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PURPOSE

The purpose of this memorandum is to document the improvements and modifications

made to the Replacement Costs of Crude Oil (REPCO) Supply Analysis System. While some of

this work was performed under our previous support contract to DOE/ASFE, we are presenting ali

modifications and improvements here for completeness. The memo primarily documents revisions

made to the Lower-48 Onshore Model. Revisions and modifications made to other components

and models in the REPCO system which are documented elsewhere are only highlighted in this

memo.

REVISIONS TO THE LOWER-48 ONSHORE MODEL

Generally, the modifications made to the Lower-48 Onshore Model reflect changes that

have occurred in domestic drilling, oil field costs, and reserves since 1982, the date of the most

recent available data used for the original Replacement Costs report, published in 1985. The

specific model improvements are outlined below.

1. Revision of Re_on_! Breakdown. The Lower-48 onshore was initially divided into six

geographic analysis regions. In order to better delineate oil and gas supply regions into geologic

basins with distinct characteristics, the Lower-48 onshore is now divided into eleven analysis

regions. These regions are shown in Table 1 and Figure 1.
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DISCLAIMER

This report was prepared as an account of work sponsored-by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility 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. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,

manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the

United States Government or any agency thereof.
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2. Update of Regional Finding Rates and Drilling Succes_ Rates. The Onshore Model was

also updated to incorporate onshore f'mding rates and drilling success rates based on latest available

data on drilling and reserve additions. The original REPCO report was based on data through

1982. The updated data will reflect the most recent drilling and development activity in each

analysis region, reflecting data through 1987. These data are summarized in Table 2.

3. Update of Estimates for Crude Oil Resourc¢_. The most recent estimates developed by

USGS/MMS and DOE of proved, inferred, indicated, and undiscovered crude oil reserves were

also incorporated into the model (USGS/MMS Open-File Report 88-373). These estimates are still

considered preliminary and subject to change. However, in case these preliminary estimates are

rescinded, undiscovered crude oil estimates based on USGS Circular 860, updated for discoveries

since 1979, the date of the estimates, were retained. Estimates for proved, inferred, indicated, and

undiscovered crude oil for each REPCO analysis region are shown in Table 3 based on both the

1980 and 1988 USGS undiscovered resource estimates. In each case, the estimates were adjusted

to account for discoveries made since the date of the estimate, accounting for the estimated

appreciation of these discoveries over their productive fife.

4. Update of Drilling, Equipment, and Operating Costs. Costs for drilling, equipment,

and production operations in crude oil fields, developed from recent cost data provided by the

Energy Information Administration and the Joint Association Survey of Drilling Costs for each

analysis region, were incorporated into the Onshore Model. Updated 1986 costs are shown in

Table 4 for the typical well depth in each analysis region.

5. Incgrporafi0n of Feature_ of Regent T_x Refgrm. Recent financial analysis parameters

and income tax calculation algorithms resulting from the Tax Reform Act of 1987 were included in

the models. This legislation resulted in revised corporate federal income tax rates, removal of

investment tax credits, changes in allowable allocations for tangible and intangible investment

costs, and changes in allowable mechanisms for determination of depreciation on capital

equipment. These changes are summarized below:

• Federal Income Taxes. As a result of the 1986 tax reform legislation, a federal

corporate income tax rate of 34%, representing the maximum corporate rate, is used.

• Royalty Rates. The model assumes by default a 1/8 royalty on gross revenue from ali

onshore projects.
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• Windfall Profits Taxes (WPT). Under current law, the WPT is scheduled to phase

out in 1993. With the development time frames of most projects, much of the oil

production would occur after the expiration of the WPT. Therefore, no Windfall

Profits Taxes are included in the financial analyses in REPCO.

• Investment Tax Credits. The 1986 tax reform legislation repealed the 10%

investment tax credit on capital expenditures placed in service after December 31,

1985. Therefore, no investment tax credit is assumed.

• lntatgible Drilling Costs (IDCs). For independent producers, domestic IDCs remain

fully deductible under the new tax law, while integrated companies can only expend

70% of well IDCs. The remaining 30% must be capitalized and amortized, beginning

in the year costs are paid or incurred. Dry hole costs continue to be fully deductible.

Most projects are assumed to be operated by majors, so the intangible costing

requirements for integrated companies are applied for financial analysis purposes.

However, financial analyses for independent producers can also be performed by the

model.

• Depreciation of Capital Equipment. Ali tangible costs are depleted in the model.

In addition, changes in state income and severance tax rates were included where

appropriate. Table 5 summarizes the latest state income and severance tax rates used for each

analysis region used in the Onshore Model, along with the key oil-producing state in each region.

