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Executive Summary

This project, commissioned by the Wyoming Heritage Foundation, was designed to evaluate the
economic contribution of the oil and gas industry to the state of Wyoming in terms of employment,
income, gross revenues, and taxes. Booz Allen used a regional economic modeling approach to evaluate
the economic contribution of the industry. The approach included an extensive effort to gather site
specific information needed to complete the analysis, such as capital investments, expenditures to drill
and complete a well, production costs, private royalty and lease payments, and service company costs.
Secondary source data were also obtained, including number of wells drilled and completed for each
basin, oil and gas prices, oil and gas production, sector employment, and much more. The primary and
secondary data were then used in combination with a common regional economic model, IMPLAN, to
estimate economic contributions. Additionally, a fiscal model was developed to estimate sales and use
taxes associated with oil and gas activities in Wyoming. Appendices A and B provide a list of acronyms
and glossary for definitions of technical terms, respectively.

The oil and gas industry is generally comprised of two primary activities, development and extraction.
Development activities consist of drilling, completing, and recompleting wells, which are typically
completed in a few of months. Recompletion activities involve restimulating or reactiviting the wells after
they have been producing for a period of time. Extraction or production is the act of removing the oil or
gas from the mineral formations, and it occurs continually over a longer period of time. Taxes and
royalties are paid to the state on the value of the production. Royalties are also paid to the owners of the
minerals from which the production occurs: state government, Federal government, or private households
and businesses. All of these taxes and royalties are reported through various state sources except the
ones paid to private households and businesses.

Therefore, this report is focused on four oil and gas activities to estimate the economic contribution of oil
and gas industry in Wyoming.! These are:

1. Drilling, completing and recompleting wells

2. Extraction operations

3. Mineral royalty payments to households and business for access to private minerals
4. Extraction taxes paid to the state and counties of Wyoming.

Other capital investments, pipeline investments, and refinery impacts are not captured in this analysis.

The analysis indicates that there was an estimated $15.5 billion in total economic output’ (i.e., both direct
and downstream economic impacts) as a result of drilling, completion, recompletion, and extraction
activities in 2007, 77 percent of which is attributable to extraction activities (See Exhibit E-1). Including
private mineral royalty and lease payments and extraction tax payments, total economic output for all oil
and gas-related activities within Wyoming is approximately $18.6 billion. Oil and gas activities within the
state employ over 73,000 people in direct and downstream jobs. These are model-derived estimates of
the total direct (industry), indirect (industry support), and induced (employee-household support)

! When these activities are aggregated, taxes and royalty payments were removed from the extraction
value to avoid double counting these impacts as described in 7.2.

2 Economic output is also known as economic activity, gross revenues, or gross sales.
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employment generated as a result of direct employment associated with oil and gas activities. Direct jobs
associated with drilling, support industries, extraction, wholesale trade, and construction were estimated
to be 20,090 (see Exhibit 9.5), of which 17,982 are associated specifically with the oil and gas industry.
There is considerable government employment associated with oil and gas activities: 25,149 government
employees.

The estimated employment multiplier is 3.65, as shown in Exhibit ES-1 For example, for all the direct jobs
(20,090 jobs) generated as a result of oil and gas activities, there are 3.65 times as many total direct and
downstream jobs (73,229 jobs). Exhibit 9.5 summarizes these direct and downstream jobs within the
various sectors within the economy. Similarly, the earnings multipliers indicate that every dollar of direct
oil and gas employee salary earnings results in an additional $1.57 in indirect and induced salary
earnings.

Exhibit ES-1. Total Economic Contribution for Oil and Gas Activities in Wyoming (2007%$)*

Drilling, Private
Completion, Extraction Mineral Extraction Total Economic

and Royalty & Contribution
Recompletion

Total Economic

Output $3,513,052,106 = $11,963,561,646 = $231,827,774 | $2,908,623,519 $18,617,065,044
Total 26,701 11,765 1,447 33316 73,229
Employment ’ ’ ’ ’ ’
Egtr?]'i#g‘sbor $1,458,003,669  $736,813207 = $42,461,473  $1,677,264,966 $3,914,633,314
Earnings per

Worker $54,608 $62,628 $29,344 $50,344 $53,457
Employment

Multiplier 1.67 2.86 NA NA 3.65
Earnings

Multiplier 1.32 175 NA NA 2.57

* These figures encompass direct, indirect, and induced economic impacts. 1 These payments to households and companies are treated as
all secondary induced impacts; that is, these payments are considered income of which a portion is spent in the economy. 2 These tax
payments to state and local governments are treated as all secondary indirect impacts; that is, these payments are considered downstream
beneficiaries of oil and gas activities.

Oil and gas activities contribute to the economic well-being of many other industries within the state of
Wyoming as well. From all of the oil and gas activities in the state (including extraction taxes and mineral
royalty payments), approximately 25 percent of the employment is specific to the mining industry (which
encompasses the oil and gas industries), while approximately 34 percent is in public administration or
government (for example, Federal, state, and local government, public elementary, high school and
higher education). Due in part to the considerable extraction taxes paid to the state in Wyoming, oil and
gas-related activities account for 38 percent of government employment in the state. Other important
sectors that benefit from downstream employment generated by oil and gas activities are retail trade
(6.7%), healthcare and social services (5.2%), and accommodations and food service (4.8%). These are
the major industries benefited by oil and gas activities within the state in terms of employment.
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Exhibit ES-2 summarizes some of the estimates of the economic indicators for oil and gas activities (and
generated downstream economic activity) in Wyoming and compares these indicators to state totals. This
study indicates that oil and gas activities within Wyoming account for an estimated 32 percent of the
state’s total economic output or gross revenues, 20 percent of employment, 25 percent of total earnings,
and 43 percent of Gross State Product.® In general, the oil and gas activities, including private mineral
royalty payments and extraction taxes and the associated downstream activity, generate estimated
average earnings of approximately $53,000, or 28 percent higher than the state average.

% Gross State Product measures the value-added of all goods and services in the state. Value-Added is
defined as economic output (or gross sales or revenues) less intermediate inputs, which are goods and
services purchased in the production process (or input or operational expenses). GSP is the state
counterpart of Gross Domestic Product for the nation (Downey, 2006).
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Exhibit ES-2. 2007 Oil and Gas Activity as a Fraction of the State’s Economy (2007%$)

All Oil and Gas All Economic Percent of Oil and
Indicator Actmﬂgs in Activity in Wyoming Gas to State Source
Wyoming
Total Economic Output $18,617,065,044 $58,831,050,621 31.6% IMPLAN 2006
Total Employment 73,229 369,5653 19.8% IMPLAN 2006
Total Labor Earnings $3,914,633,314 $15,487,363,835 25.3% IMPLAN 2006
Average Earnings $53,457 $41,907 127.6% IMPLAN 2006
Gross State Product $13,329,075,050 $31,205,616,410 42.7% IMPLAN 2006

(i.e., Value Added)

Severance Tax $666,397,115 $882,383,479 75.5% WY Department of
Revenue Annual Report

2007

Mineral Ad Valorem Levies $712,637,118 $913,011,683 78.1% WY Department of
Revenue Annual Report

2007

Assessed Valuation $11,303,378,284 $21,491,267,438 52.6% WY Department of
(Taxable Value)t Revenue Annual Report
2007

Federal Mineral Royalties $515,500,646 $931,394,926 55.3% Minerals Management
(WY Dishursements, 50%)?2 Service, 2007
State Mineral Royalties $90,031,996 $138,201,502 65.1% Wyoming Office of State
Lands and Investments

2007

Sales and Use Taxes Wyoming Depart of
$50,344,215 $906,973,329 5.5% Revenue Annual Report

2007

! The assessed valuation, severance taxes, and ad valorem taxes are based on 2006 production. Severance and ad valorem taxes
are paid to the state in 2007. 2 This estimate is from the Minerals Management Service (MMS), and it includes Federal Mineral
Royalties from carbon dioxide, coalbed methane, condensate, gas plant products, oil, processed and unprocessed gas, and
royalties associated with rents, bonuses, and other revenues. Fifty percent of royalties return to Wyoming and 50 percent are paid
to the federal treasury (U.S. Minerals Management Services, http://www.mrm.mms.gov/Stats/pdfdocs/formulas.pdf). Native

American royalties are not included in this estimate and therefore the receipts paid to reservations are not captured in this analysis.
This employment figure is from IMPLAN, whose estimates are derived from U.S. Bureau of Economic Analysis. This includes full-
time, part-time, self employed, small business owners, and farm employment. The Wyoming Department of Employment figures are
lower than those reported here (May, 2007 labor force estimate is 285,553), as they do not include farm employment, self-employed
and small business owners (Wyoming Department of Employment Labor Trends, Volume 45, No. 7, July, 2008). The Bureau of
Economic Statistics estimates that Wyoming had 85,987 self-employed (proprietor) jobs in 2006.


http://www.mrm.mms.gov/Stats/pdfdocs/formulas.pdf
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Oil and gas activities significantly contribute to state and local governments through royalties and tax
payments. Extraction tax receipts paid to state and local governments were gathered from secondary
sources for severance, ad valorem, federal and state royalty, and extraction sales and use taxes for 2007,
as described in Section 7.4. In 2007, approximately $2.0 billion was paid to state and local governments
in all extraction tax payments by the oil and gas industry. Oil and gas ad valorem and severance tax
receipts account for 78 percent and 76 percent, respectively, of all these associated state tax payments
within Wyoming. Federal and state oil and gas royalties (paid to the state of Wyoming) account for 55
percent and 65 percent of all mineral royalties paid to the state in 2007, respectively.

Drilling, completion, and recompletion investments were estimated by basin and depth of the well drilled
from primary data provided by the industry in Wyoming and secondary data obtained from the Wyoming
Oil and Gas Conservation Commission (WYOGCC) database. The large and broad set of primary data
collected from operators and service companies (described in Section 5) indicated that expenditures per
well varied considerably by basin (see Exhibit ES-3). Average capital investments were lowest in Powder
River Basin, at approximately $402,000 per well, while investments in the Pinedale Anticline and Jonah
fields were almost $3.9 million per well. Across the state, capital investments average $1.5 million per
well, of which 45 percent remain within Wyoming, contributing to the state’s economy.

Exhibit ES-3. Drilling, Completion, Facility, and Recompletion Investments for Wyoming, by Basin

(2007$)
Greater Green
River and Laramie,
Overthrust Denver-
(less Pinedale | Pinedale and Cheyenne,

and Jonah) Jonah Fields* Bighorn Wind River Powder River Hanna
|Tn?/t:|stm onts | SLA96975,056 |  $2,607,664,488 | $72,654549 |  $277,504,668 | $876527,426 | $30,734,060 | $5,362,060,246
Investments
thatRemain | ¢eq6 690537 | $1,188.365.632 | $35,.800,476 |  $116,540,850 | $361.806,402 | $15,502,479 | $2,414,926,375
Within WY 1 ) 1 ) 1 1 ) 1 ) i) 1 1 ) 1 ) 1
State
Purchase 47% 46% 49% 42% 41% 51% 45%
Coefficient
Number of
Wells 662 Drilled
Drilled & 654 | 449 Completed 79 102 2180 20 3697
Completed
Total
Lnevre\i;g;;ents $2.268,953 $3.939.070 $919,678 $2,720,634 $402,077 | $1,536,703 $1,450,381
WY
L“e"re\i}g}f“ts $1,065,475 $1,795,114 $453.171 $1,142,557 $165,966 |  $779,624 $653,212

* Pinedale Anticline and Jonah field expenditures were extrapolated separately for drilling and completion.

Exhibit ES-4 summarizes the royalty and lease payments made to homeowners and interest owners by
the industry for access to private minerals and surface lands. Our analysis suggests that approximately
26 percent of these payments were made to Wyoming residents and businesses. From the regional

Vi
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economic model, IMPLAN’s Social Accounting Matrix, an estimated 82 percent of this income is
considered the marginal propensity to spend, which is income spent on consumer goods and is assumed
to be spent in the Wyoming economy. Once this percentage is applied to these total in-state payments,
there is approximately $184 million of additional spending or economic activity within the state per year as
a result of these payments to households and businesses. This impact creates downstream economic
activity in Wyoming for a total economic contribution of private mineral royalty payments of $231.8 million.

Exhibit ES-4. Private Mineral Royalties and Lease Payments in Wyoming (2007%)

Mineral Royalties and Lease
Payment/Impact Type Payments

Within State Payments $224,172,370
Out of State Payments $639,239,767
Total Payments $863,412,137
State Purchase Coefficient (SPC) 26%
Percent of Payment Assumed to be Spentin

the Wyoming Economy 82%
Total Spending in the Wyoming Economy as a

Result of Royalty Payments $183,821,343

Sales and use taxes paid to the state were also estimated as a result of extraction, and drilling, and
completion activities. Total sales and use taxes paid by the oil and gas industry in Wyoming are
estimated to be $63 million for Sector 2131, Support for Mining, ($50.3 million for sales tax and $12.4
million for use tax) and $11.5 million for Sector 2111, Extraction Sector, for a total of $74.3 million paid in
sales and use taxes in 2007. The oil and gas portion of these taxes represents 5.5 percent of all sales
and use taxes collected by the state in 2007. Booz Allen believes this is a conservative estimate of the
sales and use taxes paid by the oil and gas industry in Wyoming. This observation is based on the fact
that some purchases that are potentially taxable have likely been excluded from the analysis, such as
rental or leasing of drilling equipment or contracts related to certain trade industries such as construction,
electrical and earth work.

Oil and gas activities in Wyoming and the economic activity that they generate contribute significantly to
the Wyoming economy, with an estimated $18.6 billion in economic output, equaling 32 percent of the
state’s total economic output or gross revenues. Oil and gas activities, investments and payments
account for 43 percent of Wyoming’'s Gross State Product. Additionally, oil and gas activities contribute
20 percent of the employment in the state with $3.9 billion in labor earnings annually and 38 percent of all
government employment in the state (including public education employment). The average annual
earnings per worker for these activities are approximately $53,000, which is 29 percent higher than the
state average. Oil and gas activities generate approximately $2.0 billion in extraction tax revenue and
$62.8 million in sales and use taxes from development activities.

Wyoming’s oil and gas industry is a vital and significant economic driver of state’s economy. For every
job that the oil and gas industry directly employs, there are an additional 2.65 jobs created in downstream
economic activity through businesses supporting this industry and employees spending their money in the
economy. There is considerable downstream state and local government and educational jobs and labor
earnings associated with the substantial state and local taxes paid by the industry. This industry is
unigue in creating these types of considerable rollover employment and earnings effects in the Wyoming
economy.

Vii
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1. Introduction

This first-ever original and comprehensive study was commissioned by the Wyoming Heritage Foundation
to better understand and more accurately estimate the economic contribution of the oil and natural gas
industries in Wyoming. This study, which began in February, 2008, has been peer-reviewed and was
also reviewed by a Review Team of 18 individuals. A study such as this one provides a baseline
economic picture of the oil and gas industries and their direct and downstream impacts on Wyoming's
economy. Additional and concurrent economic contribution studies of other important industries in
Wyoming, such as mining, healthcare and construction, would create a better understanding of industry
interdependencies within state’s economy and their relative economic contribution to the state. This
study provides a framework and launch-pad from which other studies could be conducted.

As part of this study, a customized input-output model was developed for the state to estimate the
economic contribution of the oil and gas industry in Wyoming. Although existing input-output (I0) models
provide a foundation for estimating relative impacts and contributions of the industry at a national level,
these models, which use national production functions, are not specific to local economies and
environments. Additionally, a sales tax model was also developed to assess the contribution to the local
and state governments from sales and use taxes associated with oil and gas activities.

In 2007, Booz Allen successfully estimated economic contribution of oil and gas activities in Colorado in a
peer-reviewed analysis (CERI, 2007, available at: www.ceri-mines.org/cerioil&gas.pdf). The current study
utilized a methodology similar to that in the Colorado study. A regional economic modeling approach was
used to evaluate the contribution of oil and gas activities to the state of Wyoming. The approach included
an extensive effort to gather site specific information needed to complete the analysis, such as capital
investments, average cost to drill and complete a well, average production costs, royalty and lease
payments to private landowners, and service company costs and locations. Secondary source data was
also obtained, including number of wells drilled and completed for each basin, oil and gas prices, oil and
gas production, employment, etc. The primary and secondary data were then used in combination with a
customized regional economic model, IMPLAN, to estimate economic contributions of Wyoming oil and
gas activities in 2007.

This economic contribution study focuses on financial injections (i.e., capital investments, revenues,
payments) to the Wyoming economy associated with oil and gas activities in Wyoming. As such, the
regional economic modeling approach measures economic benefits in terms of jobs, labor earnings,
economic output, Gross State Product (GSP), and fiscal payments to state and local governments. It
does not assess environmental, governmental services, or social costs of oil and gas activities or other
economic benefits. For example, wells located on private property can influence property values (either
positively or negatively); this value change is not included in this study. Boom oil and gas development,
as is currently occurring in the Pinedale and Jonah fields, can have considerable environmental,
governmental service, and social costs to local communities, wildlife, and local economies. This can
include wildlife habitat fragmentation, stresses on community infrastructure and local governments (i.e.,
increased needs for law enforcement, fire, education, highways, utilities, and others) air quality
degradation, hotel and housing shortages, tourism impacts, reductions in personal income, and others.
These costs are not measured in this study.

This report describes both the methodology and results of the oil and gas economic contribution study.
Section 2 briefly presents a discussion of the objectives and design of this study. In Section 3, a brief
overview of the oil and gas industry in Wyoming is given for background and context. Section 4 describes
the input-output model, IMPLAN, used for the analysis and the model customization approach. Section 5
summarizes the types of information collected from the Wyoming oil and gas industry and the response
rate of the collection effort. In Section 6, the secondary data sources are briefly described. Section 7
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explains the methods to extrapolate the capital investments and mineral royalty payments to the state.
Section 8 reports the economic contribution results, and Section 9 summarizes the relative importance of
the industry. Section 10 describes the sales and use taxes analysis and results. Section 11 concludes
the report.

2. Objective and Design of the Project

This project sought to estimate the total economic contribution of oil and gas activities on the state of
Wyoming for the calendar year 2007. Economic contribution was defined as the direct, indirect, and
induced impacts in terms of: 1) economic output (i.e., gross revenues or sales); 2) Gross State Product;
3) labor earnings; and 4) employment. These terms are defined in Section 4.1 and Appendix B.

The oil and gas industry is generally comprised of two primary activities, development and extraction.
Development activities consist of drilling, completing, and recompleting wells, which are typically
completed in a few of months. Recompletion activities involve restimulating or reactiviting the wells after
they have been producing for a period of time. Extraction or production is the act of removing the oil or
gas from the mineral formations, and it occurs continually over a longer period of time. Taxes and
royalties are paid to the state on the value of the production. Royalties are also paid to the owners of the
minerals from which the production occurs: state government, Federal government, or private households
and businesses. All of these taxes and royalties are reported through various state sources except the
ones paid to private households and businesses.

Therefore, the following oil and gas activities were analyzed to assess their economic contribution:

e Drilling, completing, and recompleting wells

e Extraction operations

e Mineral royalties and lease payments for access to private minerals

e Extraction tax payments to state and local governments.
Other capital investments, pipeline investments, and refinery impacts are not captured in this analysis.
The project design comprised four major analytic tasks:

1. Customize a regional economic impact model (IMPLAN) with local industry data, and specify the
model for operations in the state of Wyoming

2. Collect information from the Wyoming industry on capital investments, production costs, and
private mineral royalty payments

3. Utilize the newly specified model and the primary data to estimate 2007 economic contribution of
the industry in the state

4. Develop a Fiscal Model to determine the oil and gas contribution to state and local government
entities from sales and use taxes.

3. Brief Overview of Oil and Gas Industry and Activities in Wyoming

In 2007, Wyoming ranked 7" nationally in terms of crude oil production. Wyoming ranked 3" nationally
for gross natural gas production and 2" in terms of natural gas marketed production in 2006 (Energy
Information Agency, Accessed 8/15/2008). The year 2007 marked the highest level of production of
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natural gas (in units) in the state, with a total of 2.253 trillion cubic feet produced, on average 6.2 billion
cubic feet a day (Wyoming Oil and Gas Conservation Commission (WYOGCC), May 2008). Crude olil
production peaked in 1970 and has fallen until 2005. Since then it has increased, and the state produced
54 million barrels of oil in 2007 (WYOGCC).

In 2007, there were approximately 37,350 producing wells, distributed as illustrated in Exhibit 3.1. Twenty
of twenty-three counties in the state produce oil and gas. Of the twenty counties in Wyoming producing
crude oil and natural gas, Campbell County produced the most crude oil and Sublette County produced
the most natural gas (WYOGCC). According to WYOGCC, there were 8,122 combined oil, gas and
Coalbed Methane Natural Gas (CBM) Applications for Permits-to-Drill (APD) approved in 2007. In 2007,
the most active county in terms of APDs was Campbell (Powder River Basin), followed by Sublette
(where Pinedale Anticline and Jonah fields are located), and Sweetwater (Greater Green River Basin).

There are seven primary oil and gas basins within Wyoming: Bighorn (BHB), Denver-Cheyenne, Greater
Green River (GGR), Laramie, Overthrust Belt, Powder River (PRB), and Wind River Basin (WRB). For
the analysis, Pinedale Anticline and Jonah fields were removed from the Greater Green River Basin as
this area has unique conditions, production, and investments.

Further description of a number of these basins is provided below:

Bighorn Basin — The Bighorn Basin is located in a remote section of Northern Wyoming, between the
Yellowstone Uplands and the Bighorn Mountains. The large majority of the Bighorn Basin is public lands
owned by the Bureau of Land Management (BLM), which has recently increased its oil and gas leasing in
the area. With the increase in gas prices, this area has seen an increase in exploratory drilling. The area
also has a wealth of wildlife.

Greater Green River Basin — The Greater Green River Basin encompasses the Bridger, Great Divide,
Kindt, Washakie, Green River, and Hobak Basins. It is primarily located in the Southwestern part of
Wyoming, and it extends into parts of Utah and Colorado. The basin has large amounts of oil shale and
natural gas reserves. In addition to having a long history of oil and gas exploration and production, it has
also experienced an increase in well drilling and oil exploration in recent years.

Powder River Basin — The Powder River Basin is in the North-central and North-eastern part of
Wyoming and also extends into Montana. The Powder River Basin is most known for its coal deposits—it
is the single largest source of coal mined in the United States. A substantial amount of the state’'s
coalbed methane is produced in this basin, 98 percent.

Wind River Basin — The Wind River Basin is located in central Wyoming. It has hydrocarbon source
rocks, reservoir rocks, and hydrocarbon traps. Wind River Basin is thought to contain a significant
amount of undiscovered oil, gas, and CBM resources.
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Exhibit 3.1. Distribution of Producing Wells in Wyoming, 2007
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Source: WYOGCC, May, 2008. Circles or dots are shown larger than would be depicted on a map; they are not are not drawn
to scale.

Oil and gas development across Wyoming in 2007 is depicted in Exhibit 3.2. Across the state, the
Powder River Basin had the highest number of wells drilled in Wyoming (59%), followed by Greater
Green River (35%), and Pinedale and Jonah fields (18%). Exhibit 3.3 summarizes both the development
and production statistics by basin in Wyoming in 2007. However, the average depths of the wells drilled
in Powder River are the shallowest in the state, contributing to the lesser amount of investment per well in
this Basin compared to other basins. Deeper wells in Pinedale and Jonah fields and the Greater Green
River Basin require significantly more investments on average.

The Powder River Basin has the highest amount of oil production (34%) and coalbed methane production
(98%) in the state. Bighorn Basin is the second largest producer of oil in Wyoming, with 27% of oll
production. Pinedale and Jonah fields have the highest amount of conventional gas production (39%)
followed by gas production in Greater Green River Basin (27%). The magnitudes of these production
differences among basins are illustrated in Exhibit 3.4.
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Exhibit 3.2. Wells Drilled in Wyoming in 2007
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Exhibit 3.3. Wyoming Drilling and Production Statistics, by Basin, 2007

Number of Average Barrels of Oil MCF of Nat. Gas MCF of CBM
Wells Drilled  Depths of Number of Production Production Production
in 2007 Wells Wells in (% State QOil (% State (% State CBM
(% of State Drilled Production Production) Conventional Gas Production)
Total Drilled) Production)
Big Horn Basin 79 4,085 2,651 14,472,633 20,744,008 0
(BHE) (27%) (1%) (0%)
(2%)
Denver-Cheyenne 10 7,654 91 401,478 114,138 0
Basin
1% 0% 0%
03%) (1%) (0%) (0%)
Greater Green River 644 9,113 6,880 9,184,839 495,906,098 5,089,343
Basin (GGR) (less
. 17% 27% 1%
Pinedale and Jonah (35%) (17%) (27%) (1%)
Fields)
Pinedale Anticline 662 12,757 1,959 6,393,722 714,178,060 0
and Jonah Fields (12%) (39%) (0%)
(18%)
Laramie & Hanna 10 4,226 125 174,199 121,627 0
Basins
0% 0.01% 0%
(0.3% (0%) (0.01%) (0%)
Overthrust Belt 10 5,028 506 1,443,556 361,019,726 0
Basin
2% 20% 0%
03%) (2%) (20%) (0%)
Powder River Basin 2,180* 1,833 23,435 18,081,295 27,839,379 429,049,308
(PRB) (34%) (2%) (98%)
(59%)
Wind River Basin 102 8,666 1,703 3,776,864 196,573,699 1,826,016
(WRS) (7%) (11%) (1%)
(3%)
TOTAL 3,697 5,326 37,350 53,983,312 1,816,496,735 435,964,667

Source: Wyoming Oil and Gas Conservation Commission (WYOGCC) database, May, 2008.
* Includes 11 Enhanced Oil Recovery Wells Drilled.
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Exhibit 3.4. Production by Basin in Wyoming, 2007
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4. Regional Economic Modeling

Booz Allen utilized a regional economic modeling approach to evaluate the economic contribution of the
oil and gas industry to the state of Wyoming. This approach included an extensive data collection effort
to identify site-specific information needed to complete the economic contribution analysis. Data
collected included capital investments, average costs to drill and complete a well, average production
costs, royalty and lease payments to private mineral owners, and service company expenditure
allocations. Secondary data was also obtained and included: the number of wells drilled and completed,
recompleted, or reactivated for each basin; oil and gas prices; oil and gas production; employment levels;
etc. The primary and secondary data was then used in combination with a common regional economic
model to estimate economic contributions as described below.

