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Update Information

This edition of the Documentation of the Oil and Gas Supply Module reflects changes made to the oil and
gas supply module over the past year for the Annual Energy Outlook 2011. The major changes include:

Texas Railroad Commission District 5 is included in the Southwest region instead of the Gulf
Coast region.

Re-estimation of Lower 48 onshore exploration and development costs.
Updates to crude oil and natural gas resource estimates for emerging shale plays.

Addition of play-level resource assumptions for tight gas, shale gas, and coalbed methane
(Appendix 2.C).

Updates to the assumptions used for the announced/nonproducing offshore discoveries.

Revision of the North Slope New Field Wildcat (NFW) exploration wells drilling rate
function. The NFW drilling rate is a function of the low-sulfur light projected crude oil
prices and was statically estimated based on Alaska Oil and Gas Conservation
Commission well counts and success rates.

Recalibration of the Alaska oil and gas well drilling and completion costs based on the
2007 American Petroleum Institute Joint Association Survey drilling cost data.

Updates to oil shale plant configuration, cost of capital calculation, and market penetration
algorithms.

Addition of natural gas processing and coal-to-liquids plants as anthropogenic sources of carbon
dioxide (CO,).
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1. Introduction

The purpose of this report is to define the objectives of the Oil and Gas Supply Module (OGSM),
to describe the model's basic approach, and to provide detail on how the model works. This
report is intended as a reference document for model analysts, users, and the public. It is
prepared in accordance with the U.S. Energy Information Administration's (EIA) legal obligation
to provide adequate documentation in support of its statistical and forecast reports (Public Law
93-275, Section 57(b)(2)).

Projected production estimates of U.S. crude oil and natural gas are based on supply functions
generated endogenously within the National Energy Modeling System (NEMS) by the OGSM.
The OGSM encompasses both conventional and unconventional domestic crude oil and natural
gas supply. Crude oil and natural gas projections are further disaggregated by geographic region.
The OGSM projects U.S. domestic oil and gas supply for six Lower 48 onshore regions, three
offshore regions, and Alaska. The general methodology relies on forecasted profitability to
determine exploratory and developmental drilling levels for each region and fuel type. These
projected drilling levels translate into reserve additions, as well as a modification of the
production capacity for each region.

The OGSM utilizes both exogenous input data and data from other modules within the NEMS.
The primary exogenous inputs are resource levels, finding-rate parameters, costs, production
profiles, and tax rates - all of which are critical determinants of the expected returns from
projected drilling activities. Regional projections of natural gas wellhead prices and production
are provided by the Natural Gas Transmission and Distribution Module (NGTDM). Projections
of the crude oil wellhead prices at the OGSM regional level come from the Petroleum Market
Model (PMM). Important economic factors, namely interest rates and GDP deflators, flow to the
OGSM from the Macroeconomic Module. Controlling information (e.g., forecast year) and
expectations information (e.g., expected price paths) come from the Integrating Module (i.e.
system module).

Outputs from the OGSM go to other oil and gas modules (NGTDM and PMM) and to other
modules of the NEMS. To equilibrate supply and demand in the given year, the NGTDM
employs short-term supply functions (with the parameters provided by the OGSM) to determine
non-associated gas production and natural gas imports. Crude oil production is determined
within the OGSM using short-term supply functions. These short-term supply functions reflect
potential oil or gas flows to the market for a 1-year period. The gas functions are used by the
NGTDM and the oil volumes are used by the PMM for the determination of equilibrium prices
and quantities of crude oil and natural gas at the wellhead. The OGSM also provides projections
of natural gas production to the PMM to estimate the corresponding level of natural gas liquids
production. Other NEMS modules receive projections of selected OGSM variables for various
uses. Oil and gas production is passed to the Integrating Module for reporting purposes.
Forecasts of oil and gas production are also provided to the Macroeconomic Module to assist in
forecasting aggregate measures of output.
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The OGSM is archived as part of the NEMS. The archival package of the NEMS is located under
the model acronym NEMS2011. The NEMS version documented is that used to produce the
Annual Energy Outlook 2011 (AEO2011). The package is available on the EIA website. '

Model Purpose

The OGSM is a comprehensive framework used to analyze oil and gas supply potential and
related issues. Its primary function is to produce domestic projections of crude oil and natural gas
production as well as natural gas imports and exports in response to price data received
endogenously (within the NEMS) from the NGTDM and PMM. Projected natural gas and crude
oil wellhead prices are determined within the NGTDM and PMM, respectively. As the supply
component only, the OGSM cannot project prices, which are the outcome of the equilibration of
both demand and supply.