6. Incorporation of Revised Cost/Price Relationships. In the Replacement Cost report

published in 1985, the costs that were input to the economic analysis routines were adjusted as a

function of oil price. The relationships between oil field costs and oil prices were modeled based

on algorithms developed and used as part of the 1984 NPC report entitled "Enhanced Oil

Recovery." Recent work sponsored by DOE/FE under Contract No. DE-AC01-85FE60603 has

reanalyzed cost/price relationships since the NPC report. This analysis, reported in the study

entitled "Relationship of Oilfield Costs to Oil Prices and Other Market Factors," show that oil field

drilling, equipment, and operating costs are related to both oil prices and market infrastructure,

described by drilling rig utilization rates. Thus, algorithms were developed which relate oil field

costs to prices and rig utilization rates, and these algorithms were incorporated into ali the resource

assessment models in the Supply Analysis System.
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7. Incorporation of Capability of Analyzing Incremental Regulatory Costs. Based on

work performed under another task of this contract, estimated incremental costs of proposed

regulations on the management and disposal of drilling muds and cuttings and on produced brines

were incorporated in the model, to be specified bv the user. These costs were included to give the

models the capability of examining the economic and energy impacts of proposed regulations on

U.S. undiscovered crude oil supplies. These costs were documented in a report delivered in

March 1988 under Contract No. DE-AC01-85FE60603, entitled "The Impact of Increased Waste

Management Regulations on the Economics of Developing U.S. Undiscovered Crude Oil
Resources."

REVISION TO OTHER PARTS OF THE REPLACEMENT COSTS SYSTEM

1. Lower-48 Offshore Model. A substantially improved model for assessing undiscovered

crude oil resources in the offshore Outer Continental Shelf (OCS) was also developed to replace

the original offshore model in the REPCO system. This model incorporates many features which

improve its capabilities over the previous model. In particular, the model considers most of the

recent innovations in deepwater offshore technology, including tension leg platforms, compliant

towers, floating and semi-submersible production facilities, and subsea completions, which

overcome the direct correlation between water depth and costs for fixed steel platforms. The model

also includes more up-to-date costs for drilling, surface and subsurface equipment, pipelines,

facilities operations, and pollution control. Finally, the model includes the ability to analyze the

effects of federal offshore leasing strategies and land set-asides.

In addition, improvements such as those described under Items 3, 4, 5, 6, and 7 for the

Lower-48 Onshore Model were also included in the Offshore Model. These improvements are

described in detail in the report entitled, "A Model for the Economic Analysis of U.S.

Undiscovered Resources in the Lower-48 Offshore," prepared and delivered under this contract.

2. Arctic Economics Model. Like those described for the offshore model, the Arctic

Economics Model (AEM) was revised and updated as part of the REPCO system update. The

AEM now includes the ability to analyze the effects of federal leasing strategies and land set-asides.

In addition, improvements such as those describea under items 3, 4, 5, 6, and 7 for the I_wer-48

Onshore Model were also incorporated into AEM.
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TABLE 1

ASSIGNMENT OF STATE AND SUBSTATE

UNITS TO REVISED ONSHORE ANALYSIS REGIONS

Analysis Regions State and/or Substate Units

Pacific California, Oregon, and Washington

Northern Rocky Mountains Montana, North and South Dakota

Central Rocky Mountains Colorado, Utah, Wyoming, Nevada, Idaho, and Nebraska

Southern Rocky Mountains Arizona and Western New Mexico

West Texas Eastern New Mexico, Texas Railroad Commission Districts
7B, 7C, 8A, and 9

East Texas Northern Louisiana, Texas Railroad Commission Districts 5
and 6

Gulf Coast Southern Louisiana, Texas Railroad Commission Districts 1,
2, 3, and 4

Southeast Alabama, Horida, and Mississippi

Mid-Continent Arkansas, Kansas, Missouri, Oklahoma, and Texas Railroad
Commission District 10

North Central Illinois, Iowa, Michigan, Minnesota, and Wisconsin

Appalachia/Atlantic Indiana, Kentucky, New York, Ohio, Pennsylvania,
Tennessee, West Virginia, Virginia, Georgia, South
Carolina, North Carolina, Maine, New Hampshire, and
Vermont
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TABLE 5

STATE INCOME AND SEVERANCE TAX RATES

Used in the REPCO Onshore Model

State Income State Severance Key Oil Producing

Analysis Region Tax Rate (%) Tax Rate (%) State

West Coast 9.6 0.0 California

Northern Rockies 6.75 5.5 Montana

Central Rockies 5.0 5.0 Wyoming

Southern Rockies 6.0 7.78 New Mexico

Mid-Continent 4.0 7.0 Oklahoma

West Texas 0.0 5.0 Texas

East Texas 0.0 5.0 Texas

Gulf Coast 8.0 12.5 Louisiana

North Central 6.5 0.0 Illinois

Appalachia 0.0 0.0 Kentucky

Southeast 5.0 8.0 Alabama
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