Input-output (I0) modeling is a systematic method used to describe production and consumption sectors
within a particular economy through a series of linkages among industries, households, and government.*
Booz Allen utilized the IMPLAN® economic impact model data and software system as the basic regional
economic model (I0) for this analysis. IMPLAN provides certain advantages over other 10 modeling
systems in that study area data can be upgraded using local data and conditions to more accurately
represent the industry economic profiles, providing more accurate multipliers. In addition, IMPLAN gives
the user full access to the model for added flexibility, allowing numerous manipulations to be made at any
time during the analysis.

For this analysis, Booz Allen initially populated IMPLAN Software Version 2.0 with 2006 data sets and
structural matrices from the Minnesota IMPLAN Group (MIG). The data set included state-level Wyoming
production functions for 509 industrial sectors. This off-the-shelf model was customized with both
secondary and primary data specific to the oil and gas industry in the state. The following sections
describe the approaches that were used to modify the parameters of the model.

4.1 Types of Economic Impacts or Economic Contribution

Changes to purchases of goods and services for final consumption (final demand change) drive 10
models. Each industry that produces goods and services generates demands for other goods and
services. When oil and gas firms purchase supplies or services, such as construction services, drilling
contracts, or well stimulation services, their suppliers must make purchases from their own suppliers and
pay wages to their own employees. These secondary suppliers similarly make purchases and pay
wages, generating additional economic activity. Multipliers describe these iterations (IMPLAN Manual,
2003).

Impacts or effects can be described through the following definitions.

o Direct effects are the changes in the industries to which a final demand change is made. In
this case, we have direct impacts from extraction, support activities for oil and gas activities,
drilling industries, wholesale trade, and construction.

e Indirect effects are the changes in inter-industry purchases as they respond to the new
demands of the directly affected industries. A direct change increases economic activity for
businesses that support the direct industries (i.e., geological services, trucking, power

* See Miller and Blair (1985) for a more detailed explanation of input-output analysis.
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generation, hotels and lodging, etc.), businesses supporting these suppliers, and so on up
the supply chain.

e Induced effects are the increases in household income expenditures generated by the direct
and indirect effects (e.g., food and beverage stores, motor vehicle dealers, healthcare, etc.).

A type SAM (Social Accounting Matrix) multiplier, as modeled by IMPLAN, is the estimated sum of the
direct, indirect and induced effects, divided by the direct effect. It shows the total amount of economic
activity per unit of direct economic stimulus. Multipliers close to 1.0 indicate very little additional activity
beyond the direct expenditures, whereas larger multipliers indicate more indirect and induced economic
activity.

In IMPLAN, SAM multipliers include all households by default, but other institutions can also be included.
Institutions include households, federal government, state and local government, capital, and trade.
Since the current study is a state analysis, multipliers for “state and local non-education” and “state and
local education” institutions were included in the multipliers that were generated by IMPLAN. Public
Education Institutions include purchases for elementary, high school, and higher education. Non-
Education Institutions are for purchases for all other government activities, like state government
operations, police protection and sanitation. Private education purchases are not counted here.

Since not all expenditures by the oil and gas industry and its employees will necessarily remain in
Wyoming, the full volume of indirect and induced impacts will not be realized within Wyoming. These
economic leakages can have considerable implications for the modeling results. To address this issue,
Booz Allen collected information and created a model to estimate the fraction of these impacts that leak
outside of the state for capital investments and private mineral royalty payments.

For drilling and completion activities, the oil and gas industry is purchasing from a number of industries to
drill, complete and recomplete wells — these are the direct effects considered by this analysis. For the
extraction industry, Booz Allen assumes that most of the oil and gas being produced is exported outside
the state of Wyoming for processing; this allows the modeling of total industry sales or revenues as the
direct effect.’ Royalty payments are assumed to be all induced impact as these are payments to
households, which spend a proportion of those payments in the economy. Extraction tax payments are
paid by industry to state and local governments; these impacts are considered to be all indirect economic
contribution.

4.2 Customizing the IMPLAN Model

One of the first steps in customizing the IMPLAN model involved the modification of the industry specific
data and value-added components reported in the Wyoming model. Three industrial sectors within the
IMPLAN framework were modified:

¢ Oil and Gas Extraction
e Drilling Oil and Gas Wells
e Support Activities for Oil and Gas Operations.

For these three sectors, adjustments were made to the model parameters for the following economic
measures, based upon detailed primary and secondary data obtained during the study:

e Total Industry Output

® In reality, a small portion of the product is sent to Wyoming's four refineries.
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e Earnings
e Employment
e Value Added.

The resulting study area parameters used in the model are provided in Appendix C. Since the IMPLAN
data sets used had 2006 as a base year, these figures are converted to 2006 dollars. An important part
of modifying the Value Added components for the extraction industry involves specifying the costs of
production. Section 4.2.4 describes how this parameter was determined.

The following sections describe how the updated model parameters were derived.

4.2.1 Oil and Gas Extraction (IMPLAN Sector 19)

Total Industry Output - The extraction sector’s total industry output was based on 2007 WYOGCC data on
oil and gas production quantities in Wyoming. These production volumes were determined to be:

e Oil-54,051,671 barrels
e Conventional Gas — 1,817,181,173 mcf
e CBM -436,306,044 mcf

These quantities were converted to dollar amounts using the 2007 preliminary prices from the Wyoming
Department of Revenue. The index prices for calendar year 2007 were $58.88 per barrel (Bbl) for oil and
$4.65 per thousand cubic feet (Mcf) for gas (WY Department of Revenue). These prices were converted
to 2006 dollars to be consistent with the IMPLAN model resulting in $56.31 per barrel of oil and $4.45 per
mcf for gas. The gas price is a composite price of both conventional and coalbed methane gas. In
actuality, CBM gas sells at about $1/mcf less than conventional gas. This is due to CBM's low BTU
content, which requires that approximately six percent of the volume be used for compressor fuel to
move the low pressure CBM to the interstate pipelines.

The deflators used for the conversion were sector specific estimates obtained from the IMPLAN
database. The deflated prices were then multiplied by the production volumes to estimate total industry
output for extraction in Wyoming. Total industry output in 2006 dollars was determined to be:

e Oil -- $3,043,813,207

e Conventional Gas -- $8,081,505,125
e CBM -- $1,940,373,136

e Total -- $13,065,691,468

For natural gas, production data is assumed to include the total volume of all gas produced in Wyoming,
including methane, carbon dioxide, natural gas liquids, and all other related products. For oil production,
data is assumed to include the total volume of all oil produced in Wyoming including stripper, tertiary,
other oil, and lease condensate (Consensus Revenue Estimating Group, Wyoming State Government
Revenue Forecast: Fiscal Year 2008-Fiscal Year 2012, January 2008, Table 3).

Once the Value Added Components were modified (as described below) to zero out the Indirect Business
Taxes and remove Private Mineral Royalty Payments, Total Industry Output was reduced to $10.3 million
in 2006 dollars. For the extraction industry, most of the oil and gas being produced is exported outside
the state of Wyoming for processing. Since there are a few refineries in the state, this is a simplifying
assumption. For consistency with this model requirement, the Extraction Sector Regional Purchase
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Coefficient (RPC) within the model was zeroed out. This allows the modeling of total industry sales or
revenues as the direct effect.

Employment — Based on employment data from the Bureau of Labor Statistics, extraction employment
was estimated to be 4,115.

Earnings — Information on the number of extraction jobs and the earnings associated with these jobs were
obtained from the BLS website for Wyoming. This employment data was multiplied by the benefits-
adjusted average earnings per job from BLS to estimate total earnings for the extraction sector,
$402,070,349. Total earnings were then allocated between employee compensation and proprietor
income based on the ratio between the two as reported in the IMPLAN model. With employment and
total earnings, average earnings per job can be estimated for the extraction sector in Wyoming. Average
earnings per job was adjusted to include benefits based on the 2006 national ratio of wage and salary
accruals for compensation of employees for the oil and gas extraction. This ratio was obtained from the
August 2007 Survey of Current Business. Average earnings were estimated to be $97,708 in 2006
dollars.

Total Value Added - Total Value Added for the extraction sector is the residual of total industry output
minus the cost of production (excluding labor and indirect business taxes). The cost of production was
determined to be $1.10 per mcfe. There is considerable variation in the costs of production depending on
a number of factors, including the depth of the well, type of reserves, and produced fluid characteristics
related to the lifecycle of a well. Generally, there are three types of costs associated with production as it
is defined in the extraction sector: lifting costs; in-basin gathering, processing and treatment; and in-basin
transportation costs. For the purposes of this modeling effort, these costs should exclude labor, finding
and development, administrative, overhead, profit, and taxes. Many of these costs have already been
accounted for as separate components in the model. These production costs are used to allocate a
certain proportion of value added to final demand. Further description of the approach to estimate the
cost of production is provided in 4.2.4.

The following section and section 4.2.4 describe this production cost data collection and estimation
process in more detail. Other property income and indirect business taxes are the residual of total value
added minus employee compensation and proprietor income. Labor earnings for the extraction sector
were taken from the Bureau of Labor Statistics (BLS) for the extraction sector in Wyoming, as described
above (North American Industry Classification System [NAICS] code 211). Labor earnings were allocated
between the employee compensation and proprietor income based on the ratio from IMPLAN. Since the
extraction taxes were being run through the model as impacts, the Indirect Business Taxes within the
Value Added Components were zeroed out, so as to not double count these economic contributions.
Once this model adjustment was made, this reduced the total value added and total industry output as
these tax payments reduce revenues to the extraction sector.

4.2.2 Drilling Oil and Gas Wells (IMPLAN Sector 27)

Employment and Earnings - Component estimates of value added for the drilling sector was based on
2006 data from BLM for the drilling sector (NAICS code 213111) in Wyoming. Information on the number
of drilling jobs and the earnings associated with these jobs in 2006 was obtained from the BLS website for
Wyoming. BLS estimates of drilling sector employment were adjusted to include self-employed
individuals based on the ratio of total employment to wage and salary employment from the Bureau of
Economic Analysis for mining support services in Wyoming in 2005. As such, drilling employment in
Wyoming was estimated to be 4,047. BLS estimates of labor earnings were adjusted to include benefits
based on the 2006 national ratio of wage and salary accruals to compensation of employees for the
mining support activities, which was obtained from the August 2007 Survey of Current Business. The
adjusted BLS estimates of employment and labor earnings were then used to estimate total earnings for
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the drilling sector. Total earnings were then allocated between employee compensation and proprietor
income based on the ratio between the two in the standard IMPLAN model for Wyoming.

Total Industry Output and Value Added — Total industry output was based on output per employee
estimates from the 2002 Economic Census for drilling oil and gas wells in Wyoming. This ratio ($208,876
per employee in 2006 dollars) was multiplied by the adjusted employment estimates to estimate total
industry output of $845 million in 2006 dollars. Total value added for drilling was estimated based on the
ratio of total value added to total industry output from IMPLAN. It is estimated to be approximately $508
million. Other property income and indirect business taxes were then estimated as the residual of total
value added minus employee compensation and proprietor income. This residual amount was allocated
between the two components based on the ratio from IMPLAN.

4.2.3 Support Activities for Oil and Gas Operations (IMPLAN Sector 28)

Employment and Earnings - Component estimates of value added for the support sector were based on
2006 data for the support sector in Wyoming (NAICS code 213111) that was obtained from the BLM
website for BLS. BLS estimates of support sector employment were adjusted to include self-employed
individuals based on the ratio of total employment to wage and salary employment from the Bureau of
Economic Analysis for mining support services in Wyoming in 2005. Employment for the oil and gas
support sector was estimated to be 9,959. BLS estimates of labor earnings was adjusted to include
benefits based on the 2006 national ratio of wage and salary accruals to compensation of employees for
the mining support activities, which was obtained from the August 2007 Survey of Current Business. The
adjusted BLS estimates of employment and labor earnings were then used to estimate total earnings for
the support sector. The total was then allocated between employee compensation and proprietor income
based on the ratio between the two in IMPLAN.

Total Industry Output and Value Added — Total industry output was based on output per employee
estimates from the 2002 Economic Census for oil and gas support services in Wyoming. This ratio
($138,583 per employee in 2006 dollars) was multiplied by the adjusted employment to estimate total
industry output to be approximately $1.4 billion. Total value added components are based on the ratio
from IMPLAN of total value added to total industry output. Other property income and indirect business
taxes are estimated as the residual of total value added minus employee compensation and proprietor
income. This residual amount was allocated between the two components based on the ratio from
IMPLAN.

4.2.4 Production Cost Approach and Estimate

Data was collected from industry in Wyoming on production costs for each basin of operation and by type
of product produced, where possible. A total of 18 companies, out of 19 that provided data, were able to
provide this information with the components that were required. As stated in Section 4.2.1, the
production cost needed to comprise certain cost components and exclude others. The model required
costs specific to the extraction sector, including lifting costs and in-basin gathering, compression
treatment costs, and in-basin transportation costs. However, company labor, overhead, taxes, profits,
major workovers or capital investments, and finding and development costs should not be included in the
estimates as they are captured elsewhere in the model. The final production cost for the state was used
to modify the Value Added components in the Extraction Sector, as described in Section 4.2.1.

Once these industry costs by basin were collected, they were all converted to a cost per mcfe if they were
not provided in that format. Cost per barrel or Barrel of Oil Equivalent (BOE) were converted to mcfe by
applying a factor of six. The operator costs were weighted by the percentage of the operator’s production
by product to the total sample production accounted for by basin. This weighted cost was then applied to
all production to determine a production cost per basin. The basin costs were weighted by basin

Booz Allen Hamilton 12



Wyoming Heritage Foundation Oil and Gas Economic Contribution Study

production volumes to estimate the production cost for all operations in the state. In general, the costs
were less in Pinedale and Jonah fields and the Wind River Basin and higher in Bighorn and Powder River
Basins. Overall, the average cost was estimated to be $1.10 per mcfe.

4.2.5 Trade Flows Data

Version 2.0 of IMPLAN utilizes Regional Purchase Coefficients (RPCs) to represent the proportion of
intermediate demands and final demands for a specific commodity that will be satisfied by local
production. They are derived from a calculation encompassing production, consumption, total imports,
foreign imports, and domestic imports. RPCs represent the proportion of the total supply of a good or
service used to fulfill the demands of a region that is supplied by the region to itself. RPCs can be critical
to the accuracy of the model.

The new version of IMPLAN not yet released incorporates a new approach to measuring RPCs: the
IMPLAN National Trade Flows Model. This new approach utilizes a doubly-constrained gravity model
using IMPLAN's county-level estimates of commodity demand and supply. In general terms, the import
and export flows between regions are thought to be proportional to the “mass,” “attractiveness,” or “size”
of an economy and inversely proportional to the “distance” or cost of moving goods and services between
them. There are three main databases used in the Trade Flows Model: the Oak Ridge National
Laboratory county-to-county distances by mode of transportation, the Commodity Flows Survey ton-miles
data by commodity, and the IMPLAN commodity supply and demand by county. As such, the Trade
Flows RPCs have been shown to reveal much more accurate economic movement between counties and
regions than the RPCs embedded in IMPLAN Version 2.

Although the new version of IMPLAN was not available, Booz Allen has obtained the new Trade Flows
Microsoft Access Databases from MIG, created with new Trade Flows RPCs, and has imported them into
the Wyoming model developed for this analysis. This was done by aggregating all Wyoming counties for
each Wyoming-produced commodity (i.e., sector) that was shipped within Wyoming, providing a
percentage of total consumption that is satisfied by Wyoming demand for the commodity. The RPC is
the amount shipped within Wyoming as a percentage of total commodity demand, which is obtained from
the Commodity Summary report in IMPLAN.

After the state study area value added components were adjusted, the gravity-fed Trade Flow RPCs were
inputted and the multipliers were recalculated.

5. Primary Data Collection and Storage Approach

Booz Allen identified a representative sample of oil and gas industry representatives to interview.
According to WYOGCC, in 2007, the top ten operators in Wyoming produced 57, 82, and 86 percent of
the oil, conventional gas, and CBM gas in the state. Data collection focused on the largest operators to
collect a significant amount of data and information without interviewing an exhaustive number of industry
contacts.

The data collection effort also included service companies or vendors. Service companies are a major
source of the oil and gas development activity across the state. Both operators and service companies
were contacted initially with a phone call, and then with an email which described the project in more
detail. Once the correct point of contact was located within the company, Booz Allen ensured that they
received a “Data Request Document,” (see Appendix D) understood the requirements, and could provide
the information within the time frame required. Often there were three (and sometimes more) points of
contact within each company (e.g., drilling and completion, production, and mineral royalties). Generally,
standard reporting forms such as Authority for Expenditure (AFE) for drilling and completion were
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requested from the operator for an average well within the various basins of operation. Once information
was received from the operators, interviews were scheduled to clarify and obtain additional information
needed for the study.

Since the actual costs of the various services for drilling, completion, and production can be obtained
from operators, interviews with service companies were focused on the breakdown of the revenue
received from the operator (the operator's cost) by labor, materials and equipment, overhead and
administration costs. For each of these areas, Booz Allen gathered the percentage of revenues that
remained within the state and identified those expenditures that moved out of the state.

5.1 Operator Data Collection
5.1.1 Approach

This section describes the types of information collected on operator expenditures for exploration,
development, and production of oil, natural gas, and CBM. As indicated previously, it was determined
that most operators contracted much of their well drilling, completion, and recompletion work to service
companies. Therefore, interview efforts were undertaken to collect data from service company
representatives, which are further described in Section 5.2 and Appendix D.

Operator expenditures were separated into three categories:
e Drilling, completion, and recompletion expenditures
e Production cost

e Mineral and override royalty payments, lease and bonus payments, and surface land damages
for access for private minerals.

Information was also obtained on the names and location of vendors utilized, the expenditures that were
incurred within the company (versus contracted), the locations of field, district, and headquarter offices,
and materials versus equipment expenses.

To simplify the data collection effort and the impact on each company, Booz Allen requested an example
Authority For Expenditure (AFE) document for drilling and completing a well for each basin where
exploration and development occurs. These forms were requested for a typical well in each basin of
operation for 2007. Booz Allen also requested additional information, which was usually conveyed
verbally in follow-up interviews, on clarifying the types of expenditures. Further, additional information was
requested on the largest expenses, the names of service companies utilized and their locations, and
other pertinent information. All operators were able to provide us drilling and completion information; the
majority of operators were able to furnish recompletion information as well.

Recompletions occur throughout Wyoming to improve well production, before choosing the costly
alternative of drilling a new well. Therefore, the corresponding cost categories for recompletion
operations are similar to those for well completion and incurred to revitalize production in an aging well.
Booz Allen collected operator’s information on the number of wells recompleted in 2007 or other
information relevant to expenditures spent in 2007 on recompletion, restimulation, or reactivation
activities.

The drilling, completion, and recompletion costs were grouped into categories that were both consistent
across operators and mapped to the relevant sectors in IMPLAN. A sample of the cost categories are
shown below in Exhibit 5.1.
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Exhibit 5.1. Example Well Drilling & Completion Cost Categories

Completion and Recompletion

Main Drill Contract Stimulation and Cementing (main contract)
Earthwork Earthwork

Services (e.g., insurance, permitting) Tube & Pressure inspectors

Supervision (labor) Water & Transport

Well Logging Complete Workover Equipment (Rig & Unit)

Casing & Tubing (surface and production)
Tanks & Equipment; Flowlines

Downhole Equipment

Roustabout

Labor (Supervision, Administration)
Overhead

In this way, Booz Allen was able to group Drilling, Completion, and Recompletion expenditures into four
IMPLAN sectors: Drilling, Support Activities for Oil and Gas Industries, Construction, and Wholesale
Trade.

Information was also requested from operators on production cost and royalty payments to private
mineral owners. This included information on private mineral royalties, override royalties, payments for
leases and bonuses, and surface land damages all for access to private minerals. Specific information
requested on these expenditures and investments are shown in Appendix D.

5.1.2 Response Rates

Booz Allen staff contacted 27 oil and gas operating companies and over 120 operator personnel with
operations located in Wyoming. Of these 27 companies, Booz Allen collected information from 19, a
response rate of 70 percent. The remaining 8 companies either did not responded to our calls, were not
interested in participating in the study, or did not have the time to collect the information within our time
frame.  From the companies who have provided information, these 19 operators accounted for 63%,
70%, and 71% of the oil, conventional gas, and CBM production in the state, respectively, in 2007. This
response rate seems reasonable considering the fairly onerous request for information.

5.2 Service Company Data Collection

5.2.1 Approach

During interviews with Booz Allen staff for this project, operators provided information on the total
expenditures incurred for services rendered as well as the names of the particular vendors and service
companies regularly utilized in 2007. Booz Allen interviewed some of the larger service companies to
obtain an understanding of what and where these operator expenditures and vendor revenue were
allocated. Since the expenditures by operators are revenues for the service companies, the interviews
with service companies targeted both the allocation of expenses among labor, materials, and
administrative, and where the revenues were allocated (within Wyoming and out of Wyoming). For
example, many of the materials for completing a well come from out of the state; understanding what
percentage of those materials come from local sources and what percent are paid to downstream
materials suppliers outside of Wyoming can have important implications for the model results.

The service company information collection was focused on two general issues: whether the service was
primarily labor- or materials-based; and the location of the company, labor pool or source of material
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(e.g., within or out-of-state). Once these service company allocations were determined, they were
averaged to estimate the “within state” and “out-of-state” percentages for the related contracted vendor
expenditures.

Vendors were targeted that provided services and materials that account for the highest percentage of
total costs incurred by operators. Examples of these services are:

e Main drilling contract

e Well completion stimulation and cementing
o Well head equipment, tubing and casing

e Facilities expenditures.

The interviews with service companies were focused on the following categories and their related portion
of total costs:

e Labor
e Materials, supplies, and equipment
e Overhead and administrative costs

e Margin.

For each of the above categories, information was obtained on the percentage of allocations that were
incurred within and outside Wyoming. This process allowed us to obtain a general breakdown of the
operator’s expenditure (and corresponding service company allocation) within the state and out-of-state.

The following example demonstrates how the service company allocations were estimated. This example
will also explain how the information is utilized from service company interviews and applied to operator
expenditures for the related services in the database. Exhibit 5.2 illustrates an example summary of data
from a service company collected during an interview. This is an example drilling company with a local
and regional office in Wyoming and corporate headquarters in Texas. This company provides a turnkey,
main drilling contract service to the oil and gas operators in a given basin of operation. The percent of
total allocation is applied to the in-state and out-of-state location breakdown and aggregated to determine
the total percentage of the company’s revenues that stay within Wyoming (67%) and those that move
outside the state (33%).

Exhibit 5.2. Example Drilling Company Location Allocation

X Drilling Company - Main Drill Contract

Local and Regional Office in WY / Corporate HQ in TX

Percent of Total Location Breakdown
Allocation (Percent of revenue amount for each
(of total revenue category)
Category received) In-State Out-of-State
Labor 31.0 94 6
Materials/Supplies 42.0 70 30
Overhead/Admin 2.5 100 0
Margin 245 25 75

Total Cost Breakdown

. 7.1% 2.9%
(Percent of total revenue received) 67.1% 32.9%
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Booz Allen received the labor, materials, and overhead/administrative categories and their corresponding
allocations during interviews with service companies. Through interviews with service companies, profit
was assumed to move to the location of the corporate headquarters, although some service companies
do report that a small percentage did stay at the regional office. This was consistent with idea that
partners and managers may receive a share of profits and the company could pay out bonuses to
employees.

After collecting data from service company interviews, the next step was to determine the allocation
profile for other companies in the basin providing similar services. Three location profiles were applied for
each service company allocation:

¢ Small In-state Field Office; Regional & Corporate Headquarters out of Wyoming

e Large In-state Field Offices (may or may not include regional office); Corporate Headquarters out
of Wyoming

o Field, Regional Offices, and Corporate Headquarters in Wyoming.

Information obtained in the interviews from similar companies was used to extrapolate for companies
providing similar services and with similar office locations. For services on which data was not collected,
such as smaller expense items (e.g., legal, surveying, etc.) secondary information was collected on
whether the company was typically either more labor-based or more material-based and on the location
of the offices. Then, data from similar service company allocations and locations for those with activities
in multiple basins were interviewed to ascertain the differences in expenditure profiles among the basins.
If there were significant differences, the service company location allocations were adjusted as needed,
and additional company interviews were undertaken to accurately reflect both economic leakages and
investments that remain within Wyoming and contribute to the local economy.