The basic interaction between the OGSM and the other oil and gas modules is represented in
Figure 1-1. The OGSM provides beginning-of-year reserves and the production-to-reserves ratio
to the NGTDM for use in its short-term domestic non-associated gas production functions and
associated-dissolved natural gas production. The interaction of supply and demand in the
NGTDM determines non-associated gas production.

Figure 1-1. OGSM Interface with Other Oil and Gas Modules
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The OGSM provides domestic crude oil production to the PMM. The interaction of supply and
demand in the PMM determines the level of imports. System control information (e.g., forecast
year) and expectations (e.g., expect price paths) come from the Integrating Module. Major
exogenous inputs include resource levels, finding-rate parameters, costs, production profiles, and
tax rates -- all of which are critical determinants of the oil and gas supply outlook of the OGSM.

The OGSM operates on a regionally disaggregated level, further differentiated by fuel type. The
basic geographic regions are Lower 48 onshore, Lower 48 offshore, and Alaska, each of which,
in turn, is divided into a number of subregions (see Figure 1-2). The primary fuel types are crude
oil and natural gas, which are further disaggregated based on type of deposition, method of
extraction, or geologic formation. Crude oil supply includes lease condensate. Natural gas is
differentiated by non-associated and associated-dissolved gas.” Non-associated natural gas is
categorized by fuel type: low-permeability carbonate and sandstone (conventional), high-
permeability carbonate and sandstone (tight gas), shale gas, and coalbed methane.

The OGSM provides mid-term (through year 2035) projections and serves as an analytical tool
for the assessment of alternative supply policies. One publication that utilizes OGSM forecasts is
the Annual Energy Outlook (AEO). Analytical issues that OGSM can address involve policies
that affect the profitability of drilling through impacts on certain variables, including:

e drilling and production costs;
e regulatory or legislatively mandated environmental costs;

e key taxation provisions such as severance taxes, State or Federal income taxes, depreciation
schedules and tax credits; and

o the rate of penetration for different technologies into the industry by fuel type.

The cash flow approach to the determination of drilling levels enables the OGSM to address
some financial issues. In particular, the treatment of financial resources within the OGSM allows
for explicit consideration of the financial aspects of upstream capital investment in the petroleum
industry.

The OGSM is also useful for policy analysis of resource base issues. OGSM analysis is based on
explicit estimates for technically recoverable oil and gas resources for each of the sources of
domestic production (i.e., geographic region/fuel type combinations). With some modification,
this feature could allow the model to be used for the analysis of issues involving:

¢ the uncertainty surrounding the technically recoverable oil and gas resource estimates, and

e access restrictions on much of the offshore Lower 48 states, the wilderness areas of the
onshore Lower 48 states, and the 1002 Study Area of the Arctic National Wildlife Refuge
(ANWR).

*Nonassociated (NA) natural gas is gas not in contact with significant quantities of crude oil in a reservoir. Associated-
dissolved natural gas consists of the combined volume of natural gas that occurs in crude oil reservoirs either as free gas
(associated) or as gas in solution with crude oil (dissolved).
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In general, the OGSM is used to foster a better understanding of the integral role that the oil and
gas extraction industry plays with respect to the entire oil and gas industry, the energy subsector
of the U.S. economy, and the total U.S. economy.

Figure 1-2. Oil and Gas Supply Regions
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Model Structure

The OGSM consists of a set of submodules (Figure 1-3) and is used to perform supply analysis
of domestic oil and gas as part of the NEMS. The OGSM provides crude oil production and
parameter estimates representing natural gas supplies by selected fuel types on a regional basis to
support the market equilibrium determination conducted within other modules of the NEMS. The
oil and gas supplies in each period are balanced against the regionally-derived demand for the
produced fuels to solve simultaneously for the market clearing prices and quantities in the
wellhead and end-use markets. The description of the market analysis models may be found in
the separate methodology documentation reports for the Petroleum Market Module (PMM) and
the Natural Gas Transmission and Distribution Model (NGTDM).

