03 0.05
1,3-Uimethyi-2-ethylbenzene 0.01 0.01 0.02
Tricyclodecane 0.05 0.05 0.08
1,2-Dimethyl-3-Ethylbenzene 0.04 0.04 0.06
N-Undecane 0.55 0.61 0.73
1,2,4,5-Tetramethylbenzene 0.02 0.02 0.03
1,2.3,5-Tetramethylbenzene 0.01 0.01 0.02
C11 Unidentified 0.68 0.70 .88
4-Methylindan 0.08 0.07 0.13
5-Methylindan 0.07 0.06 0.11

0.03 0.03 0.05

1,2,3,4-Tetramethylbenzene
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8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

713-943-3846 Facsimile CORE LABORATORIES
Sample # 14 {500-650) ASTM D-6623 1315149
Component Name WT % LV % Mol %
5-Methylundecane 0.03 0.03 0.04
Naphthalene 0.05 0.04 0.08
3-Methylundecane 0.01 .01 0.01
C11 Aromatic 0.50 0.47 0.70
N-Dodecane 0.56 0.61 0.638
Dodecanes 1.00 0.95 1.28
Tridecanes 1.35 1.36 1.60
N-Tridecane 064 0.69 072
Tetradecanes 1.91 1.91 2.09
N-Tetradecane 0.98 1.05 1.03
Pentadecanes 359 3.54 3.63
N-Pentadecane 174 1.85 1.70
Hexadecanes 516 504 4,84
N-Hexadecane 2.16 2.29 1.98
Heptadecanes 6.19 599 5.43
N-Heptadecane 2.55 269 2.21
Octadecanes 7.52 7.24 609
N-Octadecane 2.55 269 2.01
Nonadecanes 7.3 6.99 578
N-Nonadecane 2.69 2.81 2.08
Eicosanes 6.97 663 527
N-Eicosane 2.72 2.83 2.02
Heneicosanes 8.45 799 6.08
Docosanes 7.49 7.04 514
Tricosanes 570 533 3.74
Tetracosanes 2.95 275 1.85
Pentacosanes 0.87 0.81 052
Hexacosanes 0.34 0.3 0.20
Heptacosanes 0.07 0.06 0.04
QOctacosanes Plus 1.00 0.92 0.54
Unidentified 0.91 1.07 1.37

100.00 100.00 100.00

Mol WT of Sample
Mol WT C6 Plus
Density of Sample
Density C6 Plus

RON
MON

208.04
219.51
0.8199
0.8266

5.7
52



8210 Mosley Rd.
Houston, TX 77075
713-943-9776 Telephone

713-943-3846 Facsimile CORE LABORATORIES
I.ilﬂl.Ill!Sl:l'l‘]EI‘S
Sample # 14 (500-650) ASTM D-6623 131514-9
Summary by Group

Totals Group YWt % Vol

Paraffin 3.66 4.38

Isoparaf. 2.12 2.41

Olefin 4.49 5.20

Naphthene 1.76 1.79

Aromatic 1.56 1.50

Oxygenates
* Unidentified 86.41 84.72

Summary by Carbon

Totals Group %Wt % Vol
C4 0.75 1.04
C5 1.20 1.51
C6 1.85 2.15
Cc7 : 1.85 2.12
ce 2.48 2.77
C9 1.97 2.10
C10 2.1 2.18
Ct1 1.38 1.41

Composite by Carbon

Group , C# %Wt % Vol
Paraffin C4 0.36 0.51
Ch5 0.41 0.53

C6 0.40 0.49

Cc7 0.50 0.60

C8 0.49 0.57

C9 0.46 0.52

c10 (.49 0.55

C11 0.55 0.61

Isoparaf, C4 0.03 0.04
C5 0.15 0.20

C6 0.22 0.28

Cc7 0.23 0.26

c8 0.42 0.48

Cc9 0.35 0.38

c10 0.59 0.63

c11 013 0.13



8210 Mosley Rd.

Houston, TX 77075
713-943-9776 Telephone

welab 713-943-3846 Facsimile CORE LABORATORIES
.;ilﬂl.il! SEAVECES
Sample # 14 (500-650) ASTM D-6623 131514-9
Olefin C4 0.36 0.49
Ch 0.60 0.74
C6 1.09 1.23
c7 0.84 0.97
C8 1.24 1.39
C9 0.36 0.38
C10 0.00 0.00
C11
Naphthene C4
C5 0.04 0.04
C6 0.14 0.15
Cc7 0.24 0.25
c8 0.18 0.18
Cg 0.56 0.57
c10 0.40 0.40
C11 0.20 0.20
} Aromatic C4
Cc5
C6 0.00 000
CY 0.04 0.04
C8 0.15 0.15
C9 0.24 0.24
C10 0.63 0.60
C11 0.50 0.47

The analytical results . opinions or interpretations contained in this report are based upon information and material supplied by the client for
whose exclusive and confidential use this report has been made. The analytical results, opinions, or interpretations expressed represent
the best judgement of Core Laboratories. Core Laboratories, however, makes no warranty or representation, expressed or implied, of any
type, and expressly disclaims same as to the productivity, proper operations or profitableness of any oit, gas, coal, ar other mineral property,
I or sand in connection with such report is used or relied upon for any reason whatsoever. The report shall not be reproduced. in whole
1 part, without the written approval of Core Laboratories.



8210 Mosley Rd.
Houston, TX 77075

713 943-9776 Telephone X CORE LABO RATO Rl ES

713 942-3846 Facsimile

-
Core Lah
: PETHOLEYM SERVITES
]
JOHN 1 FALKNER Date Reported: 3/30/03
FALKNER-RED RIVER LABS Date Received: 5/19/03
1039 PEARL DRIVE
BOSSIER CITY, LA 71111
Analytical Report
Test Result Units Method Date Analyst
Sample Number: 132072-003 Sample ID: Sample #14 Crude Sample Revd:
Sample Date: Description: 5/19/03
Simulated Distillation-Distillates
IBP 24 Deg F ASTM D-2887 5/29/03 DM
5% off 154 Deg F
10 %5 off 209 Deg F
15 % off 242 Deg F
20 % off 281 Deg F
5 % off 319 Deg F
B0 % off 357 DegF
35 % off 406 Deg F
40 % off 449 Deg F
45 % off 489 DegF
50 % off 526 Deg F
55 % off 572 DegF
60 % off 606 DegF
65 % off 651 DegF
70 % off 697 DegF
75 % off 749 Deg F
80 % off 300 Deg F
85 % off” 855 Deg F
90 % off 918 Deg F
95 % off 987 Deg F
FBP 1077 DegF

Approved By: K
1Y - S

Jean Waits
pervising Chemist

1@ analytical results, opMians of iterpretatons contained in this report are based upon information ang material supplied by the client for whose exclusive and vonfidenbial use this report has been
made. The analytica! results, opinions or interpretations expressed represent the best judgment of Core Laboratories. Core Laboratories, however, makes no warranty or representation, express or
implied, of any lype, and expressly disclaims same as to the productivity, proper operations or profitableness of any oil, gas, coal, or other mineral, praperty, well or sand in connection with which
such report is used or refied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the wrilten approval ot Core Laboratonies.



Qil Last 12 Mos | % of Total BPD

Total 2024044 5867

GALLUP /SDfSH/ | 914000 45.2% 2649

MESAVERDE 468365 23.1% 1358

PICTURED CLIFFS 14276 0.7% 41

SANASTEE 3477 0.2% 10

DAKOTA 420308 20.8% 1218

CHACRA 3276 0.2% 9

MANCOS 200342 9.9% 581

Production by Distance from Site

Distance <10 10-20 20-30 30-40 40 - 50 >50
Production 610 2025 1893 748 465 126
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Oil Last 12 Mos | % of Total] BPD
Total 1383531 4010
GALLUP /SD/ SH/ 689655 49.8% 1999
MESAVERDE 177208 12.8% 514
PICTURED CLIFFS 14276 1.0% 41
SANASTEE 3477 0.3% 10
DAKOTA 296226 21.4% 859
CHACRA 2347 0.2% 7
MANCOS 200342 14.5% 581
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Production Less Than 10 Miles

Total 610
GALLUP /SDf SH/ 455 74.5%
MESAVERDE 21 3.4%
PICTURED CLIFFS 6 1.0%
SANASTEE 10 1.7%
DAKOTA 110 18.0%
CHACRA 0 0.0%
MANCOS 8 1.3%
Production Less Than 20 Miles
Total 2635
GALLUP /SD/ SH/ 2049 77.8%
MESAVERDE 83 3.2%
PICTURED CLIFFS 6 0.2%
SANASTEE 10 0.4%
DAKOTA 412 15.6%
CHACRA 4 0.1%
MANCOS 70 2.6%
Production Less Than 30 Miles
Total 4528
GALLUP /SD/ SH/ 2626 58.0%
MESAVERDE 207 11.2%
PICTURED CLIFFS 41 0.9%
SANASTEE 10 0.2%
DAKOTA 824  182%
CHACRA 7 0.2%
MANCOS 514 11.3%
Production Less Than 40 Miles
Total 5276
GALLUP /SD/ SH/ 2648 50.2%
MESAVERDE 842 16.0%
PICTURED CLIFFS 41 0.8%
SANASTEE 10 0.2%
DAKOTA 1147 21.7%
CHACRA g9 0.2%
MANCOS 579 11.0%
Production Less Than 50 Miles
Total 5741
GALLUP /SD/ SH/ 2649 46.1%
MESAVERDE 1233 21.5%
PICTURED CLIFFS 41 0.7%
SANASTEE } 10 0.2%
DAKOTA 1218 21.2%
[CHACRA g 0.2%
MANCOS } 581 T10.1%




Oil Last 12 Mos | % of Total BPD
Total 1383531 4010
GALLUP /SDf SH/ 689655| 49.8% 1999
* [MESAVERDE 177208 12.8% 514
IPICTURED CLIFFS 14276 1.0% 41
SANASTEE 3477 0.3% 10
1pAKOTA 206226 21.4% 859]¢
CHACRA 2347 0.2% 7
MANCOS 200342 14.5% 581|




Production Less Than 10 Miles
Total 610
GALLUP /SD/ SH/ 455 74.5%
MESAVERDE 21 3.4%
[PICTURED CLIFFS 6 1.0%
SANASTEE 10 1.7%
DAKOTA 110 18.0%
CHACRA 0 0.0%
MANCOS 8 1.3%
Production Less Than 20 Miles Production 10 - 20 Miles
Total 2635 Total 2025
GALLUP /SD/ SH/ 2049 77.8% GALLUP /SD/ SH/ 1594 79%
MESAVERDE 83 3.2% MESAVERDE 62 3%
PICTURED GLIFFS 6 0.2% PICTURED CLIFFS 0 0%
SANASTEE 10 0.4% SANASTEE 0 0%
DAKOTA 412 15.6% DAKOTA 302 15%
CHACRA | 4 0.1% CHACRA 41 0%
MANCOS 70 2.6% MANCOS 62| 3%
Production Less Than 30 Miles Production 20 - 30 Miles
Total 4528 Total 1893
GALLUP /SD/ SH/_ | 2626]  58.0% GALLUP /SD/ SH/ 576 30%
MESAVERDE 507 11.2% MESAVERDE 424 22%
PICTURED CLIFFS| 41 0.9% PICTURED CLIFFS | 35 2%
SANASTEE 10 0.2% SANASTEE B 0 0%
DAKOTA 824 18.2% DAKOTA 412 22%
CHACRA 7 0.2% [CHACRA 3 0%
MANCOS 514 11.3% MANCOS 444 23%
Production Less Than 40 Miles Production 30 - 40 Miles
Total 5276 Total 748
GALLUP /SD/ SH/ 2648 50.2% GALLUP /SDf SHf 22 3%
MESAVERDE 842 16.0% MESAVERDE 334 45%
[PICTURED CLIFFS 41 0.8% PICTURED CLIFFS| 0| 0%
SANASTEE 10 0.2% SANASTEE 0 0%
DAKOTA 1147 21.7% DAKOTA 3231 43%
CHACRA 9 0.2% CHACRA 2 0%
[MANCOS 579 11.0% MANCOS 66 9%
Production Less Than 50 Miles Production 40 - 50 Miles
Total 5741 Total 465.0
GALLUP /SD/ SH/ 2649 46.1% GALLUP /SD/ SH/ 14 0%
MESAVERDE 1233 21.5% MESAVERDE 391.0 84%
PICTURED GLIFFS 41 0.7% PICTURED CLIFFS 0.0 0%
SANASTEE 10 0.2% [SANASTEE 00 0%
DAKOTA 1218]  21.2%] DAKOTA 706 15%!
CHACRA e 0.2% CHACRA 0.7 0%,
[IMANCOS 581 10.1% MANCOS 1.2 0%
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Hyprotech's Process Simulator HYSIM - Licensed to JS Plunkett & Asscciates
Date 2003/11/18 Version STD|C2.72 Case Name 205-J001.SIM
Time 14:10:39 Prop Pkg PR

stream Summary

¥k ¥ oo *x%

Stream Name JAECC Blnd Gallup Dakota Mancos
Vapour Frac St SSs St SEE
Temperature F 6£0.0000 60.0000 60.0000 6£0.0000
Pressure peia --- S SEE - -
Flow lbmole/hr 2448.0344 196.6905 78.3316 32.8266
Mass Flow 1b/hr 68200.3750 31189.6992 14560.1348 7317.7139
Ligvol_Flow barrel/day 5847.0000 2653.2725 1206.9597 ©589.9357
Mole Weight 152.2213 158.5725 185.8782 222.920%
Energy Btu/hr --- --- --- - -
Molar Enthal Btu/lbmole --- S S - -
Entropy Btu/lbmole-F --- --- --- - -
Mass Cp Btu/1b-F --- .- --- -~

Mass Density lb/ft3 S S S o
std Density API_60 --- - — o

Z_Factor — S - R
* % % Vapour %k %k

Flow ibmole/hr - -—-- - N
Mass Flow 1b/hr SEe Sy - -

Std Gas Flow MMSCFD --- S S R
Act_Gas _Flow ACKFM - - Sy -
Mole Weight S S - o

Energy Btu/hr --- - - I
Molar Enthal Btu/lbmole --- S - R
Entropy Btu/lbmole-F - Soe Sy -
Mass Cp Btu/1lb-F -—- Soe Sy -
Mass Density 1bh/ft3 - -——- - N
Alr SG rel to air S - R S

Z Factor - - L .
Thermal Cond Btu/hr-ft-F S B N L

Viscosity cPp S S - o
***% Light Liguid #*=*

Flow lbmole/hr == S Sy R
Mass Flow lb/hr S S - o

LigVol Flow barrel/day ~-- S = _—
Volume Flow USGPM - S R .-
Mole Weight --- - - -

Energy Btu/hr --- SEE —-- S
Molar Enthal Btu/lbmole - === SU— -
Entropy Btu/lbmole-F - o -— -
Mass Cp Btu/1lb-F SE: o S -

Mass Density 1b/ft3 --- - --- S
Mass_Density SG H2060api --- - --- -—-
Std_Density SG_s50/60api --- - --- o

UOBK (dry) --- = --- N
%4 Factor --- -—-- --- ===
Thermal Cond Btu/hr-ft-F --- -—- -—- S
Viscosity cPb - - -—- S
*** Heavy Ligquid **x*

Flow lbmole/hr -—— - = S
Mass Flow 1b/hr - -—- -—- S

Ligvol Flow barrel/day - -



Hyprotech's Process Simulator HYSIM -

Date 2003/11/18
:40

Time 14:10

Version STD|C2.72
Prop Pkg PR

Stream Summary

* % *k Feed * ok x

Stream Name
Vapour Frac
Temperature
Pressure
Flow

Mass Flow
LigVel Flow
Mole Weight
Energy

Molar Enthal
Entropy

Mass Cp

Mass Density
Std Density
Z Factor

PictClif
F 60.0000
psia - -
lbmole/hr 2.5924
1b/hr 508.9725
barrel/day 41.9627

166.3297
Btu/hr -- -
Btu/lbmole ---
Btu/lbmole-F ---
Btu/lb-F ---
1b/ft3 St
API_ 690 ---

* ok ok Vapour ok ok

Flow

Mass Flow
Std_Gas Flow
Act Gas Flow
Mole Weight
Energy

Molar Enthal
Entropy

Mass Cp

Mass Density
Alr SG

Z Factor
Thermal Cond
Vigcosity

lbmole/hr ---
lb/hr St
MMSCFD S
ACFM ==

Btu/hr ---
Btu/lbmole ---
Btu/lbmcle-F -
Btu/1b-F ===
1b/ft3 ---
rel to air ---

Btu/hr-fc-F -- -
cP ---

#%% Light Liquid *#*

Flow

Mass Flow
LigVol Flow
Volume Flow
Mole Weight
Energy

Molar Enthal
Entropy

Mass Cp

Mass Density
Mass Density
Std Density
UOPR {dry)

Z Factor
Thermal Cond
Viscosity

lbmole/hr ---
1b/hr ---
barrel/day ---
UsSGPM S

Btu/hr ---
Btu/lbmole ---
Btu/lbmole-F ~--
Btu/lb-7 ---
1b/ft3 SIS
SG Hz2060apil ===
SG_60/60api ---

Btu/hr-fc-F ===
cP ---

#*% Heavy Liquid **x

Flow
Mags Flow
LigVol Flow

1bmole/hr ---
lb/hr S
barrel /day ---

Licensed to JS Plunkett & Associares

Case Name 205-J001.SIM

Mesaverde

€0.
137.
14623,
1355,
106.

0000

6711
8564
0693
2231

Wash-H20

60.0000
242 .7117
4372 .4761
300.0000
18.0151

CR-01G1
0.0000
75.0000
14.0000
690.823¢
72572 .8516
©147.2002
105.05z2¢
-7.24181E+06
-10482.7627
30.5223
0.4900
53.1020
43.0471

0.0000
0.0000
0.0000
0.0000
0

.0000

448,
68203.
5847.