5.2.2 Company Selection and Response Rates

Since a majority of the drilling and completion activities in Wyoming for 2007 were focused in two basins,
the interviews focused on the Greater Green River Basin, Pinedale and Jonah fields, and Powder River
Basin. Over 90 percent of 2007 drilling and completion activities in the state took place in one of these
three areas. It was determined that most of the same companies providing services in these areas were
also providing services in the other Wyoming basins, so their location allocations were applied as
appropriate to other basins.

Five drilling companies provided information for the study; these companies had operations in one of the
three areas, Powder River, and Green River, or the Pinedale and Jonah fields. Booz Allen also contacted
an additional five drilling companies, but did not receive any data from them. When an operator reported
using a drilling company from which we did not receive information, the company was researched via the
internet or from information from the operator in terms of where the drilling company’s offices were
located, and the appropriate office location and corresponding service company location allocation was
applied.

Four major stimulation and cementing service companies were contacted, and information was received
from two companies. One of the companies only participated in an “informal” interview to discuss general
operations and expenditure patterns and locations regarding their Wyoming businesses. Although this
interview did not provide specific numbers, it did validate the numbers captured from one major company
for the stimulation and cementing expenditure allocations.
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We contacted six distributors of casing, tubing, flowlines, and well head equipment, and received
information from two companies, both of whom provided products to operators in the three main
development areas. A fluid servicing company who provides product and services throughout Wyoming
also provided data for the study. Three earthwork and construction companies were also contacted, two
of which provided information regarding general allocations in their businesses.

5.3 Data Storage and Querying Approach

Booz Allen developed a Microsoft Access database to incorporate both the operator and service company
(vendor) data, which also provided the percentages for in-state and out-of state expenditures. This
standard reporting process allowed the team to incorporate and maintain data integrity and easily perform
data queries to aggregate and manipulate the data to map to the IMPLAN sectors. The database has
expenditure categories that mirror those in AFE forms, as most operators provided these general types of
categories. The database was developed with two electronic forms by which primary data was entered:
an “Operator Well Information” form; and a “Cost” form.

The Operator Well Information form was used to enter general well capital investment information for an
operator in a particular basin (or multiple basins). Generally this information was gathered directly from
operating companies, but occasionally secondary sources (primarily WYOGCC database) were used to
fill in the gaps that were not known by the operator (i.e., number of wells drilled, average depths of wells
drilled).

The second “Cost” form provided an interface to enter and house the development expenditures. These
cost categories were broken down for drilling, completion, facility, and recompletion expenditures. Each
of these major categories was then further disaggregated. For example, completion comprised of a
number of categories, including: casing/tubing, equipment, roustabouts, stimulation and cementing, other
services, fuel, etc. The expenditures for the operators were then entered into the relevant expenditure
category. |If the service was contracted to a vendor, then the corresponding service company location
allocation was applied to the contracted cost. If the expenditure was incurred in-house for the operator,
then the operator provided a percentage breakdown (or general idea) of where the expenditure was paid.
In this way, both operator and service company information was entered into the Microsoft Access
database.

Queries were developed within the database that aggregate the operators’ expenditures by IMPLAN
sector, displaying both within state and out-of-state expenditures. For example, the activity of drilling was
broken into four categories for estimating the economic contribution in the IMPLAN model:

o Dirilling Sector (#27) - includes all expenditures related directly to drilling a well (e.g., drill rig
rental, mobilization, and anything related directly to the actual drilling of the well

e Construction Sector (#39) — includes all necessary expenditures to prep and reclaim a well site
location (e.g., earthwork, road and pit construction, re-vegetation)

e Support Activities for the Oil and Gas Industry (Sector #28), which includes Engineering &
Geology, Open Hole Logging, Drilling Water, Chemicals, etc.

e Wholesale Trade Sector (#390) — includes equipment and goods that are purchased through a
wholesale distributor. An example from our study is surface casing.

Completion and recompletion activities were all assigned to either Support Activities for the Oil and Gas
Industry (Sector #28) or to Wholesale Trade (#390) for the IMPLAN model.
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6. Secondary Data Collection

Throughout this study, Booz Allen collected data from secondary sources to supplement the data
received directly from oil and gas operators and service companies. The source used most often during
the study was 2007 data obtained from the Wyoming Oil and Gas Conservation Commission database
including the number of wells drilled, completed, recompleted, and 2007 annual production. Booz Allen
requested the needed fields from WYOGCC, and the customized data was provided to Booz Allen at the
end of May, 2008.

In conducting the economic analyses, numerous secondary sources were used in addition to the data
received and/or derived from the WYOGCC database. Most of the additional secondary sources assisted
Booz Allen in developing and adjusting the study area and economic parameters for IMPLAN. This
included employment, labor earnings, oil & gas prices, ratios of wage and salary to compensation, among

others.

Exhibit 6.1 lists all of the secondary sources used.

A description of how each secondary source was

used in the modeling effort was given previously in Section 4.2.

Exhibit 6.1. Secondary Source Data Used to Modify Model Parameters

Data Received Data Details

WYOGCC: Well Spud and
Completion Reports

WYOGCC: Production
Data

Bureau of Economic
Analysis

Bureau of Labor Statistics

2002 Economic Census

Mineral Management
Service

WY Department of
Revenue

Wyoming Office of State
Lands and Investments
Bureau of Economic
Analysis, August 2007
Survey of Current
Business

2007 Wyoming Oil and Gas Wells Drilled,
Completed, and Recompleted

2007 Wyoming Oil & Gas Production

Ratio of total employment to wage and
salary employment

Employment and earnings estimates

Output to employee ratios
2007 Federal Mineral Royalty Revenues

Sales and Use Taxes; Severance Taxes;
Ad Valorem Taxes; Oil and Gas Index
Prices for 2007

State Mineral Royalties

National ratio of wage and salary accruals
to compensation

- # Drilled and Completed by Basin & Operator
- Average & Median Depths

- By Operator, by Basin, by type (Oil, Conventional
Gas, and CBM determined from “gas type” field)

- Mining support services

- Self Employment Adjustment Ratios

- Oil & Gas Extraction industry

- Oil & Gas Drilling sector

- Support Activities for Oil & Gas

- Used to estimate Total Industry Output for Drilling
and Oil and Gas Support sectors

- Natural Gas Liquids output estimate

- Federal Mineral Royalties that are paid to WY

- Used for extraction tax impacts and sales and use
tax estimates; Prices used to estimate Extraction
Total Industry Output.

- Used for oil and gas extraction tax impacts

- Used to adjust earnings for benefits

- For the oil and gas extraction

- For mining support activities (used for drilling
sector)
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7. Extrapolation Methods and Estimating the Direct Oil and Gas Impacts

This section describes the four oil and gas activities on which this study focuses to estimate the economic
contribution of oil and gas activities in Wyoming. These are:

1. Drilling, completing and recompleting activities

2. Extraction operations

3. Mineral royalty payments to households and business for access to private minerals
4. Extraction taxes paid to the state and counties of Wyoming.

Other capital investments, pipeline investments, and refinery impacts have not been included in this
analysis.

This section will summarize the data collected and explain the approach to utilize both the primary data
from industry and the secondary data from WYOGCC to estimate state oil and gas economic
contributions.

7.1 Drilling, Completion, and Recompletion Activities

The economic contribution of drilling, completion, and recompletion activities was estimated using the
modified IMPLAN model for Wyoming. These expenditures were inclusive of facility and surface
equipment investments captured on a per well basis, where possible. Drilling and completion capital
investments support many industries across Wyoming. These operator expenditures or capital
investments become revenue or sales for the recipient industries providing these services (e.qg., drilling,
stimulating and cementing, construction, etc.). The analysis commenced with the categorization of the
database housing the primary data -- drilling, completion, and recompletion capital investments -- into
appropriate IMPLAN sectors, as summarized in Exhibit 7.1.

Exhibit 7.1. IMPLAN Sectors for Direct Capital Investments for Drilling, Completion,
and Recompletion Activities

Type of Expenditure Title of Sector IMPLAN Sector Number

Drilling Drilling Sector 26
Construction 39
Support Industries for Oil and Gas Activities 27
Wholesale Trade 390
Completion Support Industries for Oil and Gas Activities 27
Wholesale Trade 390
Recompletion Support Industries for Oil and Gas Activities 27
Wholesale Trade 390

7.1.1 Drilling and Completion Investments

Total drilling, completion, and facility investments per basin were aggregated into the relevant IMPLAN
category with queries from the database. Information was entered on where the costs were incurred by
both operators and service companies, which allowed an estimate from each operator of the in-state and
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out-of-state costs for each IMPLAN sector category. Information obtained from service companies and
vendors allowed appropriate percentages of state expenditures to be estimated and applied for each type
of service or material needed for drilling, completion, and wholesale trade investments (see Section 5.2
and Appendix E for more details). This resulted in a total estimated expenditure for each itemized cost
that remained within Wyoming, It also identified investments that moved out of Wyoming and do not
contribute to the Wyoming economy.

After the primary data was mapped and aggregated to the various IMPLAN sectors, the expenditures
needed to be estimated for the remaining drilled and completed wells in the state that were not captured
by the data collection process. This extrapolation process was based on development by basin and the
depth of the well drilled.

The total numbers of wells drilled as well as the depth of the various wells were obtained from the
WYOGCC database (see Exhibit 3.3). After comparing the drilling (spud) and completion reports for the
state and assessing the operator data, it was determined that there were few differences between the
number of spuds and completions except in the Pinedale and Jonah fields. Total number of wells
spudded in the state was 3,697, and total number of completions was 3,462, a difference of 235. The
Pinedale and Jonah fields had 662 spuds and 449 completions, which accounts for 213 of the 235
difference.’ Therefore, it was decided that all basins would be extrapolated for drilling and completion
together except the Pinedale and Jonah fields, which would require both a drilling and a completion
extrapolation.

A few of the basins were combined for extrapolation purposes due to limited data collection in these
areas. There were 10 wells drilled in the Overthrust basin, in which the field also reported to the Greater
Green River basin. The depths appeared to be about the same as those reported by a company drilling
in the western portion of the Greater Green River and so these 10 wells were included with those in the
Greater Green River Basin extrapolation. In the Hanna and Denver-Cheyenne Basins, there were 16
wells drilled of which we did not obtain any information from the data collection process. These wells
were determined to have similar depth distributions to those in the Laramie Basin and so these three
basins were extrapolated together. There was considerable operator data from all the other basins in
Wyoming: Bighorn, Wind River, Greater Green River, Powder River, and Pinedale and Jonah Fields.

The extrapolation process was implemented by mapping operator information about drilling and
completing at various depths to the well depth distribution of the basin in total as reported by WYOGCC
database. For example, in the Greater Green River Basin, 11 operators provided information on average
costs for 12 wells drilled and completed from depths ranging from 1,500 to 13,000 feet. From assessing
the operator cost/depths and the well depths of all wells drilled in the basin, it was determined that the
operators costs should be mapped to the following depths: less than 3,000 feet, between 3,000 and
9,000 feet, between 9,000 and 12,000 feet, and more than 12,000 feet. Within each of these depth
distributions, operator costs were weighted depending on how many wells they drilled to more accurately
represent the total basin drilling and completion costs. In this way, the individual operator costs were
mapped to:

1) The number of wells drilled for each operator as a percent of drilled wells reported; and

2) The total basin drilled depths.

® In the Pinedale and Jonah fields, a number of wells were spudded and then suspended after setting the
surface conductor pipe; several had to suspend completion operations because of various wildlife
stipulations (Personal Communications with Don Likwartz, August 1, 2008).
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This was done for each the drilling, support, and wholesale trade sectors. Earthwork and site
construction expenditures for drilling were extrapolated based only on the number of wells drilled by the
operator as a percent of the reported total wells drilled and were not based on depths of wells drilled.

7.1.2 Recompletion Investments

Booz Allen used both primary and secondary source information to determine capital investments for
recompleted or restimulated wells across Wyoming. Operating companies provided data on the number
of recompleted or reactivated wells in all basins of operation and the average cost of these investments
per basin.

Booz Allen also collected secondary source information from WYOGCC on all recompletions and
workovers across Wyoming in 2007. This WYOGCC data was accessed by selecting “recompletion” in
the "type of completion" field. This recompletion field was only added to WYOGCC data collection
website last year so it may be the case that some operators are not using this new selection approach to
report their recompletion activity. Booz Allen therefore used not only the recompletion field, but also
restimulations, workovers, and other reactivations as provided by the WYOGCC's database. These
included the following categories:

e Types of completion, which include "recompletion”, "conversion", and "convert to production"
e "Reactivation" type of completion with a spud (drill) date prior to 2006

e "New Well" type of completion, with a spud (drill) date of prior to 2006

o "Work Over" type of completion, but with a spud (drill) date of prior to 2006.

The primary and secondary data was compared. If there were more or fewer recompletions reported by
operators than what were reported in the WYOGCC database, the number was adjusted based on the
difference between the figures. This adjustment process was only required in Bighorn and Wind River
Basins. It was determined that there were 304 recompletion, workovers, and reactivations across
Wyoming in 2007. Exhibit 7.2 summarizes the recompletions by basin in Wyoming in 2007.

The average costs then needed to be extrapolated to the remaining recompletions across Wyoming. This
was based on the reported number of recompletions by an operator in a basin as a percentage of the
total basin recompletion sample, and then multiplied by the total number of recompletions that occurred
within the basin. The total amount was then allocated between support sector expenditures (75%) and
equipment and materials (25%). The within state percentages were adjusted based on the service
companies that the operators were using for completion activities.

Exhibit 7.2. 2007 Well Recompletions, Workovers, and Reactivations by Basin

Greater Green River and Overthrust 24
Pinedale and Jonah Fields 3

Wind River 13
Bighorn 104
Powder River 160
Laramie, Hanna, and Denver-Cheyenne NA
Total 304

Source: WYOGCC
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There were 304 recompletions across the state with an average cost of $174,616, 47 percent of which
remains within Wyoming. Most of the recompletion activity occurred in Bighorn and Powder River Basin
(264 recompletions).

7.2 Extraction Operations

The economic contribution of oil and gas extraction (also called production) in Wyoming was analyzed
directly through one of the IMPLAN sectors (Sector 19) because it is a self-contained sector which
includes all economic activity associated with oil and gas extraction. This differs from the approach used
for drilling, completion, and recompletion since these activities involve a number of different sectors in the
IMPLAN model, as described in the previous section. The oil and gas industry also differs in that
extraction represents annual operating expenses and revenues while drilling, completion, and
recompletion are more of a one-time capital investment.

The economic contribution of production was based on total industry revenues or sales for the oil and gas
extraction sector, which was derived from WYOGCC data on 2007 quantities of oil and gas production in
Wyoming and Wyoming indexed 2007 oil and gas prices (see Exhibit 7.3). The contribution of the
extraction sector was assumed to be set at 100 percent local, as all of the production is occurring in
Wyoming. An estimate of the production costs is used to allocate total industry sales between the value-
added component and intermediate payments for the extraction sector within the IMPLAN model as
discussed in Section 4.2.4.

Exhibit 7.3. Extraction Volumes, Prices, and Revenues

Product 2007 Oil and Gas
Production Production
(mcfe)t Revenues
(A) (20069)
(AxB)
Oil 324,310,026 $9.81 $9.39 $3,043,813,207
Gas 1,817,181,173 $4.65 $4.45 $8,081,505,125
CBM 436,306,044 $4.65 $4.45 $1,940,373,136
Total 2,577,797,243 $13,065,691,468

'Source: WYOGCC; 20il production was 54,051,671 barrels, which was multiplied by 6 to estimate
the 324,310,026 mcfe of oil; > Source: WY Department of Revenue; * Deflated with IMPLAN’s WY
inflation rates for the extraction sector for 2007/2006 of 1.046.

Total industry output (i.e., oil and gas extraction revenues) for the extraction industry was reduced since
model modifications to the Indirect Business Taxes within the Value Added components were zeroed out.
This was required as extraction taxes were collected and run exogenously through the model.
Additionally, private mineral royalty payments were also removed from the extraction revenues since they
are paid with the extraction revenues; without removing these payments, they would be double counted.
Exhibit 7.4 shows the reductions and the resulting extraction revenue direct impact.
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Exhibit 7.4. Direct Impact -- Extraction Operations*

Extraction Private Mineral Extraction Direct Impact
Revenues Royalty Taxes for Extraction

Payments ©) (A-B-C)
(B)
2007 Dollars $13,661,277,948 $863,412,137 | $1,996,024,906 | $10,801,840,905

Q)

2006 Dollars $13,065,691,468 $825,770,227 | $1,909,004,830 = $10,330,916,411

*See Section 7.3 and Exhibit 7.5 for methodology to estimate private mineral royalty payments and extraction taxes.
IMPLAN's inflation factor of 1.045584 was utilized.

7.3 Private Mineral Royalties and Payments

As part of the data collection effort, operators across Wyoming were asked about their expenditures and
payments to gain access to both minerals and surface lands from households and companies.
Information was obtained on a number of expenditures, including:

e Royalties to private mineral owners
e Override royalties (e.qg., finder's fees)
e Payments for leases and bonuses

o Payments for surface land damages.

Additionally, information was collected from operators about the location of the these recipients of mineral
and override royalties, surface land damages and lease and bonus payments as well as the percentage
of wells or percentage of operator production that comprised private mineral ownership (i.e., fee lands).

For both private mineral and override royalties, operators were asked about the percentage of operating
wells or production in the basin receiving these private royalties, and the average royalty rate typically
applied to the value of production. Average 2007 prices were utilized from the WY Department of
Revenue database to determine the value of production. Company and basin-wide production was also
determined from the WYOGCC database. For the purposes of the extrapolation, barrels of oil were
converted into mcfe by multiplying by a factor of six. For each operator, a royalty value per mcfe was
determined for privately-owned mineral production, weighted by the operator production, and multiplied
by total basin production to determine a total payment for mineral and override royalties. Operators also
provided general information about the locations of the recipients of these payments. These percentages
(both within and out of state) were weighted by operator production by basin and applied to the mineral
and override royalties to obtain in-state and out-of-state payments by basin. These basin figures were
aggregated to determine the state totals.

Total lease payments and bonuses for private mineral production were collected from operators, weighted
by the operator production as a portion of the sample’s production, and applied to total basin production.
All basins were aggregated to estimate all payments for the state. The within state percentages from the
override and mineral royalty payments for the state were applied to the lease and bonus payments.

Information was also collected on surface land damages, including the percentage of wells drilled in 2007
where this payment applied, an average payment per well drilled, and the location of the recipients of
these payments. These payments were calculated for the number of wells drilled, weighted based on
number of wells drilled by operator, and applied to the total number of wells drilled in the basin.
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Operators also provided information on on-going damage payments to surface owners for producing
wells. This information was also extrapolated based on the basin, number of producing wells as a
percentage of the total sample, the percentage of wells this applies to, and then was applied to total
producing wells in the basin.  All basins were aggregated to estimate total surface land damage
payments for wells drilled and annual damage payments for producing wells for the state.

Once the in-basin totals were calculated for surface land damages, royalties and overrides, and lease
payments and bonuses, they were aggregated to yield total within state payments to Wyoming
households and companies for access to private minerals. To ascertain how much of this payment was
spent within the state, it was necessary to determine the disposable income or amount spent (versus
being saved or paid to the government) for each basin and for the state overall.

IMPLAN provides an Aggregate Social Accounting Matrix (SAM) report that identifies a matrix delineating
the relationships among industries in total, commodities, value added components, households, federal
and state institutions, capital, and foreign and domestic trade. The percentage of household expenditures
spent on commodities, foreign, and domestic trade provides an estimate of the marginal propensity to
spend. This percentage (82%) was applied to the Wyoming mineral and override royalties, damage and
lease payments to provide an estimate of spending in the Wyoming economy.

The private mineral royalties are paid to both households and businesses. To simplify this approach,
Booz Allen assumed that all of these payments were made to households. Therefore, we needed to
determine the correct household sector to which these payments apply. IMPLAN estimates that the
average income per household in Wyoming in 2006 was approximately $100,283. Since this estimate
was fairly close to two household sectors ($75,000 to $100,000 and $100,000 to $150,000) and it seemed
relatively high, the $75,000 to $100,000 household sector was determined to be a more reasonable
household income range to utilize. Therefore, this sector was imported into IMPLAN and the marginal
propensity to spend (i.e., 82%) was determined from the IMPLAN model.

7.4 Extraction Taxes

Extraction taxes are also an important contributor to Wyoming's state and local governments and its
economy. These production taxes contribute to Wyoming’s economy as the governments spend this
money in the state’s economy. Wyoming’s Department of Revenue collects severance, ad valorem, and
sales taxes; these 2007 receipts are based on 2006 production levels.

Minerals Management Service collects royalties from production on Federal minerals. Half of all federal
mineral royalties return to the state of Wyoming (U.S. Minerals Management Service,
http://www.mrm.mms.gov/Stats/pdfdocs/formulas.pdf). Total oil and gas Federal royalties were over $1
billion in 2007, of which half were returned to the state of Wyoming. Royalties paid to Wyoming for
production from state minerals were obtained from the Wyoming Office of State Lands and Investments
(Personal Communication, Billie Hunter 6/18/2008); state royalties from oil and gas products in 2007 are
approximately $90 million. Sales and use taxes paid by the Extraction Sector (Sector 2111) are collected
by the Wyoming Department of Revenue and are estimated to be $11 million.

Exhibit 7.5 summarizes 2007 estimates of ad valorem, severance, and sales taxes, as well as state and
federal mineral royalty payments to the state and counties of Wyoming. These extraction taxes were run
through the State and Local Government Sector within the Wyoming IMPLAN model to determine the
total economic contribution of these taxes to the state of Wyoming.
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Exhibit 7.5. Extraction Taxes Paid by Wyoming Oil and Gas Industry (2007$)

Severance Taxes $666,397,115 WY Department of Revenue Annual Report, 2007
Ad Valorem Taxes $712,637,118 WY Department of Revenue Annual Report, 2007
Federal Royalties $515,500,6462 Minerals Management Service

Wyoming Department of State Lands and
State Royalties $90,031,996 Investments
Sales Tax! $11,458,031 WY Department of Revenue
Total $1,996,024,906

IThis sales tax figures is only for the extraction industry, and not for development activities, as only extraction or production-based
taxes are run through the Extraction Sector in the IMPLAN model to determine economic output, employment and labor earnings
impacts. Sales and use taxes are also collected from the Support Sectors (i.e., Drilling and Support); see Section 10 for the Sales
and Use Tax Analysis and Results. * This estimate is from the Minerals Management Service (MMS), and it includes
Federal Mineral Royalties from carbon dioxide, coalbed methane, condensate, gas plant products, oil, processed and
unprocessed gas, and royalties associated with rents, bonuses, and other revenues. Fifty percent of royalties return to
Wyoming and 50 percent are paid to the federal treasury (U.S. Minerals Management Services,
http://www.mrm.mms.gov/Stats/pdfdocs/formulas.pdf). Native American royalties are not included in this estimate, and

therefore the receipts paid to reservations are not captured in this analysis.

8. Economic Contribution

Through the approach outlined in the previous section, the direct economic impacts for drilling,
completion, and recompletion, private mineral royalty and lease payments, oil and gas extraction, and
extraction taxes were calculated and run through the modified IMPLAN model. Other capital investments,
such as for pipelines or other major infrastructure, or refining sector impacts were not included in this
analysis.” The new Trade Flows RPCs are utilized in the indirect and induced impacts that occur from this
initial investment or monetary injection into the state economy. The results therefore yield direct, indirect,
and induced economic contribution of these activities.

This section will initially describe how the direct economic contribution is run through the IMPLAN models.
This is followed by the direct economic contribution estimates, and the results of the economic
contribution analysis from IMPLAN.

" Although pipeline investment was not included, flowline costs per well were included. This includes the
costs of purchasing and installing flowlines from the well head to the pipeline. Other facility and surface
production equipment was also included in these estimates. Pipeline investment for five projects by the
Overthrust Pipeline Company, Overland Pass Pipeline, Fort Union Gas Gathering Company, and the
Wyoming Interstate Company were estimated to be $540 million in 2007 (Personal Communication with
Brian Jeffries, Executive Director of Wyoming Pipeline Authority, 8/10/2008).
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8.1 Analyzing Direct Impacts through IMPLAN Model Sectors

The extrapolated 2007 Wyoming capital investments were deflated to 2006 dollars using IMPLAN
deflators to be consistent with the IMPLAN software, and then were run as direct impacts through the
state model. The results of the IMPLAN model were then reinflated to 2007 dollars utilizing the same
industry inflators for IMPLAN.

The activities of oil and gas driling and completion require a considerable amount of material and
equipment purchases from wholesale trade industries in Wyoming. As indicated in the service company
section, in general, these industries acquire considerable equipment and materials from outside of
Wyoming. These ‘retail’ sectors are treated differently in IMPLAN and typically have to be ‘margined’ to
determine the warehouse mark-up of the merchandise. Through the assessment of the vendors
supplying this equipment and materials in the service company database, Booz Allen has utilized primary
data to estimate appropriate margins for these wholesale trade industries. In this way, the margins as a
percentage of total expenditures have been determined through the database process, and it has not
been necessary to utilize IMPLAN'’s margins.