The OGSM represents the activities of firms that produce oil and natural gas from domestic
fields throughout the United States. The OGSM encompasses domestic crude oil and natural gas
supply by both conventional and unconventional recovery techniques. Natural gas is categorized
by fuel type: high-permeability carbonate and sandstone (conventional), low-permeability
carbonate and sandstone (tight gas), shale gas, and coalbed methane. Unconventional oil includes
production of synthetic crude from oil shale (syncrude). Crude oil and natural gas projections are
further disaggregated by geographic region. Liquefied natural gas (LNG) imports and pipeline
natural gas import/export trade with Canada and Mexico are determined in the NGTDM.

Figure 1-3. Submodules within the Oil and Gas Supply Module
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The model’s methodology is shaped by the basic principle that the level of investment in a
specific activity is determined largely by its expected profitability. Output prices influence oil
and gas supplies in distinctly different ways in the OGSM. Quantities supplied as the result of
the annual market equilibration in the PMM and the NGTDM are determined as a direct result of
the observed market price in that period. Longer-term supply responses are related to
investments required for subsequent production of oil and gas. Output prices affect the expected
profitability of these investment opportunities as determined by use of a discounted cash flow
evaluation of representative prospects. The OGSM incorporates a complete and representative
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description of the processes by which oil and gas in the technically recoverable resource base’
convert to proved reserves.*

The breadth of supply processes that are encompassed within OGSM result in different
methodological approaches for determining crude oil and natural gas production from Lower 48
onshore, Lower 48 offshore, Alaska, and oil shale. The present OGSM consequently comprises
four submodules. The Onshore Lower 48 Oil and Gas Supply Submodule (OLOGSS) models
crude oil and natural gas supply from resources in the Lower 48 States. The Offshore Oil and
Gas Supply Submodule (OOGSS) models oil and gas exploration and development in the
offshore Gulf of Mexico, Pacific, and Atlantic regions. The Alaska Oil and Gas Supply
Submodule (AOGSS) models industry supply activity in Alaska. Oil shale (synthetic) is modeled
in the Oil Shale Supply Submodule (OSSS). The distinctions of each submodule are explained in
individual chapters covering methodology.  Following the methodology chapters, four
appendices are included: Appendix A provides a description of the discounted cash flow (DCF)
calculation; Appendix B is the bibliography; Appendix C contains a model abstract; and
Appendix D is an inventory of key output variables.

3T echnically recoverable resources are those volumes considered to be producible with current recovery technology and
efficiency but without reference to economic viability. Technically recoverable volumes include proved reserves and inferred
reserves as well as undiscovered and other unproved resources. These resources may be recoverable by techniques considered
either conventional or unconventional.

Proved reserves are the estimated quantities that analyses of geological and engineering data demonstrate with reasonable
certainty to be recoverable in future years from known reservoirs under existing economic and operating conditions.
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2. Onshore Lower 48 Oil and Gas Supply Submodule

Introduction

U.S. onshore lower 48 crude oil and natural gas supply projections are determined by the
Onshore Lower 48 Oil and Gas Supply Submodule (OLOGSS). The general methodology relies
on a detailed economic analysis of potential projects in known crude oil and natural gas fields,
enhanced oil recovery projects, developing natural gas plays, and undiscovered crude oil and
natural gas resources. The projects that are economically viable are developed subject to the
availability of resource development constraints which simulate the existing and expected
infrastructure of the oil and gas industries. The economic production from the developed
projects is aggregated to the regional and the national levels.

OLOGSS utilizes both exogenous input data and data from other modules within the National
Energy Modeling System (NEMS). The primary exogenous data includes technical production
for each project considered, cost and development constraint data, tax information, and project
development data. Regional projections of natural wellhead prices and production are provided
by the Natural Gas Transmission and Distribution Model (NGTDM). From the Petroleum
Market Module (PMM) come projections of the crude oil wellhead prices at the OGSM regional
level.

Model Purpose

OLOGSS is a comprehensive model with which to analyze the crude oil and natural gas supply
potential and related economic issues. Its primary purpose is to project production of crude oil
and natural gas from the onshore lower 48 in response to price data received from the PMM and
the NGTDM. As a supply submodule, OLOGSS does not project prices.

The basic interaction between OLOGSS and the OGSM is illustrated in figure 2-1. As seen in
the figure, OLOGSS models the entirety of the domestic crude oil and natural gas production
within the onshore lower 48.