3106
9531
4448
171.9400
152.135%
~3.63487E+06
-8107.8667
40.7485
0.4554
49,4558
0.7938
0.8003
11.7588
.0075
L0767
L7440

= OO

L5133
4368.90189
295.7548



Hyprotech's Process
Date 2003/11/18
Time 14:10:40

Stream Summary

Simulator HYSIM -
Version STD|C2.72
Prop Pkg PR

* kK Feed * ok ok
Stream Name
Vapour Frac
Temperature
Pressure
Flow

Mass Flow
LigvVel Flow
Mole Weight
Energy
Molar_ Enthal
Entropy
Mass Cp

Mass Density
Std Density
Z Factor

* % Kk

Flow

Mass Flow
Std Gas Flow
Act Gas Flow
Mole Welght
Energy

Mclar Enthal
Entropy

Magg Cp

Mass Density
Air SG

Z Factor
Thermal Cond
Viscosity

Vapour **+*

***% Light Tiguig *»**

Flow

Mass Flow
LigVol Flow
Volume Flow
Mole Weight
Energy

Molar Enthal
Entropy

Mass Cp

Mass Density
Mass Density
std Density
UOPK_ (drvy)

Z Factor
Thermal Cond
Viscosity

¥+ % Heavy Liguig x*=*

Flow
Mass Flow
LigVol Flow

CR-0110
0.0000
F 75.3302
pPsia 110.000C0
lbmole/hr 690.823¢
1b/hr 72572 .8516
barrel /day 6147.2002
105.052¢6
Btu/hr -7.20750E+086
Btu/lbmole -10432.0967
Etu/lbmole-F 30.%401
Btu/1b-F 0.4900
1b/ft3 50.1554
API 60 13.0471
lbmole/hr 0.0000
1lb/nhr 0.0000
MMSCFD ¢.0000
ACFM C.0000
Bru/hr 0.0000
Btu/lbmole ---
2tu/ibmole-F - -
Btu/lb-F =
1b/ft3 -
rel _to_air Sae
Btu/hr-ft-F - -
cF - -
lbmole/hr 448 .3114
lb/hr 68203.9609
barrel/day 5847.4463
USEPM 171.748¢0¢
152 .1353
Btu/hr -3.60324E+06
Btu/lbmole ~8037.2858
Bou/lbmole-F 40.77065
Btu/l1b-F 0.4554
1b/ft3 49.5111
SG H2060api 0.7947
SGT60/60api 0.8003
11.7588
0.0%589
Btu/hr-ft-F D.0767
cP 1.7397
lbmole/hr 242 .5126
1b/hr 4368.8882
barrel/day 299.7538

Licensed to JS Plunkett & Associates

Case Name Z05-J001.SIM

CR-0120
0.0030
225.0000
85.0000
690.8239
72572.8514
6147.2002
105.0526
-1.35337E+06
-1959.0519
44,8704
0.577%
45,9295
42.9490

452.5370
£8280.0938
5852 .6689
187.8998
150.8829
1.52164E+086
32362.4368
58.3474
0.5479
45.3057
L7272
.8010
. 7588
L0385
.0662
.5140

OO o

238
4292.
294,

.2869
7622
5308

CR-0150
0.0000
225.0000
85.000C0
452.5370
68280.0938
5852.6689
150.882¢9
1.52164E+06
3362.4368
59.3474
0.5479
45,3057

45 .1646
0.0385

0.0000
0.0000
0.000C
0.0000
0

.0000

452.5370
€8280.0938
5852.6689
187.8996
150.88259
1.52164E+08
3362.4368
59.3474
0.5479
45,3057
L7272
.8010
.7588
.0385
.0662
.51490

COOH OO

.0000
.0000
Q000

oo o

CRV-0800
1.0000
Z225.0000
85.0000
0.0000
0.0000
0.0000
51.6462
0.0000
9489 .5762
45.0345
0.4804
0.645%
60.3710
0.9254

.0000
L0000
L0000
0600
.6462
0000
9489 .5747

45,0345
.480C4
L6455
L7831
L9266
0131
L0053

CHrHOoOOOO0O

OO OoOHOO

0.000C0
0.000¢C
0.0000
¢.C000
d.0000
.44€3
32.65941
0.53973
38.4381
0.6170
C.708%2
12.1633
0.0271
0.0548
0.1789

L0000
.00G0
.0000

[N Re]



pgyprotech's Process
Date 2003/11/18

Time 14:10:

40 prop Pkg PR

Srream Summary

* * Kk Feed * Kk
srream Name
vapour_Frac
Temperature
Pressure
Flow

Mass Flow
Ligvol Flow
Mole Weight
Energy
Molar,Enthal
Entropy
Mass Cp
Mass_Density
std Density
Z Factoer

wxx Ygpour **
rlow
Mass_Flow
grd Gas Flow

Act Gas Flow ACEM

Mole Weight
Energy
MolarﬁEnthal
Entropy

Mass Cp

Mass Density
air SC

Z FactoT
Thermal Cond
Viscosily

»xx Light Liguid

Flow

Mass Flow
Ligvol Flow
volume Flow
Mole_Weight
Energy
Molar_Enthal
Entcropy

Mass CP
Masstensity
Mass Density
Std_DenSity
UCPK _(dry)

7 Factor
Thermal Cond
Yiscoslty

gimualator HYSIM -
version STD{C2.72

CR-0160
0 .2280
v 365 .0000
psia 60.0000
1bmole/hr 4572 .5370
ib/hr 68280 .0938
parrel/day 5ER52.6689
150.8829
Btu/hr 8.26692E+06
Btu/lbmole 18267 .7715
ptu/lbmole-F 78 .9548
gtu/1lb-F 0.6161
1b/£83 4.4637
API 60 A% . 6692
+*
1pmole/hr 103.1603
1bh/hr 9650.0264
MMSCFD 0.9395
231.6238

x*x* Heavy Liguid ***

rlow
Mass Flow
quVol_Flow

93 .5440
Btu/hr 5 .15917E+06
ptu/lbmole 20930.1016
Btu/lbmole-F 56 .9442
Btu/1lb-F 0.5475
ib/fe3 0.6944
rel to air 3.2297

-7 0.9133
ptu/hr-fr-F 0.0153
cP 0.0097

* Kk
1bmole/nr 349.3768
1b/hr 586230.0625
parrel/day 4936 .2529
UsGPEM 174.4793
167.8133
ptu/hr 6.10774E+06
Btu/lbmole 17481.6680
pru/lbmole-F 84 .8633
pru/1b-F 0.6273
1b/ft3 41.8949%
sSG HZO60api 0.6724
sG_60/60apt 0.8127
11.73490
0.0272
ptu/hr-fo-F 0.0544
cP 0.2721
1pmole/hr 0.0000
1ib/hr 0.0000
parrel/day 0.0000

CR-

0.
500.
45 .
452
58280 .
5852 .
150.

1,icensed to J
Case Nam

0180
7973
0000
Qooo

.5370

0938
6689
8829

1.75449E+07

38769.
102.
0.

0.

7266
41473
£318
g§734

45.9531

360.
42281.
5
12%92.
117.

7993
8711
2860
9103
1895

1.24830E+07

34597.
80.

oo OO

91.
25998.
2032.

9922
2576

L6062
.5451
.0460
.9395
.0182
.0104

7377
2188
9242

5,3382

7
283,

3972

5 .06185E+06

55176.
189.

0

43 .

ot
oooRPR O

oNeNo]

5258
5555

L6735

0242

.6906
.8687
.7824
.0288
.0559
.2379

.0000
.0000
.0000

V-850

. 0000
.901%2
.0000
L1000
.7959
L6665
L9577
766 .
TE6H3 .

40 .
L4193

3913
7207
5913

3037

103.1821

0.

o OO

[aN ey

9500

.1000
.7959
L0008
L3181
.8577
L3913
L7207
.5913
L4183
.3C37
.0010
.9500
.0098
L0079

.0000
.0000
.0000
.0000
L2575
.0000
L0637
L4575
.5348
L9266
.6250
L6487
L6010
.00972
.0584
.1967

.0000
L0000
L0000

g Plunkett & Assocla
e 205-J001.51IM

LN

101,

42

3068.
“322.

-95227.

-2242

38

res

-030C

.000s
90172
.0000
L4731
99673
9583
L2574
3750
.0410
L4575
.5248
.9283

86.6298

oo

oo

L0001
L0052
.Q000
.0003
.9579
L6812
L7324
L5912
LAL9:
L3037
. 001t
. 950
. 009
.oQ7

oo C



Hyprotech's Process Simulator HYSIM -

Date 2003/12/18
40

Time i4:10

FProp Fkg PR

Stream Summary

*kk Reoead kkox
Stream Name
Vapour Frac
Temperature
Pressure
Flow

Mass Flow
LigvVol Flow
Mole Weight
Energy
Meolar Enthal
Entropy
Mass Cp
Mass Density
std Density
Z Factor

* Kk k

Flow

Mass Flow
Sstd Gag Flow
Act Gas Flow
Mole Weight
Energy

Molar Enthal
Entropy

Mass Cp

Mass Density
Alr SG

Z Factor
Thermal Cond
Viscosgity

Vapour ***

*%% Light Liguaxd #**

Flow

Mags Flow
LigVol Flow
Volume Flow
Mole Weight
Energy

Molar Enthal
Entropy

Mass Cp

Mass Density
Mass Dengity
Std Density
UOPK_(dry)

Z Factor
Thermal Cond
Viscosity

**% Heavy Ligquid ***

Flow
Mass Flow
LigVol Flow

Version STD|C2.72

LN-0310
C.0000
F 102.7997
psia 145.000C0
lomole/hr 42.4731
lb/hr 3068.99463
barrel/day 322.9583
72.2574
Btu/hr -9299C.3506
Btu/lbmole -2185.3733
Btu/lbmcle-F 23.4825
Btu/lb-F 0.5341
1b/ft3 32.0094
APT 60 86.6298
0.0445
lbmole/hr ¢.0000
1b/hr 0.0000
MMSCFD 0.0000
ACEFM 0.QC00
Btu/hr 0.0000
Btu/lbmole ---
Btu/lbmcle-F -
Btu/1b-F ---
1b/ft2 =S
rel to air =
Btu/hr-£t-F -—-
cb D=
lbmole/hr 42.4731
1b/nr 3068.99563
barrel/day 322.9583
USGPM 9.8087
72.2574
Btu/hr -92990.3906
Btu/lbmele -2189.3733
Btu/lbmole-¥ 23.4825
Btu/lb-F 0.5341
1b/£t3 39.0094
SG H20&0api 0.6261
S5G 60/60api 0.6487
12.6010C
0.044%
Btu/hr-ft-F £¢.0583
cP 0.1962
lbmole/hr 0.0000
lb/hr 0.0000
barrel/day 0.0000

HN -
L0000
288.

0

34 .
272
30250.
2765
111.

0400

8157
5000

.4286

7715

L2139

G411

1.53206E+06

5623.
39,
0.
39.

6567
5234
6141
4356

58.0722

0.

oo CO

95,

17600.

w
DO OW OO

272
30250
2765.
95.
111

0121

.0G00
.000¢C
L0000
.0000

8781

.0000

7578

.2550
L5014
L4425
.3103
.93086
0125
.0084

L4286
7715

2138
6385

L0411

1.53206E+06

5€23.
39.
0.
39.

o
COCOCHOO

OO o

6567
5234
6141
43586

L6330
L7464
.9122
.0121
.0561
L1935

.0000
L0000
.0000

KERO -
a.
475.
39.
32,
5434.
159,
167.

918353
28349

38

0510
Q000
9520
7500
3939
53G3
5701
7638

.8125
L2715
88.

0.

6919
6945
3398

44,7054

(NN o

.000C6
.0911
.C000
L0023
.4888
- 9900
6133
.0BO2
. 5857
. 6590
. 1957
. 9041
. 0155
.0088

.3933
.4385
.5623
.B6552
.7641
.8125
.0223
.6918
.6245
.3766
.6160
L8030
. 7501
.0173
0521
1636

.0000
0000
.0000

K& -
.004a0

411.
39

48
7565 .
647 .
155
852705,
18544
74

0.

39,

Licensed to JS Plunkett & Associates
Case Name 205-J001.8IM

Draw

0511

-7500
.738¢

€494
8492

L2280

0000
o082

L2649

£598
6550

46 .483¢

0.

48,
7565,
647
23
155
952705.
19546,
74

0

39

0.

0.

11

O OO

[(eReRe

0167

.Q000
.0000
L0000
0000

L0000

7385
5494

L8452
. 7866
L2280

0625
o082

L2649
.6558
.6550

6365
7950

LI527
.0187
.054¢
.1921

L0006
.0000
0000



Hyprotech's Process Simulator HYSIM -

Licensed to JS Plunkett & Associares

Date 2003/11/18 Version STD[C2.72 Cage Name 205-J001.8IM

Time 14:10:41 Frop Pkg PR

Stream Summary

* % % Feed L

Stream Name K5-vap KS~-Reb KS-PAR-0580 BTM-0700
Vapour Frac 1.0000 SS= 0.0000 0.0000
Temperature F 431.0751 == 411.0511 471 .4557
Pressure psia 39.7500 === 35.7500 45.000¢0
Flow lbmole/hr 16.3450 == 13%9.1898 101.591¢
Mass Flow lb/hr 2131.1191 S= o 21606.1699 29463 .2559
LigVol Flow barrel/day 188.2791 - 1850.1437 2300.3674
Mole Weight 130.3836 S 155.2280 288.8791
Energy Btu/hr 534338.6250 500000.0000 2.72075E+06 5.15577E+0¢€
Molar Enthal Btu/lbmole 32690.9492 --- 19546 . 9082 50550.4453
Entropy Btu/lbmole-F 79.5624 --- 74.2649 186.4864
Mass_Cp Btu/lb-F 0.5700 - 0.6598 0.6577
Mass Density 1b/ft3 0.5923 --- 39.6550 44.0455
std Density API 60 51.5923 --- 46.4836 31.3563
Z Factor S - - 0.0167 0.0295
* k% Vapour * ok R

Flow ibmele/hr 16.3449 = 0.0000 0.0000
Mass Flow 1b/hr 2131.1106 -- - 0.0000 0.0000
std Gas_Flow MMSCFD 0.1489 --- 0.0000 0.0000
Act Gas Flow ACFM 59,9632 S S 0.0000 G.000C
Mole Weight 130.3835 == --- Se
Eneray Btu/hr 534337.4375 500000.0000 0.0000 0.0000
Molar Enthal Btu/lbmole 32690.9844 === == ---
Entropy Btu/lbmole-F 79.5624 --- --- - -

Mass Cp Btu/lb-F 0.5700 --- --- -—-

Mass Density 1b/ft3 0.5923 = === ---

Air 5G rel to air 4.5016 SS= SSe ===

Z Factor - 0,92153 ik SS= S =
Thermal Cond Btu/hr-ft-F 0.0152 = S =5
Viscosity cP 0.0089 === S ===

**% Light Liquid **=*

Flow lbmole/hr 0.0001 --- 139.1898 101.9915%
Magss Flow 1b/hr 0.0085 S S 21606.1699 29463.2555%
LigVol Flow barrel/day 0.0007 --- 1850.1437 2300.3674
Volume Flow USGPM 0.0000 --- 67.9304 83.3996
Mole Weight 156.9832 - - 155.2280 288.8791
Energy Btu/hr 1.1851 SR 2.72075E+06 5.15577E+06
Molar Enthal Btu/lbmole 21799.0293 --- 19546.2082 50550.4452
Entropy Btu/ibmole-F 77.1191 --- T4.2649 186.4864
Mass Cp Btu/1b-F 0.671% - 0.56598 0.6577
Mags Density 1lb/ft3 39.1178 --- 39.6550 44,0455
Mass Density 8G H2060api 0.6279 S == 0.8365 0.707¢C
std Density SG 60/60api G.7957 == 0.7950 0.868%
UOPK (dry) N 11.7906 -~ 11.7927 11.8147
Z Factor 0.0187 - 0.01e7 0.02%8%
Thermal Cond Btu/hr-ft-F 0.0536 - - 0.0546 0.0651
Viscosity cP 0.1729 --- 0.1921 0.2899
***% Heavy Liguid ***

Flow lbmole/hr 0.0000 --- 0.0000 g.000¢
Mass Flow 1b/hr 0.0000 - - 0.0000 0.000¢C
Ligvol Flow barrel/day G.0000 === 0.0000 0.00C0



Hyprotech's Process Simulator HYSIM
Date 2003/11/18
:41

Time 14:10

Vergion STD|C2.72
Prop Pkg PR

Stream Summary

**kk Hood *kh*
Stream Name
Vapour Frac
Temperature
Pressure
Flow

Mazs Flow
LigvVol Flow
Mole Weight
Energy
Molar Enthal
Entropy
Mass Cp
Mass Density
Std Density
Z Factor

* ok VaDOur * %k

Flow

Mags Flow
5td Gas Flow
Act Gas Flow
Mole Welght
Energy

Molar Enthal
Entropy

Mass (Cp

Mass Density
Air 56

Z _Factor
Thermal Cond
Viscosity

*r% Light Liguid *#+x

Flow

Mass Flow
LigVol Flow
Volume Flow
Mole Weight
Energy

Moclar Enthal
Entropy

Mass Cp

Mass Density
Mass Density
Std Density
UOPK (dry)

Z Factor
Thermal Cond
Vigscosity

**% Heavy Liguild =*x*

Flow
Mass Flow
LigVol Flow

BTM-0720
0.0000
F 471 .5969
psia 75,0000
1bmole/hr 101.83816
1b/hr 29463 .2559
barrel /day 2300.3674
288.8791
Btu/hr 5.16072E+0C6
Etu/lhmole 50598.9922
Btu/lbmole-F 186.4971
Btu/lb-F 0.6575
1b/fc3 44 .0875
&API 60 31.3563
- 0.0492
lbmole/hr 0.0000
15/hr 0.0000
MMSCFEFD 0.0000
ACEFM 0.0000
Btu/hr 0.0000
Btu/lbmole - -
Btu/lbmole-F - -
Btu/1lb-F ---
1b/ft3 - - -
rel tc air ---
Bru/hr-ft-F ---
cP St
lbmole/hr 101.9916
1b/hr 29463 .2559
barrel/day 2300.3674
USGPM 83.3202
288.87%1
Btu/hr 5.16072E+06
Btu/lbmole 50598.9922
Btu/lbmole-F 186.4971
Btu/lb-F 0.6575
Ib/ft3 44,0875
SG H2060api 0.7076
8G 60/6Capi 0.8689
- 11.8147
0.0492
Btu/hr-ft-F 0.0651
cP 0.2899
lbmole/hr ©.0000
1b/hr 0.0000C
barrel /day 0.0000

BTM-0740

17

5

10
294¢
230
28
8148
79
12

0.
5.
L0000
1.
L2559
.3674
. 8791
L1328
8.
2
.4897
51.

0

3
v
8
7

0

0Goo
0000

2916

2508
6924

4854

31.3881

10
2545
228
7

29
9023
89
iz

5

1

1

1

1.
9.
.3228
L6763
&.
a.

1
0

3

1

w oo

QO MNOD

0000
.C000
.0000
.0000

-0000

L3182

1406
5361

171¢9
6043

.4008
.4985
.4823
L8263
.868¢
1.
.0414
.0845
. 7585

8147

.6725
-1150
.8312

Stab Lig

0

66

55.
4768 .
L0644
L2627

C.
33.

474
21

.0000
127.
115.

10.
556
L0001

6276
o000
0580
4280

3219
1870

6303
1442

1i3.020¢9

T7E2

o)
=RV RWWBel S NeleN ol el

L0001
.0027
.0000
L0000
.8590
.4024
.8018
L4241
L4660

1.1126

QOO

S OO

. 7205
. 8305
L0117
L0030

.0579
L4252
.89997
.0928
L3220
. 7847
.0268
L2626
. 6304
. 1488
.5321
.5787
.4642
.0305
.0478
L1176

.0000
.C000
.0000

[oReRa RIE RS

OO O

- Licensed to JS Plunkett & Associates
Case Name 205-J001.8IM

1000
.1852
.0009
Q777
.8593
.8882
L8262
L4240
.4660
1126
L7905
.8505
0117
L0090

.0aoo
L0007
L0001
000G
.3218
0061
-0314
L2626
.6304
1488
.5321
.5787
L4642
.0305
.0478
L1170

. 0000
L0000
.0000



Hyprotech's Process Simulator HYSIM -

Date 2003/11/18
:41

Time 14:10

Lream Summary

*k*k Doed *k*

Stream Name
Vapour Frac
Temperature
Pressure
Flow

Mass Flow
Ligvol Flow
Mole Weight
Energy

Molar Enthal
Entropy

Mass Cp

Mass Density
Std Density
Z Factor

F

psia
lbmole/hr
1b/hr
barrel/day

Btu/hr
Btu/lbmole

Btu/lbmole-F

Btu/lb-F
1b/ft3
APT_60

* k* vapour * ok x

Flow

Mass Flow
Std Gas Flow
Act Gas Flow
Mole Welght
Energy

Molar Enthal
Entropy

Mass Cp

Mass Density
Air 5G

Z Factor
Thermal Cond
Viscosity

lbmole/hr
lb/hr
MMSCFD
ACFM

Btu/hr
Btu/lbmole
Btu/lbmole-F
Btu/l1b-F
1b/ft3
rel to air

Btu/hr-f&-F
ch

*** Light Liguid *#*»

Flow

Mass Flow
LigVol Flow
Volume Flow
Mole Weight
Energy

Molar Enthal
Entropy

Mass Cp
Mass_Density
Mass Density
std Density
UOPK {drvy)

Z Factor
Thermal Cond
Viscosity

lbmole/hr
ib/hr
barrel/day
USGPM

Btu/hr
Btu/lbmole
Btu/lbmole-F
Btu/lb-F
1b/ft3

SG H2060Capi
SG 60/60api

Btu/hr-ft-F
cP

*%% Heavy Liquid ***
y Lig

Flow
Mass Flow
LigVol Flow

lbmole/hr
1b/hr
barrel/day

Version STD|C2.72
Prop Pkg PR

StabGaso
0.0000
262.2443
120.0000
32.23858
2507.0354
256.3001
77.6272
147760.0156
4575.1582
34,8520
0.e764
33.6313
81.2389
0.0358

G.0000
0.0000
0.0000
0.0000
0

.000¢C

25958
2507.0354
256.3001
9.2940
77.6272
147760.0156
4575.1582
34.8520
0.8764
33.6313
0.5398
0.6651
12.4177
.0358
. 0444
.1081