For the mineral royalties and lease payments, it was necessary to import the correct institutional sector.
Although these payments are made to both businesses and households, it was assumed that the
payments were all made to households. This likely provides are more conservative estimate of the
downstream impacts to the state. As described in Section 7.3, it was determined that the appropriate
household income sector was $75,000 to $100,000. Therefore, this household sector was imported into
IMPLAN to run the analysis. These direct impacts were deflated to 2006 dollars to be consistent with the
IMPLAN model; the IMPLAN results were then reinflated with IMPLAN inflation factors to report the
impacts in 2007 dollars. Extraction taxes were run through the State and Local Government Institution
sector in IMPLAN, sector 12001.

The economic contribution of production is based on total industry sales for the oil and gas extraction
sector, less the Extraction Taxes and Private Mineral Royalty Payments. To be consistent with the
IMPLAN model, the 2007 oil and gas prices were converted to 2006 dollars. An estimate of the
production costs ($1.10/Mcfe) was used to allocate total industry sales between the value-added
component and intermediate payments for the extraction sector. The derivation and explanation of this
production cost was previously explained in Section 4.2.4. For the extraction industry, most of the oil and
gas being produced is exported outside the state of Wyoming for processing; this allows the modeling of
total industry sales or revenues as the direct effect. Therefore, the RPC for the extraction sector within
Wyoming was set to zero.

8.2 Drilling, Completion, Recompletion Activities

All basin extrapolated expenditures were aggregated across the relevant drilling, completion, and
recompletion IMPLAN sectors to determine overall in-state capital investment for drilling, completion,
facilities expenditures, and recompletion. Exhibit 8.1 summarizes these development investments.
Overall, 45 percent of these expenditures remained within the state, while over half of these investments
move outside the state. This was primarily due to a large amount of materials and equipment that come
from out-of-state, including cement, casing, tubing and other materials. States where these materials
were purchased include California, Oklahoma, and Texas. Overall, operators paid approximately $5.4
billion in 2007 in capital investments for drilling, completing, facility requirements, and recompletion
investments. On average, it cost $1.45 million to drill and complete a well in Wyoming in 2007. However,
across the basin, these costs varied significantly (see Exhibit 8.1).
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Exhibit 8.1. Drilling, Completion, Facility, and Recompletion Investments for Wyoming (20073$)

Drilling, Completion, and Recompletions Total Drilling,
Facilities Costs (Per Recompletion) Completion, and

(Per Well)
3697 Wells D&C

Recompletion

304 Recompletions
Investments

Type of Investment
Investments that Stay within the

State $653,212 $81,713 $2,439,767,029
pvestments that Move Outside the $797,169 $90,903 $2,974,768,404
Total Investments $1,450,381 $172,616 $5,414,535,433
Percent that Stays within the State 45% 47% 45%

(State Purchase Coefficient)

Exhibit 8.2 summarizes the drilling and completion expenditures by basin in Wyoming (these do not
include recompletion investments). Although there were three times the number of wells drilled in Powder
River Basin than in Greater Green River or in Pinedale and Jonah fields, the total investments were
almost two to three times higher in Greater Green River and Pinedale and Jonah area due to the
investments needed per well. In Powder River, there were generally three different types of wells being
drilled, 95 percent of which were CBM wells. The CBM wells are shallower, generally less than 3,000
feet, and on average, cost $319,000 per well. The remaining 5 percent of the wells are either oil wells or
Enhanced Oil Recovery wells which are typically much deeper and more costly to drill. However, overall,
the Powder River Basin comprises wells that cost on average $400,000 to drill and complete. In
comparison, the Greater Green River and Pinedale and Jonah fields are requiring significantly more
investment per well drilled and completed, $2.3 million and $3.9 million, respectively.
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Exhibit 8.2. Drilling, Completion, and Facility Investments for Wyoming (2007%$)

Greater Green

River and Laramie,

Overthrust Denver-

(less Pinedale Pinedale and Cheyenne,

and Jonah) Jonah Fields* Bighorn Wind River Powder River Hanna
ITn(\)/tslstments $1,496,975,056 | $2,607,664,488 | $72,654,549 $277,504,668 $876,527,426 | $30,734,060 | $5,362,060,246
Investments
that Remain
within WY $696,820,537 $1,188,365,632 $35,800,476 $116,540,850 $361,806,402 | $15,592,479 | $2,414,926,375
State
Purchase
Coefficient 47% 46% 49% 429% 41% 51% 45%
(SPC)
Number of
Wells 662 Drilled
Drilled & 654 | 449 Completed 79 102 2180 20 3,697
Completed
Total
Ipnevre\i;g}lents $2.288,953 $3,939,070 $919,678 $2,720,634 $402,077 | $1,536,703 $1,450,381
WY
L“e"re\f\fg;f“ts $1,065,475 $1,795,114 $453,171 $1,142,557 $165,966 |  $779,624 $653,212

* Pinedale Anticline and Jonah field expenditures were extrapolated separately for drilling and completion.

The State Purchase Coefficients (SPC) in each of the basins ranged from 41 percent to 51 percent, with
the state average for all basins being 45 percent (i.e., 45 percent of these development expenditures
remain within Wyoming). As mentioned previously, the out-of-state wholesale trade purchases primarily
lower the SPC. There were both Wyoming and non-Wyoming drilling companies; expenditures that
reduced the SPC for some of the drilling companies included non-local labor pools, capital improvements,
major rig maintenance, and non-Wyoming companies to where administration, overhead and profit costs
are generally allocated.

There were some notable SPC differences among the basins. Greater Green River Basin and Pinedale
and Jonah fields had SPCs that were very close to the state SPC, while Wind River and Powder River
Basins were lower with 42 percent and 41 percent respectively. Greater Green River and Pinedale and
Jonah’s percentages represent the average state numbers since 76 percent of the state’s drilling and
completion expenditures were in these two basins. In the Wind River Basin, the SPC was slightly lower
due to the use of non-Wyoming-based drilling companies.

The wholesale trade expenses brought the SPC for the Powder River Basin lower than the state average.
This was due to the fact that the Powder River wells cost much less to drill, although the amount of
wholesale trade investments (casing, tubing, equipment) increases proportionally to overall costs, which
decreased the SPC numbers in this basin compared to other basins.

Bighorn Basin's SPC for development investments was higher than the state average, which was due in
part to the more extensive use of rental equipment in this area. Rental equipment typically provides more
local economic value as there is more overhead and other expenditures (i.e., trucking, fuel, storage
yard/facilities, etc.) compared to wholesale trade purchases. The relatively higher SPC for Laramie,
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Denver-Cheyenne, and Hanna Basins can be attributed to a very small sample size of operators that
provided data and its influence on the 20 wells drilled and completed.

The within-state capital investments were run through the IMPLAN model as direct effects ($2.4 billion).
According to this analysis, the capital investments in Wyoming support almost 27,000 jobs in Wyoming.,
16,000 of which are in the drilling, oil and gas support industries, wholesale trade or construction. This
development activity has an employment multiplier of 1.67, indicating that for each job created in drilling,
support activities, wholesale trade, and construction, there is an additional 0.67 jobs created in
downstream or supporting businesses.  Exhibit 8.3 summarizes the economic contribution of these
capital investments for the state. A total of $3.5 billion in sales or revenues was generated from this
investment activity in 2007, supporting approximately 26,700 jobs and $1.5 billion in labor earnings.

Exhibit 8.3. Drilling, Completion, Facility and Recompletion Economic Contribution for Wyoming

(20073%)
Type of Impact Revenue Employment Labor Earnings Earnings per
Worker

Direct $2,439,767,029 15,975 $1,104,682,651 $69,151
Indirect $269,838,803 1735 $69,005,578 $39,773
Induced $803,446,273 8,991 $284,405,440 $31,632
Total $3,513,052,106 26,701 $1,458,093,669 $54,608
Multiplier 144 1.67 1.32

8.3 Extraction Operations

In Wyoming, total industry revenues were used to estimate the direct economic contribution of the
extraction industry. As described in Section 7.2, the direct impact was determined to be $10.8 million in
2007 dollars and $10.3 million in 2006 dollars. This direct impact was run through the extraction sector in
IMPLAN to estimate the total economic contribution of extraction in Wyoming, which is summarized in
Exhibit 8.4.

Exhibit 8.4. 2007 Extraction Economic Contribution for Wyoming (2007%$)

Type of Impact Revenue Employment Labor Earnings Earnings per
Worker

Direct $10,801,840,905 4,115 $420,397,957 $102,162
Indirect $772,763,456 3,667 $192,952,907 $52,619
Induced $388,957,284 3,983 $123,462,343 $30,997
Total $11,963,561,646 11,765 $736,813,207 $62,628
Multiplier 111 2.86 1.75

A total of $10.8 billion in total industry revenues was generated by oil and gas extraction operations and
indirect and induced economic activity in Wyoming in 2007. This industry has a high employment
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multiplier of 2.86. With each extraction industry job created, there are an additional 1.86 jobs created in
supporting industries and through increased household spending. Extraction industry employment was
4,115 in 2007, but it supported an additional 7,650 jobs in the state. Average earnings for the extraction
industry ($102,162) are significantly higher than those of other downstream industries (indirect jobs --
$52,619 and induced jobs -- $30,997).

As indicated in Section 7.2, direct extraction impacts are determined by the average indexed price of oil
and gas in Wyoming multiplied by the volume of production, less Extraction Taxes and Private Mineral
Royalty Payments. As such they are highly sensitive to the price of oil and gas. In 2007, gas prices were
lower than they have been in the past few years due to pipeline constraints (Personal communication,
Don Likwartz, WOGCC Supervisor, 7/2/08). For example, in 2006 the gas price was $5.85 per mcf, while
in 2007 the price of gas was estimated to be $4.65 per mcf and the price of oil was $58.88 per barrel.
The first three months of 2008 indicate that prices may be considerably higher than those in 2007
(Personal communication, Don Likwartz, WYOGCC supervisor, 7/2/08) as more pipeline capacity comes
on line. Prices for the first three months averaged $7.38 per mcf for gas and $85.08 per barrel for oil.

Static Input-Output models such as IMPLAN can not assess the impacts of price changes on employment
and earnings estimates. Price changes would primarily affect tax revenue receipts and profits to
companies. With higher prices, the extraction industry would likely employ more people in a number of
areas including: exploratory and geological engineering, seismic services, land departments, and other
areas. However, these jobs and earnings increases would occur over time as operating companies invest
additional funds and therefore cannot be estimated in a static model. (See Section 8.5 for a assessment
of 2008 price changes on tax receipts).

8.4 Private Mineral Royalties and Payments

Overall, there is a considerable amount of income paid to homeowners and interest owners to access
private minerals and surface lands (see Exhibit 8.5). This is in the form of private mineral royalties,
surface land damages, lease payments and bonuses, and override royalties. Twenty-six percent of these
payments stay within Wyoming, in general. Overall, the marginal propensity to spend for the state is
estimated to be 82 percent (IMPLAN, 2006), indicating that 82 percent of these payments are spent on
consumer items. Therefore, total payments estimated to be spent in the Wyoming economy are $183.8
million.

Exhibit 8.5. Wyoming Private Mineral Royalties and Lease Payments (2007%)

Total Mineral Royalties and
Type of Impact Lease Payments

Within State Payments $224,172,370
Out of State Payments $639,239,767
Total Payments $863,412,137
State Purchase Coefficient (SPC) 26%
Percent of Payment Assumed to be Spentin

the Wyoming Economy $183,821,343

As a result of private mineral royalty payments, households were estimated to spend $183.8 million in the
Wyoming economy, which generated $45.3 million in additional economic activity for a total of $231.8
million in economic activity as summarized in Exhibit 8.6. Labor earnings were approximately $42 million
in total, while earnings per worker on average were $29,300 per year. Overall these private mineral and
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lease payments support 1,450 people in the state. These impacts are all considered to be induced
economic contribution.

Exhibit 8.6. Economic Contribution of Private Mineral Royalties and
Lease Payments for Wyoming (20073%)

Earnings Per
Economic Activit Employment Labor Earnings Worker Per Year

Total Economic Impact $231,827,774 1,447 $42,461,473 $29,344

8.5 Extraction Taxes

Extraction taxes receipts were collected from a number of secondary sources (see Exhibit 7.5) for a total
of $2.0 billion paid to state and local governments in 2007. The extraction taxes create additional
economic revenue for the state as a result of payrolls, spending, etc. which includes the direct impact of
almost $2.0 billion in extraction tax payments and $913 million in indirect and induced impacts of these
payments rolling over in the economy, benefiting households and indirect industries. Total employment
from extraction taxes in 2007 was approximately 33,300 and labor earnings from these impacts are
estimated to be $1.7 billion. Exhibit 8.7 summarizes this induced economic contribution.

Exhibit 8.7. Economic Contribution of Extraction Taxes in Wyoming (2007%$)

Earnings Per
Economic Activit Employment Labor Earnings Worker Per Year

Total Economic Impact $2,908,623,519 33,316 $1,677,264,966 $50,344

Oil and gas prices can have considerable repercussions on the fiscal receipts paid to state and local
governments by the oil and gas industry. The Consensus Revenue Estimate Group (CREG) Forecast
and Legislative Services Office predicted the change in revenue to the state with a unit change in price of
both oil and gas. The revenue sources include severance taxes, federal mineral royalties, and the school
foundation portion of ad valorem taxes. Exhibit 8.8 shows the tax receipt increases or decreases
associated with a unit price change for oil and gas.

Exhibit 8.8. State and Local Tax Receipts with a Unit Price Change (2007%)

State and Local

Type of Product Price Change Tax Receipt Increase or
Decrease
il $1.00 per barrel $6 million
Gas $0.10 per mcf $25 million

Source: CREG Forecast and Legislative Services Office, January 2008.

According to the first three-month oil and gas prices for 2008 discussed in Section 8.3, this could equate
to some significant revenue increases to the state associated with extraction tax receipts paid by the oil
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and gas industry. Exhibit 8.9 shows the estimated increases in state and local government revenues
associated with these price increases. These oil and gas price changes from 2007 to 2008 would yield
an estimated additional $831 million in extraction taxes paid by the oil and gas industry in Wyoming.

Exhibit 8.9. State and Local Tax Receipts with a Unit Price Change (2007%)

State and Local Price State and Local
Type of Product Tax Receipts Change Government
with Unit Price 2007 Price | 2008 Price? | 2007-2008 Revenue
Change! Increase
$6 million $58.88 $85.08 $26.20 $156 million
il with Increase of
$1/Bbl
$25 million $4.65 $7.38 $2.73 $675 million
Gas with Increase of
$0.10/mcf
Total $831 million

'CREG Forecast and Legislative Services Office, January 2008. Estimate of 2008 prices from first three months of
2008, CREG.

8.6 Total Economic Contribution of All Oil and Gas Activities

Aggregating over all of the economic impacts from drilling, completion, and recompletion capital
investments, extraction revenues, private mineral royalties and lease payments, and extraction taxes,
there is estimated to be considerable economic contribution from these combined activities. To avoid
double counting these impacts, private mineral royalty payments ($863 million) and extraction taxes were
removed from the extraction revenues, since these payments to households, industries and state and
local government would be embedded in these extraction revenues. This allows an aggregation across
economic impacts to determine total economic contribution of the industry to the state. Since private
mineral royalty payments were not endogenous to the model it was not necessary to zero out the indirect
business taxes for this sector. The overall economic contribution of oil and gas and the associated
downstream activities in Wyoming in 2007 has been estimated and is summarized in Exhibit 8.10. This
Exhibit summarizes total economic contribution, encompassing direct, indirect and induced impacts of all
oil and gas activities within the state.

Overall, over 73,000 people are estimated to be employed either directly or through indirect and induced
downstream activities associated with the oil and gas industry. Direct industries include extraction,
drilling, support industries for oil and gas, wholesale trade, and construction. Indirect industries are
additional businesses that support these direct oil and gas industries. Induced impacts are those
associated with direct and indirect employees spending their money in economy. The majority of the
employment impacts is associated with drilling and completion (36%) and tax payments to state and local
governments (45%). As described in the following section, oil and gas extraction taxes are vital source of
revenue for state and local governments, significantly contributing to government employment, labor
earnings and economic activity.

Extraction operations account for the most amount of economic activity, but in terms of employment, are
not as important as extraction taxes and drilling and completion activities. Total indirect and induced
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impacts include the tax payments to state and local governments and the royalty and lease payments to
private households and companies, creating higher multipliers due to this considerable downstream
economic activity. The employment multiplier is noteworthy, estimated at 3.65, where with each job
directly created by the oil and gas industry, there are an additional 2.65 jobs generated. Direct
employment is 20,090, which creates an additional 53,139 jobs (see Exhibit 8.11), for a total of 73,229
jobs. Similarly, the earnings multiplier is estimated to be 2.57, which indicates that with each dollar of
labor income paid to oil and gas workers, an additional $1.57 in labor earnings is generated in the state’s
economy.

Exhibit 8.10. Total Economic Contribution for Oil and Gas Activities in Wyoming (2007$)

Type of Drilling, Mineral
Impact Completion, and Extraction Royalty & Extraction Total Economic

Recompletion Contribution

Total

Economic

Output $3,513,052,106 | $11,963,561,646 | $231,827,774 | $2,908,623,519 $18,617,065,044
Employment? 26,701 11,765 1,447 33,316 73,229
Iéz?&;gs $1,458,093,669 $736,813,207 $42,461,473 | $1,677,264,966 $3,914,633,314
\E\/zgpklggrgs P $54,608 $62,628 $29,344 $50,344 $53,457
Employment

Multiplier 1.67 286 NA NA 365
Earnings

Multiplier 1.32 1.75 NA NA 957

* These figures encompass direct, indirect, and induced economic impacts. 1 These payments to households and companies are treated as
all secondary induced impacts; that is, these payments are considered income of which a portion is spent in the economy. 2 These tax
payments to state and local governments are treated as all secondary indirect impacts; that is, these payments are considered downstream
beneficiaries of oil and gas activities.

Oil and gas activities contribute to the economic well-being of many other industries within the state of
Wyoming. Exhibit 8.11 and Exhibit 8.13 summarize the industries that benefit through employment and
labor earnings from all the oil and gas activities within the state in 2007. Only 27 percent of the
employment is estimated to be direct employment associated with oil and gas, wholesale trade, and
construction jobs, and the remaining 73 percent is estimated to be indirect and induced employment.

Our estimates suggest that almost 34 percent or 25,149 of the employment associated with these
activities is government employment, including federal, state and local government jobs. According to the
Wyoming IMPLAN model (estimates derived from U.S. Bureau of Economic Analysis), total state
government employment in 2006 was 66,204 (See Appendix C, Sectors 495-506). Oil and gas activities
therefore comprise approximately 38 percent of government employment in the state.

Approximately 25 percent of the employment is specific to the mining sector, which encompasses oil and
gas industries, followed by 7 percent in retail trade, 5 percent in health care and social services, and 5
percent in accommodations and food services. Of the 18,001 mining sector jobs, all but 20 jobs or
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17,982 are specific to oil and gas industry. These oil and gas industry jobs are summarized in Exhibit
8.12.

Exhibit 8.11. 2007 Employment Impacts by Industry Associated with All Oil and Gas Activities

Downstream Percent of Total Oil
Direct Employment (i.e., and Gas
IMPLAN Sector Induced and Indirect

Public Administration/Government 0 25,149 25,149 34.3%
Mining (includes Oil and Gas) 17,146 855 18,001 24.6%
Retail Trade 0 4,893 4,893 6.7%
Health Care & Social Assistance 0 3,801 3,801 5.2%
Accommodations & Food Service 0 3,548 3,548 4.8%
Other Services (except public
administration) 1,768 887 2,654 3.6%
Wholesale Trade 0 2,748 2,748 3.8%
Professional & Technical Services 0 2,086 2,086 2.8%
Administrative & Waste Services 0 1,582 1,582 2.2%
Construction 1177 543 1,720 2.3%
Transportation & Warehousing 0 1,430 1,430 2.0%
Finance & Insurance 0 1,388 1,388 1.9%
Real Estate & Rental & Leasing 0 1,218 1,218 1.7%
Arts, Entertainment, & Recreation 0 828 828 1.1%
Information 0 528 528 0.7%
Manufacturing 0 409 409 0.6%
Private Educational Services 0 375 375 0.5%
Utilities 0 377 377 0.5%
Management of Companies &
Enterprises 0 313 313 0.4%
Agriculture/Forestry/Fishing/Hunting 0 181 181 0.2%
Totals 20,090 53,139 73,229 100.0%
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Exhibit 8.12. 2007 Oil and Gas Industry Employment in Wyoming

Extraction 4,127
Drilling Oil and Gas Wells 2,950
Support Activities for Oil and Gas

Operationst! 10,905
Total Oil and Gas Industry Employment 17,982

Total Mining and Oil and Gas

Employment 18,001

! For the purposes of this analysis, this sector includes all drilling and
completion activities except the main drilling contract, wholesale trade
purchases (for example, tangibles), and construction.

Labor earnings generated by the oil and gas activities in 2007 follow a similar trend to the employment
figures. An estimated thirty-nine percent of the labor earnings from this activity are directly related to the
oil and gas activity (i.e., drilling, support industries, extraction, wholesale trade, and construction) and the
remaining 61 percent is associated with downstream activity.

Government earnings are estimated to be highest, with 37.5 percent of all earnings from these activities,
followed by mining (36.5%). Oil and gas-related public administration or government labor earnings
comprise 42 percent of the total government labor earnings in the state; total government labor earnings
are estimated to be $3.5 billion in 2007 dollars (See Appendix C, Sectors 495-506; inflated with IMPLAN’s
ratios).

Other industries that benefit in terms of the total amounts paid to workers from oil and gas activities
include wholesale trade (4.1%), health care and social services (3.8%), retail trade (3.0%), and
professional and technical services (2.3%). The mining sector labor earnings comprise 99.9 percent oil
and gas earnings, and 0.1 percent mining earnings.

In terms of both employment and labor earnings, the top indirect industries that are estimated to benefit
economically from oil and gas activities in the state are state and local governments, retail trade, health
care and social services, among many others.
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Exhibit 8.13. Labor Earnings Impacts by Industry Associated with All Oil and Gas Activities

(2007%)
Downstream Labor
Earnings (i.e., Percent of Total
Direct Labor induced and Total Oil and Gas Labor
IMPLAN Sector Earnings indirect) Labor Earnings Earnings

Public Administration/Government $0 $1,469,170,391 | $1,469,170,391 37.5%
Mining (includes Oil and Gas) $1,367,226,287 $62,294,535 | $1,429,520,822 36.5%
Wholesale Trade $106,668,471 $53,508,809 $160,177,280 4.1%
Health Care & Social Assistance $0 $147,534,019 $147,534,019 3.8%
Retail Trade $0 $119,347,080 $119,347,080 3.0%
Professional & Technical Services $0 $89,428,251 $89,428,251 2.3%
Construction $55,745,280 $25,388,703 $81,133,983 2.1%
Finance & Insurance $0 $51,523,086 $51,523,086 1.3%
Real Estate & Rental & Leasing $0 $39,489,572 $39,489,572 1.0%
Transportation & Warehousing $0 $58,529,555 $58,529,555 1.5%
Other  Services (except public
administration) $0 $44,629,435 $44,629,430 1.1%
Accommodations & Food Service $0 $56,627,522 $56,627,522 1.4%
Administrative & Waste Services $0 $33,091,985 $33,091,985 0.8%
Utilities $0 $35,921,343 $35,921,343 0.9%
Management of Companies &
Enterprises $0 $27,300,570 $27,300,570 0.7%
Information $0 $21,375,380 $21,375,380 0.5%
Arts, Entertainment, & Recreation $0 $19,824,371 $19,824,371 0.5%
Private Educational Services $0 $6,892,840 $6,892,840 0.2%
Manufacturing $0 $20,087,307 $20,087,307 0.5%
Agriculture/Forestry/Fishing/Hunting $0 $3,028,528 $3,028,528 0.1%
Totals $1,529,640,037 $2,384,993,282 | $3,914,633,314 100.0%
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9. Relative Importance of Wyoming’s Oil and Gas Activities

Wyoming’s oil and gas activities are vitally important to the state of Wyoming. This section will compare
the Wyoming oil and gas economic indictors with those of the state, the Wyoming travel industry, and oil
and gas activities in Colorado in 2005.

9.1 Relative Importance of Oil and Gas Industries in the State of Wyoming

Exhibit 9.1 summarizes some of our model’'s estimates of the economic indicators for the oil and gas
industry in Wyoming and compares these indicators to state totals. Oil and gas activities within the state
account for an estimated 32 percent of the state’s total economic output (or total sales or revenues), 20
percent of employment, 38 percent of government employment, and over 25 percent of total earnings.
Estimated oil and gas value added represents almost 43 percent of gross state product (GSP)? in
Wyoming.

In general, oil and gas activities, including private mineral royalty payments and extraction taxes and the
associated downstream activity, generate estimated average earnings that are considerably higher than
the state average, $53,000 or 28 percent higher than the state average. However, considering only those
industry sectors directly impacted by drilling, completion, and extraction activities, the average earnings
are estimated to be $75,912 annually, in 2007 dollars. Although not all the jobs and income are directly
associated with the oil and gas industry, without these activities in the state, these downstream jobs and
associated earnings would not exist.