Resources Modeled

Crude Oil Resources

Crude oil resources, as illustrated in figure 2-1, are divided into known fields and undiscovered
fields. For known resources, exogenous production type curves are used for quantifying the
technical production profiles from known fields under primary, secondary, and tertiary recovery
processes. Primary resources are also quantified for their advanced secondary recovery (ASR)
processes that include the following: waterflooding, infill drilling, horizontal continuity, and
horizontal profile modification. Known resources are evaluated for the potential they may
possess when employing enhanced oil recovery (EOR) processes such as CO; flooding, steam
flooding, polymer flooding and profile modification. Known crude oil resources include highly
fractured continuous zones such as the Austin chalk formations and the Bakken shale formations.
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Figure 2-1: Subcomponents within OGSM
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Undiscovered crude oil resources are characterized in a method similar to that used for
discovered resources and are evaluated for their potential production from primary and
secondary techniques. The potential from an undiscovered resource is defined based on United
States Geological Survey (USGS) estimates and is distinguished as either conventional or
continuous. Conventional crude oil and natural gas resources are defined as discrete fields with
well-defined hydrocarbon-water contacts, where the hydrocarbons are buoyant on a column of
water. Conventional resources commonly have relatively high permeability and obvious seals
and traps. In contrast, continuous resources commonly are regional in extent, have diffuse
boundaries, and are not buoyant on a column of water. Continuous resources have very low
permeability, do not have obvious seals and traps, are in close proximity to source rocks, and are
abnormally pressured. Included in the category of continuous accumulations are hydrocarbons
that occur in tight reservoirs, shale reservoirs, fractured reservoirs, and coal beds.

Natural Gas Resources

Natural gas resources, as illustrated in figure 2-1, are divided into known producing fields,
developing natural gas plays, and undiscovered fields. Exogenous production type curves have
been used to estimate the technical production from known fields. The undiscovered resources
have been characterized based on resource estimates developed by the USGS. Existing
databases of developing plays, such as the Marcellus Shale, have been incorporated into the
model’s resource base. The natural gas resource estimates have been developed from detailed
geological characterizations of producing plays.
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Processes Modeled

OLOGSS models primary, secondary and tertiary oil recovery processes. For natural gas,
OLOGSS models discovered and undiscovered fields, as well as discovered and developing
fields. Table 2-1 lists the processes modeled by OLOGSS.

Table 2-1: Processes Modeled by OLOGSS

Crude Oil Processes Natural Gas Processes
Existing Fields and Reservoirs Existing Radial Flow
Waterflooding in Undiscovered Resources | Existing Water Drive
CO, Flooding Existing Tight Sands
Steam Flooding Existing Dry Coal/Shale
Polymer Flooding Existing Wet Coal/Shale
Infill Drilling Undiscovered Conventional
Profile Modification Undiscovered Tight Gas
Horizontal Continuity Undiscovered Coalbed Methane
Horizontal Profile Undiscovered Shale Gas
Undiscovered Conventional Developing Shale Gas
Undiscovered Continuous Developing Coalbed Methane
Developing Tight Gas

Major Enhancements

OLOGSS is a play-level model that projects the crude oil and natural gas supply from the
onshore lower 48. The modeling procedure includes a comprehensive assessment method for
determining the relative economics of various prospects based on future financial considerations,
the nature of the undiscovered and discovered resources, prevailing risk factors, and the available
technologies. The model evaluates the economics of future exploration and development from
the perspective of an operator making an investment decision. Technological advances,
including improved drilling and completion practices, as well as advanced production and
processing operations are explicitly modeled to determine the direct impacts on supply, reserves,
and various economic parameters. The model is able to evaluate the impact of research and
development (R&D) on supply and reserves. Furthermore, the model design provides the
flexibility to evaluate alternative or new taxes, environmental, or other policy changes in a
consistent and comprehensive manner.

OLOGSS provides a variety of levers that allow the user to model developments affecting the
profitability of development:

Development of new technologies

Rate of market penetration of new technologies

Costs to implement new technologies

Impact of new technologies on capital and operating costs
Regulatory or legislative environmental mandates
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In addition, OLOGSS can quantify the effects of hypothetical developments that affect the
resource base. OLOGSS is based on explicit estimates for technically recoverable crude oil and
natural gas resources for each source of domestic production (i.e., geographic region/fuel type
combinations).