32.

o oo

.0000
.0000
.0000

[eRele

Licensed to JS Plunkett & Associates

Case Name 205-J001.S8SIM

QEX-Cld

5.85413E+06

5.85413E+06

CEX-Hot

6.74528E+06

6.74528E+06

9.27738E+06

9.27798E+06



Hyprotech's Process Simulator HYSIM - Licensed to JS Plunkett & Associates
Date 2003/11/18 Version STD|C2.72 Case Name 205-J001.SIM
Time 14:1G:41 Prop Pkg PR

Stream Summary

*¥rk Foor] **%+*
Stream Name Ok -OHD Q-KSPAR QEX-BTM C-StabCond
Vapour Frac --- -—-- -—- S
Temperature F --- - - --- Sp—_—

Pressure psia --- -—- T S
Flow lbmole/hr S Sy ——- o
Mass Flow 1b/hr SE R S i

Ligvel Flow barrel/day - -2 S -
Mole Weight -—- Sy - N

Energy Btu/hr 8.91784E+06 -2.00000E+06 5.07923E+06 1.75399E+06
Molar Enthal Btu/lbmole S5 S --- Sk
Entropy Btu/ibmole-F --- --- S ==
Mass Cp Beu/1b-F Se St --- ---

Mass Density lb/ft3 S, S - S
5td_Density API &0 -—- - - S
4 Factor --- SeL - R

* %k Kk Vapour * * *x

Flow lbmole/hr Sy - - .
Mass_ Flow 1b/hr - - - .o
Std Gas Flow MMSCFD - S R o
Act Gas Flow ACFM — - S .
Mcle Weight S - - o

Energy Rtu/hr 8.91784E+06 -2.00000E+06 5.07%923E+086 1.75399E+06
Molar Enthal Btu/lbmole Sy - - -
Entropy Etu/lbmole-F S - - .
Mass Cp Btu/1b-F S - - .
Mass Density lb/ft3 _— - - .
Air SG rel to air —-- - N o
Z Factor - T - R o o
Thermal Cond Btu/hr-ft-F = . I e
Viscogity cP S - - -
**#% Light Liquid #»*=*

Flow lbmole/hr SRS _—— - -
Mass Flow lb/hr SIS - - N

LigVol Flow barrel/day S - - o
Volume Flow USGPM - - e S
Mole Weight Sy -

Energy Btu/hr - SEE -—- -
Molar Enthal Btu/lbmole S - - -
Entropy Btu/lbmole-F = Sy - N
Mass Cp Btu/1lb-F - e e -

Mass Density 1b/ft3 - - . o
Mass_Density SG _H2060api --- - S S
Std Density SG 60/60api R o . o

UOPK  (dry) e o o
7 Factor - S o .
Thermal Cond Btu/hr-ft-F - o - L
Viscosity cPp - _—— .- o
**% Heavy Ligquid **=*

Flow lbmole/hr S - - o
Mass Flow 1b/hr S S - ——

Ligvel Flow barrel/day R o



Hyprotech's Process Simulator HYSIM -

Date 2003/11/18
42

Time 14:10

Version STD|C2.72
Frop Pkg PR

Stream Summary

* k% Feed * % &
Stream Name
Vapour_ Frac
Temperature
Pressure
Flow

Mass Flow
LigvVol Flow
Mole Weight
Enerqgy

Molar Enthal
Entropy

Mass Cp

Mass Density
Std Density
Z_Factor

QJ-StabReb
F FE—
psia ==c
lbmole/hr - -
lb/hr -—-
barrel/day - - -
Btu/hr
Btu/lbmole
Btu/lbmole-F - -
Btu/lb-F ST
1b/ft3 ---
API 60 ---

2.00000E+C6

L VapOur * % %

Flow

Mass Flow
Std_Gas Flow
Act Gas Flow
Mole WeTght
Energy

Molar Enthal
Entropy

Mass Cp
Mass_Density
Alr SG

Z Factor
Thermal Cond
Viscaosity

lbmole/hr -
1b/hr -—-
MMSCFD S
ACEM ——

2.00000E+06

Bocu/hr

Btu/lbmole
Btu/lbmole-F ---
Btu/lb-F ---
1b/£ft3 -
rel_to air - -

Btu/hr-ft-F -- -
cP S ==

*** Light Liguid *+*«

Flcw

Mass Flow
Ligvol Flow
Volume Flow
Mole Weight
Energy

Molar Enthal
Entropy

Mass Cp

Mass Density
Mass Density
std Density
UOPK_ (drvy)

Z Factor
Thermal Cond
Vigcosity

lbmole/hr ---
1b/hr ---
barrel/day -—-
USGPM S5

Btu/hr ---
Btu/lbmoie -
Btu/lbmole-F ---
Btu/1lb-F ---
1b/ft3 ---
S5G_H2060api ke
SG60/60api -

Btu/hr-ft-F -—-
cP S

*** Heavy Liguid **x

Flow
Mass_Flow
LigVol Fiow

lbmole/hr -
ib/hr ---
barrel/day B

Licensed to JS Plunkett & Associates
Casge Name 205-J001.8SIM

HZ0-DSLTR OH-H20 V-1-HZo
0.00C0 0.0000 C.0000
225.,0000 101.3012 210.0869
85.0000 30.0000 32.25%0¢
238.2869 19.810¢% 0.0000
4292.7622 356.8889 . 0.0000
294 .,5308 24 4865 0.0000
18.0151 18.0151 i8.0151
-2.87501E+06 -284737.40623 0.0000
-12065.2344 -14372.8789 -12350.1811
17.37¢8 13.6684 16.9612
1.0544 1.0307 1.0497
58.8084 62,2352 59.2356
7.7075 77075 7.707%
0.0035 0.0014 0.0014
G.0000 0.0000 0.0Co0
0.0000 0.0000 0.0000
0.0000 0.0600C0 O.0000
0.0000 0.0000 C.o00g0
0.0000 G.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.00G0
0.000C0 0.0C00 0.0000
0.000C0 0.0000 0.0000
0.C000 0.00CO 0.0000
238.2869 19.83105 C.QCc00
4292.7622 356.8889 0.go0co
294 . 5308 24 4865 0.0000



Hyprotech's Process Simulator HYSIM -

Date 2003/11/18
Time 14:10:42

Stream Summary

* k ok Feed * & &
Stream Name
Vapour Frac

Temperature F

Pressure psia

Flow ibmole/hr
Mass Flow lb/hr

LigVol Flow barrel/day
Mole Weight

Energy Btu/hr

Molar Enthal Btu/lbmole
Entropy Btu/lbmole-F
Mass Cp Btu/1b-F

Mass Density 1b/ft3

Std_Density API 60
Z_Factor

* % Vapour * F %k

Flow lbmole/hr
Mass Flow 1b/hr

Std Gas_Flow MMSCFD
Act Gas Flow ACFM
Mole Welght

Energy Btu/hr

Molar Enthal Btu/lbmole
Entropy Btu/Ibmole-F
Mass Cp Btu/lb-F

Mass Density lb/ft3

Alr SG rel to air
Z Factor -
Thermal Cond Btu/hr-ft-F

Viscogity cPF

**% Light Liquid ***
Flow lbmeole/hr
Mass Flow 1b/hr
LigVol_Flow barrel/day
Volume Flow USGEM

Mole Weight

Energy Btu/hr
Molar Enthal Btu/lbmole
Entropy Btu/ibmole-F
Mass Cp Btu/1lb-F

Mass_Density 1lb/ft3
Mass Density SG _H2060api
Std_Density SG 60/60api

UOPK_ (dry)

Z Factor

Thermal Cond Btu/hr-ft-fF
Viscogity cP

*** Heavy Liquid ***
Flow lbmele/hr
Mass Flow 1b/hr
Ligvol_Flow barrel/day

Version STD|C2.72
Prop Pkg PR

Case Name 205-J001.5TM

Stab H20
0.0000 S
127.6276 S
115.0000 S
0.0182 S
0.3466 o
b.0238 _—
18.0151 S
-267.2427 34310.3203

-13890.671%9 S

14.498¢ ---
1.0324 S
61.5587 o
7.7075 ---
0.0053 St

0.0000 ==
G.0000 S
0.0000 So
0.0000 =SS
0.0000 34310.3203
7629.7012 =SS
35.4235 ==
0.4660 ==
1.112s¢ S
1.7505 - -
0.8505 ---
0.0117 Sk
0.0080 See

0.0000 S
0.0000 ---
0.00G0 ---
0.0000 =S

0.0000 S

Licensed to JS Plunkett & Associates

2236 .973%0

2236.9790



Hyprotech's Process Simulator HYSIM -

Date 2003/11/18

14:10:42

Time

Version STD|C2.72
Prop Pkg PR

Stream Summary

* * % Feed w ok &

Licensed to JS Plunkett & Associates
Case Name 205-J001.8TM

Stream Name QP-3
Vapour Frac -- -
Temperature F - =
Pressure psia -~-

Flow lbmole/hr ---
Mass_ Flow 1b/hr ---
LigVol_Flow barrel/day -—- !
Mole Weight -
Energy Bru/hr 4951.5059
Molar Enthal Btu/lbmole ~—-
Entropy Btu/lbmole-F ---

Mass Cp Brtu/lb-F ---

Mass Density lb/ft3 ---
Std_Density API 60 --=

Z Factor Sl

*** YVapour ***

Flow lbmole/hr =
Mass_Flow 1b/hr S

Std Gas Flow MMSCFD ---

Act Gas Flow ACFM =SCc

MolZ Welght S
Enerqgy Btu/hr 4951.5059
Molar Enthal Btu/lbmole ~--
Entropy Btu/lbmole-F -

Mass Cp Btu/lb-F =

Mass Density 1lb/ft3 =

Air SG

72 Factor
Thermal Cond
Viscosity

rel to air - =

Btu/hr-ft-r ---
cP ---

*x% Light Liquid #%%

Flow

Mass Flow
LigvVol Flow
Volume Flow
Mole Weight
Energy

Molar Enthal
Entropy

Mass Cp

Mass Density
Mass Density
Std Density
UCPK (drvy)

Z Factor
Thermal Cond
Viscogity

lbmole/hr - -
1b/hr ---
barrel/day ---
USGPM S D=

Btu/hr ---
Btu/lbmole ---
Btu/lbmole-F ---
Btu/lb-F ---
1b/ft3 o
SG_H2060api ===
SG_60/60api ---

Btu/hr-ft-F ---
cPk -—-

**% Heavy Liguid *%»*

Flow
Mass Flow

lbmele/hr ---
1b/hr =S



14:12:31

Hyprotech's Process Simulator HYSIM
Date 2¢03/11/18
Time

Version STD{C2.72
Prop Pkg PR

- Licensed to JS Plunkett & Associates
Case Name 205-JC01.SIM

Tabulated Cold Properties page - 1
CE-0101 LN-0300 HN-0400

True VP @ 100 F (psia) 44,8364 29.1492 2.0681
Reid VP @ 100 F {paia) 3.4584 26.5340 -

ASTM D93 Flash Pt. {F) 40.7481 - - 34.2220
ASTM D97 Pour Pt. {F) -58.6938 . = -136.5715
Refractive Index 1.4449 1.3630 " 1.4146
Cetane Index 32.5713 - -—-

Research Cctane Number £5.3138 76.5893 47 4825
P/N/A (Mole %) 50.7/28.3/21.0 85.10/14.0/ 0.0 56.3/30.1/13.7
Visc @ 100 F (cP} 1.4136 0.1985 0.4591
Visc @ 210 F {cP) 0.5587 0.1208 0.2694
ASTM D86 10 % BL. (F) 231.1563 65.1885 223.0823
ASTM D8& 30 % Pt. (F) 278.9288 52 .3709 244 7076
ASTM D86 50 % Pr. (F) 345,2585 122.2648 261.0430
ASTM DBE&E 70 % Pt. (F) 523.8759 137.4284 282.7623
ASTM D86 90 % Pt {F) 823.8400 158.7494 325.0005

-
KERO-0510 BTM-0700 Stab‘Liq

True VP @ 100 F (psia) --- 0.9743 72.6482
Reid VP @ 100 F {psia) - -~ - -~ 75.4439
ASTM D93 Flash Pt. {(F) 148.7751 212.399]1 -—-

ASTM D97 Pour Pt. (F) -51.0085 54,8853 - -

Refractive Index 1.4466 1.4801 1.3314
Cetane Index 51.1299 51.0609 ---

Research QOctane Number 31.5424 --- B7.5090
P/N/A (Mole %) 47.1/30.2/22.7 88.5/11.5/ 0.0 33.3/33.3/32.3
Visc @ 100 F (cP) 1.1733 9.9453 0.1331
Visc @ 210 F (cP) 0.5481 2.3551 0.0781
ASTM D86 10 % PLC. (F) 177.1664 482 .9411 2.1920
ASTM D86 30 % Pt. (F) 408.3618 565.8467 23.6189
ASTM D86 50 % Pt. (F) 423 ,.8552 665.2443 33.2316
ASTM D86 70 % Pt. (F) 440.8393 796 .6988 37.8040
ASTM D86 90 % PL. (F) 472.0420 935.4109 41.9879




Hyprotech's Process Simulator HYSTM - Licensed to JS Plunkett & Associates

Date 2003/11/18 Version STD|C2.72 Case Name 205-J001.5IM
Tilme 14:12:31 Prop Pkg PR
Tabulated Cold Properties page -
| StabGaso
True VP @ 100 F (psia) 13.2044
Reid VP @ 100 F (psia) 13.0189

ASTM D93 Flash Pt. (F) -
ASTM D97 Pour Pt. (F) N

Refractive Index 1.3713 ' -
Cetane Index ---

Research Octane Number 67.6572

P/N/A (Mole %) 81.6/18.4/ 0.0

Visc @ 100 F (cP) 0.2154

Visc @ 210 F {(cp) ¢.1344

ASTM D86 10 % Pt. (F) 100.6982

ASTM D86 30 % Pt. (F) 123.3481

ASTM D86 50 % Pt. (F) 135.0113

ASTM D86 70 % Pt. (F) 144 ,7447

ASTM DB6& S0 Pt. (F) 165.34409




Case Name:

Operation Note:

== HYSIM COOLER / HEATER SPECIFICATION SHEET
HYSIM Versicn STD|C2.72
E:\HYSIM\HS-205.PRJ\205-J001.SIM

Operation Name: EX-C1d

Date 2003/11/18
Time 13:47:50

Phase Duties

Process Side

Total Duty

Vapour
Twe Phase
Liguid

¢.0000 Btu/hr
0.0000 Btu/hr
5.85413E+06 Btu/hr

5.85413E+06 Btu/hr

== Inlet

Process Side

Stream Name CR-0110

From Cperation P-1 !

Masg Frac Vap 0.0000

Temperature 75.3302 F

Pressure 110.0000 psia

Mass Flow 72572.8485 1b/hr

Flow 690.8239 lbmole/hr
——= QOutlet Proccess Side

Stream Name CR-C120

To Operation DESALTER

Mass PFrac Vap G.0000

Temperature 225.Q0000 F

Pressure 85.0000 psia

Fluid Properties

Process Side

Liguid

Reference Temp 1
Reference Press 1
Heat Capacity
Vigcosity

Thermal Conductivity
Density

Molecular Weight

Z Factor -

Reference Temp 2
Reference Press 2
Heat Capacity
Viscosity

Thermal Conductivity
Density

Molecular Weight

Z Factor

75.3302 F

110.0000 psia
0.4900 Btu/lb-F
2.0676 cP

0.0818 Btu/hr-ft-F

50.1554 1b/ft3
105.052¢6

225.0000 F
85.0000 psia
0.5779 Btu/lb-F
G.5070 cP

0.0711 Btu/hr-ft-F

45.9295 1b/ft3
105.0526

Vapour

- - - F

- - psia

--- Btu/lb-F

- - cP

--- Btu/hr-ft-F
- - 1b/ft3

== F
=== psia

S Btu/lb-F
--- cP

S Btu/hr-ft-F
Soc 1b/ft3

Process Heat Curve

Duty Temperature Mass Frac Vap
Btu/hr F
5.85413E+06 225.0000 0.00GC0
4.28574E+06 187.5825 0.0000
2.732056F+06 150.1851 0.0000
1.36324FE+06 112.747¢ 0.0000
-1.51890 75.3302 0.0000




Case Name:

Operation Note:

= HYSIM COOLER / HEATER SPECIFICATION SHEET
HYSIM Version STD|C2.72
E:\HYSIM\HS-205.PRJ\205-J001.SIM

Operation Name: EX-Hot

Date 2003/11/18
Time 13:47.5Q0

Phase Duties
Vapour

Two Phase
Liguid

Process Side

0.0000 Btu/hr
4.20112E+06 Btu/hr
2.54415E+06 Btu/hr

Total Duty
5.74528E+06 Btu/hr

F——0 Inlet

Process 5ide

Stream Name CR-0150

From Operation DESALTER '

Masgs Frac Vap 0.0000

Temperature 225.0000 F

Pressure 85.0000 psia

Mass Flow 68280.0918 1lb/hr

Flow 452.5370 lbmole/hr
Outlet Process Side

Stream Name

TC Operation
Mass Frac Vap
Temperature
Pressure

CR-0160
H-1
0.1413
365.0000 F

€0.0000 psia

Fluid Properties

Process Side

Vapour

Liquid

Reference Temp 1
Reference Press 1
Heat Capacity
Viscosity

Thermal Conductivity
Density

Molecular Weight

Z Factor

Reference Temp 2
Reference Press 2

225.0000 F
85.0000 psia
0.5479 Btu/lb-F
0.5140 cP
0.0662 Btu/hr-ft-F
45.3057 1lb/ft3
150.8829

365.0000 F
6C.0000 psia

250.6455 F

£5.6990 psia
0.5084 Btu/lb-F
0.0104 cP
0.0145 Btu/hr-ft-F
0.5299 1lb/ft3
1.2732
0.9434

3€5.0000 F
£0 Q000 pgia

Heat Capacity
Viscosity

Thermal Conductivity
Density

Molecular Weight

Z2 Factor

0.6273 Btu/lb-F

0.2721 cP

0.0544 Btu/hr-ft-F
41.8949 1b/ft3
167.8133

0.5475 Btu/lb-F
0.0097 cPp

0.0153 Btu/hr-ft-F
0.6944 1b/ft3
3.5440

0.9133

Process Heat Curve

Duty Temperature Mass Frac Vap
Btu/hr F
6.74528E+06 365.0000 0.1413
4.34126E+06 330.000¢ 0.022¢9
2.72068E+06 295.0000 0.C000
1.33424E+406 260.0000 0.0000
0.0498 225.0000 0.0000

Lo oo




== HYSIM COCOLER / HEATER SPECIFICATION SHEET ——
HYSIM Version STD|C2.72 Date 2003/11/18
Case Name: E:\HYSIM\HS$-205.PRJ\205-J001.STM Time 13:47:50

Operaticn Name: EX-BTM
Operation Note;

Phase Duties Process Side Total Duty
Vapour 0.0000 Btu/hr 5.07923E+06 Btu/hr
Two Phase 0.0000 Btu/hr
Liguid 5.07923E+06 Btu/hr

F—= Inlet Procesgss Side
Stream Name BTM-0720
From Operation P-3 ' )
Masgs Frac Vap 0.00CQ0
Temperature 471.5969 F
Pressure 75.0000 psia
Mass Flow 29463.2561 lb/hr
Flow 101.9916 lbmole/hr
———= Outlet Process Side
Stream Name BTM-0740
To Cperation ---
Mass Frac Vap 0.0000
Temperature 175.0000 F
Pressure 50.0000 psia
Fluid Properties Process Side
Liquid Vapour
Reference Temp 1 175.0000 F S F
Reference Press 1 50.0000C psia =SS psia
Heat Capacity 1.49%7 Btu/lb-F --- Btu/1b-F
Viscosity 3.7643 cP = ¢P
Thermal Conductivity 0.0845 Btu/hr-ft-F - Btu/hr- fr-F
Density 51.4854 1bh/ft3 --- 1b/ft3
Molecular Weight 288.8791 Se=
Z Factor == S
Reference Temp 2 471.596% F = F
Reference Press 2 75.0000 psia Sk psia
Heat Capacity 0.6575 Btu/1b-F --- Btu/1b-F
Viscosity 0.2899 cpP === cP
Thermal Conductivity 0.0651 Btu/hr-ft-F --- Btu/hr-ft-F
Density 44.0875 1b/ft3 -—- 1b/fe3
Molecular Weight 288.8791 S
Z Factor ---
Process Heat Curve
Duty Temperature Mass Frac Vap
Btu/hr F
5.07923E+0¢6 471.5969 0.0000
3.68371E+0s¢ 397.4477 0.0000
2.37225E+06 323.288%5 0.0C000
1.14691E+06 24914592 0.0000
0.0018 175.0000 0.0000




= HYSIM VESSEI. SPECIFICATICN SHEET

HYSIM Version STD|C2.72

Date 2003/11/18

—

| 3

Case Name E:\HYSIM\HS-205.PRJ\205-J001.5IM Time 13:47:50
Uperation Name: DESALTER
Operation Note:
Stream Operation Flowrate
Inlet: CR-0120 from EX-C1d Cocler 72572.848% 1b/hr
Vapour: CRV-0800 to - - - 0.0000 1b/hr
HC Liguid: CR-0159 to EX-Hot Cooler 68280.0918 1lh/hr
Hvy Liquid: H20-DSLTR to = Sl 4292 .7623 1b/hr

inlet Properties at Operating Conds

Inlet Mixed Liguid Properties

Temperature 225.0000 F Density 45,
Pregssure 85.0000 psia Spec. Grav. 0.
Masg Frac Vap 0.0000 Mol. Weight 105.
Density 45,9295 1b/ft3 Surface Tens. 30.
Mol. Weight 105.0526 Viscosity 0.

