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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government nor any agency thereof, nor
any of their employees, make any warranty, express or implied, or assumes any legal liabili-
ty or responsibility for the accuracy, completeness, or usefulness of any information, appa-
ratus, product, or process disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States Government or
any agency thereof. The views and opinions of authors expressed herein do not necessar-
ily state or reflect those of the United States Government or any agency thereof.




. EXECUTIVE SUMMARY

The U.S. Departmentof Energy (DOE) has asked GustaVSon Associates; Inc. to serve as an
' Independent Petroleum Consultant under contract DE- ACOl 96FE64202 This authorlzes a study -

and recommendatlons regardmg future development of Naval Petroleum Reserve No 3 (N PR—3) _

in Natrona County, Wyomlng (Flgure 0.1). The report that follows is the Phase II Flnal Report :
_for that study. Addrtlonal details are provrded in the Addendum (the Phasé I Propertyv e
Descrlptlon and Fact Fmdrng Report) '

"The key property elements that posrtlvely affect the estlmated value of NPR-3 - mclude the
followmg income from production of oil, gas and natural gas hqu1ds, vmcomefrom grazing or |
_ leasmg of grazing ‘rightS' potential "income; from oil and gas leasingr oni exploratory (or\
‘nonprospectlve) acreage; and potentral value of tradlng surface real estate as ranch land for sheep /‘
grazing: Key elements that negatlvely impact the estimated value include pluggmg and
| abandonment and environmental liabilities, env1ronmental assessment costs, opera_tmg_ budgets,

~ and lease sale expenses.

The United States of America owns 100 percent of the mineral rights and surface rights in 9,321
acres of NPR-3. ~ This tract was set aside as an oil reserve for the U.S. -Navy by an Executive

Order of. Pre,sident Wilson in 1916. tMan\agementof NPR-3 is the responsibility of DOE.' -

. Gustavson Assocmtes has conducted a study and made recommendatlons regarding which of the

| followmg optlons or combmatlon of optlons would rnaxrmlze the value of NPR-3 to the Umted\

)

States:

" Option 1:  Retention and operation of all or part of NPR-3 by the. Secretary of Energy
o under Chapter 641 of Title 10, United States Code. -~ '
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Option 2: Transfer of all or a part of NPR-3 to the Department of the Interior for leasing
’ in accordan’ce with the Mineral Leasing Act (30 U.S.C. 181 et seq.) and "
" surface management 1n accordance with the Federal Land Policy and -

~Management Act (43 US.C. 1701 et seq)

" Option 3: . Transfer of all or part of NPR-3 to the jurisdiction of another federal agency
for administration undér Chapter 641 of Title 10, Unj_ted States Code. . :

Option 4’:\ Sale of the interest of the United States of all or a part of NPR-3..

/ About 632 wells in the field are producmg 1800 barrels of 011 per day. Revenues are about $9.5
million per year. Estimated net reserves to the government s 1nterest include 1.13 million barrels
- of oil, 900 million cubic feet of gas, and 11.4 million gallons of natural gas liquids. Within
NPR-3 but outside the productive area,"2,360'n0nprospectitfe acres of | DOE property has no
identified potential for oil and gas production ‘Signjﬁcant’ environmental and plugging

abandonment (P&A) hablhtles lmpact the estimated value of NPR—3 under any scenario.

v Respon31b111ty for these costs are expected to either rest w1th the Government or to be considered
as a direct negative impact on the purchase pnce offered. These costs are estimated at $7.4 -

: mllhon under DOE operatlon or $6.5 mllhon under a private operator.

The fhighesi and best use of the mineral estate at this tirne is for continued generation of income
from oi—llv and gas production from currently producing wells and from generation of income on
the balance of the nOnprOspective acreage by leasing (bonus and rentals.) There is a reasonably
active market of recent producing property transactions, and recent leasing of nearby federal, state
and private mineral rights. These data have been utilized, with production and economic
forecasts for the “producing leases, in estimating the Fair Market Value of the mineral rights at

NPR-3. ’

Continued oil and gas production is currently the most economically important use of NPR-3.

‘This is managed by the DOE and provides a revenue stream to the United States.
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The highest -and best use of the surface and water rights is generation of income from .grazing
sheep Comparable sales of 31m11ar types of lands have been utilized to estlmate the Fair Market
~ Value of the surface and water rlghts at NPR—3 This use is considered to be compatlble with,

though somewhat dlmlmshed by, ongomg oil and gas productlon operatlons

The hzghest and best use of NPR-3 is for a combination of act1v1t1es related prmmpally to -
,generatlon of income from productlon of 011 and gas, Tivestock grazing, and leasmg of oil and
gas rights. These uses are compatlble with each other, provide minimal 1nterference and tend to

be addltlve in value

The option recommended to maximize Value to the United States is Option 1, retention and

continued operation of NPR-3 by DQE, withoht a management and operations contractor.