OLOGSS is capable of addressing access issues concerning crude oil and natural gas resources
located on federal lands. Undiscovered resources are divided into four categories:

e Officially inaccessible

e Inaccessible due to development constraints
e Accessible with federal lease stipulations

e Accessible under standard lease terms

OLOGSS uses the same geographical regions as the OGSM with one distinction. In order to
capture the regional differences in costs and drilling activities in the Rocky Mountain region, the
region has been divided into two sub-regions. These regions, along with the original six, are
illustrated in figure 2-2. The Rocky Mountain region has been split to add the Northern Great
Plains region. The results for these regions are aggregated before being passed to other OGSM
or NEMS routines.

Figure 2-2: Seven OLOGSS Regions for Onshore Lower 48
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Model Structure

The OLOGSS projects the annual crude oil and natural gas production from existing fields,
reserves growth, and exploration. It performs economic evaluation of the projects and ranks the
reserves growth and exploration projects for development in a way designed to mimic the way
decisions are made by the oil and gas industry. Development decisions and project selection
depend upon economic viability and the competition for capital, drilling, and other available
development constraints. Finally, the model aggregates production and drilling statistics using
geographical and resource categories.

Overall System Logic

Figure 2-3 provides the overall system logic for the OLOGSS timing and economic module.
This is the only component of OLOGSS which is integrated into NEMS.

Figure 2-3: OLOGSS Timing Module Overall System Logic
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As seen in the figure, there are two primary sources of resource data. The exploration module
provides the well-level technical production from the undiscovered projects which may be
discovered in the next thirty years. It also determines the discovery order in which the projects
will be evaluated by OLOGSS. The process module calculates the well-level technical
production from known crude oil and natural gas fields, EOR and advanced secondary recovery
(ASR) projects, and developing natural gas plays.

OLOGSS determines the potential domestic production in three phases. As seen in Figure 2-3,
the first phase is the evaluation of the known crude oil and natural gas fields using a decline
curve analysis. As part of the analysis, each project is subject to a detailed economic analysis
used to determine the economic viability and expected life span of the project. In addition, the

U.S. Energy Information Administration/Oil and Gas Supply Module Documentation 2-5



model applies regional factors used for history matching and resource base coverage. The
remaining resources are categorized as either exploration or EOR/ASR. Each year, the
exploration projects are subject to economic analysis which determines their economic viability
and profitability.

For the EOR/ASR projects, development eligibility is determined before the economic analysis
is conducted. The eligibility is based upon the economic life span of the corresponding decline
curve project and the process-specific eligibility window. If a project is not currently eligible, it
will be re-evaluated in future years. The projects which are eligible are subject to the same type
of economic analysis applied to existing and exploration projects in order to determine the
viability and relative profitability of the project.

After the economics have been determined for each eligible project, the projects are sorted. The
exploration projects maintain their discovery order. The EOR/ASR projects are sorted by their
relative profitability. The finalized lists are then considered by the project selection routines.

A project will be selected for development only if it is economically viable and if there are
sufficient development resources available to meet the project’s requirements. Development
resource constraints are used to simulate limits on the availability of infrastructure related to the
oil and gas industries. If sufficient resources are not available for an economic project, the
project will be reconsidered in future years if it remains economically viable. Other
development options are considered in this step, including the waterflooding of undiscovered
conventional resources and the extension of CO; floods through an increase in total pore volume
injected.

The production, reserves, and other key parameters for the timed and developed projects are
aggregated at the regional and national levels.

The remainder of this document provides additional details on the logic and particular
calculations for each of these steps. These include the decline analysis, economic analysis,
timing decisions, project selection, constraints, and modeling of technology.

Known Fields

In this step, the production from existing crude oil and natural gas projects is estimated. A
detailed economic analysis is conducted in order to calculate the economically viable production
as well as the expected life of each project. The project life is used to determine when a project
becomes eligible for EOR and ASR processes.

The logic for this process is provided in figure 2-4. For each crude oil project, regional prices
are set and the project is screened to determine whether the user has specified any technology
and/or economic levers. The screening considers factors including region, process, depth, and
several other petro-physical properties. After applicable levers are determined, the project
undergoes a detailed economic analysis.

After the analysis, resource coverage factors are applied to the economic production and
reserves, and the project results are aggregated at the regional and national levels. In a final step,
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key parameters including the economic lifespan of the project are stored. A similar process is
applied to the existing natural gas fields and reservoirs.