9295
7372
0526
6704
6070

1b/ft3
SG_H2060

dyne/fcm
cP

Vapour Outlet Properties

Density 0.6455 1b/ft2
Mol. Weight 51.6482

Z Factor 0.9256
Viscosgity $.009% cP

Hydrocarbon Liquid Outlet Properties

Density 45.3057 1b/ft3
Spec. Grawv. 0.7272 SG_H2060
Mol. Weight 150.882¢9

Surface Tens. 16.6869 dyne/cm
Viscosity 0.5140 cP

Heavy Liguid Outlet Properties

Density 58.8084 1lb/ft3
spec. Grav, 0.9435 SG H20860
Meol. Weight 18.0151

Surface Tens. 57.2268 dyne/cm
Viscosity 0.2592 cP

NOTES




Case Name:

Operation Name: H-1
Operation Note:

=== HYSIM COOLER / HEATER SPECIFICATION SHEET
HYSTM Version STD|C2.72
E:\HYSIM\HS-205.PRJ\205-J001.SIM

Date 2003/11/18
Time 13:47:50

Process Side

——— Phase Duties

Total Duty

Vapour
Two Phase
Liquid

0.0000 Btu/hr
9.27798E+06 Btu/hr
0.0000 Btu/hr

9.27798E+06 Btu/hr

Process Side

—— Inlet

Stream Name CR-0160

From Operation EX-Hot *

Mass Frac Vap 0.1413

Temperature 365.0000 F

Pressure 60.0000C psia

Mass Flow 68280.0918 lb/hr

Flow 452 .5370 lbmole/hr
=—— Outlet Procegg Side

Stream Name

To Operation
Mass Frac Vap
Temperature
Pressure

CR-0180
V-1
0.6192
500.0000 F
45.0000 psia

Fluid Properties

Process Side

Ligquid

Vapour

Reference Temp 1
Reference Press 1
Heat Capacity
Viscogity

Thermal Conductivity
Density

Molecular Weight

2 Factor

Reference Temp 2
Reference Press 2
Heat Capacity
Viscosity

Thermal Conductivity
Density

Molecular Weight

Z Factor

365.0000 F
60.0000 psia
0.6273 Btu/1lb-F
0.2721 cP
0.0544 Btu/hr-ft-F
41.8949 1bk/ft3
167.8133

500.0000 F
45,0000 psia
0.6735 Btu/lb-F
0.2379 cP
0.0559 Btu/hr-ft-F
43.0242 1b/ft3
283 .3972

365.0000 F

60.0000 psia
0.5475 Btu/1b-F
0.0037 cP
0.0153 Btu/hr-fe-F
0.6944 1b/ft3

93.5440
0.91332

500.0000 F
45.0000 psia
0.6062 Btu/lb-F
0.0104 cP
0.0182 Btu/hr-ft-F
0.5451 1b/ft3
117.1835
0.9358%

Process Heat Curve

Duty Temperature Mass Frac Vap
Btu/hr F
9.27798E+06 500.0000 0.6192
7.27421E+406 4662500 0.5404
5.11575E+06 432.5000 0.4403
2.68315E+06 398.7500 0.3052
0.3437 365.0000 0.1413




=~ HYSIM PUMP SPECIFICATION SHEET
HYSIM Version STD|C2.72 Date 2003/11/18
Case Name: E:\HYSIM\HS-205.PRJ\205-J001.S1M Time 13:47:50

Operation Name: P-1
Operaticn Note:

Sucticon Side : CR-0101

From operation MIX-1 ~ Mixer

Suction Properties at Operating Conditions

Temperature 75.0000 F Flow Rates 72572.8485 1b/hr
Pressure 14.0000 psia 180.5943 USGPM
Mass Frac Vap 0.0000 0.0214 m3/s
Mol Weight 105.0526

Density 50.1020 1lb/ft3

0.8042 SG H2060

Viscosity === cP

Discharge Side : CR-0110

To operation BX-Cld — Cooler

Discharge Properties at Operating Conditions

Temperature 75.3302 F Diff Press 96.0000 psi
Pressure 110.0000 psia Diff Head 275.8663 ft
Mass Frac Vap 0.C000 Comp Ratio 7.8571
Density 50.1554 1b/ft3 Vol. Rate 180.4017 USGPM
0.8050 SG H2060 0.0114 m3/s
Driver
Energy Stream QP-1
Energy Required 34310.3202 Btu/hr
13.4842 hp
Therm Efficiency 75.0000 %

NOTES




[Z HYSIM PUMP SPECIFICATION SHEET
HYSIM Version STD|C2.72 Date 2003/11/18
Case Name: E:\HYSIM\HS-205.PRJ\205-J001.STM Time 13:47:50

Operation Name: P-2
Operaticn Note:

Suction Side : LN-0300

From cperation V-1 — Column

Suction Properties at Operating Conditions

Temperature 101.9012 F Flow Rates 3068.9954 lb/ﬁr
Pressure 30.00600 psia 9.8292 USGPM
Mass Frac Vap 0.0000 0.0006 m3/s
Mol Weight 72.2574

Density 38.9283 1b/ft3

U.6248 SG H2060

Viscogity -—- cP

Discharge Side : LN-0310

To operaticn V-2 —  Column

Discharge Properties at Operating Conditions

Temperature 102.7957 F Diff Press 115.0000 psi
Pressure 145.0000 psia Diff Head 425.4839 ft
Mass Frac Vap 0.0000 Comp Ratio 4.8333
Densgity 39.00%4 1b/ft3 Vol. Rate 9.8087 USGPM
0.6261 SG_H2060 0.0008 m3/s
Driver
Energy Stream QP-2
Energy Required 2236.9791 Btu/hr
0.8792 hp
Therm Efficiency 75.0000 %

NOTES




F= HYSIM PUMP SPECIFICATION SHEET
HYSIM Version STD|C2.72 Date 2003/11/18
Case Name: E:\HYSIM\HS-205.PRJ\205-J001.SIM Time 13:47:50

Operation Name: P-3
Operation Note:

Suction Side : BTM-0700

From operation V-1 — Column

Suction Properties at Operating Conditions

Temperature 471.4557 F Flow Rates 29463.2561 1b/hr
Pressure 45.0000 psia 83.3556 USGPM
Mass Frac Vap 0.0000 0.0053 m3/=
Mol Weight 288.8791

Density 44,0455 1bh/ft3

0.7070 SG H2060

Viscosity 0.289%9 ¢P

Digcharge Side : BTM-0720

Tc operation EX-BTM — Cooler

Discharge Properties at Operating Conditicns

Temperature 471.5969 F Diff Pressg 30.0C00 psi
Pressure 75.000C psia Diff Head 98.1872 ft
Mass Frac Vap 0.0000 Comp Ratio 1.6687
Density 44.0875 1b/ft3 vol. Rate 83.3202 USGPM
0.7076 SG_H2060 0.0053 m2/s
Driver
Energy Stream QP-3
Energy Required 4951.5061 Btu/hr
1.92460 hp
Therm Efficiency 75.0000 %




Hyprotech's Process Simulator HYSIM - Licensed to JS Plunkett & Associates
Date 2003/11/18 Version STD|C2.72 Case Name 205-J001.SIM
Time 14:13:15 Prop Pkg PR Column Name V-1

*rxk Column Inpub * %+

Number of Ideal Stages 24

Stage 1 Pressure 30.000 psia
Stage 21 Pressure 45.000 peia
Stage 1 Temperature Estimate 195.000 F
Stage 21 Temperature Estimate 600.000 F
Feed stream CR-0180 enters on stage 18

Feed stream STM V-1 enters on stage 21
Estimated top stage reflux ratio is 3.0000-

Side Liquid draw from stage 1 to stream LN-0300
Estimated Flow 600.0000 Dbarrel/day
Side Liguid draw from stage 7 to stream HN-0400
Estimated Flow 2999.99%9% Dbarrel/day
Side Exchanger on stage 1 is energy stream QE-CHD
Side Exchanger on stage 24 1s energy stream KS-Reb
Side Exchanger on stage 12 is energy stream Q-KSPAR
Side Water draw on stage 1 to stream OH-H20
Side Water draw on stage 4 to stream V-1-H20
Pumparound 1 moves liquid from stage 14 to stage 1z
Represented by stream KS-PAR-0580
Side stripper 1 has 3 stages [ 22 to 24)
Draws liguid from stage 14 and returns vapour to stage 12
Bottom flow goes to stream KERC-0510
Draw stage stream represented by KS-Draw

Return stage stream represented by KS-Vap
Overhead vapocur product goes to stream V-850
Bottom liquid product goes to stream BTM-0700

*xx*% Specificationg *x*+
1: Flow of the stage 1 Vapour is to be 0.1000 lbmole/hr
2: AS5TM D86 -
95.0 LigVol
3: ASTM D8&g -
90.0 LigVol

Cut of the stage 1 Liguid is to be 165.000 F

e

Cut of the stage 7 Liquid is to be 325.000 F

de

4: AS5TM D86 -
8.0 LigVol % Cut of the stage 24 Liquid is to be 500.000 F
5>: Heat Exchanger Duty on stage 24 is to be 500000.00 Btu/hr
6: Pump Around Flow from stage 14 to 12 is to be 1850.00 barrel/day
7: Heat Exchanger Duty on stage 12 is to be -2.0000E+06 Btu/hr



Hyprotech's Process Simulator HYSIM -

' Licensed to JS Plunkett & Associates
Date 2003/11/18 Version STD|C2.72

Cage Name Z05-J001.STM

Time 14:13:17 Prop Pkg PR Column Name V-1
*rExF Column Feeds **xx*

Feed Stream Name CR-0180 STM V-1
Enters on stage 18 21
Vapour Fracticn 0.75873 1.0000
Temperature - F 500.00 307.62
Pressure - psia 45.00 75.00
Flowrate - barrel/day 5852.67 z0.58
Enthalpy - Btu/hr 17544913.0 99912.2
H20 - LigVol Frac 0.00009 1.0000
Methane - Ligvol Frac 0.0000 0.0000
Ethane - LigVol Frac 0.0001 £.0000
Propane - LigVeol Fracg 0.0013 0.0000
i-Butane - LigVeol Frac G.0012 0.0000
n-Butane - LigVol Frac 0.0048 0.0000
NEBP[1] 5 - LigVel Frac 0.003C 0.0000
NBP[1] 31 - LigVel Frac 0.0029 0.0000
NBP[1] 53 - Ligvel Frac 0.0045 0.0000
NBP[1] 81 - LigVel Frac 0.0045 0.0000
NBP[1] 106 - LigVol Frac 0.0107 0.0000
NBP[1] 131 - LigVol Frac 0.0173 0.0000
NBP[1] 155 - LigVol Frac 0.0281 0.0000
NBP[1] 180 - LigVel Frac 0.0333 ¢.0000
NBP[1] Z08 - LigvVol Frac 0.0578 0.0000
NBP{1] 231 - LigVol Frac 0.0886 0.000C0
NBP[1] 254 - Ligveol Frac 0.0662 0.0000
NBP[1] 282 - LigVeol Frac 0.0839 0.0000
NBP[1] 304 - LigVel Frac 0.0548 0.0000
NBP[1] 332 - LigVel Frac 0.0386 0.0000
NBP[1] 35¢ - LigVol Frac 0.0319 0.000C0
NBP{1] 382 - LigVeol Frac 0.0274 0.0000
NBP[1] 407 - LigVol Frac 0.0255 0.0000
NBP[1] 433 - LigVeol Frac 0.0243 0.0000
NBP[1} 458 - LigVel Frac ¢.0240 0.0000C
NBP{1] 484 - LigVol Frac 0.0238 0.0000C
NBP[1] 5009 - LigVol Frac 0.0238 0.0000
NBP[1] 534 - LigVol Frac 0.0233 0.0000
NBP[1] 559 - LigVel Frac 0.0222 0.0000
NBP[1] 585 - LigvVol Frac 0.0198 0.0000
NBP[1] 610 - LigVol Frac 0.0178 0.0000
NBP[1] 636 - LigVol Frac 0.0164 0.0000
NBP[1] 661 - LigVol Frac 0.0156 0.0000
NBP[1] 686 - LigVol Frac 0.0153 0.00CC
NBP[1] 7712 - LigVol Frac 0.0146 0.0000
NBP[1] 737 - Ligvol Frac 0.0142 0.0000
NBP[1] 762 - Ligvol Frac 0.0141 0.0000
NBP[1]) 788 - LigVol Frac 0.0136 0.0000
NBP[1] 82& - LigVol Frac 0.0264 0.0000
NBP[1} 877 - LigVel Frac 0.0267 0.0000
NBP[1] 926 - LigVol Frac 0.0285 0.0000
NBP[1] 977 - LigVol Frac 0.0266 0.000C
NBP[1] 1029 - LigVol Frac 0.0215 0.00G0




Hyprotech's Process Simulator HYSIM -

Date 2003/11/18

Version STD|C2.72

Licensed to JS Plunkett & Associates
Case Name 205-J001.SIM

Time 14:313:19 FProp Pkg PR Coiumn Name V-1
*rxx Stage Variahlesg x++#x
Reflux Ratio 15.12934
Stg Press Temp Flow Rates { barrel/day ) Duty
No psia F Liquid Vapour Feed Draws MMBtu/hr
1 30.0 101.9 4897.7 ' 0.7V~ -8.918
323.0 L
24.5 W
2 30.8 159.3 5153.4 5245.8
3 1.5 18%9.¢6 5255.7 5501.5
4 32.3 210.1 5209.6 5603.8 0.0 W
5 33.0 230.8 50%5.8 5557.7
3 33.8 256.1 4932.6 5444 .0
7 34.5 288.8 1962 .3 5280.7 2765.2 L
8 35.3 331.5 1865.6 5075.7
9 35,0 354 .2 1782.0 4978.9
10 36.8 267.3 1707 .4 4905.3
11 27.5 276.9 1604 .1 4820.7
12 38.3 385.8 4410.5 4717 .4 1850.1 P -2.000
188.3 S
13 35.0 398.9 4415.9 5485.4
14 39.8 411.1 1753.7 5490.8 1850.1 P
647.8 S
15 40.5 429.1 1551.5 5326.5
16 41.3 444 2 i319.1 5124 .4
17 42.0 459.1 779.0 48%2.0
18 42 .8 488.2 2568.1 4351.9 5852.7
19 43 .5 482.0 2453.6 288.3
20 44 .3 478.2 2391.0 173.8
21 45.0 471.5 1131.2 20.6 2300.4 L
Side Stripper 1 draws 647.8 from stg 14 vapour return to stg 12
22 39.8 431.1 701.0 188.3
23 39.8 450.4 743.9 241.4
24 39.8 476.0 284 .3 455.6 L 0.50C




Hyprotech's Process Simulator HYSIM - Licensed to JS Plunkett & Associates
Date 2003/11/18 Version STD|C2.72 Case Name 205-J001.SIM
Time 14:13:22 Prop Pkg PR Column Name V-1

ok ok Kk Prodec:S dok ok ok

Leaving from stage 1 1 1
Product Phase Vapour Liguid Water
Assigned to Stream Name V-850 LN-0300 OH-HZO
Temperature - F 101.%0 | 161.%0 101.5¢0
Pressure - psia 30.00 30.00 “30.00
H2C - LigVol Frac 0.006055 0.000148 1.00000¢C
Methane - LigVel Frac 0.000000 0.00000C C.000Q00¢C
Ethane - LigVol Frac 0D.036349 0.001733 1.34E-10
Fropane - LigVol Frac 0.145205 0.022855 0.00000C
I -Butane - LigVol Frac 0.057494 0.02138% 0.000000
n-Butane - LigVol Frac 0.159801 0.082079 0.000000
NBP[1] 5 - LigVol Frac 0.137070 0.051175 0.000000
NBP[1] 31 - LigVel Frac 0.030816 0.0489563 0.000000
NBP([1] 53 - LigVol Frac 0.098292 0.076072 0.000000
NBP (1] 81 - LigVol Frac 0.058509 0.072479 0.000000
NBP{1l}] 106 - LigVol Frac 0.087037 0.163677 0.00000C0
NBP([1] 131 - LigVol Frac 0.075070 0.218121 0.000000
NBP[1] 155 - LigVel Frac 0.0359887 0.182171 0.000000
NEP[1] 180 - LigVcl Frac 0.006484 0.047444 0.000000
NBP[1] 208 - LigVol Frac 0.000733 0.009117 0.000000
NBP[1] 231 - LigVol Frac 0.000091 0.00181%6 0.000000
NRP{1] 254 - LigVol Frac 4.58E-06 0.000150 0.00000Q0
NBP[l]:282 - LigVol Frac 2.33E-07 0.000014 0.00000C0
NBP[1] 304 - LigVel Frac S.91E-09%9 5.72E-07 0.0000CC
NBP[I]:BBZ - LigvVel Frac 2.11E-10 3.92E-08 $.000000
NBP[1] 356 - LigVel Frac 0.0000C0 2.10E-09 0.000000
NBP[1] 382 - LigVol Frac 0.000000 0.000000 0.000000
NBP{I}:407 - LigVol Frac 0.000000 C.000000 0.000000
NBP{1] 433 - LigVol Frac $.000000 ¢.000000 0.0000G0
NEP[1] 458 - Ligvol Frac 0.000000 0.000009 0.000000
NBEP[1] 484 - LigVel Frac C.000000 0.000000 0.000000
NBP[1] 509 - LigVol Frac 0.000000C 0.000000 C.000000
NBP (1] 534 - LigVol Frac 0.00000C 0.0000G0 0.000000C
NBP[1] 559 - LigVol Frac 0.000000 0.000000 0.000000
NBP[1] 585 - LigVol Frac 0.000000 0.000000 0.000000
NBP[1] 610 - LigVel Frac 0.000000 0.000000 0.000000
NBP[1] 636 ~- LigVol Frac G.000000 0.000000 0.000000
NBP[1] 661 - LigVel Frac 0.000000 0.000000 0.000000
NBP[1] 686 - LigVel Frac C.000000 0.000000 0.000000
NRD 1177372 - LigVel Frae 0o0annon nLoNnnnon n.ononnnn
NDr Ly 2 - Ly vl 1 aad Celbuuluu NRVIVIVAVEVLY ERIVIVEVIVEY:
NBP[1] 762 - LigVel Frac 0.0GCCO0 0.000000 G.aooooc
NBP{1] 788 - LigVol Frac 0.0C0000 0.000000 0.00000¢0
NBP[1] 826 - LigVol Frac 0.000000C 0.000C0C0 0.000000C
NBP[1] 877 - LigVel Frac 0.000000 0.000000 0.000000
NBP{1] 926 - LigVol Frac 0.000000 0.000000 0.000000
NBP{1] 977 - LigVol Frac 0.000000 0.000000 0.000000
NBP[1] 1029 - LigVol Frac 0.000000 0.000000 0.000G00
Total Flow - barrel/day 0.67 322.96 24.49