8 Gross State Product measures the value-added of all goods and services in the state. Value-Added is
defined as economic output (or gross sales or revenues) less intermediate inputs, which are goods and
services purchased in the production process (or input or operational expenses). GSP is the state
counterpart of Gross Domestic Product for the nation (Downey, 2006).
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Exhibit 9.1. Oil and Gas Industry Activity as a Fraction of the State’s Economy

(2007%)
Indicator All Oil and Gas All Economic Percent of Source
Activities in Wyoming | Activity in Wyoming | Oil and Gas
to State
) $18,617,065,044 $58,831,050,621 31.6% IMPLAN 2006
Total Economic Output
Total Employment 73,229 369,5653 19.8% IMPLAN 2006
0,
Total Labor Earnings $3,914,633,314 $15,487,363,835 25.3% IMPLAN 2006
Average Earnings $53,457 $41,907 127.6% IMPLAN 2006
Gross State Product
(i.e., Value Added) $13,329,075,050 $31,205,616,410 42.7% IMPLAN 2006
Severance Tax WY Department of
$666,397,115 $882,383,479 75.5% Revenue Annua| Repon
2007
Mineral Ad Valorem WY Department of
Levies (i.e., Property $712,637,118 $913,011,683 78.1% | Revenue Annual Report
Taxes) 2007
Assessed Valuation WY Department of
(Taxable Value) $11,303,378,284 $21,491,267,438 52.6% | Revenue Annual Report
2007
Federal Mineral Royalties Minerals M
(WY Disbursements $515,500,646 $931,394,926 55.3% Inerals Management
50%6)? ' Service, 2007
State Mineral Royalties Wyoming Office of
$90,031,996 $138,201,502 65.1% State Lands and
Investments 2007
Sales and Use Taxes Wyoming Depart of
$50,344,215 $906,973,329 5.5% Revenue Annua| Repon

2007

' The assessed valuation, severance taxes, and ad valorem taxes are based on 2006 production. Severance and ad valorem taxes
are paid to the state in 2007. ? This estimate is from the Minerals Management Service (MMS), and it includes Federal Mineral
Royalties from carbon dioxide, coalbed methane, condensate, gas plant products, oil, processed and unprocessed gas, and
royalties associated with rents, bonuses, and other revenues. Fifty percent of royalties return to Wyoming and 50 percent are paid
to the federal treasury (U.S. Minerals Management Services, http://www.mrm.mms.gov/Stats/pdfdocs/formulas.pdf). Native

American royalties are not included in this estimate and therefore the receipts paid to reservations are not captured in this analysis.
This employment figure is from IMPLAN, whose estimates are derived from U.S. Bureau of Economic Analysis. This includes full-
time, part-time, self employed, small business owners, and farm employment. The Wyoming Department of Employment figures are
lower than those reported here (May, 2007 labor force estimate is 285,553), as they do not include farm employment, self-employed
and small business owners (Wyoming Department of Employment Labor Trends, Volume 45, No. 7, July, 2008). The Bureau of
Economic Statistics estimates that Wyoming had 85,987 self-employed (proprietor) jobs in 2006.

Severance taxes from oil and gas activities comprise almost 76 percent of all severance taxes collected
by the state and 78 percent of all mineral ad valorem (i.e., mineral property) taxes. Oil and gas taxable
valuation from production activities accounts for 53 percent of all assessed valuation within the state. Oil
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and gas revenues provide for 55 percent of all Federal mineral royalties dispersed to the state and 65
percent of all state mineral royalties. The oil and gas industry is a vital Wyoming industry that contributes
significant revenue to state, local, and federal governments, with considerable industry revenues,
employment, labor earnings, average earnings and state and local fiscal contributions. See Section 8.5
for a discussion in increased state and government revenue (i.e., extraction taxes) associated with oil and
gas price increases.

9.2 Oil and Gas Industry Compared to the Travel Industry in Wyoming

The travel industry in Wyoming is another integral part of the state’s economy, as are many other
industries in Wyoming. The tourism industry has seen steady growth for a number of years; 2007
visitation in Yellowstone National Park was at the highest levels ever, up almost 10 percent from 2006
levels (U.S. National Park Service, 2008). The travel industry, through the Wyoming Division of Tourism,
has been assessing its economic benefits in Wyoming through studies undertaken by Dean Runyan and
Associates, which utilizes similar input-output modeling approaches. It is the only industry that has
consistently assessed its economic contributions and for this reason, the most recent Travel Industry
study is further described below, and the figures are compared with those of the oil and gas industry. A
study on the economic impacts of Agriculture in Wyoming was done 17 years ago in 1991, and therefore
its figures are quite dated and are not described here. Studies regarding the economic benefits of wildlife
and hunting/fishing also have been undertaken but are not examined here.

Additional studies of other important industries in Wyoming, such as mining, healthcare, construction, and
agriculture, would create a better understanding of industry interdependencies within state’s economy
and their relative economic contributions to the state. Ideally, a series of concurrent and comprehensive
studies assessing five to seven key Wyoming industries would be a valuable informational tool for state
policy-makers. Such a series of state-funded studies could be done every five to ten years.

Travel and oil and gas industries are very different, which should be noted in their comparison. Generally
the oil and gas extraction industry is an exporting and goods-producing industry, while tourism or travel
industry, as a service-provider, imports visitors to the state. Oil and gas requires considerable investment
and returns considerable revenues, while the tourism industry requires lower investments and has more
moderate returns. Oil and gas extraction is considered to be a consumptive or depleting use of natural
resources, while tourism and travel are thought to be generally sustainable or non-consumptive in their
use of natural resources.

Dean Runyan and Associates finished a study in 2007, Economic Impact of Travel on Wyoming 1997-
2006 (herein referred to as Travel Industry Report). This Travel Industry Report estimates the impacts of
both leisure and business travel on the state of Wyoming. Oil and gas business travel is likely embedded
in the Travel Industry Report figures, and therefore tourism or leisure travel figures are somewhat lower
than those reflected in Exhibit 9.2.

Exhibit 9.2 summarizes some of the major economic indicators for both the oil and gas and travel
industries in Wyoming, which are provided in 2007 dollars. Therefore, the Travel Industry Report figures
have been inflated with IMPLAN's inflation factors to represent 2007 dollars. The oil and gas revenue,
employment, and earnings impacts and multipliers are summarized to both include and exclude the
impacts of the tax receipts to state and local governments. The Travel Industry Report estimates travel
industry tax revenues, but does not include these fiscal impacts in terms of employment, labor earnings,
and revenues. To be consistent with this analysis, economic contribution of tax receipts have been
removed from the figures.
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Exhibit 9.2. Economic Comparison of Oil and Gas and Travel Activities in Wyoming (2007%$)

Oil and Gas Activities Ratio of Qil and Gas Industry to
: . . Travel |
Economic Indicator Travel Activities! 5 5 5 ravel Industr 5
Excluding Tax Including Tax Excluding Tax Including Tax
Impacts Impacts Impacts Impacts

Direct Revenue Impacts $2,601,751,748 | $13,425,429,277 | $15,421,454,183 516% 593%
Total Employment 43,430 39,913 73,229 92% 169%
Total Earnings $1,054,083,793 | $2,237,368,349 | $3,914,633,314 212% 371%
S;ﬂsesa%tgéz)%dua (e, $933,484,517 | $11,184,440,523 | $13,329,075,050 1198% 1428%
é;?rzﬁ]ggesEmployee $24,271 $56,056 $53,457 231% 220%
Employment Multiplier 145 1.99 3.65 137% 251%
Earnings Multiplier 1.65 1.47 2.57 89% 156%
Local T
Sute and Local Tax $106,595,239 $1,096,024,906 1873%

Payments?

! Source: Dean Runyan Associates, Economic Impact of Travel on Wyoming 1997-2006, September, 2007. ° The travel industry
state and local tax revenues include lodging, sales, use, and gasoline taxes and do not include property taxes. The oil and gas tax
payments include ad valorem, severance, extraction sales taxes, federal and state royalties, but do not include development sales
and use taxes, lodging, or gasoline taxes. The oil and gas tax receipts figure was deflated with IMPLAN’s ratios for this institutional
sector for reporting in 2006 dollars.

Activities related to the oil and gas industry generate approximately five times as many direct industry
revenues as those generated by the travel industry, although the travel industry comprises about 3,500
more jobs than the oil and gas industry. However, if tax payment contribution is included with the
employment indicators, the oil and gas activities account for considerably more annual jobs than those of
the travel industry. Labor earnings for the travel industry are about half those of the oil and gas industry
without tax impacts included; with tax impacts included, the oil and gas activities account for almost four
times those of the travel industry. The average earnings per worker for the oil and gas industry are more
than twice those of the travel industry. Gross state product figures for the oil and gas activities are from
12 to 15 times those of the travel industry. Oil and gas tax payments to state and local governments are
almost 19 times higher than those of the travel industry.

In Wyoming, oil and gas, mining, agriculture, and tourism are generally considered the most important
economic drivers in the state. However, there are other important and growing industries, such as health
care, construction, telecommunications, and others, that should be further evaluated to better understand
their value, industry independence, and growth over time in the Wyoming economy. A study on the
economic contribution of government payrolls, purchases and spending within Wyoming would also
provide insightful information for policy-makers.
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9.3 Wyoming and Colorado Oil and Gas Activities

A similar study was undertaken for oil and gas activities in Colorado in 2005.° Exhibit ES 1-1 in the
Colorado report is represented below in Exhibit 9.3, with a couple of changes. All revenues, earnings and
average earnings have been inflated to 2007 dollars for comparison with those of Wyoming. IMPLAN
factors for the two-year adjustment, 2005 to 2007 were used for both the revenues or economic
contribution (1.13) and labor earnings (1.04). The Colorado employment has not been changed and
therefore reflects 2005 employment. All employment and labor earnings associated with mineral royalty
and lease payments and extraction taxes are assumed to be downstream, either indirect (taxes) or
induced (royalty payments), as consistent with the analysis in this report; therefore, the employment
multiplier for all activities has been modified to reflect this adjustment.

Exhibit 9.3. Total Economic Contribution for Oil and Gas Activities in Colorado in 2005 (20073%)
Type of Impact Drilling, Extraction Mineral Royalty Extraction Total Economic

Completion, and & Lease Contribution
Recompletion

Total Economic $2,476,710,893 | $21,307,460,524 | $1,021,852,168 | $1,203,773,627 @ $26,009,797,212
Output

Total
Employment 19,307 32411 7,257 11,744 70,779
Total Labor $1,161,294,251 | $2,484,957,581 $278,222,501 $568,673,410 |  $4,493,147,743
Earnings
Earnings per $60,149 $76,529 $38,339 $48,422 $63,481
Worker
Employment 2.01 5.63 NA NA 4.54
Multiplier

1 CO's revenues and labor earnings inflated with IMPLAN’s (2006) inflation factors.

Exhibit 9.3 can be compared to Exhibit 8.10 summarizing the economic contribution of Wyoming'’s oil and
gas activities. A few of these figures are directly compared in the Exhibit summarized below (Exhibit 9.4).
Colorado’s economy is much larger than Wyoming’s economy; in terms of economic output (or gross
revenues or sales), Colorado had over seven times more economic output than Wyoming in 2007.

Colorado’s oil and gas-related employment is slightly smaller than that of Wyoming, with 71,000
employed in Colorado and over 73,000 employed in Wyoming, yet total labor earnings in Wyoming are
approximately $600 million less due to the lower average earnings in Wyoming. Earnings per worker are
approximately $10,000 less in Wyoming than in Colorado.

However, when compared to the state’s economy, it is apparent how important oil and gas is to Wyoming.
In Wyoming, oil and gas activities comprise 32 percent of economic output or gross revenues (6% in
Colorado), 20 percent of all employment (2% in Colorado), and 25 percent of all labor earnings (3% in
Colorado). The oil and gas contribution to GSP in Wyoming is 43 percent of the state’s GSP, while in
Colorado, it only accounts for 7 percent of the GSP.

® The Colorado Oil and Gas Economic Impact study is available at: www.ceri-mines.org/publications.
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Exhibit 9.4. Comparison of Wyoming and Colorado Economic Indicators (2007$)

Percentage of Oil

All Oil & Gas : I Percentage of OQil
Indicator Activities in and G as to Al OI.I & Gas Activities and Gas to Colorado
. Wyoming State in Colorado?
Wyoming State Total
Total
Total Economic Output! $18,617,065,044 31.6% $26,009,797,212 6.1%
Total Emp|0yment 73,229 19.8% 70,779 2.2%
Total Earningsl $3,914,633,314 25.3% $4,493,147,743 3.2%
Average Eamings $53,457 $41,9073 $63,481 $48,0733
Gross State Product $13,329,075,050 42.7% $17,764,844,651 7.1%
Assessed Valuation $11,303,378,284 52.6% $7,223,758,012 7.2%

1 CO’s revenues and labor earnings inflated with IMPLAN'’s (2006) inflation factors. 2 Source for Colorado’s figures is Colorado Energy
Research Institute, Oil and Gas Economic Impact Study, June, 2007, Report 2007-1. 3These are average earnings for the associated states.

Exhibit 9.5 illustrates the breakdown in Wyoming and employment associated with these activities. In
Wyoming, extraction taxes comprise the bulk of the employment (45%) compared to 17 percent in
Colorado. This is likely due to the differences in tax payments between the two states. In Colorado, there
was approximately $718 million (see Exhibit 3-7 in CERI report) paid in extraction taxes, while in
Wyoming the extraction industry paid $2.0 billion. In 2005, assessed valuation was $5 billion in Colorado
(see Exhibit 2-47 in CERI report), which was based on much higher 2005 oil and gas prices, $59.93 and
$7.39, respectively. In Wyoming, the oil and gas assessed valuation was $11 billion based on relatively
lower prices in 2007 of $58.88 and $4.65 for oil and gas respectively. Obviously, the oil and gas
production in Wyoming in 2007 (2.8 billion mcfe) was much higher than that in Colorado in 2005 (1.3
billion mcfe), more than twice as much.

Mineral royalty payments to private mineral owners are higher in Colorado (10%) than in Wyoming (2%),
likely due to the larger proportion of federal lands in Wyoming. According to one source, there was 35
percent federal land ownership in Colorado versus 48 percent in Wyoming in 1993
(www.colorado.edu/libraries/govpub/fedlands.htm). Federal mineral ownership is likely an even higher
percentage. Extraction industry employment is much higher in Colorado (46%) than in Wyoming (16%).
The Denver area comprises considerable extraction employment, as this area supports both Colorado
extraction but also extraction operations across the Rocky Mountain West.
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Exhibit 9.5. Oil and Gas Employment by Activity in Colorado and Wyoming

Wyoming Employment

Drilling,
Completion, and

) Recompletion
Extraction Taxes

36%
46%
Private Mineral Extraction
Royalty Payments 16%
2%
Colorado Employment
Drilling,
Extraction Taxes Completion, and
17% Recompletion
27%

Mineral Royalty &
Lease Payments
10%

Extraction
46%

The extraction employment multiplier for Colorado is 5.63, while in Wyoming, it is 2.86. This is likely due
to the larger and more diversified Colorado economy, which, as a result, is able to retain the dollars
generated by oil and gas extraction sector, influencing the employment multiplier. Overall, the oil and gas
employment multipliers are much higher than other industries, 4.54 in Colorado, and 3.65 in Wyoming
(see Exhibit 9.6).
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Exhibit 9.6. Colorado and Wyoming Employment and Labor Earnings Multipliers

| Employment | Labor Earings (20078
Type of Impact | Colorado | Wyoming _______Colorado ___|__Wyoming' ___

Direct 15,601 20,090 $1,838,704,678 = $1,529,640,037

Total (Direct, Indirect,
and Induced)

Multiplier 4.54 3.65 244 2.56

70,779 73,229 $4,493,147,743 $3,914,633,314

1 CO's labor earnings inflated with IMPLAN'’s (2006) inflation factors.

There was higher drilling and completion activities in Wyoming (3,697 wells drilled) than there were in
Colorado in 2005 (2,570), resulting in 37 and 27 percent of the employment in Wyoming and Colorado
respectively. Overall, there were $5.4 billion in capital investments in Wyoming (compared to $2.4 billion
in Colorado), with approximately 45 percent (in Colorado it was 50%) remaining within the state. The
lower SPC in Wyoming is likely due to the fact that Denver supports much of the operations in both
states, increasing the Colorado percentage. Investments per well in Wyoming were $1.45 million
(2007%), while in Colorado they were $816,000 (2005$). One reason for this difference is that Booz Allen
included facility and surface equipment costs in average capital investments where possible in Wyoming,
while these costs were only captured in Colorado if they were included in the Authority for Expenditure
form.

Exhibit 9.7 summarizes some of the fiscal contributions to state and local governments for both the
states. For consistency with this report, the tax receipts have been obtained for 2007 in Colorado based
on the source cited in the Exhibit, and therefore do not coincide with those figures identified in the CERI
report. All tax payments to state and local governments in Wyoming are higher than those in Colorado,
severance taxes and Federal Mineral royalties are over five times higher. Wyoming oil and gas assessed
valuation is one and a half times that in Colorado, consistent with higher production in Wyoming.

Exhibit 9.7. Comparison of Colorado and Wyoming’s Fiscal Contributions (2007%$)

All Oil & Gas All Oil & Gas Percent of WY
. Activities in Activities in to those of .
Indicator : Source for CO’s Figures
Wyoming Colorado Colorado’s .
(% of state total) (% of state total)
Severance Tax $666,397,115 $126,244,455 527.9% | CO Department of Revenue,
(75.5%) (88.7%) 2007 Annual Report
Assessed Valuation $11,303,378,284 $7,223,758,000
(Taxable Value)! 156.5% CO Department of Local
(52.6%) (7.2%) Affairs, 2007 Annual Report
Federal Mineral $515,500,646 $98,775,127 -
Royalties (WY 521.9% Minerals Management
Dishursements, 50%) (55.3%) (76.5%) Service 2007
$90,031,996 $24,727,282
State Mineral Royalties 364.1% | CO State Lands Department
(65.1%) (59.8%)
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10. Fiscal Analysis: Estimate of Sales Taxes

Wyoming State Statute W.S. 39-15-103(a)(i)(K) imposes a sales and use tax on oil and gas services.™
The statute requires that taxes be imposed on the sales price paid for all services needed for real or
tangible property within an oil or gas well site. These taxes are distributed to either the counties or the
state. Taxes are imposed on all services throughout the productive life of a well and include those
performed at the wellbore to any point within a 250 foot radius. Sales taxes are applied to purchases of
tangible property and services that occur within the state while use taxes are applied to out of state
purchases of tangible property. The state of Wyoming does offer a sales tax credit to tax payers if they
also pay sales taxes on tangible property that is purchased out of state. This credit is applied to relevant
sales tax liability due to the state of Wyoming.

A distinction is made by the state of Wyoming between two phases of a productive well including: 1) pre-
production phase and 2) production casing phase. Typical activities included in the pre-production phase
include seismographic and geophysical services, well site development (e.g. earth work, digging of
reserve pits), rigging up, drilling, coring, logging and testing. All these services are considered part of the
pre-production phase and are therefore not subject to a sales tax. Note that sales or leases of tangible
personal property used or consumed during the pre-production phase is taxable. This includes the
purchase, lease or rental of items such as:

e Casing or cement
e Rigs
e Drilling Fluids

The production casing phase begins with the setting and cementing of production casing.” Services
within the second phase are considered those that are required for the production of any oil and gas. All
services needed during the second phase of a well (production casing phase) are taxable under Wyoming
State Statues. Types of services during this phase that are subject to sales tax include:

Labor associated with site maintenance (mowing, weed control, trash hauling) and reclamation
Services related to the measurement of gas flows and gas sampling

Cathodic well protection systems

Testing of lines, tanks and flow systems

Installing or replacing equipment or parts

The state of Wyoming's Department of Revenue publishes monthly reports summarizing the sales taxes
collected by industry and county throughout the state as part of their Sales and Use Tax Distribution
Reports.12 The series includes reports titled Minor Industry Code, by month/year, which breaks down the

1% state of Wyoming, Department of Revenue, Excise Tax Division, “Excise Tax Division, Tax Pub #5 —
Qil, Conventional Natural Gas & Coal Bed Methane,” January 30, 2004.

' For open hole completions, the production casing phase begins upon reaching total depth or the
completion of the under-reaming.

!2 The Sales and Use Distribution Reports can be accessed at
http://revenue.state.wy.us/PortalVBVS/DesktopDefault.aspx?tabindex=3&tabid=10.
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sales taxes collected for industries defined by the four digit codes defined by North American Industry
Classification System (NAICS). Discussions with personnel from the Wyoming Department of Revenue
indicated that sales taxes earned from activities associated with oil and gas occur within the following
sectors:

e 2111 - Oil and Gas Extraction
e 2131 — Support Activities for Mining

According to NAICS definitions, both sectors include activities to develop and operate oil and gas wells on
a contract or fee basis. Sector 2131 can also include other “mining” activities such as contract services to
support the mining (coal and non-metallic minerals) and quarrying of mineral resources (excluding site
preparation and related construction activities).13

Sales and use tax data for each of the counties in Wyoming for all months during 2007 were downloaded
from the Wyoming Department of Revenue and are summarized for sectors 2111 and 2131 in Exhibit
10.1. The state reported that these two sectors generated over $148 million in sales tax revenue during
calendar year 2007.

Exhibit 10.1. 2007 Total Annual Sales and Use Taxes
for Sectors 2111 and 2131

Sector Annual Sales Tax

2111: Extraction $11,458,031
2131: Support of Mining $136,905,194
Total $148,363,225

The sales and use taxes earned within these two sectors for each of the basins in Wyoming was
estimated as summarized in Exhibit 10.2.

13 NAICS codes and definitions can be viewed at http://www.census.gov/naics/2007/index.html.
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Exhibit 10.2. 2007 Sales and Use Tax Estimates for Sectors 2111 and 2131

Sales and Use Sales and Use Tax
County Tax for 2007 for 2007

(Sector 2111) (Sector 2131)

Bighorn Basin
Park $1,196,814 $1,189,673
Big Horn $34,747 $457,571
Hot Springs $382,008 $765,993
Total $1,613,570 $2,413,237
Laramie, Hanna, Denver-Cheyenne
Albany $6,170 $142,311
Laramie $15,191 $474,435
Goshen $552 $28,060
Platte $133 $26,658
Total $22,045 $671,464
Greater Green River/Overthrust
Sweetwater $2,147,288 $31,684,798
Lincoln $652,242 $3,146,467
Uintah $46,826 $1,767,571
Carbon $834,096 $10,825,168
Total $3,680,452 $47,424,003
Pinedale Anticline and Jonah
Sublette $3,123,584 $35,962,241
Total $3,123,584 $35,962,241
Wind River
Fremont $640,832 $6,509,763
Natrona* $13,855 $4,869,101
Washakie $20,995 $868,966
Total $675,682 $12,247,829
Powder River
Sheridan $28,142 $4,736,553
Campbell $2,162,981 $19,936,301
Johnson $20,153 $4,846,343
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Converse $60,022 $2,242,641
Niobrara $45,089 $541,051
Weston -$5,703 $583,364
Crook $14,400 $353,125
Natrona* $13,855 $4,869,101
Total $2,338,938 $38,108,480
No Basin
Teton $18,438 $77,916
Total $18,438 $77,916
State Total $11,472,709 $136,905,171

*Sales taxes for Natrona were divided evenly between Wind River and Powder River Basins.

The percentage of total sales and use taxes by sector for each basin is summarized in Exhibit 10.3 with
Greater Green River/Overthrust, Pinedale/Jonah and Powder River generating a significant percentage of
total sales taxes for these two sectors throughout the state.

Exhibit 10.3. Percentage of Sales and Use Taxes by Basin

Industry

Big Horn Basin 14.08% 1.76%
Laramie, Hanna, Denver-

Cheyenne 0.19% 0.49%
Greater Green River and

Overthrust 32.12% 34.64%
Pinedale and Jonah 27.26% 26.27%
Wind River 5.90% 8.95%
Powder River 20.41% 27.84%

Further analysis of sales and use taxes associated Sector 2131 was undertaken to determine how much
of these taxes are due to activities directly associated with oil and gas activities. For Sector 2111, an
assumption was made that all sales and use taxes associated with this sector were due to oil and gas
activities. This is based on the NAICS code definitions which only include extraction and support services
for oil and gas activities. This is not the case with Sector 2131 which, according to the NAICS codes,
includes other mining activities.
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Utilizing data collected through economic contribution study, it is possible to apply the average sales and
use tax rates to those portions of the drilling and completion investments to which these taxes apply.
Booz Allen first determined an average sales tax rate for each of the basins as shown in Exhibit 10.4.
The figures were determined by averaging tax rates across the counties included in each basin.

Exhibit 10.4. Estimated Average Sales and Use Tax Rates for Basins within Wyoming

Basin Average Sales Tax Rates ‘
Bighorn Basin 0.05
Laramie, Hanna, Denver-Cheyenne 0.0556
Greater Green River/Overthrust 0.0525
Pinedale/Jonah 0.04
Wind River 0.045
Powder River 0.055
State of Wyoming 0.050

Source: Wyoming Department of Revenue, Sales/Use Tax Rates by Locality, Effective 4-1-07
(http://revenue.state.wy.us/PortalVBVS/uploads/MASTERTAXRATECHART 4-1-07 Final.pdf)

The average sales tax rates were used in conjunction with drilling and completion costs as discussed in
Sections 7.1 and 8.2. Exhibit 10.5 provides a summary of these costs estimates by basin and the state of
Wyoming. Note that expenses specified as main drilling contract, support of drilling activities and earth
work have been excluded from total drilling and completion costs due to the stipulation in the Wyoming
State Statutes that sales tax rates will not be applied to services provided in the “pre-production” phase of
the development of oil and gas wells. The services included in these three categories are more
associated with drilling a well than completing the well. The fourth drilling category, wholesale trade, was
included in this analysis as it is considered tangible private property which is taxable under the Wyoming
State Statutes. Only Wyoming expenditures are included below to estimate sales taxes on these state
purchases and services.