Resource coverage factors are applied in the model to ensure that historical production from
existing fields matches that reported by EIA. These factors are calculated at the regional level
and applied to production data for the following resources:

Crude oil (includes lease condensates)

High-permeability natural gas

Coalbed methane

Shale gas

Tight gas

Figure 2-4: Decline Process Flowchart
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Economics

Project Costs

OLOGSS conducts the economic analysis of each project using regional crude oil and natural gas
prices. After these prices are set, the model evaluates the base and advanced technology cases
for the project. The base case is defined as the current technology and cost scenario for the
project; while the advanced case includes technology and/or cost improvements associated with
the application of model levers. It is important to note that these cases — for which the
assumption are applied to data for the project — are not the same as the AEO low, reference, or
high technology cases.

For each technology case, the necessary petro-physical properties and other project data are set,
the regional dryhole rates are determined, and the process specific depreciation schedule is
assigned. The capital and operating costs for the project are then calculated and aggregated for
both the base and advanced technology cases.

In the next step, a standard cashflow analysis is conducted, the discounted rate of return is
calculated, and the ranking criteria are set for the project. Afterwards, the number and type of
wells required for the project, and the last year of actual economic production are set. Finally,
the economic variables, including production, development requirements, and other parameters,
are stored for project timing and aggregation. All of these steps are illustrated in figure 2-5.

The details of the calculations used in conducting the economic analysis of a project are provided
in the following description.

Determine the project shift: The first step is to determine the number of years the project
development is shifted, i.e., the numbers of years between the discovery of a project and the start
of its development. This will be used to determine the crude oil and natural gas price shift. The
number of years is dependent upon both the development schedule — when the project drilling
begins — and upon the process.

Determine annual prices: Determine the annual prices used in evaluating the project. Crude
oil and natural gas prices in each year use the average price for the previous 5 years.

Begin analysis of base and advanced technology: To capture the impacts of technological
improvements on both production and economics, the model divides the project into two
categories. The first category — base technology — does not include improvements associated
with technology or economic levers. The second category — advanced technology — incorporates
the impact of the levers. The division of the project depends on the market penetration algorithm
of any applicable technologies.

Determine the dryhole rate for the project: Assigns the regional dryhole rates for
undiscovered exploration, undiscovered development, and discovered development. Three types
of dryhole rates are used in the model: development in known fields and reservoirs, the first
(wildcat) well in an exploration project, and subsequent wells in an exploration project. Specific
dryhole rates are used for horizontal drilling and the developing natural gas resources.
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Figure 2-5: Economic Analysis Logic
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In the advanced case, the dryhole rates may also incorporate technology improvements

associated with exploration or drilling success.

EXP.
REGDRYUE, = (SU?T““) * (1 0-DRILL FAC,., )*EXPLR FAC,_, (2-1)
EXPD.
REGDRYUD, = (SUCIT"“J *(1.0-DRILL_FAC,_,) (2-2)
DEVE,
REGDRYKD, = (%j *(1.0-DRILL_FAC,_, ) (2-3)
If evaluating horizontal continuity or horizontal profile, then,
HDEYV,
REGDRYKD, = (SUCC Vin ] *(1.0-DRILL_FAC,_, ) (2-4)
If evaluating developing natural gas resources, then,
REGDRYUD,, = ALATNUM,_ *(1.0-DRILL_FAC,, ) (2-5)
where
ITECH Technology case number
M Region number
REGDRYUE Project specific dryhole rate for undiscovered
exploration (Wildcat)
REGDRYUD Project specific dryhole rate for undiscovered
development
REGDRYKD Project specific dryhole rate for known field
development
SUCEXPD Regional dryhole rate for undiscovered development
ALATNUM Variable representing the regional dryhole rate for
known field development
SUCDEVE Regional dryhole rate for undiscovered exploration
(Wildcat)
SUCCDEVH Dryhole rate for horizontal drilling
DRILL FAC Technology lever applied to dryhole rate
EXPLR FAC Technology factor applied to exploratory dryhole rate

Process specific depreciation schedule: The default depreciation schedule is based on an eight-
year declining balance depreciation method. The user may select process-specific depreciation
schedules for CO2 flooding, steam flooding, or water flooding in the input file.

Calculate the capital and operating costs for the project: The project costs are calculated for
each technology case. The costs are specific to crude oil or natural gas resources. The results of
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the cost calculations, which include technical crude oil and natural gas production, as well as
drilling costs, facilities costs, and operating costs, are then aggregated to the project level.

G & G factor: Calculates the geological and geophysical (G&G) factor for each technology