Leaving from stage 4 7 21
Product Phase Water Liquid Liquid
Assigned to Stream Name V-1-H20 HN-0400 BTM-0700
Temperature F 2310.09 288 .82 471 .46
Pressure psia 32.25 34.50 45.00
H20 LigVol Frac 1.000000 0.000067 0.000583
Methane Ligvol Frac 0.C00000C 0.00C000 0.000000
Ethane LigVol Frac g.Qcocao 2.31E-06 3.48E-10
Propane LigVel Frac ¢.000000 0.000064 2.95E-08
i-Butane LigVol Frac 0.00000C0 0.000107 1.16E-07
n-Butane LigVol Frac 0.000000 0.000512 6.%4E-07
NBP[1] 5 Ligvol Frac 0.000000 0.00028%¢6 4.89E-07
NBP[1] 31 LigVol Frac 0.00000QC0C 0.000364 7.61LE-07
NBFP[1] 53 LigVol Frac 0.0C0Q000 ¢.000714 1.8%E-0¢
NEF[1] 81 LigVol Frac 0.000000 0.000974 3.24E-06
NBP[1] 106 LigVeol Frac 0.000000 0.003597 0.000014
NBP[1] 131 LigVcl Frac 0.000000 0.011150 0.000039
NEP[1]) 155 LigVol Frac 0.G00000 0.037971 0.000111
NBP[1] 180 LigVol Frac 0.00000C 0.064623 0.000240
NBP[1] 208 LigVol Frac 0.000000 ¢.120301 0.000804
NBP{1l] 231 LigVol Frac 0.00G000 0.184657 0.002126
NBP{1] 254 LigvVol Frac 0.0000C0 0.136578 0.002717
NBP[I]:282 LigVol Frac 0.000000 0.16895% 0.006091
NBP[1] 304 LigvVol Frac 0.000000 0.106563 0.006117
NBP[l]:332 LigVol Frac 0.0000QC D.08%612 0.006985
NBP[1] 356 LigVol Frac 0.000000 0.050047 0.008586
NBFP[1] 38z LigVol Frac ¢4.000000 0.029736 0.010874
NEP{1] 4907 LigvVel Frac 0.000000 0.0105926 0.014644
NBE{1] 433 LigVol Frac 0.000000 0.001528 0.020258
NBP[1] 458 LigVol Frac 0.000000 0.000230 0.0288¢63
NBP[1] 484 LigVol Frac 0.000000 0.000020 0.039816
NBP[1] 509 LigVol Frac 0.000000 1.31E-06 0.050322
NBP{1] 534 LigVol Frac 0.000000 5.91E-08 0.055615
NBP[1] 559 LigVol Frac 0.00C000 2.07E-09 0.055379
NBP[1] 585 LigVel Frac 0.000000 ¢.000000 0.05017%
NBP{1] 610 LigVol Frac 0.00000C0 0.0000C0 0.045315
NBP[1] 634 LigVol Frac 0. 000030 0.000000 0.0A1800
NBP[1] 661 LigVol Frac 0.000C0C 0.000000 0.039787
NEBP[1] 686 LigVol Frac 0.000000 0.000000 0.038845
NEFP[1] 712 LigVel Frac 0.000000 0.000000 0.037186
NBP[1] 737 LigVol Frac G.000000 0.000000 0.036206
NBP{1] 762 Ligvel Frac 0.00000C0Q 0.000000 0.035887
NBP[1]} 788 Ligvecl Frac 0.00000C0 0.00000C 0.03451¢6
NBP[1] 826 LigVel Frac 0.000000 0.00000C0 0.067254
NBP[1]) 877 LigVel Frac 0.000000 0.000000C 0.067984
NBP[1] 926 LigVol Frac 0.000000 0.000000C 0.072462
NBP[1] 3877 LigVol Frac 0.000000 0.000000C 0.0676590
NBP[1] 1029 LigVol Frac 0.000C00 0.000000 0.054703
rGtasr Fio.w el fday (I PT 30 Bes 6 B FENTVIR
Leaving from stage 24

Product Phase Liguid

Agsigned to Stream Name KERO-0510

Temperature F 475.85

Pressure psia 35.75

HzO LigVcl Frac 3.23E-03

Methane Ligvel Frac 0.000000

Ethane LigVcol Frac 1.86E-10




Propane - LigVol Frac 2.04E-08
i-Butane - LigVel Frac S.26E-08
n-Butane - LigVol Frac 5.96E-07
NBP[l]mS ~ LigVol Frac 4.06E-07
NBP[1] 31 - LigVol Frac 6&.75E-07
NBP[1] 53 - LigVel Frac 1.79E-06
NBP{1l] 81 - LigVol Frac 3.36E-06
NBP[1] 106 - LigVol Frac 0.000016
NBP[1] 7131 - LigVol Frac 0.000049
NBP[l]_lSS - LigVel Frac 0.000160Q
NBP[1] 180 - LigVol Frac 0.000402
NBP[1] 208 - LigVol Frac 0.001610
NBP[1] 231 - LigVol Frac 0.005023
NBP[1] 254 - LigVel Frac 0.007703 . .-
NBP[1] 282 - LigVol Frac 0.021466 :
NBE[1] 304 - LigVol Frac 0.025912
NBP[1] 332 - LigVol Frac 0.038091
NBP[1] 356 - LigVgol Frac 0.062580
NBP{1] 382 - LigVol Frac 0.115628
NBP[1]407 - LiqVol Frac 0.185603
NBP[1] 433 - LigVeol Frac 0.196123
NBP[1] 458 - LigVol Frac 0.159932
NBP{1] 484 - LigVol Frac 0.103966
NBP[1] 509 - LigVol Frac 0.050867
NBF[1] 534 - LigVol Frac 0.018172
NBP[1] 559 - LigVol Frac 0.00518¢C
NBP[1] 585 - LigVol Frac 0.001193
NBP[1] 610 - Ligvol Frac 0.000254
NBP[1] 836 - LigVol Frac 0.000051
NBP[l]:66l - LigVol Frac 0.000010
NBP[1] 686 - LigVel Frac 1.98E-06
NBP{1]} 712 - LigVol Frac 3.56E-07
NBE[1} 737 -~ LigVol Frac 6.40E-08
NBP[l]:762 - LigVol Frac 1.11E-08
NBP([1] 788§ - LigVol Frac 1.82E-09
NEBP[1] 826 - LigVol Frac 2.31FE-10
NBP{1] 877 - LigVol Frac 0.000000
NBP[1] 928 - LigVol Frac ¢.000000
NEP[1] 7877 - LigVol Frac 0.000000
NBP[l]:lO29 - LigVeol Frac 0.00000C
Total Flow - barrel/day 459.57

SIZING SUMMARY

DECLLoll Nawue DLaYESs LypE FiO s iam  Lu NEF LAllis L ocLaye
Section 1 2- 18 Valve Dsgn 5.00 1 Press Drop 4 AA
N Press Drop 2 DC
Section 2 19- 19 Valve Dsgn 2.00 1 FlowPath Iin 19




Hyprotech's Process Simulator HYSIM - Licensed to JS Plunkett & Associates
Date 2003/11/18 Version STD|C2.72 Case Nams 205-J001.SIM
Time 14:12:34 Prop Pkg PR Column Name V-1

**** Condenser Cooling Curve *x*#

Temperature Pressure Flow Rates ( barrel/day ) Duzy
F psia Liguid Vapour MMBtu/hr
159.28 30.75 C.00 5245.7% 0.0000
153 .55 30.68 766.35 4479 .40 -1.2065
147 .81 30.60 1481.29 3764 .46 -213375
142 .07 30.53 2118.84 3126.91 -3.3576
136.33 30.45 2678.0s8 2567 .69 -4.2666
130.583 30.38 3164 .92 2080.83 -5.0738
124 .85 30.30 3694 .14 1551.61 -6.0276
115.12 30.23 4197.15 1048.60 -6.9490
113.38 30.15 4628 .88 616 .88 -7.7397
107.64 30.08 4984 .43 261,33 -8.4022
1061.30 30.00 5245 .04 Q.72 ~-8.9177




Hyprotech's Process Simulator HYSIM - Licensed to JS Plunkett & Associates
Date 2003/11/18 Version STD|C2.72 Case Name 205-J001.SIM
Time 14:13:37 Prop Fkg PR Column Name V-1

*rx* Pump Around Summary ****

Draw Return Flow Rate Cocler Duty Return Temp
Stge Stge barrel /day MMBtu/hr F

1 14 12 1850.144 -2.000 259.8610




Hyprotech's Process Simulator HYSIM - Licensed to JS Plunkett & Associates
Date 2003/11/18 Version STD|C2.72 Case Name 205-J001.8IM
Time 14:12:47 Prop Pkg PR Column Name V-2

*Ek% Column Input **#%

Number of Ideal Stages 20

Stage 1 Pressure 115.00C6 psia
Stage 20 Pressure 120.000 psia
Stage 1 Temperature Estimate 125.000 F
Stage 20 Temperature Estimate 250.000 F

Feed stream ILN-0310 enters on stage 10
Estimated top stage reflux ratio is 3.0000 .

Side Liguid draw from stage 1 to stream Stab Lig
Side Exchanger on stage 1 is energy stream Q-StabCond
Side Exchanger on stage 20 1s energy stream Q-StabReb
Side Water draw on stage 1 to stream Stab H20

Overhead vapour product goes to stream Stab-0G
Bottom liquid product goes to stream StabGaso

**%*% Specifications **#*%
1: Flow of the stage 1 Vapour is to be 0.1000 lbmole/hr
2: Flow of the stage 1 Side Liquid is to be 6£6.000 barrel/day
3: Heat Exchanger Duty on stage 20 is to be 2.0000E+06 Btu/hr



Hyprotech's Process Simulator HYSIM - Licensed to JS Plunket: & Associates
Date 2003/11/18 Version STD|C2.72 Case Name 205-J001.SIM
Time 14:13:49 Prop Fkg PR Column Name V-2

**%% Column Feedsg *x®%

Feed Stream Name LN-0310
Enters on stage 10
Vapour Fraction 0.0000
Temperature - F 102.80
Pressure - psia 145.00" -
Flowrate - barrel/day 322.96
Enthalpy - Btu/hr -92990.4
H20 - LigVol Frac 0.0001
Methane - LigVel Frac 0.0000
Ethane - LigVol Frac 0.0017
Propane - LigVol Frac 0.0229
i-Butane - LigVol Frac 0.0214
n-Butane - LigVel Frac 0.0821
NBP[1] 5 - LigVel Frac 0.0512
NBP[1] 31 - LigVel Frac 0.049%96
NBP[1] &3 - LigVol Frac 0.0761
NBP[1] 81 - LigVol Frac 0.0725
NEP[1] 106 - LigVel Frac 0.1637
NBP[1] 131 - LigVel Frac 0.2181
NBP[1] 155 - LigVol Frac 0.1822
NBP[1] 180 - LigVel Frac 0.0474
NBP[1] 208 - LigVol Frac 0.0091
NBP[1] 231 - LigVol Frac 0.0018
NBP[1] 254 - LigVel Frac 0.0002
NBP{1] 282 - LigVol Frac 1.388E-05
NBP (1] 304 - LigVel Frac 9.727E-07
NBP[1] 332 - LigVol Frac 3.924E-08
NBP[1l] 256 - LigVel Frac 2.104E-09
NBP[1] 382 - LigVol Frac 0.0000
NBP[1] 407 - LigVel Frac 0.0000
NBP[1] 4323 - LigvVel Frac 0.0000
NBP[1] 458 - LigVol Frac 0.0000
NBP[1] 484 - LigVol Frac 0.0000
NBP[1] 509 -~ LigVol Frac 0.0000
NBP[1] 534 - Ligvel Frac 0.0000
NBP[1] 559 - LigVel Frac 0.0000
NBP[1] 585 - LigVel Frac 0.0000
NBP[1] 610 - LigVol Frac 0.0000
NBP[1] 636 - LigvVol Frac 0.0000
NBP[1] 661 - LigVol Frac 0.0000
NBP [1]) 686 - LigVol Frac 0.0000
NBP[1} 712 - LigVol Frac 0.0000
NBP([1] 737 - LigVol Frac 0.0000
NBP[1] 762 - LigVeol Frac 0.0000
NBP{1] 788 - LigVel Frac 0.0000
NBP([1] 826 - LigVecl Frac 0.0000
NBP[1] 877 - Ligvel Frac 0.0000
NBP[1] 926 - LigVeol Frac 0.0000
NBP[1]) 977 - LigVol Frac 0.0000
NBP[1} 1029 - LigVol Frac ¢.0000




Hyprotech's Process Simulator HYSIM -

Licensed to JS Plunkett & Associates

Date 2003/11/18 Version STD|C2.72 Casge Name 205-J001.S8SIM
Time 14:13:52 Prop Pkg FR Column Name V-2
k*¥x % Stage Variableg v*+*=*
Reflux Ratio 21.08693
Stg Pregs Temp Flow Rates ( barrel/day ) Duty
No psia F Liquid Vapour Feed Draws MMBtu/hr
1 115.0 127.6 1405.6 ’ 0.6 V° -1.7%4
66.0 L
0.0 W
2 115.3 142 .4 1450.2 1472.2
3 115.5 148.8 l466.1 1516.9
4 115.8 152.4 1472.2 1532.7
5 116.1 154 .9 1474 .6 1538.9
6 116.3 157.0 1474.9 1541.3
7 lle.6 159.1 1472 .4 1541 .6
8 116.8 161.8 1452 .6 1539.1
@ 117.1 166.2 1432 .1 1529.3
10 117.4 175.5 1912.2 1498.8 323.0
11 117 .6 178.5 1917.86 1655.5
12 117.9 ig8l.e6 1520.8 1661.3
13 118.2 185.4 1922.1 1664.5
14 118 .4 190.0 1820.5 1665.8
15 118.7 196.1 1974 .6 lee4 .2
16 118.85 204 .3 1%904.0 1658.3
17 1is.2 215.2 1890.7 1647.7
18 115.5 228.9 1880.3 1634 .4
i3 115.7 245.1 1878.0 1624 .0
20 120.0 262 .2 1621.7 256.3 L 2.000




Hyprotech's Process Simulator HYSIM -

Date 2003/11/18
Time 14:13:5¢6

Version STD|C2.72
Prop Pkg PR

Licensed to J& Plunkett & Associates

Case Name 205-J001.SIM

Column Name V-2

* k k& Products * ok kA

Leaving from stage 1 1 1
Product Phase Vapour Liguid Water
Assigned to Stream Name Stab-0G Stab Lig Stak H20
Temperature - F 127 .63 127.63 127.63
Pressure - psia 115.00 ° 115.00 115.00
H20 - LigVeol Frac 0.003389 0.000329 1.000000
Methane - LigvVol Frac C.00C000 0.000000 0.000000
Ethane - LigvVol Frac 0.045193 0.008045 1.72E-09
Propane - Ligvol Frac 0.223707 0.105686 1.15E-10
I -Butane - LigVol Frac 0.101555 0.103406 0.000000
n-Butane - LigVol Frac 0.271202 0.361765 0.000000
NBP[1] 5 - LigVol Frac 0.237527 0.246801 0.000000
NBP[1] 31 - LigVol Frac 0.112017 0.15%9781 0.000000
NBP{1] 53 - LigVol Frac 0.005370 0.010271 0.000000
NBP[1] 81 - LigvVol Frac 0.000039 0.000108 0.00000C0
NBP[l]_lOS - LigVeol Frac 1.94E-06 7.80E-06 0.000000
NBP[1] 131 - LigVol Frac 7.68E-08 4.43E-07 0.000000
NBP[1] 155 - LigVol Frac 1.81E-09 1.52E-08 0.000000
NEP[1] 180 - LigVol Frac 0.000000 1.41E-10 0.000000
NBEP[1] 208 - LigVol Frac 0.000000 0.000G600 0.000000
NBP{1l] 231 - LigVol Frac 0.000000 0.0000C0O 0.000000
NBP[1] 254 - LigVeol Frac 0.000000C 0.C00000 ¢.a00000
NEP[1] 282 ~ LigVel Frac 0.0000090 0.000000 0.000000
NBP[1] 304 - LigVol Frac C.000Q000 0.000000 3.000000
NBP {1} 332 - LigVol Frac 0.0C0000 0.00CCQ0 0.000000
NBP (1] 356 - LigVol Frac 0.000000 0.000000 0.0000060
NBP[1] 382 - LigVel Frac D.000000 0.000000 0.C000000
NBP[1] 407 - LigVol Frac 0.000000 0.000000 0.0000Q0
NBP[1J:433 - LigVol Frac 0.000000 G.000000 0.000000
NEP[1] 458 - LigVol Frac ¢.000000 0.000000 0.000000
NBP[{:1] 484 - LigVeol Frac 0.000000 0.000000 0.000000
NEP{1] 509 - LigVol Frac 0.0000C0 0.000000 0.C00000
NBP[1] 534 - LigVol Frac 0.000000 0.000000 0.000000
NBP[1] 559 - LigVol Frac 0.C00000 0.000000 0.000000
NBP[1] 585 - LigVol Frac 0.000000 0.C00000 0.4000000
NBP[1] 610 - LigVol Frac 0.000000C 0.000000 G.000C000
NBP [1] 636 -~ LigVol Frac ¢.0C000C0 0.000000 0.000000
NBP[1] 661 - LigVol Frac 0.0000C0 0.0000600 0.00000C
NBP[1] 686 - LigVol Frac 0.000000 0.000000 0.000000
NBP[1] 712 - LigVol Frac 0.0000GC0 0.000000 0.000000
NBP[1] 737 - LigVol Frac 0.000000 0.000000 0.000000
NBP[1] 762 - LigVel Frac 0.coQGog ¢c.000000 0.000000
NBP[1] 788 - LigVel Frac 0.000000 0.000000 0.0000C00
NBP[1] 826 - LigVol Frac 0.000000 0.000000 c.00CO00
NBP[1] 877 - LigVol Frac 0.000000 0.000000 0.000000
NBP[1] 926 - LigVol Frac 0.000000 0.000600 0.000000
NBP{1] 977 - LigVol Frac 0.000000 0.000000 0.00000¢C
NBP[1] 1029 - LigVol Frac 0.0000CO 0.0000C0Q 0.000000
Toral Flow - barrel/day 0.63 6£6.00 0.02




Leaving from stage 20
Product Phase Ligquid
Assigned to Stream Name StabGaso
Temperature - F 262.24
Pressure - psia 120.00
H20 - LigVel Frac 0.000000
Methane - LigVol Frac ¢.000000
Ethane - LigVol Frac 0.000000
Propane - LigVol Frac 2.93E-08
i-Butane - LigVol Frac 0.000068
n-Butane - LigVol Frac 0.009596
NBP[1] & - LigVeol Frac 0.000394
NBP[1] 31 - LigVol Frac 0.0271031 N
NBP (1] 53 -~ LigVol Frac 0.093198 °* ’
NBP[1] 81 - LigVol Frac 0.091302
NBP[1i] 106 - LigVol Frac 0.206244
NBF[1] 131 - LigVel Frac 0.274850
NBP[1] 155 - LigVel Frac 0.229549
NBP[1] 180 - LigVol Frac 0.059784
NBP[1] 208 - LigVol Frac 0.01l1488
NBP[1] 231 - LigVol Frac 0.002288
NBP[1] 254 - LigVol Frac 0.000190
NBP[1] 282 - LigVol Frac 0.000018
NBP[1] 304 - LigVol Frac 1.22E-06
NBP[1] 332 - LigVol Frac 4.94E-08
NBP{1] 356 - LigVel Frac 2.65E-09
NEP[1] 382 - LigVol Frac 0.000000
NBP[1] 407 - LigVol Frac 0.000000
NBP[1] 433 - LigVol Fracg C.000000
NBP{I]:458 - LigVol Frac 0.000000
NBP[1] 484 - LigVel Frac 0.000000
NBP[1] 5GS - LigVol Frac 0.000000
NBP[1] 534 - LigVol Frac 0.000000
NBP[1] 559 - LigVol Frac 0.000000
NBP[1] 585 - LigVel Frac 0.000000
NBP([1] 610 - LigVol Frac 0.000000
NBP[1] 636 - LigVel Frac 0.000000
NBP (1] 661 - LigVol Frac 0.000000
NBP[1] 68s - LigVol Frac 0.000000Q
NBP[1] 712 - LigVol Frac 0.000000
NBP[1] 737 - LigVol Frac 0.000060
NBP[1] 762 - LigVol Frac 0.000000
NBP[1] 788 - LigVol Frac 0.000000
NBP[1] 826 - LigVeol Frac 0.000000
NBP([1] 877 - LigVel Frac 0.000000
NBP[1] 926 - LigVol Frac 0.000000
NBP[1] 977 - LigVol Frac 0.000000
NBP{1] 1029 - LigVol Frac 0.000000
Total Flow - barrel/day 256.30

