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DISCLAIMER

THIS MATERIAL WAS PREPARED AS AN ACCOUNT OF WORK PRODUCED BY AN
AGENCY OF THE STATE OF WYOMING. NEITHER THE STATE OF WYOMING, NOR THE
UNIVERSITY OF WYOMING, NOR THE ENHANCED OIL RECOVERY INSTITUTE (EORI),
NOR ANY OF THEIR EMPLOYEES, MAKES ANY WARRANTY, EXPRESS OR IMPLIED, OR
ASSUMES ANY LEGAL LIABILITY OR RESPONSIBILITY FOR THE ACCURACY,
COMPLETENESS, OR USEFULNESS OF ANY INFORMATION, APPARATUS, PRODUCT, OR
PROCESS DISCLOSED, OR REPRESENTS THAT ITS USE WOULD NOT INFRINGE
PRIVATELY OWNED RIGHTS. THE EORI RESERVES THE RIGHT TO CHANGE, AMEND,
ALTER, ADDEND OR REMOVE THE CONTENTS OF THIS REPORT IN FUTURE EDITIONS
BOTH IN PART OR IN ITS ENTIRETY.

THIS DISCLAIMER IS MADE WITH RESPECT TO THE DOCUMENT AS WELL AS THE
ASSOCIATED DATA.
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Introduction

The following describes the contents of an accompanying spreadsheet.

Description

The Wyoming Oil Reservoir EOR Database represents an effort by the Wyoming
Enhanced Oil Recovery Institute to compile a single data repository of EOR
pertinent parameters for oil reservoirs in Wyoming. The majority of the data
collected is available publically but up to this point has resided in separate
databases, which has presented difficulties for operators when researching the
EOR potential of prospects in Wyoming.

This is the first release of the database to the public and future releases will
occur regularly and incorporate updates both in content and accessibility. This
release contains a selection of the data compiled by the EORI (those data
considered most pertinent to typical EOR processes and screening) and any
advanced queries should be addressed to the EORI.

Contributors

EORI officers
Project lead: Glen Murrell

Other Contributors: Carolyn Coolidge, Shaochang Wo, Brian Reyes, Patrick
Gardner, Andrew Kauppila, Diem Pham, Savanna Sharp, Xiufen Yu, Peigui
Yin

External data sources

This database is a compilation of publicly available data sources and records
relating to reservoirs in Wyoming as data derived by the scientists and engineers
of the EORI. The external sources include the Wyoming Geological Association
Field Reports, the Wyoming Oil and Gas Conservation Commission (WOGCC)
online database, a database of crude oil analyses performed by the National
Institute for Petroleum and Energy Research and now hosted by the Department
of Energy’s National Energy Technology Laboratory (DOE/NETL), the National
Petroleum Council Public Database; also hosted by the DOE/NETL and a Rocky
Mountain Basins Produced Water database compiled and hosted by the
DOE/NETL (see references 1 — 7).
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The database release contains:

For all fields in Wyoming:

- Field-Reservoir Combination (FRC)

- Field Name

- Reservoir

- Basin/Regional Setting

- Location

- Discovery Year

- WOGCC Remarks

- Cumulative Production (@ 12/31/2007)

- Production in 2007 (Oil, Gas, Water)

- OOIP

- Lithology

- Porosity

- Permeability

- Net Pay Thickness

- Production Area

- Depth (TD) by reservoir

- Temperature by reservoir (Median Reported)

- Temperature by reservoir (Correlation Derived)
- API

- Specific Gravity

- Viscosity (Median Reported)

- Viscosity (Correlation Derived)

- Molecular weight C5+ by reservoir

- Minimum Miscibility Pressure (MMP) by reservoir
- CO; Formation Volume Factor (BCO2) by reservoir
- Pour Point

- Sulfur (wt%)

- TDS (ppm)

- pH

- Na (ppm)
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- Cl (ppm)

- Mg (ppm)

- Ca (ppm)

- SO4 (ppm)

- Well Status

Parameter Sources and Descriptions

Field Name
Reservoir
Basin/Regional Setting

Multiple sources: Wyoming Geological Association symposium and field report
volumes, DOE/NETL Produced Water Chemistry Database.

Location

Latitude/Longitude centroids from WOGCC Well Header database.
Township/Range from WOGCC 2007 Statistics Book and online Field data
record.

Discovery Year

WOGCC 2007 Statistics Book and online Field data record.