The average sales tax rates were applied to the remaining expenditures, shown in row three of Exhibit
10.5. which provided an estimate of sales tax revenue for completion and wholesale trade as summarized
in the last row. Sales tax revenues range from $248,000 in the Laramie, Denver-Cheyenne and Hanna
Basins to $19 million in Pinedale and Jonah fields (which is Sublette County). When applying an
average sales tax rate to the applicable drilling and support industry costs for the state of Wyoming, the
total estimate sales tax was estimated to be over $50 million. This is slightly higher than the sum of all
the basins ($47 million). The difference is likely due to the different sales tax averages used for the
different basins and the state.
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Exhibit 10.5. Sales Tax Estimates by Basin for Wyoming Oil and Gas Activities

Laramie,

Cost Categories Greater - .
Green River Pinedale and Bighorn Wind River Powder Denver WYOMING

Jonah River Cheyenne,

& Overthrust
Hanna

In State Drilling and

Completion $701,672,727 | $1,188,859,663 | $49,346,008 | $119,004,117 | $365,292,035 $15,592,479 | $2,439,767,029

Total In State Drill
Rig, Drilling Support | $460,863,949 | $713,555,781 | $18,347,564 $62,063,661 | $176,696,409 $11,118,833 | $1,442,646,196
and Earth Work

Total Estimated

$240,808,778 | $475,303,882 | $30,998,443 $56,940,456 | $188,595,626 $4,473,647 $997,120,833
Taxable Expenses

Average Sales Tax

. 0.057 0.04 0.05 0.045 0.055 0.056 0.050
Rate (Basin)

Estimated Sales Tax | $13,726,100 $19,012,155 $1,549,922 $2,562,320 | $10,431,695 $248,846 $50,344,215

As stated earlier in this section, the state of Wyoming also collects use tax on out of state purchases of
tangible property. At this point, it has been difficult to estimate use taxes using data collected in the
economic contribution study. This is due to the complexity of the use tax application which also involves
the award of credits for sales taxes paid out of state, and the uncertainty of how the state is actually
applying this tax to relevant purchases. For instance, according to the data collected in the economic
contribution study, oil and gas vendors operating in Wyoming during 2007 incurred $1.26 billion in out of
state wholesale trade purchases associated with materials and equipment needed in the drilling and
completion of wells (Exhibit 8.1 and Exhibit 8.2). If all of these expenditures were liable to the use tax,
estimated taxes would exceed $63 million, utilizing the average use tax rate of 5 percent.

However, in 2007, the state of Wyoming reported that use taxes from Sector 2131 were $12.4 million.
Given the high level of out of state purchases made by the oil and gas industry that may be taxable, Booz
Allen assumed that all of the $12.4 million in use taxes for Sector 2131 are due to oil and gas activities.
There is uncertainly around this figure due to the above mentioned tax credits and state implementation
and enforcement.

Total sales and use taxes paid by the oil and gas industry in Wyoming are estimated to be $62.8 million
for sector 2131 (Support for Mining Sector) ($50.3 million for sales tax and $12.4 million for use tax) and
$11.5 million for sector 2111 (Extraction Sector), for a total of $74.3 million paid in sales and use taxes in
2007. The total estimated sales and use tax for Wyoming represents 50 percent of the total sales and
use tax estimate ($148 million) for Sector 2131 and 2111 for 2007 as reported by the state of Wyoming.
These sales and use taxes paid by the oil and gas industry comprise 5.5 percent of all sales and use
taxes collected by the state.

Booz Allen believes these figures are conservative estimates of the sales and use taxes paid by the oil
and gas industry in Wyoming. This observation is based on the fact that some purchases that are taxable
have likely been excluded from the analysis. For instance, the Wyoming Statues state that the “purchase,
rental or lease” of drill rigs is a taxable expense. This expense would likely be included in the category
called Drilling Rig Expenses which have been excluded from the portion of expenditures that is taxable.
Determining the portion of drilling company expenses that are the purchase, rental or lease of drill rigs
could not be undertaken. It is also likely that these purchases or rental fees are going to out-of-state

Booz Allen Hamilton 51



Wyoming Heritage Foundation Oil and Gas Economic Contribution Study

providers. In addition, it is also possible that other purchases being made by oil and gas operators or
service companies are not being accounted in either Sector 2111 or 2131. Examples include services
related to construction and earth work contracts that may be credited to other industries.
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11. Conclusion

The oil and gas industry in Wyoming significantly contributes to the Wyoming economy. This study
estimates that oil and gas activities contribute:

e $18.6 hillion in economic output or 32 percent of total economic activity in the state
e 43 percent of Wyoming's Gross State Product
o 73,229 total employment or 20 percent of the employment in the state

e 25,149 oil and gas-related government employment, 38 percent of all government employment in
the state

e $3.9 billion in labor earnings annually or 25 percent of the state’s total labor earnings

e Average annual earnings per worker for these activities are $53,000, which is 28 percent higher
than the state average

e $2.0 billion in extraction tax revenue and over $62.8 million in sales and use taxes from
development activities.

Wyoming’s oil and gas industry is a vital and significant economic driver of state’s economy. For every
job that the oil and gas industry directly employs, there are an additional 2.65 jobs created in downstream
economic activity through businesses supporting this industry and employees spending their money in the
economy. There is considerable downstream state and local government and educational jobs and labor
earnings associated with the substantial state and local taxes paid by the industry. This industry is
unigue in creating these types of considerable rollover employment and earnings effects in the Wyoming
economy.

Additional studies of other important industries in Wyoming, such as mining, healthcare, construction, and
agriculture, are vital to create a better and more comprehensive understanding of industry
interdependencies within state’s economy and their evolving relative economic contributions to the state.
Ideally, a series of concurrent and comprehensive studies assessing five to seven key Wyoming
industries would be a valuable informational tool for state policy-makers. Such state-funded studies
would ideally be conducted every five to ten years.
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Appendix A: Acronyms

AFE Authority for Expenditure

APD Applications for Permits to Drill
B Billion

Bbl Barrel

BEA Bureau of Economic Analysis
BLS Bureau of Labor Statistics
CBM Coalbed Methane

DOE Department of Energy

DOR Department of Revenue

EIA Energy Information Agency
GSP Gross State Product

IMPLAN Impact Analysis for Planning
10 Input-Output

LOE Lease Operating Expenses
NAICS North American Industry Classification System
M Million

Mcf Thousand cubic feet

Mcfe Million cubic feet equivalent
MIG Minnesota IMPLAN Group
RPC Regional Purchase Coefficient
MMS Minerals Management Service
SAM Social accounting matrix

SPC State Purchase Coefficient
WYOGCC Wyoming Oil & Gas Conservation Commission

Oil and Gas Economic Contribution Study
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Appendix B: Glossary
Direct Impact
Disposable Income

Economic Output

Employment
Final Demand

Gross State Product

IMPLAN

Indirect Impact

Induced Impact
Industries

Inflation/Deflation

In-State Investment

Institution

Investment

Input-Output (10) Analysis

Labor Earnings

Margins

Multiplier

Out-of-State Investment

Oil and Gas Economic Contribution Study

The set of expenditures or revenues as a result of activity in the geographic
location of the basin, which are run through the IMPLAN model as the direct effect.

The amount of income left to an individual after taxes have been paid available for
spending and personal savings. It is also known as take-home pay.

Economic Output or Total Industry Output is the value of production by industry for
a given time period. Output can be measured either by total value of purchases by
intermediate and final consumers, or by intermediate outlays plus value-added.
Output can also be thought of as a value of sales plus or minus inventory.

The work in which one is engaged; an occupation by which a person earns
income. The percentage or number of people gainfully employed.

Consist of purchases of goods and services for final consumption as opposed to
an intermediate purchase where the good will be further remanufactured.

GSP, also know as value added, is equal to its gross industry output (i.e., sales or
receipts and other operating income, commodity taxes, and inventory change)
minus its intermediate inputs (i.e., consumption of goods and services purchased
from other US industries or imported).

A software program that estimates input-output (10) models using data and
assumptions to social accounts and multipliers for various scenarios and
economics impacts.

The inter-industry impact of 10 analysis that measures the economic activity
associated with the directly impacted industries selling and purchasing goods and
services to/from other industries.

The effects of increased consumer spending resulting from direct and indirect
income changes.

The collection of businesses in an economy within a given region purchasing good
and services and paying workers.

The rate at which the general level of prices for goods and services is rising or
falling, causing purchasing power to fall or rise. Inflation/deflation rates can be
applied to create an assessment of constant dollars across different time periods.
These are operator's expenditures or investments that are incurred or paid within
the state.

Institutions refer to the type of final demand sector. An institution can be any
industry, households, federal or state government.

An asset or item that is purchased with the intent of generating income or future
appreciation. The purchase of goods that are not consumed today but are used to
create future wealth.

An economic model that allows the assessment of change in overall economic
activity as a result of some corresponding change in one or several activities.
Represents all forms of employment earnings. In 10 analysis, it is the sum of
employee compensation and proprietor income (income from self-employed
people).

Represents the difference between producer and purchaser prices in a retail
environment.

A factor that quantifies the change in total economic activity as compared to the
injection of capital investments or revenues which originally fueled the growth.
The SAM multiplier is estimated as a sum of the direct, indirect, and induced
effects, divided by the direct effect.

Capital investments that are either made outside or move outside the state of
Wyoming.
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Production Function The relationship between the output of a good and the inputs required to produce
that good for any given industry.
Revenues The amount of money that an entity receives during a given time period. The “top

line” or “gross income” figure from which costs are subtracted to determine net
income. In input-output analysis, industry revenues are also considered total
industry output or industry sales.
Regional Purchase Coefficients ~ Ratios representing the portion of regional production used to satisfy local
(RPC) demand.

Social Accounting Matrices A set of regional economic accounts which describe transfers between institutions,

(SAMs) as well as value added components.

State Purchase Coefficients The percentage of the total investments or expenditures that remain or are
incurred within the State, which also includes investments within the multi-county
basin.

Value-Added Components Payments made by industry to workers, which also includes interest, profits and

indirect business taxes. In IMPLAN, value added components consist of employee
compensation, proprietary income, other property type income, and indirect
business taxes. Value-added is an estimate of Gross State or Regional Product.
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Appendix C: IMPLAN Study Area Data (Oil and Gas Sectors: 19, 27, and 28)

nﬂb/r( e

Output, Value Added and Employment  Auesto.20s

| Base Year2006 Copy of Wyoming Model V2.iap
Copyright MG 2008
Industry Employee Proprietor ~ Other Property  Indirect Total
Industry Output* Employment Compensation*  Income* Income* Business Tax* Value Added*
1 Oilseed farming 1.088 13 0012 0.358 0.195 0.024 0.589
2 Gram farming 53.689 974 2467 14.828 7.383 0.967 25.645
3 Vegetable and melon farming 4.578 31 1102 1.963 0.309 0.043 3.417
4 Treenut farming 0.000 o] 0.000 0.000 0.000 0.000 0.000
5 Fruit farming 0.246 3 0100 0.063 -0.027 0.005 0.142
6 Greenhouse and rursery productios 6.538 66 3.847 2.178 -0.506 0.066 5.585
7 Tobacco farming 0.000 0 0.000 0.000 0.000 0.000 0.000
8 Cotton farming 0.000 0 0.000 0.000 0.000 0.000 0.000
9 Bugarcane and sugar beet farming 34.250 1,035 6.904 4.931 0.062 1.143 13.040
10 All other erop farming 154.924 937 21734 40.052 12,508 2.997 71.292
11 Cattle ranching and farming 136.677 6,503 72.547 4.873 -19.056 15484 73.847
12 Poultry and egg production 0412 1 0.062 0.049 0.027 0.001 0.140
13 Animal production- except cattle a 98.602 2,511 21.858 -1.643 -12.318 1.524 2421
14 Loggmg 54.107 247 2872 3770 3706 0351 10.69%
15 Forest nurseries- forest products-a 12.266 21 0302 0455 1.030 0.275 2.061
16 Fishing 0.000 o] 0.000 0.000 0.000 0.000 0.000
17 Hunting and trapping 40.269 364 0388 0718 2568 0.913 4.587
18 Agriculture and forestry support ac 38.937 1,582 17.507 11.483 -3.459 0.328 25.859
19 01l and gas extraction 10,330.918 4,115 174.095 227.974 7,166,656 0.000 7,568.726
20 Coalmining 2,480.199 6,168 544.374 126.641 314.659 252335 1,238.009
21 Iren oremining 0.000 0 0.000 0.000 0.000 0.000 0.000
22 Copper- nickel- lead- and zine min 0.000 0 0.000 0.000 0.000 0.000 0.000
23 Gold- silver- and other metal ore rr 68.366 158 11.672 4.616 14.351 3.020 33.659
24 Stone mining and quarrying 11.578 &7 3214 0.511 2.314 0.295 6.334
25 Sand- gravel- clay- and refractery 116.584 709 39.037 6.067 22.604 3.223 70.931
26 Other nonmetallic mineral mining 550.054 1,877 171.628 31.324 88296 16.632 307 887
27 Drilling oil and gas wells 845.366 4,047 294.890 21.855 157.238 33.815 507.798
28 Buppert activities for oil and gas of 1,380.168 9,959 645,802 50.105 555905 56.587 1,308.399
29 Bupport activities for cther mining 60.113 296 18745 0.630 10.309 1.346 31.029
30 Power generaticn and supply 931.416 2,098 195.699 7.686 444,682 108.066 757.140
31 Matural gas distribution 121.620 180 15.027 0.454 10.723 9.830 36.034
32 Water- sewage and other systermns 15.877 137 6590 0.244 5.265 0603 12701
33 MNew residential 1-unit structures- ¢ 1,179.143 7,836 277535 74780 45925 6.265 404506
34 New multifamily housing structure 36.296 319 11.109 3.085 3.012 0.099 17.308
35 Mew residential additions and alter 351.242 1,948 68377 18.002 45548 1.860 133.787
36 Mew farm housing units 0.000 0 0.000 0.000 0.000 0.000 0.000
37 Manufacturing and industrial build 138.949 1,560 56526 14.635 3638 0.798 75.597
38 Commercial and institutional build 656.357 6,701 238133 62.883 34.032 4123 332171
39 Highway- street- bridge- and tunne 391.497 3,599 131.994 34775 32226 2.532 201.527
40 Water- sew er- and pipeline constru 165.296 1,370 49747 13.167 11.335 1.071 75.319
41 Other new construction 321.000 3441 123748 32.909 17.217 1.366 175.239
42 Maintenance and repair of farm an 78.289 563 20.078 5.318 0.581 0.374 26.350
43 Maintenance and repair of nonresic 255.292 2,104 74.957 19,887 6.105 1872 102.822
44 Maintenance and repair of highway 74.888 284 32.056 8.525 0.496 0.564 41.641
45 Other maintenance and repair cons 131.083 1,959 72.090 18.817 -7.725 0.797 83.979
46 Dog and cat food manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
47 Other animal food manufacturng 6.453 10 0.208 0.014 0.027 0.019 0.267
48 Flour milling 0.000 0 0.000 0.000 0.000 0.000 0.000
49 Rice milling 0.000 o] 0.000 0.000 0.000 0.000 0.000
50 Malt manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
51 Wet comn milling 0.000 o] 0.000 0.000 0.000 0.000 0.000
52 Soybean processing 0.000 o] 0.000 0.000 0.000 0.000 0.000
53 Other oilseed processing 0.000 0 0.000 0.000 0.000 0.000 0.000
Vesiom2. 01105 Page #1 Rep ort SA050
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,ﬂyrg[,, Output, Value Added and Employment Avsus1o.2008
g Bag¥ear2006 Copy of Wyoming Model V2.iap

Industry Employee Proprietor ~ Other Property  Indirect Total

Industry Output* Employment Compensation*  Income* Income* Business Tax* Value Added*

54 Fats and o1ls refining and blending 0.000 0 0.000 0.000 0.000 0.000 0.000
55 Breakfast cereal manufacturing 1.077 1 0.033 0.002 0.014 0.003 0.052
56 Sugar manufacturing 205.708 369 14.333 0.781 2173 0.933 18.221
57 Confectionery manufacturing from 0.000 0 0.000 0.000 0.000 0.000 0.000
58 Confectionery manufacturing from 2932 34 0.643 0.044 0.943 0.038 1.668
59 Monchocolate cenfectionery manui 0.580 2 0.059 0.004 0.075 0.003 0.141
60 Frozen food manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
61 Fruit and vegetable canning and dr 0.000 0 0.000 0.000 0.000 0.000 0.000
62 Fluid milk manufacturing 3.9%90 7 0185 0.010 0.036 0.014 0.245
63 Creamery butter manufacturing 0.000 o] 0.000 0.000 0.000 0.000 0.000
&4 Cheesemarufacturing 0757 1 0.027 0.002 0.005 0.003 0.036
65 Dry- condensed- and evaporated d: 0.000 0 0.000 0.000 0.000 0.000 0.000
66 Ice crearn and frozen dessert manu 0331 1 0014 0.001 0015 0.001 0.031
67 Ammal- except poultry- slaughter: 61.031 170 2.574 0.138 0.730 0.188 3.630
63 Meat processed from carcasses 10.213 25 0406 0.025 0121 0.028 0580
69 Rendering and meat byproduct pro 0.000 0 0.000 0.000 0.000 0.000 0.000
70 Poultry processing 0.000 o 0.000 0.000 0.000 0.000 0.000
71 Beafood product preparation and p: 0.000 0 0.000 0.000 0.000 0.000 0.000
72 Frozen cakes and other pastries ma 0.000 0 0.000 0.000 0.000 0.000 0.000
73 Bread and bakery product- except 2.066 95 1.014 0.062 0.648 0.028 1752
74 Cookie and cracker manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
75 Mixes and dough made from purch 0.000 0 0.000 0.000 0.000 0.000 0.000
76 Dry pasta manufacturing 0.000 o] 0.000 0.000 0.000 0.000 0.000
77 Tortilla manufacturing 0.000 o] 0.000 0.000 0.000 0.000 0.000
78 Roasted nuts and peanut butter mar 0.000 1} 0.000 0.000 0.000 0.000 0.000
79 Other snack food maruifacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
80 Coffee and tea manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
81 Flavoring syrup and concentrate m 0.000 o] 0.000 0.000 0.000 0.000 0.000
82 Mayonnaise- dressing- and saucen 11.772 36 0730 0.051 0.556 0.019 1.356
83 Spice and extract manufacturing 347% 10 0235 0.016 0.296 0012 0.559
84 All other food manufacturing 0.000 1} 0.000 0.000 0.000 0.000 0.000
85 Boft drink and 1ce manufacturing 181.363 286 15.508 2.389 9644 1.220 28758
86 Breweries 3012 51 1.836 0319 2742 2794 7.692
87 Wineries 0.000 o 0.000 0.000 0.000 0.000 0.000
88 Distilleries 1.064 2 0.031 0.007 0012 0.171 0.220
89 Tobacco sterntming and redrying 0.000 0 0.000 0.000 0.000 0.000 0.000
90 Cigarette manufacturing 0.000 o] 0.000 0.000 0.000 0.000 0.000
91 Other tobacco product manufacturs 1.706 2 0.019 0.002 0.140 0.000 0.162
92 Fiber- yamn- and thread mills 0.000 o] 0.000 0.000 0.000 0.000 0.000
93 Broadwoven fabric mills 0.000 o 0.000 0.000 0.000 0.000 0.000
4 Narrow fabric mills and schiffls err 0.000 o 0.000 0.000 0.000 0.000 0.000
95 Nonw oven fabric mills 0.000 o 0.000 0.000 0.000 0.000 0.000
96 Kt fabric mulls 0.000 0] 0.000 0.000 0.000 0.000 0.000
97 Textile and fabric finishng mills 17.464 33 0.300 8.605 1.181 0.422 11.008
98 Fabric coating mills 0.000 o] 0.000 0.000 0.000 0.000 0.000
99 Carpet and rug mills 0.000 o] 0.000 0.000 0.000 0.000 0.000
100 Curtain and linen mulls 1456 g 0183 0.003 0.119 0.004 0.309
101 Textilebag and canvasmulls 6.254 55 1.028 0.020 0.146 0.014 1.208
102 Tire cord and tire fabric mills 0.000 o] 0.000 0.000 0.000 0.000 0.000
103 Other miscellaneous textile produc 5.082 39 0.939 0.017 0.106 0.019 1.080
104 Sheer hosiery mills 0.000 o] 0.000 0.000 0.000 0.000 0.000
105 Other hosiery and sock mills 0.000 o] 0.000 0.000 0.000 0.000 0.000
106 Other apparel knitting mills 0.000 o] 0.000 0.000 0.000 0.000 0.000
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Output, Value Added and Employment  Auesto.20s

| Base Year2006 Copy of Wyoming Model V2.iap
Copright MG 2008
Industry Employee Proprietor ~ Other Property  Indirect Total