SIZING SUMMARY

Section Name Stages Type Mode Diam ft NFP Limit Stage

Section_ 1 2- 19 Valve Dsgn 2.50 1 Press Drop 10




Hyprotech's Process Simulator HYSIM - Licensed to JS Plunkett & Assocciates
Date 2003/11/18 Version STD[C2.72 Case Name 205-J001.8TM
Time 14:14:06 Prop Pkg PR Column Name V-2

**** Condenser Cooling Curve ***x

Temperature Pressure Flow Rates ( barrel/day Duty
F psia Ligquid Vapour MMBtu/hr
142 .35 115.26 0.00 1472 .23 0.0000
140.88 115.24 292 .81 1179.32 -0.3391
139.41 115.21 537.73 934 .51 -0.6240
137.94 115.18 742 .22 730.01 -0.8636
136.46 115.16 913.18 559.0% -1.0656
134 .99 115.13 1056.08 416.15 -1.2361
133.52 1i15.11 1175.15% 297.08 -1.3798
132.0% 115.08 1273 .64 138.60 -1.5005
130.57 115.05 1354.08 118.16 -1.6010
1292.10 115.03 1418.64 53.60 -1.6838
127.63 115.00 1471 .67 0.57 -1.7541




Hyprotech's Process Simulator HYSIM - Licensed to JS Plunkett & Asscclates
Date 2003/11/18 Version STD|C2.72 Case Name 205-J001.SIM
Time 14:14:06 Prop Pkg PR Column Name V-2

**** Reboiler Heating Curve **x=

Temperature Pressure Flow Rates ( barrel/day ) Duty
F psia Liguid Vapour MMBLu/hr
245,06 i12.74 1878.03 0.00 0.0000
246.78 119.76 1733.6%5 144 .38 0.1791
248 .50 118.79 1585.28"° 292.75 0:3627
250.22 115.82 1432 _81 445 .22 0.5512
251.383 | il192.84 1276 .20 601.83 0.7445
253.65 115.87 1115.42 762.61 0.%9427
255,37 115.89 950.55 S27.48 1.1458
257.08 119.52 781.77 109¢6.2¢5 1.3535
258.81 1139.895 6G9.490 1268.63 1.5656
260.53 119.97 433 .98 1444 .05 1.7814
262.24 120.00 256.30 1621.73 2.0000




Hyprotech's Process Simulator HYSTM -

Date 2003/11/18 Version STD|C2.72

Licensed to JS Plunkett & Associates
Case Name 205-J001.SIM

Time 14:11:53 Prop Pkg FR
Tabulated Properties For Tables for Stream * CR-0101
Liguid True BP ASTM-DEB6 ASTM-D86 |D1160-VAC |D1160-ATM |D2887-CLD
Volume Temp . Temp . Corrected Temp. Temp. Temp.
Percent {F) (F) (F) (F) (F) (F)
6.0 9.3 105.1 105.1 -97.0 46.7 12.0
2.0 80.3 1ez.7 lez.7 . -46.2 112.8 0.4
5.0 141 .3 204 .2 204.2 -4.7 168.1 149 .7
10.0 183.89 231.2 231.2 23.6 204 .8 180.1
15.0 211 .4 248.56 248.6 41.2 227.5 216.5
20.0 227.0 258.6 258.6 52.2 241.6 231.7
30.¢C 257.4 278.5 278.9 72.5 267.86 262.2
10.0 221.0 303.7 3C03.7 95.3 29607 298.1
50.0 343.0 345.3 345.3 132.1 343.1 355.2
60.0 433.9 424 .3 424 .3 204 .5 433.9 447 .40
70.0 540.1 523.9 51€.56 291.8 540.1 544 .3
80.0 676 .86 £58.7 632.7 406 .2 £576.6 672.0
8C¢.0 858.2 823.8 740.0 563.3 858.2 866.1
95.0 948.2 88%0.2 7717 643 .5 248 .2 968 .7
g8.0 1008.3 925.5 786.3 £97.8 1008.3 1031 .4
100.0 1026.9 S36.1 790.5 716.5 1028.9 1051 .4
Liguaid DZ887-NEW D2B8B7-NEWZ
Volume Temp . Temp .
Percent (F) (F)
0.0 -18.0 -87.2
2.0 78.3 15.8
5.0 143.85 104 .7
10.0 152.¢9 le6.1
5.0 223.9 195.5
; 20.0 241.1 212 .3
* 30.0 273.8 240.9
] 40.0 307.2 279.7
50.0 353.1 342 .7
60.0 435.5 436.5
70.0 52%.0 533.4
80.0 662 .2 638.8
90.0 829.8 838.4
95.0 966.8 988.13
898.0 10538.7 1073.8
100.0 1020.3 1099.2

i}




Hyprotech's

Procegs Simulator HYSIM

- Licensed to JS Plunkett & Associates

Date 2003/11/18 Version STD]C2.72 Case Name 205-J001.SIM
Time 14:11:53 Prop Pkg PE
Tabulated Properties For Tables for Stream * LN-0300
Liguid True BP ASTM-D8s ASTM-D86 ID1150-VAC |[D1160-ATM |[D2887-0LD
Volume Terp. Temp. Corrected Temp. Temp . Temp.
Percent (7 (F) (F) (F) {F) {F)
.0 -58.3 19.6 19.¢6 -136.3 -6.0 -43 .0
2.0 -35.7 33.9 33.9 -126.8 6.8 -22.9
5.0 4.8 58.6 58.6 -113.0Q 25.2 21.7
10.0 16.8 65.2 65.2 -106.5 34.0 35.7
15.0 30.9 72.8 72.8 -98.3 44 .9 48 .4
20.0 34.5 74 .4 74 .4 ~-96 .4 47.4 51.5
30.0 65.6 92.4 89z2.4 ~76.4 74 .0 84 .4
40.0 95.9 111.3 111.3 -57.3 99.2 116.1
5¢.0 112.8 122.3 122.3 -46.8 113.1 132 .4
60.0 125.4 129.9 129.9 -37.5% 125.2 142 .9
70.0 135.9 137.4 137 .4 -29.4 135.9 151.3
80.0 147.7 144 3 144 .3 -20.4 147.7 161.2
90.0 166.2 158.7 158.7 -6.1 166 .3 176 .2
25.0 174 .7 165.0 165.0 0.3 174.6 184 .4
98.0 i87.2 176.2 176.2 i0.0 187.2 193.8
100.0 198.0 186.0 186.0 18.3 188.0 201.5
Liguid L2887 -NEW |D2887-NEWZ2
Volume Temp. Temp.
Percent (F} (F}
0.0 -58.3 -131.7
2.0 -36.8 -92.7
5.0 13.2 -22.9
10.0 27.2 -3.0
15.0 43.4 18.4
20.0 47 .1 22.3
30.0 82.2 59.0
40.0 12.3.5 92.7
50.0 130.12 113.0
650.0 1432 129.4
70.0 154 .2 141.9
80.0 166.5 154.7
S0.0 186.2 178.4
95.0 194.7 188.9
98.0 209.2 207.2
100.0 222.0 223.,2




Hyprotech's Process Simulator HYSIM -

Date 2003/11/18 Version STD|C2.72

Licensed to J8 Plunkett & Associates
Case Name 205-J001.81IM

Time 14:11:53 Prop Pkg PR
Tabulated Properties For Tables for Stream * HN-0400
Liguid True BP ASTM-D86 ASTM-D86 [D1160-VAC |D1160C-ATM |D2887-01.D
Volume Temp. Temp. Corrected Temp . Temg . Temp.
Percent (F) {F) () (F) (F) {F}
0.0 S56.7 lee .7 166.7 ~20.1 148.0 105.4
2.0 138.6 1%6.6 186.6 . -5.2 167.5 153 .2
5.0 161.9 210.4 210.4 6.1 182.1 171.8
10.0 185.1 223.1 223.1 18.1 197.7 195.0
i5.0 200.¢6 231.2 231.2 27.6 210.0 212.2
20.0 211.5 236.8 236.8 34.1 218 .4 223.3
30.0 226.6 244 7 244 .7 44 .5 231.8 240.5
40.0 240.2 252 .1 252.1 53.0 242.7 253 .9
50.0 255 .5 261.0 261.0 63.1 255.6 268.2
60.0 273.3 272 .3 2723 76.9 273.2 284 .3
70.0 288.9 282.8 282.8 89.2 288.8 298.1
80.0 308.2 257.5% 297.5 1C4.4 308.2 315.3
0.0 341.5 325.0 325.0 130.8 341.5 347.6
55.0 367.32 348.1 348.1 151.4 367.4 374 .7
98.0 387.7 366.5 3166.9 167 .7 387.7 388.5
100.0 401 .9 3B80.1 380.1 179.1 401.9 416 .9
.
Liguid D2887-NEW |D2887-NEW2
Volume Temp. Temp.
Percent (F) (F)
0.0 86.7 33.8
2.0 133.1 83.0
5.0 161.5 125.9
10.0 189 .8 158.8
15.0 208.1 179.5
20.0 219.4 124.5
30.0 238.0 21s5.1
40.0 253.1 234 .3
50.0 269.6 255.4
£€0.0 287.6 277.4
70.0 302.5 294 .1
80.0 321.2 313.1
50.0 359.0 347.8
55.0 3%0.9 389.7
38.0 427.0 425.1
100.0 458.6 448.6




Hyprotech's Process Simulator HYSIM - Licensed to JS Plunkett & Associates

Date 2003/11/18

Version STDR|C2.72

Case Name 205-J001.S8SIM

Time 14:11:54 Prop Pkg PR
Tabulated Properties For Tables for Stream * KERO-04i0
Liguid True BP ASTM-DE&6 ASTM-DEs |D1160-VAC [Di1il160-ATM [D2837-0LD
Volume Temp . Temp: . Corrected Temp . Temp. Temp.
Percent (F) (F} (F) (F) (F} (F)
c.0 229.3 300.7 300.7 86.1 284 .9 236.4
2.0 271.9 332.0 332.0 . 107.6 312.2 272.8
5.0 304.6 353.7 353.7 120.0 327.8 307.8
10.0 342.8 377.2 377.2 142.9 356.7 349 .¢
15.0 363.2 385.0 389.0 156 .6 373.8 371.2
20.0 377.6 387.32 397.3 166.2 385.8 385.8
3C.0 387.4 408 .4 408.4 179.4 402.3 404 .7
40.0 411.5 4316.2 416.2 188.9 414 .1 417.2
50.0 424 .9 423.9 423.9 1¢8.2 425.6 429.2
60.0 438.0 4321 .7 431.7 208.0 437.7 441 .4
70.0 452.0 440.8 440.8 219.5 451.9 455 .4
60.0 467 .9 452.0 452 .0 232.5 467 .9 470.9
30.0 492 .8 472.0 472.0 252.9 492 .8 497 .5
85.0 509.3 485.9 485.9 266 .4 508.3 216.0
98.0 531.3 506.2 500.1 284 .5 531.3 t46 .5
100.0 545.1 5.9.7 j 512.7 226.0 545 .1 570.4
Ligquid D2887-NEW |D2887-NEWZ
Volume Temp . Temp.
Percent {F) (F}
0.0 202.8 i83.0
2.0 254 .7 234.9
5.0 283.7 274 .7
10.0 338.0 321.1
15.0 361.1 344 .4
20.¢C 377.2 361.0
30.0 35%.3 385.8
40.0 415.0 405.7
50.0 429 .7 424 .5
60.0 443 .3 441 .7
70.0 457.5 458.2
80.0 472.8 476.5
S0.0 500.1 503.4
95.0 519.2 527.1
88.0 553 .4 564 .1
100.0 582.0 587 .2




Hyprotech's Process Simulator HYSIM -

Date 2003/11/18 Version STD|{C2.72

Licensed to JS Plunkett & Associates
Case Name 205-J001.SIM

Tzime 14:11:54 Prop Pkg PR
Tabulated Properties For Tables for Stream * BTM-0700
l Liquid True EF ASTM-D86 ASTM-D86 |[D1160-VAC |D1160-ATM D2887-0LD
Volume Temp. Temp. Corrected Temp . Temp. Temp.
Percent (F) {F) (F) {F) {F) (F)
0.0 252.6 328.3 328.3 74.3 269.9 247 .8
2.0 324 .3 379.7 378.7 134.2 345.8 316.9
5.0 403.9 438.0 438.GC ' 137.0 424 .1 385.6
10.0 463.5 482 .9 482 .9 242 .4 480.1 444 ¢
15.0 496 .6 508.7 502 .4 267 .5 510.6 478 .3
20.0 522.1 528.8 521.1 286.6 533.¢ 504 .6
30.0 567.7 565.8 554.8 321.2 575.5 552.4
40.0 620.1 610.3 593 .4 361.4 523.7 607.8
50.0 682.2 665.2 637.8 411.0 £82.3 673.1
60.0 750.2 727.8 682.8 469.1 750.2 741 .4
70.0 823.2 796.7 725.3 532.¢ 823.2 814 .4
B0.C 887.5 868.4 761.9 598.1 897.5 886.2
20.0 568.3 935 .4 7G0.2 661.6 968.3 973.3
S5.0 1009.5 972.7 804 .0 £98.9 1G09.5 1637.5
98.0 1035.2 995 .2 811.6 722 .4 1035.2 1082.7
100.0 1052.1 1009.6 816.3 737.8 1052 .1 1114 .9
Liquid D2887-NEW |D2887-NEW2
Volume Temp. Temp.
Percent (F) (F}
0.0 186.4 158.4
2.0 275.3 252.5
5.0 372.8 357.0
0.0 444 .0 435.1
15.¢0 482.5 476.6
20.0 511.3 507.5
30.0 560.3 560.7
40.0 609.3 £18.1
50.90 663.3 £82 .2
60.0 728.0 748.2
EASERS; 8008 81586
2c¢.0 869.1 871.9
90.0 959.6 950.8
95.0 1031.1 1015.4
S8.0 1082.8 1056.3
100.0 1120.2 1¢81.3




Hyprotech's Process Simulator HYSIM - Licensed to JS Plunkett & Associates

Date 2003/11/18

Version STD|C2.72

‘Case Name 205-J001.SIM

Time 14:11:54 Prop Pkg PR
Tabulated Properties For Tables for Stream * Stab Lig
Liguid True BP ASTM-DE6 ASTM-D86 |D1160-VAC |D1160-ATM [D2887-0LD
Volume Temp. Temp. Corrected Temp. Temp. Temp.
Percent (F) (F) {F) (F} ({F) (F)
0.0 -111.1 -45 .4 -45 .4 -180.0C -65.1 -102.3
2.0 -86.9 ~29.2 -29.2 ., ~-171.3 -53.3 -76 .4
5.0 -E5.5 -5.8 -5.8 -159.7 -37.5 -44 .8
10.0 -33.6 2.2 2.2 -149.1 -23.2 ~-22.9
15.0 -19.9 21.5 21.5 ~140.9 -12.1 10.5
20.0 -6.2 1.3 16.3 -127.3 6.1 6.2
30.0 7.0 23.6 23.6 -1lz4.7 9.6 21.7
40.0 9.4 24.9 24.9 -123.3 11.5 25.1
50.0 22.0 33.2 33.2 -114.8 22.9 42 .2
60.0 30.9 37.7 37.7 -108.8 30.89 51.4
70.0 31.0 37.8 37.8 -108.7 31.0 51.5
80.0 31.1 37.5 37.9 -108.5 31.1 51.6
90.0 36.7 42.0 42.0 -105.4 35.5 6.6
95.0 38.8 43.5 43.5 -102.9 38.8 58.5
298.0 41.1 45 .3 45 .3 ~-101.2 41.1 60.5
100.0 42 .8 45.5 46.5 -9%.¢% 42 .8 62.0
Liguzd DZEB7-NEW |D2887-NEW2
Volume Temp. Temp .
Percent (F) (F)
0.0 -121.4 -172.8
2.0 -91.9 -135.8
5.0 -56.1 -91.1
10.0 -32.0 -6l.8
15.0 5.2 -15.7
20.0 -0.98 -24.3
30.0 15.3 -4 .6
40.0C i8.7 0.1
50.0 38.2 21.4
£0.0 48 .6 37.1
70.0 48.8 37.3
80.0 48.9 37.5
0.0 53.7 49.7
85.0 55.5 54 .3
98.°0 57.5 59.4
i100.0 £8.9 63.1




Hyprotech's Process Simulator HYSIM - Licensed to JS Plunkett & Associates

Date 2003/11/18

Version STD{C2.72

Case Name 205-J001.85IM

Time 14:11:54 Prop Pkg PR
Tabulated Properties For Tables for Stream * StabGaso
Liguid True BP ASTM-DES ASTM-D86 |D1160-VAC |DI160-ATM |D2887-0L0
Volume Temp. Temp. Corrected Temp . Temp. Temp .
Percent {F) (F) {F) {F) (F) (F)
0.0 29.7 86.8 86.8 -88.7 57.6 34 .3
2.0 31.90 87.3 87.3 -88.2 58.3 36.0
5.0 41.9 91.9 91.9 I’ -84 .7 £3.0 49.8
10.0 61.2 100.7 120.7 -76.9 733 73.6
i5.0 76.1 108.3 108.3 -68.9 84.0 90.7
20.0 87.8 114.5% 114.5 -61.7 93.4 101 .5
30.0 104.1 123.3 123.3 -50.9 107.7 120.¢
40.0 116.2 129.8 123.8 -42.8 118.1 133.2
50.6 125.8 135.0 135.0 -36.7 126 .3 143 .3
£0.0 134.1 140 .4 140 .4 -30.2 133.9 151 .7
70.0 142 .8 144.7 144.7 -24.3 142 .6 159.8
80.0 153.9 152.3 152.3 -15.7 153.9 162 .4
80.0 170.8 165.3 165.3 -2.7 170.8 183.3
$5.0 178.1 170.8 170.8 3.0 178.1 185 .4
98.0 191.4 igz.¢ 182.6 13.2 191 .4 189 .7
100.0C 202.5 1582.¢ 132.6 21.8 f 202.5 208 .3
J
Liguid DZ887-NEW |D2887-NEW2
volume Temp. Temp .
Percent (F) (F)
0.0 38.2 -12.7
2.0 39.2 -10.7
5.0 49.1 5.9
10.0 67.9 31.5
15.0 84 .4 54 .3
20.0 S8.0 69.8
30.0 117.5 91.59
40.0 131.8 169.8
50.0 143.0 125.2
60.0 152.5 137.7
70.0 162.1 148.7
80.0 173.9 162.3
30.0 191.4 183.3
95.0 188.7 192.1
98.0 214 .2 211.0
10C0.0 227.4 227.3




DESTGHN II VER B.54 COPYRIGHT WINSIM INC.