WOGCC Remarks

WOGCC 2007 Statistics Book and online Field data record.

Cumulative Production (@ 12/31/2007)

For the field. WOGCC 2007 Statistics Book and online Field data record.
Production in 2007 (Oil, Gas, Water)

For the reservoir. WOGCC 2007 Statistics Book and online Field data record.
OOIP by reservoir

Calculated using decline curve analysis of production data obtained from the
Wyoming Oil and Gas Conservation Commission (WOGCC) database.

OOIP Estimation Methodology:

1. Graph cumulative production against production rate, for individual
reservoirs, using WOGCC data base.

2. Project the resulting curve to a zero production rate. Note projected
cumulative production based on 1978 to 2007 data.

3. Estimate early (pre-WOGCC individual reservoir data, i.e. pre-1978)
relative production for each field reservoir (its portion of the total field
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production) based on post 1978 relative production amounts as recorded
in WOGCC data base. (Assume the relative production proportions among
reservoirs have been constant.)

4. Combine estimated pre 1978 reservoir cumulative production with
projected post 1978 cumulative production for each reservoir to give the
individual reservoir projected final cumulative production.

5. Assume that this represents the end of water flooding (some research is
done on reservoirs with abnormal decline curves using WOGCC data
available from the web site.)

6. Assume that at the end of secondary water flooding 35% of OOIP will
have been recovered from each individual reservoir.

7. If pre 1978 data is available the pre 1978 estimation for production is
revised.

Lithology

Multiple sources: Wyoming Geological Association symposium and field report
volumes, DOE/NETL Crude Oil Chemistry Database.

Porosity by reservoir

Extracted from Wyoming Geological Association symposium and field report
volumes.

Permeability by reservoir

Extracted from Wyoming Geological Association symposium and field report
volumes.

Pay thickness by reservoir

Extracted from Wyoming Geological Association symposium and field report
volumes.

Production area by reservoir

Extracted from Wyoming Geological Association symposium and field report
volumes.

Depth (TD) by reservoir

Multiple sources: Wyoming Geological Association symposium and field report
volumes, DOE/NETL Crude Oil analysis database, DOE/NETL Produced Water
Chemistry Database, WOGCC Well Header database. Where multiple values are
available, medians are calculated and reported.

Temperature by reservoir

Reported values: Wyoming Geological Association symposium and field report
volumes, DOE/NETL Crude Oil analysis database, DOE/NETL Produced Water
Chemistry Database. Where multiple values are available, medians are
calculated and reported.
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Correlation values: Calculated using a correlation with depth (correlation is
equivalent to a thermal gradient of 24°C/km (71°F/Mile)).

API by reservoir

Multiple sources: Wyoming Geological Association symposium and field report
volumes, DOE/NETL Crude Oil analysis database, WOGCC 2007 Stats book.
Where multiple values are available, medians are calculated and reported.

Specific Gravity
DOE/NETL Crude Oil analysis database.
Viscosity by reservoir

Reported values: Wyoming Geological Association symposium and field report
volumes, DOE/NETL Crude Oil analysis database. Where multiple values are
available, medians are calculated and reported.

Correlation values: Calculated using a correlation with API.

Molecular weight C5+ by reservoir

Calculated using a correlation reported in Ref-8 relating mwC5+ to API.
Minimum Miscibility Pressure (MMP) by reservoir

Calculated using a correlation reported in Ref-9 relating MMP to mwC5+ and
temperature.

Fracture Pressure

Calculated using fracture gradient of 0.68.

CO; Formation Volume Factor (BCO,) by reservoir

Extracted from appendices of Ref-2.

Pour Point

DOE/NETL Crude Oil analysis database.

Sulfur (wt%)

DOE/NETL Crude Oil analysis database.

TDS (ppm)

DOE/NETL Produced Water Chemistry Database (non-charge balanced).
pH

DOE/NETL Produced Water Chemistry Database

Na (ppm)

DOE/NETL Produced Water Chemistry Database (non-charge balanced).
Cl (ppm)

DOE/NETL Produced Water Chemistry Database (non-charge balanced).
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Mg (ppm)

DOE/NETL Produced Water Chemistry Database (non-charge balanced).

Ca (ppm)

DOE/NETL Produced Water Chemistry Database (non-charge balanced).

SO4 (ppm)

DOE/NETL Produced Water Chemistry Database (non-charge balanced).

Well Status

WOGCC Well Header database. (http://wogcc.state.wy.us/codes.html for codes)
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