Industry Output* Employment Compensation*  Income* Income* Business Tax* Value Added*
107 Cut and sew apparel manufacturing 14.257 130 1.257 0.859 0.805 0.048 2.970
108 Accessories and cther apparel man 0.241 3 0.022 0.012 0.007 0.001 0.042
109 Leather and hide tanning and finist 14.253 75 0.513 0.300 0119 0.029 0.961
110 Footwear manufacturing 0.000 o] 0.000 0.000 0.000 0.000 0.000
111 Other leather product manufacturir 5.201 53 0.593 0.383 0212 0.026 1.214
112 Sawrmnills 171.964 720 18579 2.651 16799 0.649 38678
113 Wood preservation 15.384 59 Leng 0.279 0.626 0.056 2.562
114 Recenstituted wood product manui 0.000 0 0.000 0.000 0.000 0.000 0.000
115 Veneer and plywood manufacturin 0.000 0 0.000 0.000 0.000 0.000 0.000
116 Engineered wood member and trus 31.257 211 5747 0.833 5.760 0.142 12.483
117 Wood windows and door manufact 0.000 0 0.000 0.000 0.000 0.000 0.000
118 Cut stock- resawmg lumber- and p 6.899 54 1108 0.146 0.234 0.026 1.514
119 Other millwork- including flooring 1.434 10 0.233 0.031 0.025 0.005 0.293
120 Wood container and pallet manufa 2384 25 0426 0.057 0.122 0.008 0.614
121 Manufactured home- mobile home 0129 1 0020 0.003 0012 0.000 0.035
122 Prefabricated wood building manu 8.296 61 1.428 0.210 0.468 0.031 2.137
123 Miscellaneous woad product manu 1.247 11 0221 0.032 0.221 0.005 0.479
124 Pulp mills 0.000 o] 0.000 0.000 0.000 0.000 0.000
125 Paper and paperboard mulls 0.000 0 0.000 0.000 0.000 0.000 0.000
126 Paperboard container manufacturis 0.000 0 0.000 0.000 0.000 0.000 0.000
127 Flesuble packaging foil manufactu 0.000 0 0.000 0.000 0.000 0.000 0.000
128 Surface-coated paperboard manufa 0.000 0 0.000 0.000 0.000 0.000 0.000
129 Coated and laminated paper and pz 61.105 2 0.062 32.237 17.731 1.546 51.576
130 Coated and uncoated paper bag ma 0.000 1} 0.000 0.000 0.000 0.000 0.000
131 Die-cut paper office supplies mam 0.000 1} 0.000 0.000 0.000 0.000 0.000
132 Envelope mamfacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
133 Stationery and related product man 0.000 o] 0.000 0.000 0.000 0.000 0.000
134 Sanitary paper product manufactar 0.000 o] 0.000 0.000 0.000 0.000 0.000
135 Al other converted paper product 0.000 0 0.000 0.000 0.000 0.000 0.000
136 Mamifold busmness forms printng 0.043 1 0010 0.001 0.007 0.000 0.018
137 Books printing 0.000 o] 0.000 0.000 0.000 0.000 0.000
138 Blankbook and looseleaf binder m: 0.051 1 0010 0.001 0.013 0.000 0.025
139 Cormmercial printing 24.102 476 11.977 1.028 2.149 0.187 15.340
140 Tradebinding and related work 0.000 0 0.000 0.000 0.000 0.000 0.000
141 Prepress services 0.000 o] 0.000 0.000 0.000 0.000 0.000
142 Petroleum refineries 6,504.092 836 33497 14.139 123782 8776 230,154
143 Asphalt paving mizture and block 50.685 85 5.918 0.474 0.295 0.061 6.748
144 Asphalt shingle and coating matert 0.000 0 0.000 0.000 0.000 0.000 0.000
145 Petroleurn lubricating oil and greas 0.000 0 0.000 0.000 0.000 0.000 0.000
146 All other petroleum and coal produ 13.194 18 1.323 0.223 0.880 0.026 2.452
147 Petrochemnical manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
148 Industrial gas manufacturing 71.000 108 5.187 0.256 11.445 0.252 17.141
149 Synthetic dye and pigment manufa 0.000 0 0.000 0.000 0.000 0.000 0.000
150 Other basic morganic chernical ma 482.934 913 20,755 4.143 48874 1.541 145.313
151 Other basic erganic chemical marn 2500 a 0412 0.021 0.216 0.026 0.675
152 Plastics material and resin manufac 0.000 0 0.000 0.000 0.000 0.000 0.000
153 Synthetic rubber manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
154 Cellulosic orgamic fiber manufacty 0.000 0 0.000 0.000 0.000 0.000 0.000
155 Noneellulosic organic fiber manuf: 0.000 0 0.000 0.000 0.000 0.000 0.000
156 Nirogenous fertilizer manufacturr 146.050 112 10631 0.237 14.568 0.53% 26.075
157 Phosphatic fertilizer manufacturing 100.376 113 10,586 0.626 -0.374 0.553 11.392
158 Fertilizer- mixing only- marufactu 0.000 0 0.000 0.000 0,000 0.000 0.000
159 Pesticide and other agricultural che 0.000 0 0.000 0.000 0.000 0.000 0.000
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160 Pharmaceutical and medicine mam 70.196 o4 5.287 0.360 5.170 0252 11.068
161 Pamnt and coatng manufacturing 0.000 o 0.000 0.000 0.000 0.000 0.000
162 Adhesive manufacturing 0.000 o] 0.000 0.000 0.000 0.000 0.000
163 Soeap and other detergent manufact 0.000 0 0.000 0.000 0.000 0.000 0.000
164 Polish and other sanitation good m 113.500 112 9793 0.520 22.087 0.695 33.095
165 Burface active agent manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
166 Toulet preparation manufacturing 0.946 1 0057 0.007 0.233 0.003 0.345
167 Printing ink manufacturing 0.000 o 0.000 0.000 0.000 0.000 0.000
168 Explosives manufacturing 28799 120 9225 0.609 2364 0177 12.374
169 Custom cormpounding of purchasec 4.598 11 0.424 0.018 0.156 0.005 0.602
170 Photographic film and chemical my 0.000 o 0.000 0.000 0.000 0.000 0.000
171 Other miscellaneous chemical proc 13.876 29 2.495 0.105 0.556 0.07¢ 3.232
172 Plastics packaging materials- film 0.000 0 0.000 0.000 0.000 0.000 0.000
173 Plastics pipe- fittings- and profile = 25.118 5 3.093 0.055 2.836 0.136 6.172
174 Larminated plastics plate- sheet- an 3783 17 0.678 0.010 0.453 0.021 1.160
175 Plastics bottle manufacturing 4769 16 0.639 0.012 0.773 0.026 1.449
176 Resilient floor covering manufactu 0.000 0 0.000 0.000 0.000 0.000 0.000
177 Plastics plumbing fixtures and all ¢ 77.534 429 15713 0.330 10.045 0.450 26,537
178 Foam product manufacturing 0.000 o 0.000 0.000 0.000 0.000 0.000
179 Tire manufacturing 0.000 o] 0.000 0.000 0.000 0.000 0.000
180 Rubber and plastics hose and beltir 0.593 3 0.100 0.002 0.075 0.003 0.181
181 Other rubber product manufacturin 2.178 11 0.430 0.009 0.281 0.013 0.734
182 Vitreous china plumbing fizture m 0.000 0 0.000 0.000 0.000 0.000 0.000
183 Virecus china and earthenware art 0.208 2 0.098 0.000 0.020 0.002 0120
184 Parcelain electrical supply manufa 0.000 1} 0.000 0.000 0.000 0.000 0.000
185 Brick and structural clay tile manu 0.000 0 0.000 0.000 0.000 0.000 0.000
186 Ceramic wall and floor tile manufa 0.000 0 0.000 0.000 0.000 0.000 0.000
187 Wonelay refractory manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
188 Clay refractory and other structura 0.000 0 0.000 0.000 0.000 0.000 0.000
189 Glass container manufactunng 0.000 o] 0.000 0.000 0.000 0.000 0.000
190 Glass and glass products- except g 0.000 1} 0.000 0.000 0.000 0.000 0.000
191 Cement marufacturing 80.298 148 2820 0.03% 23 668 05678 34.2¢4
192 Ready-mix conerete manufacturing 130.522 521 23133 0.097 11.578 0.908 35715
193 Concrete block and brick marmfact 12.810 =1 2345 0.011 1.587 0111 4.054
194 Conerete pipe manufacturing 0218 1 0.040 0.000 0.030 0.002 0.072
195 Other conerete product manufactur 1.133 i 0302 0.001 0.147 0.009 0.451
196 Limemanufacturng 0.000 o] 0.000 0.000 0.000 0.000 0.000
197 Gypsum product manufacturing 7.133 184 10708 0.057 17.098 0806 28.667
198 Abrasive product manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
199 Cut stone and stone product manuf 1.359 15 0388 0.002 0.015 0.009 0.413
200 Ground or treated minerals and ear 7.971 28 1.206 0.005 3120 0.069 4.400
201 Mineral wool manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
202 Miscellaneous nonmetallic mineral 0.000 0 0.000 0.000 0.000 0.000 0.000
203 Iren and steel mills 0.000 0] 0.000 0.000 0.000 0.000 0.000
204 Ferroalloy and related product mar 0.000 0 0.000 0.000 0.000 0.000 0.000
205 Iren- steel pipe and tube from pure 0.000 0 0.000 0.000 0.000 0.000 0.000
206 FRolled steel shape manufacturmg 0.000 0 0.000 0.000 0.000 0.000 0.000
207 Steel wire drawing 0.000 0] 0.000 0.000 0.000 0.000 0.000
208 Alumina refining 0.000 o] 0.000 0.000 0.000 0.000 0.000
209 Primary aluminum production 0.000 o] 0.000 0.000 0.000 0.000 0.000
210 ZBecondary smelting and alloying o 0.000 0 0.000 0.000 0,000 0.000 0.000
211 Aluminum sheet- plate- and foil m 0.000 o] 0.000 0.000 0.000 0.000 0.000
212 Aluminum extruded product manu 0.000 o] 0.000 0.000 0.000 0.000 0.000
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213 Other alummnum rollng and draw 0.000 0 0.000 0.000 0.000 0.000 0.000
214 Primary smelting and refining of ¢ 0.000 0 0.000 0.000 0.000 0.000 0.000
215 Primary nonferrous metal- except ¢ 0.000 o] 0.000 0.000 0.000 0.000 0.000
216 Copper rolling- drawing- and extru 0.000 0 0.000 0.000 0.000 0.000 0.000
217 Copper wire- except mechanical- d 0.000 0 0.000 0.000 0.000 0.000 0.000
218 Becondary processing of copper 0.000 o] 0.000 0.000 0.000 0.000 0.000
219 Nonferrous metal- except copper & 0.000 o 0.000 0.000 0.000 0.000 0.000
220 Secondary processing of other non 0.000 0 0.000 0.000 0.000 0.000 0.000
221 Ferrous metal foundaries 0.000 o] 0.000 0.000 0.000 0.000 0.000
222 Aluminum foundries 0.000 o] 0.000 0.000 0.000 0.000 0.000
223 Nonferrous foundries- except alum 26.640 134 5.454 3.373 1872 0.246 10,545
224 Iren and steel forging 0.927 5 0,149 0.006 0.076 0.003 0.234
225 Nonferrous forging 1.241 & 0,189 0.008 0.121 0.004 0.322
226 Customnroll forming 0.000 o] 0.000 0.000 0.000 0.000 0.000
227 Al other forging and stamping 0.000 0 0.000 0.000 0.000 0.000 0.000
228 Cutlery and flatware- except precic 0.000 0 0.000 0.000 0.000 0.000 0.000
229 Hand and edge tool manufacturing 1.542 2 0.296 0.015 0.199 0.007 0.518
230 Saw blade and handsaw manufactu 0.000 0 0.000 0.000 0.000 0.000 0.000
231 Kitchen utensil- pot- and pan mant 0.000 0 0.000 0.000 0.000 0.000 0.000
232 Prefabricated metal buildings and ¢ 0.922 4 0110 0.005 0.017 0.003 0.135
233 Fabricated structural metal manufa 47.819 190 2118 0.395 6.749 0262 16.524
234 Plate work manufacturing 2875 44 1.756 0.071 1.761 0.047 3.636
235 Metal window and door manufacts 0.000 0 0.000 0.000 0.000 0.000 0.000
236 Sheet metal work manufacturing 8.668 57 1.560 0.070 0.934 0.035 2.648
237 Omamental and architectural meta 4.737 32 0.830 0.039 0441 0.019 1.328
238 Power boiler and heat exchanger rr 0.000 0 0.000 0.000 0.000 0.000 0.000
239 Metal tank- heavy gauge- manufac 48.112 260 11.872 0.450 5.071 0.243 17.636
240 Metal can- box- and cther containe 123.774 251 14718 0.693 7.620 0677 23.708
241 Hardware manufacturing 0.000 o] 0.000 0.000 0.000 0.000 0.000
242 Spring and wire product manufacth. 0.000 0 0.000 0.000 0.000 0.000 0.000
243 Machme shops 76.042 547 30596 1.332 3.859 0.573 36.410
244 Turned product and screw - nut- an 0493 2 0.14% 0.007 0.079 0.003 0.238
245 Metal heat treating 0810 5 0156 0.006 0.097 0.005 0.264
246 Metal coating and norprecious eng 1.357 10 0241 0.010 0.118 0.005 0.374
247 Electroplating- anodizing- and colc 25.060 158 6.180 0.281 4.764 0.131 11.357
248 Metal valve manufacturing 0.299 2 0.035 0.001 0.032 0.001 0.069
249 Ball and roller bearing manufactur, 0.163 1 0018 0.001 0.014 0.001 0.034
250 Small arms manufactunng 6.308 49 1.641 0.106 0,461 0299 2,506
251 Other ardnance and accessories mz 0.000 0 0.000 0.000 0.000 0.000 0.000
252 Fabricated pipe and pipe fitting ma 0120 1 0018 0.001 0.010 0.000 0.030
253 Industrial pattemn manufacturng 0.000 0 0.000 0.000 0.000 0.000 0.000
254 Enameled 1ron and metal santtary 1 0.000 0 0.000 0.000 0.000 0.000 0.000
255 Miscellaneous fabricated metal prc 23.318 140 4.438 0.203 2.114 0.104 6.859
256 Ammuniticn manufacturing 0457 2 0.086 0.004 0.017 0.007 0113
257 Farm machinery and equipment 2.085 24 0775 0.009 0703 0.015 1.503
258 Lawn and garden equiprment manu 0.000 o] 0.000 0.000 0.000 0.000 0.000
259 Censtruction machinery manufach: e781 15 0625 0.006 0.474 0.033 1139
260 Mmnmng machmery and equipment 1 0.000 0] 0.000 0.000 0.000 0.000 0.000
261 Oil and gas field machinery and eq 55.957 170 8.930 0.042 1.095 0.203 10.270
262 Sawmill and woodwerking machin 0.000 0 0.000 0.000 0.000 0.000 0.000
263 Plastics and rubber industry machis 0.000 0 0.000 0.000 0,000 0.000 0.000
264 Paper industry machinery manufac 0.000 0 0.000 0.000 0,000 0.000 0.000
265 Textilemachmery mamfacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
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266 Printing machinery and equipment 0.000 o 0.000 0.000 0.000 0.000 0.000
267 Food product machinery manufach 0.000 0 0.000 0.000 0.000 0.000 0.000
268 Remiconductor machinery manufac 0.000 0 0.000 0.000 0.000 0.000 0.000
269 All other industrial machinery man 4.516 21 1.167 0.013 0122 0.010 1.312
270 Office machinery manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
271 Optical instrurnent and lens manuf; 0.100 1 0.015 0.000 0.001 0.000 0.017
272 Photographic and photocopying eq 0.000 0 0.000 0.000 0.000 0.000 0.000
273 Other commercial and service indu 50.588 215 8134 0.079 0.552 0111 8.875
274 #utomatic vending- comrmercial la 0.000 0 0.000 0.000 0.000 0.000 0.000
275 Adr purification equipment marufa 0.000 0 0.000 0.000 0.000 0.000 0.000
276 Industrial and commercial fan and 0.000 0 0.000 0.000 0.000 0.000 0.000
277 Healing equipment- except warm a 0.000 o 0.000 0.000 0.000 0.000 0.000
278 AC- refrigeration- and forced airh 0.000 0 0.000 0.000 0.000 0.000 0.000
279 Industrial mold manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
280 Metal cutting machine tool manufa 1.313 7 0.196 0.002 0.051 0.004 0.253
281 Metal forming machine tool rmanuf 3.948 24 1.180 0.014 0.251 0.020 1.465
282 Bpecial tool- die- jig- and fixture 1 0.000 0 0.000 0.000 0.000 0.000 0.000
283 Cuttingtool and machine tool acce 0.000 0 0.000 0.000 0.000 0.000 0.000
284 Rolling mull and other metalworkir 0.000 0 0.000 0.000 0.000 0.000 0.000
285 Turbine and turbine generator set v 0.000 0 0.000 0.000 0.000 0.000 0.000
286 Other engine equipment manufact. 0.000 o] 0.000 0.000 0.000 0.000 0.000
287 Speed changers and mechanical po 0.000 0 0.000 0.000 0.000 0.000 0.000
288 Pump and pumping equiprnent rmat 7.300 22 1.355 0.014 0.630 0.037 2.036
282 Anrand gas compressor manufactu 0.000 o] 0.000 0.000 0.000 0.000 0.000
290 Measuring and dispensing pump 1. 0.000 o] 0.000 0.000 0.000 0.000 0.000
291 Elevator and moving stairway man 0.000 0 0.000 0.000 0.000 0.000 0.000
292 Conveyor and conveying equipmet 0.000 o] 0.000 0.000 0.000 0.000 0.000
293 Overhead cranes- hoists- and mone 0.000 0 0.000 0.000 0.000 0.000 0.000
294 Industrial truck- trailer- and stacke 0.000 o] 0.000 0.000 0.000 0.000 0.000
295 Power-driven handtool manufactur 0.000 0 0.000 0.000 0.000 0.000 0.000
296 Welding and soldering equipment 1 0.000 1} 0.000 0.000 0.000 0.000 0.000
297 Packaging machinery manufacturir 0.000 0 0.000 0.000 0.000 0.000 0.000
298 Industrial process fumnace and over 0.000 0 0.000 0.000 0.000 0.000 0.000
299 Flud power cylinder and actuator 1 0.000 0 0.000 0.000 0.000 0.000 0.000
300 Flid power pump and rotor mam 0.000 0 0.000 0.000 0.000 0.000 0.000
301 Seales- balances- and miscellaneol 3.952 16 0877 0.010 0.329 0.020 1.236
302 Electromc computer manufacturing 25.631 11 0679 0.006 0.004 0.054 0.743
303 Computer storage device manufact 0.000 o] 0.000 0.000 0,000 0.000 0.000
304 Computer terminal manufacturing 0.000 o] 0.000 0.000 0.000 0.000 0.000
305 Other computer peripheral equipm 33.509 g7 3264 0.028 0.009 0.083 3.384
306 Telephone apparatus manufacturin 0.000 0 0.000 0.000 0.000 0.000 0.000
307 Broadcast and wireless communic: 0.000 o 0.000 0.000 0.000 0.000 0.000
308 Other communicaticons equipment 0.000 0] 0.000 0.000 0.000 0.000 0.000
309 Audio and video equipment manuf 1.706 2 0.050 0.000 0.000 0.002 0.053
310 Electron tube manufacturing 0.000 o] 0.000 0.000 0.000 0.000 0.000
311 Semicenductors and related device 0.000 0 0.000 0.000 0.000 0.000 0.000
312 All other electronic comp onent ma 16.314 30 2.375 0.019 -0.010 0.041 2.425
313 Electromedical apparatus manufacl 4.661 13 0.599 0.006 0.006 0.012 0.623
314 Zearch- detection- and navigation i 0771 3 0.060 0.000 0.001 0.001 0.062
315 Automatic environmental control © 0.600 4 0.069 0.000 0,000 0.001 0.071
316 Industrial process variable instrum 4.814 18 1.933 0.017 0.001 0.026 1.978
317 Totalizing fluid meters and countir 13.050 33 1221 0.010 0.028 0.031 1.290
318 Eledricity and signal testing instru 0.000 o] 0.000 0.000 0.000 0.000 0.000
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312 Analytical laboratory nstrument 3.991 12 0.592 0.007 0.000 0.011 0.609
320 Irradiation apparatus manufacturin 0.000 o 0.000 0.000 0.000 0.000 0.000
321 'Watch- clock- and cther measuring 13.049 56 2.020 0.015 0.016 0.034 2.084
322 Boftware reproducing 0.000 o] 0.000 0.000 0.000 0.000 0.000
323 audio and video media reproductic 0.000 0 0.000 0.000 0.000 0.000 0.000
324 Magnetic and optical recording me 0.000 0 0.000 0.000 0.000 0.000 0.000
325 Eleciric larmp bulb and part manufe 0.000 o 0.000 0.000 0.000 0.000 0.000
326 Lighting fixture manufacturing 4.420 17 1129 0.006 0.428 0.038 1.601
327 Electric housewares and household 0.000 0 0.000 0.000 0.000 0.000 0.000
328 Houschold vacunmn cleaner manufe 0.000 0 0.000 0.000 0.000 0.000 0.000
329 Household cooking appliance man 0.000 0 0.000 0.000 0.000 0.000 0.000
330 Household refrigerator and home £ 0.000 0 0.000 0.000 0.000 0.000 0.000
331 Household laundry equipment mar: 0.000 0 0.000 0.000 0.000 0.000 0.000
332 Other major household appliance n 0.000 0 0.000 0.000 0.000 0.000 0.000
333 Eleciric power and specalty transf 0.000 0 0.000 0.000 0.000 0.000 0.000
334 Motor and generater manufacturin; 34.227 107 8414 0.053 5.320 0.297 14.083
335 @Fwitchgear and switchboard appar: 0726 3 0162 0.001 0.134 0.005 0.301
336 Relay and industrial control manuf 0.380 2 0.079 0.000 0.008 0.002 0.090
337 Storage battery manufacturing 0.000 o 0.000 0.000 0.000 0.000 0.000
338 Primary battery manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
339 Fiber optic cable manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
340 Other communication and energy v 0.000 0 0.000 0.000 0.000 0.000 0.000
341 Wiring device manufacturing 0.000 0 0.000 0.000 0.000 0.000 0.000
342 Carbon and graphite product manu 12.021 54 2768 0.017 3.527 0.090 6.401
343 Miscellaneous electrical equipmen 0.674 3 0164 0.001 0.025 0.004 0.194
344 automobile and light truck manufe 0.000 0 0.000 0.000 0.000 0.000 0.000
345 Heavy duty truck manufacturing 2182 2 0.179 0.026 0.100 0.009 0.314
346 Motor vehicle body manufacturing 44363 171 7.650 1.032 -3.912 0.141 4.952
347 Truck trailer manufacturing 6176 24 0929 0.113 0.037 0.020 1.099
343 Moter home manu facturing 0.000 o] 0.000 0.000 0.000 0.000 0.000
349 Travel trailer and camper manufac! 36.911 189 7.191 0.841 0.212 0118 8.363
350 Motor vehicle parts manufacturing 24.691 76 2.615 0.551 0.492 0.059 377
351 Adreraft manufacturing 83.504 168 8225 5019 0258 0233 13.735
352 Adreraft engine and engine parts m 0362 1 0.020 0.004 0.010 0.001 0.034
353 Other aircraft parts and equipment 0.220 1 0.023 0.006 0.004 0.000 0.034
354 Guided missile and space vehicle & 0.000 0 0.000 0.000 0.000 0.000 0.000
355 Propulsion units and parts for spac 0.000 0 0.000 0.000 0.000 0.000 0.000
356 Railroad rolling stock manufacturn 0.808 2 0.044 0.012 0.008 0.001 0.065
357 Ship building and repairing 0.000 0 0.000 0.000 0.000 0.000 0.000
358 Boatbuilding 0.000 o 0.000 0.000 0.000 0.000 0.000
359 Motereycle- bicycle- and parts ma 0.458 1 0021 0.003 0.004 0.000 0.028
360 Miltary armered vehicles and tank 0.000 0 0.000 0.000 0.000 0.000 0.000
361 All other transportation equipment 0.456 1 0012 0.005 0.022 0.001 0.047
362 Wood kitchen cabinet and countert 30.723 309 7.193 0.487 2.544 0169 10.393
363 Upholstered household furniture m 1.148 10 0326 0.023 0.046 0.003 0,398
364 Nonupholstered wood household fi 11.201 112 2.365 0.166 1.284 0.026 3.841
365 Metal household furmture manufac 1.630 10 0385 0.02¢ 0.503 0.005 0.920
366 Institutional furniture manufacturir 0.000 0 0.000 0.000 0.000 0.000 0.000
367 Other household and institutional £ 0.000 o] 0.000 0.000 0.000 0.000 0.000
368 Wood office furniture manufactur: 0.000 0 0.000 0.000 0.000 0.000 0.000
369 Custom architectural woodwork ar 2.597 32 0913 0.063 0348 0.006 1.330
370 Office fumniture- except w ood- rmat 0.000 0 0.000 0.000 0,000 0.000 0.000
371 Showcases- partitions- shelving- ar 0.093 1 0.022 0.001 0.019 0.000 0.043
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372 Mattress manufacturing 0.000 o 0.000 0.000 0.000 0.000 0.000
373 Blind and shade manufacturmg 0.000 0 0.000 0.000 0.000 0.000 0.000
374 Laberatory apparatus and fumniture 2.553 12 0331 0.547 0.099 0.010 0.987
375 Burgical and medical instrument m 0.000 0 0.000 0.000 0.000 0.000 0.000
376 Burgical appliance and supplies me 3.010 12 0.335 0.504 0519 0.012 1.370
377 Dental equipment and supplies ma 0.000 0 0.000 0.000 0.000 0.000 0.000
378 Ophthalmic goods manufacturing 0.520 4 0.055 0.086 0.104 0.002 0.247
379 Dental labcratories 3.85¢ 54 0,892 1431 0.043 0.015 2.386
380 Jewelry and silverware manufactur 2.901 15 0.132 0.235 0.054 0.007 0.428
381 Eporting and athletic goods manufi 6.670 40 0.330 0.640 0.133 0.036 1.138
382 Doll- toy- and garne manufacturing 3.196 15 0177 0.334 0.249 0.013 0773
383 Office supplies- except paper- man 0.000 o 0.000 0.000 0.000 0.000 0.000
384 Sign manufacturing 10.705 107 1.942 3.024 0.175 0.056 5.197
385 Gasket- packing- and sealing devic 0.000 0 0.000 0.000 0.000 0.000 0.000
386 Musical instrument manufacturing 0.000 o] 0000 0.000 0.000 0.000 0.000
387 Broom- brush- and mop manufact: 0.000 0 0.000 0.000 0.000 0.000 0.000
383 Burial casket marufacturing 2.910 20 0326 0.659 0.717 0.018 1.720
382 Buttons- pins- and all other miscel 5.963 48 0.544 0.968 0.127 0.023 1.682
390 Wholesale trade 1,424.995 9128 475121 63.76% 210826 210668 960,384
391 Airtransportation 128.698 690 24692 -1.498 0.949 3.036 27179
392 Rail transportation 958.786 3487 331.080 -1.407 228705 17.691 576.079
393 Water transportation 55.008 135 0485 2451 2,583 0.441 5.961
394 Truck transpertation 734.941 5,597 209423 53.442 75092 7.699 345655
395 Transt and ground passenger trans 45.052 833 13.031 1.550 6.348 1.020 26.549
396 Ppeline transportation 438.518 670 S0.008 12.644 34.510 22275 129,438
397 Scenic and sightseeing transportati 68.047 872 30.228 17.581 -1.585 7.827 54.052
398 Postal service 108.339 1,711 21662 0.000 3664 0.000 85.325
399 Couriers and messengers Tr.005 1,165 33718 0.699 13.520 1114 49.051
400 Warehousing and storage 63.058 1,624 32.036 2.389 7.543 0.291 42.259
401 Moter vehicle and parts dealers 470.961 4,999 192,461 22.306 22831 67.051 304650
402 Furniture and home furnishings ste 84.020 1,078 24.958 5.386 10.255 11.988 52.587
403 Electrenics and appliance stores 38412 865 21735 3.189 0.995 5.596 31.516
404 Building material and garden supp 246.640 2,983 28591 5.070 21.788 35.120 150.569
405 Food and beverage stores 274587 4,858 108198 10.656 20.560 30.52% 169.544
406 Health and personal care stores 83.650 1,547 31.015 5.558 2372 11.353 50,259
407 Gazoline stations 311.953 4,223 33.81% 13.150 71.230 45.265 213,463
408 Clothing and clothing accessories ¢ 105.122 1,836 28498 5.520 19.340 15.291 69.149
409 Sporting goods- hobby-book and 75.052 2,194 25113 3.915 3.980 10,134 43.142
410 General merchandise stores 334.829 6,305 136.441 3.176 9482 47.495 196.594
411 Miscellaneous store retailers 108.507 4019 42,744 15.879 T7.043 15.797 81.463
412 MNonstere retailers 298.314 5,254 54.393 7722 125770 33662 221.547
413 MNewpaper publishers 105.686 1,306 33713 3.101 11.407 0549 48.470
414 Periodical publishers 26.360 152 4.916 0.352 2.451 0121 7840
415 Book publishers 5.18% 21 0.852 0.071 0.531 0.028 1.481
416 Database- directory- and cther pub 6.209 11 1.276 0.099 2,121 0.052 3.548
417 Software publishers 2153 11 0,199 0.022 0186 0.007 0414
418 Motion picture and video industrie 74.477 560 5408 0.640 0.641 0.274 7.962
419 Sound recording industries 2.857 12 0.356 0.026 1.426 0.009 1.81¢
420 Radio and television broadeasting 95.050 616 18.682 1.651 -0.124 0.254 20.462
421 Cable netw orks and program distr 0708 2 0.010 0.001 0.052 0.003 0.065
422 Telecommunications 503.754 1,628 27.075 7443 100.062 32.360 226.940
423 Information services 43794 179 7523 0.810 3377 0.274 11.984
424 Data processing services 45.212 333 9559 0.841 3728 0182 14.311
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,ﬂyrg[,, Output, Value Added and Employment Avsus1o.2008
g Bag¥ear2006 Copy of Wyoming Model V2.iap