1995-2003 ALL RIGHTS RESERVED 02JULD3

ARBC1234% LICENSEER: MAH Office 15:43:14
PACE 77
+++ SCLUTION WOT REACHED +++
STREAM NUMBER 5 CONNECTING 1) M-1
NAME: Crude Feed T3 2y p-2
K-VALUES: ASOA ENTHALPY: ASCA DENSITY: STD FLCW RATES /HR
LIQ VISC: API LIQ THC: TEMA SUR TEN: HADD
FEEE WATER LIQUID PHASE PROPERTIES CALCULATED BY STEAM TARLES.
TOTAL LIQUID VAPCR TOTAL TOQTAL
D COMPONENT NAME LB¥OL LEBMOL LBMOL LB MQL EBCT KVALUE
62 WATER 8.09934 0.545261 0. 145,212 1.8€21
3 ETHANE 0.1368%4 0.1368%4 0. 4.11614 0.031439
4  PROPANE 1.98199 1.98189 . 87.3938 0.45519
5 I-BUTANE 1.81149 1.81149 Q. 105,284 (.41603
6  N-BUTANE 7.21%61 7.21761 0. 419,488 1.&576
7  1-PENTANE 8.55731 8.55731 0. 617.376 1.9652
8 MN-PENTANE 11.0227 11.0227 0. 795,243 2.5315
9 2,2-DIMETHYLPROFP 0.0320136 C.03013% 0. 2.17422 0.0063%21
1 HYDROGEN a. G. 0. 0. 0.
46 NITROGEN (7. 0. J. Q. C.
101 i0¢ F ABP 10.3884 10.3886 0. 809.842 2.3859
102 135 F RBP 20.2506 20.2506 0. 1681.65 4.6508
103 l16ed F ABF 23.1034 23.1094 G. Z0e6.€7 53074
104 185 F ABP 25,1326  20L..3Z6 a. 2404 .07 5.7720
105 210 F ABP 40.1%50 40.1950 0. £111.31 9.2313
106 235 F BBP 33.583% 33.5939 0. 3667.54 T.7153
107 Zz60 F ARP 22.6523 22.6523 0. 2637.78 5.20724
108 8% F  ABP 35,9907 35.93907 0. 4475.33 B.2657
103 310 F  ABP Z2€.,0029 2¢.0029 . 3439.92 5.9719
110 335 F ARP 18,1250 18.1250 ad. 2551.0¢ L1626
111 360 F ARBP 22,2525 12.352% 0. 1847.935 2.8369
112 385 [ RBF 8.9680C4 B8.96804 G. 14z24.01 2.0596
113 410 ¥ ABE 3.86201 8.86201 0. 1492.75 2.0353
114 425 F ABP 3.65624 8.6%e24 0. 1547.20 1.988¢
11% 460 F ABP 8.1celz 8.lenl2 0. _546.7¢6 1.875%
116 485 F ABBP 7.58848%  7.98489 0. 1600.96 1.8338
117 510 =T ARP F.49467  7.49487 0. 1589.550 1.7212
118 535 F  ABP 6.%6207 6.90207 0. 1560.25 1.59389
1t9 560 F ABP 6.90989 £.90989 0. 1634.64 1.5869
120 585 F ABRP 6.52052 6.52052 a. 1627 .47 1.4975
121 610 F ABP 5.39142 5.39142 0. 1418.17 I.2382
122 635 F ABP 4.98878 4.98878 C. 1382.32 1.1457
123 660 F ABP 4.6%150 4.69150 0. 1367.21 1.0775
124 685 F ABP 4.47548 4.47548 0. 1371.39 1.0278
125 T7i0  *  ARP 4.22257 4.22257 0. 1359.31  0.96977
126 747 F  ABP 7.63914  T.532914 a. 2642.49 1.7544
127 797 F  ABP 6.65126 6.65126 0. 2524 .59 1.5275
— — Page Break. = [
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+++ SOLUTICN NOT REACHED +++
TOTAL LIQUID VAPOR TCTAL TOTAL
1D COMECNENT NAME LBMOL LBMOL LBMOL LB MOL PCT KVALUE
128 847 F ABP 5.55021 5.55021 a. 2303.71 1.2747
129 B97 F EBP 4.,19372 1.19372 . 1897.55 (0.96314
130 847 F ABP 3.64721 3.04221 0. 178%.15 0.83048
131 997 F ABP 2.78676 2.79£76 G 1486.80 0.6423)
132 1068 F ABP 4.00327 4.00327 C 2364.37 0.91940
TOTAL 435,422 427.868 0. 67812.1 100.C0C
TGTAL LB 67812,1 £lele. 0 o.



STREAM NUMBER
TEMFERATURE DEG ¥
PRESSURE PSIA
ENTHALPY BTU/HR
VAPOR FRACZTTON

5

93.811

14.&6%¢
-8.24510E+06
0.000C0E+00

PROPERTIRS TOTAL LIQUID * WATER
FLOWRATE  IBMOL/HR 435,4217 427 .8676 7.5541
MOLECULAR WT. 155.7388 158.1704 18,0153
ENTHALPY BTU/LBMOLE -18935.8386 -~18%4%.8205 -18147.5053
ENTROFY BTU/LBMO/R -14.6319 -14.3800 -28.9044
cp BTU/LBMOL/R 77.4919 17.9975
cv BT0/LBMOL/R 71.2880 17.5859%
CP/CY 1.0870 1.0234
DENSITY LE/ET3 48.0245 61.9958
7.-FACTOR 0.008063 0.71148-03
FLOWRATE BBL/DAY T-B 6074.1139 9,3839

BEL/DAY STP 5806.6732 9,3273
5.G.(TS/60) GPA STF 0.798820 1.0000
VISCOSITY  CP 1.1189 0.682738
TH.COND BTU/FT/HR/F 0.077985 0.362422
SURFACE TENSION DYNE/CH 23.6050 70.3020
STREAM CRITICAL TEMPEZRATURE (KAY'S RULE) F 655.
CRITICEIL FRESSURE (PRAUSNITZ-GUNN) P3IA 336.
* LIQUID PROPERTY CALCULATIONS EXCLUDES FREE WATER

Page Break =
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+++ SOLUTION NCT REACHED +++

STREAM NUMBER 5] AS0OA K-VALUZS ASCA ENTHALPY
NAME: Trude Feed
CORNECT [NE M-1 -P-2
= z
FLOWRATE O IMMISCISLE WATER 7.5541 LBMOL/HR
136.09 LE/HR
ENTHALPY OF IMMISCIBLE WATER -1.37088E+05 BTU/HR

LIQUID PORTION OF STREAM

LBMOL/HR LB/HR BRBL/DAY
I  WATER 0.5452¢6 §9.8231 d.67276
2 ETHANE 0.13689 1.1161 G.7066%
3 PROPONE 1.9820 87.3%4 1.306
4 I-BUTANE 1.8115 105,28 12.414
5 N-BUTANE 7.217¢ 419.4% 47.775
€ I-FENTANE §.5573 617.38 6.053
7  N-PENTANE 11.023 795.24 84,309
8 2,2-DIMETHYLPRCP 0.30136E-01 2.1742 G.242¢8
3  HYDROGGEN 0.0C0000E+00 0.0000UE+QD 0.00000E+0Q0
10 MNITRODGZN 0.000C0E+00 0.00000E+00 C.00000E+0C
11 109 P ABZ 10.389 805.85 78,721
1z 135 P ABP 20.251 1681.6 162.21
13 1gd P ABP 23.109 2066.7 195.¢€2
14 185 F ABP 25.133 2404 .1 224.72
15 210 B ABF 40.195 4111. 3 379,92
l¢ Z23% F  ABF 33.5¢%4 3667.5 334.82
17 26) [ BRABP 22602 Z637.8 z38.04
1g 285 F  ABRY 315,991 4475.3 400.23
12 310 ARY 26,003 3139.9 304.04



20 33> F ABP 18.125 2551.1 223.13
21 360 F ABF 12.352 1848.90 15%.99
22 385 F ABP 8.9680 1424.C i722.00
23 410 F RBP g8.8620 1493.8 126.80
24 435 F AEP g.65862 1547.2 130.13
25 460 F RAEP 8.1681 1546¢.8 128.97
26 485 ¥ RABP 7.9849 1601.0 132.33
27 510 F ABP 7.4%47 1589.5 130.30
8 53 F ABP ©.9621 1260.2 126.84
29 s60  ©  ARP €.9093 le34.6 131.80
30 585 F ABP 6.5205 1627.5 130.21
31 €i0 F ABP 2.3914 1418.2 112.59
32 §35 F ABP 4.5838 1382.13 108.94
33 6e0 I ARP 4.8915 1367.%2 10e.97
34 &85 F REP 4,475 1371.4 106.50
35 10 ¥ RBP 4.2226 1359.3 104 .84
36 +47  F  ABP 7.€39% 2642 .5 201.68
37 797 F ABP 6.6512 2524.6 180.11
38 847 F ABP 5.5502 2303.7 171.29
39 897 F ABRP 4.1937 1897.¢6 139.40
40 247 F ABP 3.6422 1783.2 129.86
11 987 F RBP 2.7968 1486.8 10&.5%
42 1088 F ABP 4.0033 23¢4.14 166.92
427.87 61676 5730.1

TEMP S 52.811 F

PRES = 14.¢€5%¢ F3IA

ENTH = -0.82451E+07 BTU/HR

MOL WT = 158.17
,,,,, - Page Break -
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{(WATER-FREE BASIS ZOR

NO COMPONENTS

WATER
ETHANE
PROPAN

N e e

]

E

T-BUTANE
MN-BUTANE
I-PENTANE
N-PENTANE
8 2,2-DIMETHYLFRCP
9 HYDROGEN
G
1

10 NITROGEN

N 1c9 1 ABP
12 13% F A&BF
13 160 F BBP
14 185 F ABP
15 213 ¥ ABF
16 235 F ABP
17 Zed ¥ ABP
18 285 F ABF
19 210 F ABPF
20 335 F  ADBFE
2 360 F  ABP
22 385 F BARP
23 410 EF ABP
24 435 ¥ ABP
2 46C F ABF
2 485 ¢ ABF

Office

+++ SOLUTTON NOT REACHED

CUOMULAT IV

E

vCL CUM
FCT VOL
GC.Co0GC () e
£.C14 0.01
0.203 0.22
0.221 Q.44
0.847 1,29
1.168% 2.4¢8
1.487 3.94
0.004 1.29
0.000 C.00
0.000 0.00
1.385 B30 ik,
2.850 8.18
3.433 11.¢1
3.940 15.55
6.650 z2.21
5.661 28.07
4,164 32.23
6.996 39.23
5.312 44,54
2896 48,42
2.792 31.23
2.128 53.35
2.211 55.57
2264 57.82
2.247 e, 08
Z2.3205 €2.35%

90.
95.

33.

o

LABORATORY LISTILLATION

W)

e s W= W

g

RS I Ve I S TR B S
N R 30 D

~) o D MY D
£ B L% Y 5]

[
A

1,62

= AN EXTRAPOLATIVE VALU=

LIQUID FROPERTIES

TEMPERATURE F

PRES. PSIA
ENTH . BTU/HR
MOLECULAR WEIGHT
7-FACTOR T,P
TB/FT3 T.P

U3 GFM T, P
GAL/MOLE 37P

14.696
-0.82451E+Q7
IESIGICE
0.80724E-02
28.016
175,70
23.777

RIGHTS RESERVED (ZJULO3

15:43:14
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YOLUME PERCENTS AND DISTILLATION CURVES)
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27
28
26
3C
31
32
33
29
35
36
37
38
35
40
41
42

LA
= Q0 oy o

oW

&
A D

oo

(=2}
()
tn

660
685
710
747
797
847
897
947
997
1068

TS IS

|

ADP
ABP
MBZ
LBF
ABRP
ABP
ABP
ABP
ABP
ABP
ABP
ARP
hBe
ABP
ABP
ABP

el

e B N I R NI N I R

(S T LS I L LS S

AR R R N

.268
. 208
L2933
LEZED

G950

LE94
.359
.851
.8zZ2
.504
. 302
. 974
L4189
QA
.B851
.B895

61.

6.
£9,

.

77

STANDARD TEMPERATURE AT

fl.
73.
75.
.13
78.9
20,
84,
87,
50,
93.
95.
97.
100.

D @

Lo pe

~l @t oy n

NS

5.6, STP
BBSPD TP
DEG API STP
LB/GAL 5TP
LE/BBL STP
UOPK

FLASH PT *M F
MABP DEG F
VABP DEG F

COND. RTU/EFT/H
SP HEAT BTU/LB/F
5.T. DYNES/CM
vs. CP T
CP 100F
CPp Z10F

i

0.79873
5806.0
45,655
£.6597
275.71
12.012

~26.191
S o it
443.52

0.77985x-01

0.48921
23.545
l1.1189
1.1170

J.56117

++ S5TP =60 DEG F,14.7 PSIA

* = AN EXTRAPOLATIVE

60.C0 DEG F

VALUE
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+++ SOLUTION NOT REACHED +++
STREAM NUMBER 21 CONNECTING (113 X=-11
NAME: Stim 21 TC { 03 PRODUCT
K-VALUES: ASCA ENTHALPY: AS0R2 DENSITY: STD FLOW RATES /HR
LIQ VISC: API LT THC: TEMA SUR TEW: HADD
FREE WATER LIQUID PHASE PROPERTIES CALCULATED BRY STEAM TABLES.
TOTAL LIQUID YAPOR TCTAL TOTAL
o COMPCRNENT NAMD LBMOL LBMOL L3MOL LB MOL PCT EVALUER
6H?  WATER 0.04443% 0.04424: 0. 0.8C0432 0.12E855
3 ETHAME a. a. P 0. 0.
4 PROPANE 0. 0. ()% G. 0.
5 I-RUTANE 0. 0. 0. 0. 0.
6  WN-BUTANE 0. 0. 0. 0, 0.
7 I-PENTANE .125E-15% (125E-15 0. .901E-14 .361E-15
8 N-PENTANE .309E-15 .309E-15 0. .223E-13 .89E5E-15
% 2,2-DIMETHYLEROP 0. a. 0. 0. 0.
1 HYDROGEN o. 0. 0. 0. o.
4¢ NITROGEN ad. 0. 0. 0. 0.
101 109 F ABRP .107E-14 [ 107E-14 0. .B32E-13 .30%E-14
102 135 F ARBP L923E-14 .923E-14 0. 771E-12 .267E-12
103 160 ¥ ABF .508E-13 .509E-13 0. .458E-11 .147E-12
104 185 ¥  ARP L292E-12 .292E-12 0. .78CE-10 .B46E-12
ic5s 210 F ABP L263%E-11 .269E-11 0. J27EE-09 .777E-11
1Ce 235 F ABP L141E-10 L 141E-1C 0. .154E-08 .407E-10
107 260 F  ARP . 6475-10 (647E-10 G. .7538-08 .187E-09
10% 235 F ABRP LI54E-09 . 754R-0% 0. .32WE-07 .Z1EE-08
109 310 F ARP . 428E-08 _43EE-08 0. .579E-06 .127E-07
110 335 F ARRP L265E-07 [ Z265E-07 0. .372E-05 .7&5E-J7
111 360 F ARP L 169E-06 [ 169E-06 0. .254E-04 _49CE-06
12 385 F  ARBP .126E-05 .126E-05 0, 0.C00299 .363E-05
113 1410 ¥ ARP L138E-04 L 138E-04 0, 0.002320 0.000040
114 43%  F NARP 0.600164 0.000164 0. 0.02935%6 0.000475
115 460 F  ABP 0.022185 0.00Z185 0. 0.413807 0.006320
115 485 F  RBP 0.145464 0.145464 0. 29,1653 0.42084
117 510G ¥ ABE Z2.9%001  2.99001 0. 634.153 8.6503
118 535 ¥ RBP 2.77842 2.77842 0. 622.664 8.0382
119 560 ¥ ABP 2.75%7e0  2.75760 0. 652,353 7.9779
120 585 ¥ RBBF 2.60221 2.80221 J. 6492.43% 7.5284
121 ¢lC I ABF 2.151e0  2.151¢0 a. 565.963 6.2217
122 £3% F  ABP 1.360832 1.9¢c082 Q. 551.65¢ 5,7599
123 e F ABFP 1.87228 1.87228 . 545.74¢ 5.4166
124 F ARP 1.78607 1.78607 0. £47.294 5.1672
125 ;0 F  RABP 1.68514 1.68514 C. 242,471 4.8752
126 747 F ABRP 3.04663 3.04863 a. 1054.57 8.8:99
127 797 F AEP 2.65438 2.65438 a. 1007.51 T.E793
e e [ - Page Break - B2 RRRE o
DESIGN II VER B.S5¢ COPYRIGHT WINSIM INC. 1995-2003 ALL RIGHTS RESERVED (:2JULO3
BEC1234% LICENSEE: MAH Office 15:43:14
PAGE 108
+4+ SOLUTICN NCT REACHED +++
TOTARL LICOID VAEPCR TCTAL TOTAL
D COMPCONENT NAME LEMOL LBMOL LEMCL LB MOL PCT KVALUE
128 847 F ADBP 2.,214%98 2.2149¢ 0. 419,364 5.4081
129 837 F ABP 1.67363 1.67363 0, 757,274 4.8419
130 447 F  ABP 1.45353 1.45353 0, 714.C13 4,2052
131 %97 I NABP 1.11e13 1.1lel 0. 593.351 2.2290
132 1Geg  F ABP 1.59762 1.59762 0. 943,874 4.6220
TOTAL 34,5854 34.5€52 0. 11331.% 100.000
TOTAL 1R 11231.9 11331.8 o,



STREAM NUMBER 21

TEMPERATURE DEG F 100.00
PRESSURE PEIA 114.70
ENTHALFY BTU/HR -1.263835+0¢

VAPOR FRACTTION 0,00CO2E+D0

PROPERTIES TOTAL LIQUID * WATER
FLOWRATE LBMOL/HR 34.5651 34.565%2 0.1927E-0C3
MOLECULAR WT. 327.8378 327.839¢ 18.0153
ENTHALPY BTU/LBMOLE -36563.5086 -36562.6249 -18139.3520
ENTROFY RBTU/LBMO/R -22.7302 ~22.7302 -28.8%9%
CP BTU/LEMOL/R 154.5953 17.9901
Cv ETU/LBMCL/R 149.2030 17.5753
CPACY 1.0301 1.0236
DENSITY LB/FT2 54.8436 82.0121
Z-FACTOR 0.114170 0.005549
FLOWRATF, BBL/DAY T-F 883.2756 0.23935-02
BBL/DAY S3TP 874.0652 0.2379E-03
5.G.(T3/60) GPR STP 0.8858584 1.0000
VISCOSITY cp 27.5552 0.68138¢6
TH.COND  BTUSFT/ER/F 0.075109 0.362691
SURFACE TENSION DYNE/CM 3z2.0161 T0.2813
STREAM CRITTCAL TEMPERATURE (KAY'S RULE) F 1014,
CRITICAL FRWSSURE {FRAUSNITZ-GUNK; PSTIA 197.