Industry Employee Proprietor ~ Other Property  Indirect Total

Industry Output* Employment Compensation*  Income* Income* Business Tax* Value Added*
425 MNondepositery credit intermediatic 82.048 671 31.132 0.761 13.349 3461 48703
426 Becurties- commeodity contracts- u 303.881 3,080 46.063 33764 -11.503 2.021 70,345
427 Insurance carriers 245.698 1,162 43.650 9.239 17.597 8753 79.238
428 Insurance agencies- brokerages- ar 162.922 1,882 58506 11.483 68185 0.872 139.046
429 Funds-trusts- and other financial v 165422 694 2734 6.925 -0.468 0.407 9.598
430 Monetary authorities and depositor 736.009 4,032 174.786 4.443 337.608 3.415 526.252
431 Real estate 2,033.647 10,973 64654 268.159 842770 251567 1,427.190
432 Automotive equipment rental and | 43979 315 6.587 1.239 6.253 0.790 14.889
433 Video tape and dise rental 21.384 540 3884 0.701 1.369 0.522 6476
434 Machinery and equiprment rental ar 436.311 1,350 67769 12.474 101715 6.367 188.325
435 General and consumer goods renta 46.443 839 21.875 4.052 -0.094 0.476 26.309
436 Lessors of nonfinancial mtangible 124.015 52 4.680 0.000 35821 3.918 44419
437 Legal services 251.033 2,810 31.854 39.120 26.454 4.606 152.073
438 Accounting and bookkeeping servi 185.865 2,176 59730 28.282 5.002 0.755 93,859
439 Architectural and engineering serv 500.859 4,819 159749 79.106 -0.758 1.977 240,075
440 Bpecialized design services 18.186 163 3.445 1.622 1.062 0.170 6.299
441 Custom computer prograrmming se 25.904 413 15.967 7.914 -2.217 0.134 21.799
442 Computer systems design services 41.490 643 24.508 12785 -2.099 0,883 36.078
443 Other computer related services- i 13.843 a1 3287 1.648 5.255 0.12¢ 10.316
444 Managerment consulting services 71.968 597 22302 11.116 0.608 0.265 34.292
445 Environmental and other technical 244,965 1,672 57.526 27.633 25583 0.748 111451
446 Scientific research and developmer 35.330 428 8.941 4.511 -1.761 0.096 11.787
447 Advertising and related services 54.734 6506 8.626 3.974 1.007 0.227 13.834
448 Photographic services 16.158 247 2804 1.302 1337 0.401 5.844
442 Vetermary services 79.805 1,320 18492 8.835 -2.994 1.429 25763
450 All other miscellanecus profession 430.180 1,029 19.941 9.573 105173 2.702 137.388
451 Management of companies and ent 199.183 1,051 29.976 -0.201 24.098 1.819 115.692
452 Office administrative services 58.036 410 13.661 3.563 11.491 0.496 29.211
453 Facilities support services 7474 153 3.191 0.921 0.617 0.022 4.752
454 Employment services 91.644 3,513 61.060 16.855 -1.052 0440 77304
455 Business support services 55.835 1,133 17.944 4.901 5.288 1.058 29.202
456 Travel arrangement and reservatio 36648 350 6.951 1.871 3.656 0458 12.977
457 Investigation and security services 33.549 996 16.543 4.370 1.962 0.545 23.420
458 Bervices to buildings and dwelling: 171.122 3,976 45.636 12.113 11.450 2.518 ANy
459 Other support services 81.414 1,011 15.860 4.039 15.777 0,851 36.527
460 Waste management and remediatic 97.758 780 23.162 1.784 14.142 3.119 42.207
461 Elementary and secondary schools 12.627 397 6.490 0.734 -0.011 0.000 7.212
462 Colleges- umversities- and junior ¢ 8.931 205 3.160 0.405 0.079 0.000 3644
463 Other educational services 112723 2,405 39372 3.987 13.467 3.258 60.084
464 Home health care services 27.072 582 12.068 3.286 2311 0.104 17.769
465 Offices of physicians- dentists- anc 748.081 7,320 349.856 98.754 74.329 4.591 527.530
466 Other ambulatory health care servi 259.433 1,939 T0.014 19312 32408 1812 123.54¢
467 Hospitals 330.602 2,854 134.135 28.066 14.262 Zidod 173718
468 MNursing and residential care facilit: 226.540 4,520 125.014 17.212 3.053 3.429 148.707
469 Child day care services 125.251 3,282 45915 2.406 22.011 0.917 78.250
470 Bocial assistance- except child day 177.405 6,046 26.805 4456 -2.214 0.612 89.658
471 Performing arts companies 27.13% 832 2257 14.384 -2.3¢4 1231 15.558
472 Bpectator sports 59.605 816 4.190 31511 4.374 4.964 45.03%
473 Independent artists- writers- and pe 91.430 812 4793 36.708 5451 1.039 47.991
474 Promocters of performung arts and s 25.809 475 1.169 7.663 7.874 1.105 17.811
475 Museumns- historical sites- zoos- ar 39.502 333 9122 21.189 -4.769 0.634 26176
476 Fitness and recreational sports cent 20.991 398 7.646 0.506 -0.039 0.928 9.042
477 Bowling centers 15.528 455 3.827 0.254 1.657 1156 6.904
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,ﬂyrg[,, Output, Value Added and Employment Avsus1o.2008
g Bag¥ear2006 Copy of Wyoming Model V2.iap

Industry Employee Proprietor ~ Other Property  Indirect Total

Industry Output* Employment Compensation*  Income* Income* Business Tax* Value Added*

478 Other amusement- gambling- and« 98.352 1,803 28358 1.951 16.610 7.004 53.923
479 Hotels and motels- ncluding casin 910.258 11,091 311.990 18613 167,873 85311 583.793
480 Other accornmodations 105.294 1,026 24.340 1.148 17.220 3756 46.464
481 Food services and drinking places 900.487 19,844 264.152 12.586 74988 41.089 392.814
482 Car washes 10.920 323 2.642 0619 2.025 0.605 5.892
483 Automotive repair and maintenane 245.589 3,304 67269 16.182 7.681 17.940 109.073
484 Electrenic equipment repair and m 12789 112 2786 0.684 1.651 0.387 5.508
485 Commercial machinery repair and 371.537 2,681 97427 23438 60.858 13219 194,991
486 Household goods repair and maints 26.511 171 2.983 0.740 6.467 0.881 11.076
487 Personal care services 69.633 1,636 18156 4911 7876 2.319 33.262
488 Death care services 17.046 303 6122 1.597 0.048 1.185 8.952
489 Drycleaning and laundry services 42.595 1,186 16291 4.187 0.640 2.465 23.583
490 Other personal services 67.774 481 6.293 1.633 14735 2.586 25.247
421 Religious organizations 11.465 4 2.009 0.025 4.197 0.000 6.231
492 Grantmaking and giving and social 57.078 1418 38383 0.437 -1%.060 0.104 19.869
493 Civie- social- professional and sim 94704 3,128 55.663 0.642 -12.684 0.275 43.895
494 Private households 32.446 5,751 20742 16.825 -5.121 0.000 32.446
495 Federal electric utilities 11.880 19 2.299 0.000 6.022 0.000 8321
496 Other Federal Government enterpr 33.065 1,743 26735 0.000 -6.856 0.000 19.87%
497 Btate and local government passen; 4.474 a1 2.653 0.000 -1.467 0.000 1.186
498 State and local government electric 15.602 43 3.007 0.000 4.817 0.041 7.864
499 Other State and local government ¢ 285.439 1,285 64716 0.000 47 507 0.039 112.261
500 Woncomparable imports 0.000 o] 0.000 0.000 0.000 0.000 0.000
501 Scrap 0.000 t} 0.000 0.000 0.000 0.000 0.000
502 Used and secondhand goods 0.000 1} 0.000 0.000 0.000 0.000 0.000
503 State & Local Education 1,603.742 38,197 1,470.691 0.000 133.052 0.000 1,603.743
504 State & Local Non-Education 974582 15,042 893728 0.000 80.855 0.000 974.582
505 Federal Military 457.413 5,981 424087 0.000 43327 0.000 467.414
506 Federal Non-Military 541.882 3,803 503367 0.000 38515 0.000 541.882
507 Rest of the world adjustment to fin 0.000 0 0.000 0.000 0.000 0.000 0.000
508 Inventory valuation adjustment -1,463.963 0 0.000 0.000 -1,463.9638 0.000 -1,463.958
509 Owner-occupied dwellings 2,008.292 1] 0.000 0.000 1,555759 237470 1,793.228
Totals 56,846,800 369,565 12,874.79¢6 2,273 404 13,047 676 1,957.238 30,153.115

#illions of dollars
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Appendix D: Wyoming Oil and Gas Operators Data Collection Documents

A number of documents were submitted to industry contacts in order to facilitate communication. This
includes:

e Aletter of introduction to the project (Exhibit D-1)

o Confidentiality Measures (Exhibit D-2)

e Data request document (Exhibit D-3)

e Supporting letter from the Petroleum Association of Wyoming (Exhibit D-4)

Booz Allen met with Wyoming Heritage Foundation representatives to obtain an initial list of industry
contacts. The contacts were prioritized and contacted by phone. A follow-up email was then sent to each
contact with additional project information. The letter of introduction, shown in Exhibit D-1 was designed
to provide general information regarding the project. This letter of introduction was sent to all contacts
and some general information regarding the types of information that was needed from operators. This
included: drilling, completion, and recompletion expenditures (AFE forms); and production expenditures
(often obtained through LOE forms); private mineral and override royalties, lease Payments, surface
Damages — payments for access to the minerals and surface lands.

Once the appropriate contact was made at the company, the data request document (Exhibit E-3) was
sent to this contact. The document provided industry contacts with more specific information on the
expenditure data required for the project. After sending this information, a call was made or an email was
sent to make sure the requests were understood and to obtain a timeframe in which the company would
be able to furnish the information. Booz Allen also forwarded a support letter from the Petroleum
Association of Wyoming (Exhibit E-4) and a copy of the Confidentiality Measures that were put in place to
ensure that the industry information is handled with care, statistics and impacts are reported in aggregate,
and other measures were taken to protect the proprietary nature of the information. Telephone or email
communications were made weekly to follow up with industry contacts to insure deadlines were met.
Oftentimes, additional contacts were made within the company to obtain information on vendor names
and locations.

Booz Allen Hamilton 67



Wyoming Heritage Foundation Oil and Gas Economic Contribution Study

Exhibit D-1: Letter of Introduction

Booz | Allen | Hamilton

Booz Allen Hamilton Inc.
840
5299 DTC Boulevard
Greenwood Village, CO 80111-3362

Tel 1-303-694-4159
Fax 1-303-694-7367

March 4, 2008

Dear XX,

In recent years, with high prices and increasing demand for domestic oil and gas production, there has
been considerable oil and gas activity in Wyoming. As a result, the Wyoming Heritage Foundation is
funding a study to investigate and quantify the economic contribution of these activities on the State in
2007. Booz Allen Hamilton has been contracted to estimate the direct and downstream economic
impacts of the oil and gas production, development, private mineral royalty payments, and extraction
taxes. Booz Allen has utilized a similar methodology to estimate the economic contribution of oil and gas
activities in Colorado (please see: www.ceri-mines.org/CERIOIil&Gas.pdf for a copy of the report).

As part of this study, it is necessary to customize the economic parameters of the model we use. It is vital
that your company patrticipate in this data collection process to ensure the accuracy of the oil and gas
economic contribution to the State. Generally, we are collecting operator information on development
costs (i.e., average costs to drill and complete wells in various basins), production costs, and private
mineral royalty payments. We are also collecting information from supporting vendors and service
companies regarding labor, materials, equipment, office locations, and other pertinent data.

Your participation in this study will be entirely confidential. The study will only report aggregate data from
responses to the interviews. Either myself or Jessica Dick with the Booz Allen project team will follow up
with you to arrange a convenient time for a discussion and interview. We would very much appreciate
your participation in this effort.

Sincerely,

Holly Bender, PhD
BOOZ ALLEN HAMILTON INC.
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Exhibit D-2: Wyoming Economic Contribution Study Confidentiality Measures

¢ No specific company names will be mentioned in any report or correspondence with third parties
interested in this study.

e The economic contribution will be estimated using the modified IMPLAN model and will be
reported in terms of total employment, income, economic output, and tax revenue generated by
the industry to the State of Wyoming.

e Average expenditures for well development for both labor and materials expenses within basins
will be used in combination with publicly available data (e.g. number of wells, production levels) to
estimate economic contribution. Only aggregated direct expenditures for these activities to
estimate impacts will be reported as part of a final report.

e Upon receipt, all company information will be held and stored behind the Booz Allen protected
firewall. No specific company data will be released behind the firewall. The data will only be
shared with Booz Allen team members needed to conduct the analysis. Database passwords are
required to access industry-specific data.

e The purpose of this study is to better understand the relationships between relevant industries
that directly or indirectly support oil and gas development in the state. In order to accomplish this
task, the project team is collecting basin specific expenditure data on drilling and completing wells
and other capital investments in Wyoming as well as average itemized expenditures, labor and
material expense breakdowns, and location of services and materials being purchased. This
information will be used to modify and customize the IMPLAN model. IMPLAN is a regional
economic model that estimates additional economic activities, in terms of employment and
income, generated from a primary activity (oil and gas development). Models such as IMPLAN
are based on national averages that often times do not properly consider these important
relationships and thus are not accurate in their estimate of total economic contribution.

The updates to the model will consist of modifications of coefficients that represent expenditure
relationships between relevant industries. These coefficients are embedded in access database
files within the software program. As such, there is no requirement to report any specific
company costs, contactor information or other proprietary information to be released as part of
this study. However, the study may report on general trends or differences in industry operations
that can impact expenditures and investments across basins.

o A Draft Report will be extensively reviewed by industry, academia, and other interested parties
before it is finalized for publication.

e The Final Report will be shared and distributed to all operators and service companies that
participate in the study.

e Please see the Colorado Oil and Gas Economic Impact Study for an example of the types of
information that will be reported. The report is located at the following website: www.ceri-
mines.org/CERIQil&Gas.pdf.
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Exhibit D- 3: Wyoming Oil and Gas Operators Data Request Document

Booz Allen Hamilton (Booz Allen) is requesting information from your company regarding oil and gas
development and production expenditures. We are very cognizant of the sensitive nature of this
information and insure that no specific cost information for any individual company will be revealed. For
instance, ALL costs, fees, and payments WILL BE AGGREGATED across industries and activities and
reported only in aggregate to protect the proprietary nature of this information. However, in order to
accurately estimate the true ECONOMIC CONTRIBUTION of the industry to the State of Wyoming we
need to have accurate information on the average costs incurred by companies within specific basins.
This is the number one goal of this effort. We appreciate any help you can provide in facilitating this
information collection effort and providing the appropriate point of contact to provide these types of
information.

For your information, Bruce Hinchey with the Petroleum Association of Wyoming is supportive of this
project. He has written a letter of support the project and provided us with your contact information.

Booz Allen is specifically interested in obtaining the following information from your company for the
calendar year 2007:

e Total number of wells drilled and completed by basin in Wyoming

e Average capital investments for drilling and completing wells by basin for oil, conventional gas or
coalbed methane gas

e Major service companies utilized for drilling and completing wells and locations of service
companies

e Number of producing wells by basin

e Average production costs for oil, conventional gas, or coalbed methane gas

e Specific royalty and payment information for private mineral production, including average
surface land damage payments, override payments, royalty payments, and value of private
mineral lease payments and bonuses

A major task within this study is to understand to where the capital investments are being paid.
Therefore, we will also be interviewing service companies to allocate their revenues among those that
stay within Wyoming and those that move outside the State.

To facilitate this information collection process, it is necessary to contact and collect information from
Team Leads for the various basins of operation as well as a Land Group contact. The information
needed for each is outlined below.

If this information is difficult to report, we would like to interview (for about an hour) someone
within your company who has knowledge about capital investment and production costs as well
as private mineral royalties, fees and payments. We require only ESTIMATES of these costs to
customize our model, and your subjective knowledge about your company's expenses is better
than no information at all!

Booz Allen Hamilton 70



Wyoming Heritage Foundation Oil and Gas Economic Contribution Study

For the Team Lead in Each Basin of Operation

In order to simplify the data collection effort and the impact on each company, we would like to request an
example Authority for Expenditure (AFE) document for drilling and completing a well. If possible, these
documents should be for a typical well in each basin where you operate (if possible for oil, conventional
gas and coalbed methane) for the calendar year 2007.

Once these forms or cost documents are obtained, we would like to contact you to obtain more
information on the larger expenses, the names of service companies utilized and their locations, and
other pertinent information.

We would also like to obtain information on your 2007 production costs, if possible, by basin of operation
and type of resource extracted. If possible, this information should be provided in a cost per mcf or per
barrel unit. If these costs cannot be captured per unit of production, we are willing to work with whatever
type of reporting units or methods you can provide. Additional data may be requested to convert the cost
data into per mcf or per barrel production costs, such as number of producing wells, wells per lease, etc.

For the Land Group (or Division Order) for Each Basin of Operation

On average across each basin of operation, we would like to obtain the following information for 2007
(these should be mutually exclusive royalties, payments and fees):

e Private mineral royalties
e The percentage of wells with private mineral ownership
e Average production fee as a percentage of production value paid to private mineral owners
e Locations of private mineral royalty recipients; provide percentage of royalties paid to recipients
within Wyoming.

e Surface land damage payment
e Percentage of wells that are split estates where surface land damages are paid to private
surface owners
e The average surface land damage payment paid in a cost per well
e Locations of surface land damage payment recipients; provide percentage of payments to
recipients within Wyoming.

3. Override Payments
e The number or percentage of wells in the basin where an override payment is made
e The average override fee as a percentage of production value
e Locations of private override fee recipients; provide percentage of fees paid to recipients within
Wyoming.

4. Average dollar value of leases and bonuses paid for access to private minerals in 2007
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Exhibit D-4: Supporting Letter from Petroleum Association of Wyoming

951 Werner Court, Suite 100 fax (307) 266-2189
Casper, Wyoming 82601 e-mail: paw@pawyo.org
(307) 234-5333 WWW.pawyo.org

PETROLEUM
ASSOCIATION

of
WYOMING

February 29, 2008

Board of Directors
Petroleum Association of Wyoming
Casper, Wyoming

As you know, we have been in the planning stages for the few months and are ready to execute the oil
and gas industry economic contribution study. The effort, coordinated through the Wyoming Business
Association and Wyoming Heritage Foundation and in conjunction with economists Dr. Lisa McDonald
with The Louis Berger Group and Dr. Holly Bender of Booz Allen Hamilton will require your cooperation
and participation in order to make this project successful. In 2005, Drs. McDonald and Bender estimated
economic contribution of oil and gas activities in Colorado (see: www.ceri-mines.org/cerioil&gas.pdf) in a
peer-reviewed, objective and transparent analysis. This study will utilize a similar highly defensible
methodology to the Colorado study.

A number of key areas will be examined and require your help in obtaining accurate, specific information.
For example, we will be examining capital expenditure data for drilling and completing wells, service
company use and expenditures, production cost data, and other aspects of the industry to demonstrate
the economic contribution of the industry to the State of Wyoming. Once the data collection effort is
complete, we will calculate the direct and downstream economic contribution to the State.

I cannot emphasize enough the importance of your participation in this survey and the need for
cooperation with the effort. Confidentiality will be of utmost importance and | will work with you
individually if needed to satisfy any issues you might have. Our industry’s economic contribution to
Wyoming’s economy is vastly underestimated.

Dr. Bender or one of her representatives will be contacting you shortly to schedule an interview and follow
up to collect data. Thank you in advance for your help. Should you have suggestions about areas to
examine, please feel free to advise me at your earliest convenience.

Sincerely,

Bruce Hinchey
President
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Appendix E: Vendor and Service Company Allocations

This section presents the location profiles used to distribute service company expenditures between in-
state and out-of-state expenditures. These expenditure location allocation and profiles were used for six
general types of intangibles and tangibles for drilling and completing a well. They are:

1. Drilling Contract Services

Earthwork and Construction Services
Stimulation, Cementing and Perforation Services
Other Labor-Based Services

Tangibles: Casing and Tubing

o o M w N

Tangibles: Other Materials and Equipment Expenditures

Exhibit E.1 displays the location allocations used for drilling contract services. Operating companies
utilized both local Wyoming drilling companies as well as companies with regional and headquarter
offices outside Wyoming. Booz Allen interviewed one local drilling company and four companies with
regional and corporate headquarters out of state. The local Wyoming companies were generally smaller
companies and, as expected, had significantly higher in state expenditure percentages since all or most
labor and most of the profit remained within the state.

Exhibit E.1. Drilling Contract Expenditure Location Allocations

Field, Regional, and HQ in | Larger Local Field Office Small or No Local Field
Location Percentage Wyoming and HQ out of state Office and Regional and

HQ Office out —of-state

Within Wyoming 72 49 30

Outside Wyoming 28 51 70

Exhibit E.2 displays the location allocations used for earthwork and construction services expenditures.
Most of the earthwork companies used by operators were locally-owned and operated companies, many
of which had multiple WY field offices. Two companies provided input into the expenditure patterns and
verified the expenditure allocation. These allocations were mostly incurred within Wyoming since these
construction services utilize local labor and profits remain local as well.

Exhibit E.2. Earthwork and Construction Expenditure Location Allocation

Field, Regional, and | Larger local field office

Location Percentage HQ in Wyoming and HQ out-of-state
Within Wyoming 95 85
Outside Wyoming 5 15
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Stimulation, cementing, and perforation services, shown in Exhibit E.3, are often the largest expenses for
completing an oil or gas well. These activities are largely labor-based services, but do require a
significant amount of materials (cement, stimulation materials). In Wyoming, two major companies were
interviewed to assess the location allocations. Since these are fairly technical services, it is often the
case that these companies need to bring in highly-skilled labor from outside Wyoming to perform these
services. Required materials and equipment, non-local labor, and non-local profits drive down the local
Wyoming percentage for these services.

Exhibit E.3. Stimulation and Cementing Expenditure Location Allocation
Larger Local Field Office and HQ Small or No Local Field Office

, out-of-state and Most Support from out-of-
Location Percentage
state HQ
Within Wyoming 42 30
Outside Wyoming 58 70

Exhibit E.4 summarizes general labor-based services locations allocations for drilling and completing
wells. These services include pumper labor, roustabouts, drilling or completion supervision, permitting,
legal, surveying, water hauling or water services, and others. Two well servicing companies were
interviewed to determine their expenditure location allocations. Knowledge from labor-based service
operations in Colorado were also utilized.

Exhibit E.4. General Labor-Based Service Expenditure Location Allocation

Field, Regional, and Larger Local Field Small or No Local Field
Within Wyoming 90 80 60
Outside Wyoming 10 20 40

As shown in Exhibit E.5, casing and tubing expenditures for Wyoming have a large out-of-state
component as these materials are primarily imported to Wyoming. The small Wyoming percentage is
attributed to the overhead for the storage, transportation, and sales of the product.

Exhibit E.5. Casing and Tubing Expenditure Location Allocation

WY sales office (yard) & reg | WY sales office (maybe yard) | No local field office / most

. office in WY / HQ out of [ rest out state support from out of state
Location Percentage
state HQ
Within Wyoming 20 15 5
Outside Wyoming 80 85 95
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Exhibit E.6 shows the equipment and materials expenditure location profile. This profile was used for
items such as rental equipment, down hole equipment, wellhead equipment, fluid service providers, or
other general material and equipment items that were not captured in casing and tubing location profile.
Three companies provided information for these profiles. Rental equipment allocations are generally
higher for within state expenditures than other wholesale trade items due to the use of Wyoming
companies with local overhead, transportation, installation and take-down labor.

Exhibit E.6. General Materials and Equipment Expenditure Location Allocation

Field, Regional, Larger Local Field Office Small or No Local Field
Location Percentage z\i/\r;sol-r:]Qingl and HQ from out of state O:cf:g; a:)nuti (l;/lfosst;1 tSeu}[_)lp()gort
Within Wyoming 35 28 10
Outside Wyoming 65 72 90

During interviews with operators, a large amount of “facility” expenses were identified for surface
buildings, housing, storage facilities, and buildings and general facilities for production and well head
equipment. Since these facilities are primarily a material cost, but also have a labor component for
overhead, installation labor, transportation, the following allocation was used: 30% within Wyoming and
70% outside Wyoming. This was based on our discussions with two companies provided these types of
wholesale trade items.
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