FREE WATER

* LIQUID PROPERTY CALCULATIONS EXCLUDES

S Page Break
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+++ SOLUTION NOT REACHED +++

STREAM NUMZIER 71 LSOA K-VALUES ASCA ENTHALPY
NAME: Strmr 21
CONNECTTING X-11-PROD

I &

FLOWRATE OF ZMMISCIBLE WATER 1. 82879E-04 LBMOL/HR
.34712E~-02 LB/HR
ENTHALPY OF IMMISCIBLE WATER -3.4851 BTU/HR
LIQUID PORTION OF STREAM 21
LBMOL /HR LB/HR BBL/DAY
L WATER 0.44241E-01 0.79701 0.54586E-01
2 ETHANE 0.00C00E+0D 0.000C0E+CO 0.00000E+0C
3  PROPANE G.0000CE+0C 0.00000E+00 0.00000E+00
4 I-BUTAMNE 0.0C0000E+0OG 0.0C000E+0D 0.00000E+C0
5 N-BUTANE C.0COCCE+00 C.0000CE+0Q 0.CO0C00E+CO
6 I-PENTANE 0.12487E-15 0.90086E-14 0.963845-15
7 N-PENTAHNE 0.3C9Z%E-15 0.22314E~13 0.23657E-14
8 2,2-CIMETHYLFRCP 0.0C000E+0D0 0.00000E+0D 0.00C0O0E+00
S  HYDROGEN 0.00000E+00 0.0000CE+0O0 0.00000E+00
10 NITROCLN 0.J00CAOE+20 0.0000CE+00 0.00000E+00
Il 169 r 2BF 0.10684E-14 0.83290E-13 0.80962E-14
12 135 F ABFP 0.92311E~14 0.77113E~-12 0.73944E-13
13 160 F ABF 0.50923E-13 0.455408-11 0.431C05E-12
14 185 F ABZ .29244E-12 0.273742-10 0.26148E-11
15 210 F BBP 0.268e6E-11 0.27480E-C9 0.25323E-10
16 235 F ABP J.14083E-10 0.15374E-08 0.1403€E-09
17 YL r ARP 0.€4A6LUE- 10 0.75283E 08 J.875938m-009
15 Z85 ¥ RBP 0.75424E-09 0.93787E-07 0.83874%-0G8
19 310 F  ABP 0,.42751E-08 C.5787RE-006 0.51155%-07
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12345 LICENSEE: MAH
ot
(WATER-¥REE BASIS ¥0R CUM
Glah
COMEPONENTS EErE
WATER 0.00
ETHAHE 0,00
PROPALANE 0.00
I-BUTANE 0.00
N-BUTANE 0.00C
I-PENTANE 0.00
N-PENTANE 0.00
2, 2-DIMETHYLEROFP 0.CQ0
HYDROGEN 0.00
NITRCOGEHN 0.00
19 F ABP 0.c0
135 F ABFP .00
160 F ABP .00
185 F ABFP .00
7210 F ABP C.00
235 F ABRP .00
260 ¥ ARP 0.00
285 = ABP 0.00
310 F  ABP 0.00
335 F  ARP 0.00
360 P ABP 0.00C
385 F ABP 0,00
410 F ABP 0.0C
43 b ARBD 0.00
460 F  ABP 0.00
485 F  ABP 0.27

2t

335
360
385
410
435
480
485
510
SR
560
585
610
635
660
685

747

797
847
897
94
ag7

1068

\,

1

1,

R R N R R N B N R R I P I R

TEMP =
PRES =
ENTH =
MOL WT =

ABP
ABP
ABP
ABP
ABP
ABP
ABP
ABP
ABF
ABFE
ABFP
AEBP
ABP
ABP
ABP
ABP
ARP
ARP
ABFP
ABP
NAEBP
aBD
ABP

1030.
114.
~3.12¢38E+07

a0

70

327.84

L S e e e |

[an]

L26453E-07
16246506
.12556E-05
.13764E-04
.16424E-03
.21847E-02
.1454¢
.9%0¢
L7784
Li8ie
L6022
.1516
.89309
L8723
-78861
. 6852
. 0486
L6544
L2150
L6738
L4535
L1181

e S N N S R S Ty N S N NN N Y

PSIA
BTU/HR

DESICN II VER 8.54 CZOPYRIGHT WINSTM

SOTUTION
UDLATIVE

cun

YOL
[ 0.G0
10 0.00
0 0.00
0 0.03
0 0.02
0 (03 [0k
0 .00
0 .00
J 0.00
2 0.00
0 0,00
o) 0.00
0 0.00
O 0.20
& .20
G 0.00
0 .00
0 G.G0
0 0.00
0 0.00
0 0.00
0 0.00
0 00 (00
0 0.00
q 0.00
9 0.2

NCT REACHEDR
VOLUME PERCENTS AND DISTILLATION CURVES)

LABCORATCRY DISTILLATION

te

DEG F D 86

VOL APT TBP ASTM

Z 40.2 499,25 535.62

5 39.1 516.71 545.05
10. 37.9 52377 55€£.43
200 35.6 579.42 588.74
30, 33.2 625.04 619.%4
4G. 30.7 675.22 661.64
50. 28.3 727,07 704.73
60. 25.9 781.63 T53.72
70. 23.5 240.44 BU6.52
0. 20.8 911.21 B74.32
aqg. 7.7 398 .44 957.92
G5. 15.7 1055.04 1003.55
98. 14.5 1089.01 1030.93
= AN EXTRAPOLATIVE VALUE

LIQUID PROPERTIES

TEMPERATURE F = 130.¢C0
FRES. PSIA = 114.70
ENTH. BTU/HR = ~(.12638E+07
MOLECULAR WEIGHT = 328.24
Z—-FACTCR T, P = (.11429
LB/FT3 T, F S S4,840
us geM T, F - 25.758
GAL/MOLE STP = 44,307

0.37232E-05 0.32565%E-06
0.253528-04 0,21948E-05
C.199237E-C3 0.17080E-04
0.232C1E-02 0.1%96924E-03
0.29356E-01 0.24691E~-02
0.41381 C.34502E-01
29.165 2.4107
624.15 51.983
c22.686 50.619
£E82.35 H2.5%8
649.49 51,963
565,66 44,931
551.¢66 43,477
545.75 42,690
547.2% 42.503
542.47 41.838
1054.¢ 50.489
1007.5 75.870
919.2¢ 68,359
757.27% 55,631
714.01 51.8%6
593.35 42,578
443,57 66.614
11332 BE6.47
-mee-PAGE Break
THC, 8995-2002 ALI, RIGHTS RESERVED O02JULC3
Office 15:43:14
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

nonoin
s I I UV
O N oD

o

T OOy
Yl =
[ I ) B ]

685
710
747
797
g847
597
947
397
1068

R N I R R W N R B R R

ABP
AEP
ABFP
ABP
ABP
RBP
ABF
ABP
ABP
ABP
AEP
ABP
ABP
ABP
LBP
ABP

TS5 IS STANDARD

-] (N
O R

.G04
.190
.021
L8929
. 8g7
.829
.288
o ieIe)
.884
.414
.873
L9086
LE74

e b e 0y Y {0
O m O

o

= b LR -l 0

6.
1z.
13.
24,
29,
34,
39.
.28

49,

Blis)

G

75.

g1.

87.

gz.
100.

44

TEMPERATURE AT

30
15
23
23
4z
44
37

11
440
15
03
45
4z
33
co

0.88851
874.01
27.7%¢6
7.4082
311.1%
11.957
250. 64
695,59
729,11

0.7610%E-01

0.47120
31.987
27.569
27.552
5,3031

VALUE

5.G. STP =
BBSPD STF
LEG API 3TP =
LB/GAL STP =
LB/BBL ST =
UOPK
FLASH PT FM F =
MABP DEG F =
VABP DEG F =
CONE. RTU/FT/H =
5F HEAT BTU/LB/F =
S.T. DYNES/CHM
V5. CF T =
CP 100F =
CP Z10F =
++ STP =60 DEG F,14.7 P3IA
* = AN EXTRAPOLATIVE
60.00 DEG F




STREAM NUMBEZR 21

TEMPERATURE DEG F 100.00
PRESSURE PSTA 114.7¢C
ENTHALPY BTU/HR  -1.26383E+06
VAPOR FRACTICN 0.000C0E+G0
PROPERTIES TCOTAL LIQUID ] WATER
‘\\FLOWRATE LBMOL /HR 34.56%4 34,5652 0.1927E-03
MOLECULAR WT. 327.8378 327.8396 18.0153
ENTHALEY BTU/LBMOLE -36563,5086 -36563.6249 -18139.3520
ENTROPY B7U/LBMG/R ~22.7302 -22.7302 -28.8995
e op TU/LBMOL/R 154.5953 17.3901
~ oy BTU/LBMOL/R 149,2090 17.5753
CR/CV 1.0361 1.0236
“DENSITY LE/FT3 54,8435 £2.0121
™ %~ FACTGR 0.114170 0.005548%
FLOWRATE BBL/DAY T-E 883.2756 0.2393E-03
BRL/DAY STP 874.0652 0.23795-03
~38.G.{75/60) GPA STP 0.£88584 1.0000
“Y15COSITY cp 27.5557 0.68138¢
*TH.COND BTU/FT/HR/F 0.076109 0.362691
« SURFACE TENSICN DYNE/CM 32.0161 70,2813
STREAM CRITICAL TEMPERATURE (KAY'S RULE) F 1018,
CRITTCAL PEESSURE (PRAUSHNITZ-GUNM) PSIA 187,

* LIQUID FRCPERTY CALCULATIONS EXCLUDES FREE WATER

DESIGN ITI W3R §.54 COPYRIGHT WINSIM INC., 1395-2003 ALL RIGHTS RESERVED 0ZJULO3
ABClZ345 LICERSEE: MABD Office 15:43:34

PAGE 109
+++ SOLUTION NOT REACHED +++
STEEANM NIMBER 21 ASCA K-VALUES ASOA ENTHALPY
HAME: Strm 21
CONNECTING X-11-FPROT

1t - 0
FLOWRATE OF IMMISCIBLE WATER 1.82579E-04 LBMOL/HR
0.34712E-02 LB/HR
ENTHALPY OF IMMISCIBLE WATEZR -3.495% BTU/HR
LIQULID PORTION CF STREAM 22
LBMOL/HR LB/HR BBL /DAY
1 WATER 0.44Z41E-01 0.72701 0.54586E~-01
2  ETHANE 0.00000E+00 0.00000E+C0 0.00C0O0E+DO
3 PROPANE 0.00C000E+00Q 0.00000E+CO 0.00CG00E+00
4  I-BUTANE 0.00C00E+DO 0.00000E+CO 0.00000E+C0
5 N-BUTBNE 0.00C0CE+Q0 0.00000E+G0 0.0000CE+00
6 I-FENTANE 0.12487E-15 0.9008RE-14 0.96384E-15
7 N-FPENTANE 0.30822E-15 0.22314E-13 0.23657E-14
8 2,2-DIMETHYLPRCP 0.0C000E+CO 0.00C00E+00 0.000C0E+O0
3  HYDROGEN 0.00000E+00 0.0000CE+0C C.000COE+QC
10 NITROGEN 0.00000E+00 0.C0000E+00 2.000C08+00
11 103 = ABP 0.10684E-1¢ 0.83290E-13 C.B05c2E-14
12 125 = ABP 0.82311E-14 0.77113E-12 0.73944E-13
13 160 =  ABP 0.50923E-13 0.45540E-11 0.43105E-172
14 1835 F ABP C.29244E-12 0.279748-10 0.26148E~-11
15 210 F N3P .2a%¢6E-11 (.27480E-09 0.25393E-10
16 235 F ABP 0.14083E-10 ©.15374=-308 0.14C36E-09
17 280 F ABP 0.61650E-10 0.7C283E-08 0. A7938F 00
ig 285 F ABP 0.75424E-03 0.93787E-C7 0.82874E-08
19 210 ¥ ABF 0.4375iE-08 0.5787SE-CH 0.51155E-07
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35

40
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DESTGY II VER 8.

3135
360
385
110
435
460
485
510
535
560
585
610
535
[
685
710
747
797
847
8497
947
997
1068

TEMP
PRES
ENTH
MOL WT

ARCIZ2345 L7

I ABP 0.26453E-07

F ABP C.16946E~06

F ABP 0.125565~05%

F  ARP 0.13764E-04

T  ARP 0.16424E-03

F ARP 8.21847E-02

F  ABF 0.14%4¢86

F  ABF Z2.94900

F ABP 2.7784

F ABP 2.7576

F NBP 2.6022

¥ RABP 2.1516

o OABP 1.39%0%

' ABF 1.8723

F ABT 1.73461

F ABP 1.6851

F ABP 3.048¢6

F ABP Z2.6544

F ABP 2.2150

F ABP 1.&7386

I ABF 1.45358

I ABP 1.1161

F  ABP 1.537¢
34.565

1300.00 F
1i4.70 PSTA
-0.12638E+C7 BTU/HR

327.84

CENSEE:

MAH

+4+ SOLUTION

54 COFYRIGET WINZI

L37232E-05
.25352E-04
.19337E-03
.23201E-02
.Z29356E-01
.41381
29.1eb
634.15
622.66
652,35
649,49
565.96
551.66
545.75
547.259
H42.47
1054.¢
1007.5
813.36
Th7.27
7:i4.01
583,35
943.57

oo oo oSO

. 32565E-0¢
.21G4BE-G5S
.17080E-04
.19694E~03
.24E91E~02
. 34502E-01
2.4107
51.883
50.619
52.598
51.963
44.93]
43.477
42,630
42.503
41,838
80.489
75.870
€8.359
55.6231
51.82¢6
42.578
66.614

DO OO o O

M INC. 1995-2003
Office

NCT REACHED ~++

AJL RIGHTS RESERVED CZ2.JULG3
15:43:14

PAGE

(WATER-FREF BASIS FOR CUMULATIVE VOLUME PERCENTS ZND DISTILLATION CURVES)

NO

L B e

=1 oy s

w0 on

10
11
12
13
14
15
16
17
18
19
20
21
27

oy

£

25
26

VOL CUM

COMPONENTS I VCL
WATER ¢.000 c.co
ETHANE G.000 0.060
PRCPANE 3,000 0.00
I-BUTANE 0.060 0.02
N-BUTANE C.000 0.00
I-PENTANFE c.oog 0.00
N-PENTANE D.Ccod 0.00
2,2-DIMETHYLPROP 0.G00 0.006
HYDROGEN 0.000C 3.20
NITRCGEN 0.00GC .00
109 F  ABP 0.a00 .00
135 F ABP 0.000 .00
led F  ABP 0.000 0.00
185 F ARP 0.000 Q.00
210 F  &BP 0.000 G.G0
235 F R3P 0.0C0 0.02
260 F ABBP 0.Q00 0.00
285 ¥ ABP G.000 0.00
310 F  ABY 0.0600 .00
i3 F  ABFE 0.000 .00
260 F  ABP 0.000 0.00
i85 F  ABP 0.000 0.00
410 F  ABP 0.00C 0.C0
435 1 App 0.000 C.Go
460 ¥ ABP 0.004 C.Cco
&85 P ABP 0.27% 0.28

LABORATORY DISTILLATION

[y
W

1 Ny WD o

=1 O WG D W S D
(%)

-~ ~d oo g

1
1

o
<
o N RN N W W W Wt

€L
n

DEG F D #e
TEP ASTM
499,25 535,62
516.71 545.05
537.76 556.43
578,42 986,74
625.04 619,94
675.22 661.64

911.21 874,33
338.44 957.92
055.04 1002.55
089.01 :1030.93

* = AN EXTRAPOLATIVE VALUE

LIQUID P
TEMPERATURE F
PRES . PSIA
ENTH. BTU/H
MOLECULAR WET
Z-FRCTCOR T
LB/FT3 T,2
U5 GPM T, P
GAL/MOLE STP

ROPERTIES
- 100.00
= 114.70
5 = -0.12638E407
GHT =  328.24
P = D0.11429
54.845
= 25,748
44,307

i1¢



27
28
23
30
31
32
33
34
35
36
37
38
39
40
41
4z

510
535
560
585
610
635
660
685
710
T4
e
847
897
47
297
1068

o R T R R R TR B

=]

)

g

iel

Ts
B
ABP
ABP
ARP
ABP
ABP
ABF
ABF
ABP
ABP
ARP
ABP
ABFP
ABP

eel

lye)

TS IS STANDARD

6.012 6.
5.852 12.
£.079 15.
&.004 29,
5.130 29.
5.021 24,
4,029 39,
4,507 44.
4.829 49.
9.288 58.
8.753 67.
7.884 75.
6.414 21,
5.972 87
4,808 3z,
7.674 100,

TEMPERATURE AT

30
15
7]
23
42
44
37
28
11
10
15
03
45

.4z

23
co

5.G.
BBSFD
DEG AP
LB/GAL
LB/BBL
UOPX

FLASH PT
MABF DEG
VABP DEG

COND.

I

PM F
F
F

BTU/FT/H

S5F HEAT RTU/LB/T
S.T. DYNES/CM

V3. CP
CP
CP

T
100F
210F

0.76108E-01

0.47120
31.967
27.569
27.552
5.3031

++ STP =60 DEG F,14.7 PSIA
* = AN EXTRAPCLATIVE VALUE

60.00 DEG

r
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+++ SCLUTION NOT REACHED +++
STREAM NUMBER 21 CONKECT ING oI X-11
NAME: Strm 21 TO { 3) PRODUCT
K-VALUES: ASOA ENTHALFY: ASOR DENSITY: STD FLOW RATE3 /HR
LIQ VISC: API LIgy THC: TEMA SUR TEN: HADD
FREE WATER LIQUID PHASE PROPERTTES CALCULATED BY STEAM TABT.ES.
TOTAL LIQIJID VAPOR TOCTAL TOTAL
IDm COMPONENT HWAME LBMOL LBEMOL LEMOL LE MCL PCT KVALUE
€2 WATER 0.044433 0.044241 J. 0.800482 (0.12855
3  ETHANE 0. 0. 0 0. G.
4  PROPANE 0. 0. 0 0. 0.
5 I-BUTANE 0. 0. 5} 0. G.
& N-BUTANE G. G. 0 S 0.
7  T-FENTANE L1258-15 L12Z23E-1% G. .901E-14 .2elE-15
& N-PENTANE .309E~15 | 309E-1C 0. .2Z3E-13 .BO9LE-15
&  2,2-DIMETEYLPROP 0. 0. 0. 0. 0.
1  HYDROGEN 0. s 0 0. 0.
46  NITROGEN 0. 0. 0 0. o.
101 108 F 2BP 107E-14 .107E-14 0. .833E-13 .309E-14
1C2 135 ¥ ABP .0Z3E-74 . 923%8-14 a. .771E-12 .Z267E-13
103 160 F ABFP .3095~13 ,503%E-13 0. .455B-11 .147E-i2
104 185 F AB-Z L29Z2E-1Z LZ292FE-12 0. .2808-10 .84&E-12
105 210 F ABP LZ2B%E-11 (Z26%E-11 0. .275E-09% .777E-11
106 235 F ABP L141E-10 L 141E-10 0. .154E-08 .A07E-10
107 Z¢0 ¥ ABP LB47E-10 _847E-10 0. J753E-08 [1B7E-09
108 285 * ARP LI54E-08 L Y5CE-U9 0. .%33E-07 .Z18E-G3
109 e FoaBP 438E-08 . 4538E-QE 0. .57%E-06 .127E-07
iie 335 F ABP 265E-07 . Z265E-07 J. .372E-0% 7ELE-07
111 360 ¥ ABE L1695-Ce L 169E2-06 0. .254E-04 _490E-0%
112 3835 F ABZ L1Z26E-05 L 126E-0% 0. 0.0031292 .363E-05
1123 410 T ABP .138E-04 .13BE-014 0. 0.002320 0.000040
114 435 F ABP 0.000264 0.000164 0. 0.0223356 02.00C475
11= 460 T ARP 0.00218% 0.002185 0. 0.413807 0.C0e320
11& 485 F ABP 0.145464 0.145464 . 29,1652 0.42084
) 510 F  RA3P 2.88001  2.850C1 O £34.153 8.&503
118 53t ABP 2.77842  2.7784:Z 3] €22.664 4.0382
119 560 F ABF 2.75760 Z.757e0 o €52.353 7.9779
123 5EL T AP 2.60221 2Z2.80722 i £49.483 T.5H2E4
123 6 B ABF 2.15160 2.151&C 0. 56>5.963 6.2247
12% 635 F ABF 1.98092 1.93092 0, 551.656 5.75%9
122 660 F ABP 1.87228 1.87228 0. 545.745 5.4166
124 685 F ARP 1.78607  1.78607 0. 5H47.294 5.16872
125 710 F  ABP 1.68514 1.68E514 0. 542,471 £.8752
12¢ 747 ¥ ABP 2.04863 3.04863 0. 1054.57 3.819¢9
127 797 ¥ ABP Z.65438 2.65438 0. 1007.51 7.6733
R S _..._Page Break - ..

DESIGH II VER @.54 C
ABC12345 LICENSEZ: MAH CGIfice

—++ SOLUTICN NOT REARCHED +++

TOTAL LIQUID VAPOR TOTAL
J5iB) COMPONENT NAME LBMCL LBMOL LBMCL LB
128 547 ¥ RRP 2.21498 2.21498 0 ©19.384
122 337 F  ABP T.67363 1.67363 0 757.274
130 947 F NEBP L.45353  1.45353 0 714.013
131 597 F ABP 1.11613 1.11el13 0 593,351
132 106 F  A3P 1.59762  1.59%762 4 943,574
TOTAT 24.5654  34.58%2 . 11331.°%°
TOTAL B 11331.9 1:i331.2 a.

TOTAL
MOL PCT

PYRIGHT WINSIM INC, 1925-2003 ALL RIGHTS RESERVED 02JJL03

15:43:14
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