Evaluation of this option results in an esiimated value of ’$S 25 ‘million, which is 69 pereent or

$2.13 million higher than the option with the next hlghest estlmated value, for Option 4 sale of
all or part of the interest of the Umted States.
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1. INTRODUCTION

1.1 _AUTHORIZATION

The U.S. Department of Energy (DOE) has asked Gustavson Associates, Inc to serve as an |
‘ Independent Petroleum Appraiser under contract DE- ACOI -96FE64202. This authorizes a study |
and recommendatlons regardmg future development of Naval Petroleum Reserve No. 3 (NPR-))' -

in Natrona County, Wyoming. The report that follows is the Phase II Fmal Report for that study
1.2 TYPE OF APPRAISAL

' The scope of thls appralsal engagement or study refers to the extent of the process of collectlng _
verifying, analyzing, and reconciling relevant data. The U. S Department of Energy could engage
“an appraxser 10 perform either a Complete or Lmnted Appralsal In this part1cular case, it 1s
| con51dered that the requested appraisal or study falls under the designation Complete Appralsal.
A 'Complete_Appraisa'l is the act or process of estimati_ng value without invoking any departure

provisions.

'This Appraiser has utilized all applicable appr'oaches to value. Our value-COncluslon reflects all

‘known information about the subject property, market conditions and available data.

The other type of appraisal, namely a Limited Appraisal, is the act or process of estimating value
- performed under - and ’resjulting" frorn’ invoking substantial departure provisions. In that
hypothetical case both the appraiser and the client would have agreed prior to the engagement |
that the appraiser w1ll not use all apphcable approaches to value or that the value conclusion will
not reﬂect all known 1nformat10n That has not been the case here. Consequently, this appraxsal'
is considered a Complete Appralsal under the Unzform Standards of Professzonal Appraisal

| Practice (USPAP).




This self—contamed report is prepared under USPAP Standard 2- 2(A) to document this

Appraiser’s Complete Appraisal-and consulting service. This self-contamed report contalns to |
the fullest extent poss1ble and pracncable, full and complete explanations of the data, reasoning '
and analyses that were used‘ to deVelop the opinion of value and the results of our consulting
service. It also includes thorough descriptiens of the subject property, the property’s loc‘ale,, tlle

market for the property type and this Appraiser’s Opinion of the highest and best use.

‘ "l“hjs appraisal report pfovidesenqugh information on each topic so that the reader of the report’
can ‘follow the reasoning without having to make leaps of faith. In cases where addityi‘onalb details
may be necessary the reader will, at each‘oeeasion,' be referred to the Property ‘Des_criptlon and
d Fact Finding Report for each of the NPR and NOSR propertles dated 30 June 1996 and submitted
| on 18 July 1996, for furthervsubis‘tantiation.‘ The intentien has therefore been that the reader
should understand solely on the basis of what is herein written how this Appraiser has arrived-

at the conclusions and recommendations.

1.3 PROPERTY SUMMARY

The United States of America owns 100 percent of the mineral rights and surface rights in9 321?
acre NPR-3 (Figure 1.1). This property compnses the Teapot Dome oil ﬁeld and related
production. processing, and other facilities. Discovered in 1914, thls ﬁeld has 632 wells

producing about 1,800 barrels of oil-per day.

Included within the boundaries of NPR-3 are approximately 2,360 acres of land which do not

contain any oil and gas»wells,/bei‘ng outside the perimeter of the known productive reservoirs. -

1.4 DESCRIPTION OF SCENARIOS

As authorlzed in contract DE-AC01-96FE64202, Gustavson Associates was retained by DOE to
serve as an Independent Petroleum Appraiser as speclﬁed in Section 3416 of the National Defense

‘Authorization Act for Fiscal Year 1996, P.L. 104-106 (110 Stat. 186). As stated in the Act, we

12
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have conducted a study and made recommendatlons regarding whlch of the followmg optlons ‘

or combmatlon of options, would maximize the value of NPR-3 to the United States

- ~®  Retention and operation of all or part of NPR-3 by the Secretary of Energy under
. Chapter 641 Vofl Title 10, United States Code.

. Transfer of all or part of NPR-3 to the Junsdlctlon of another federal agency for
| admmlstratron under Chapter 641 of Title 10, Umted States Code C

. | Transfer of all or a part of NPR-_) to the Department of the Interror for leasing in
accordance with the Mineral Leasing Act (30 US.C. 181 et seq.) and surface
management in accordance with  the Federal Land Pohcy and ‘Management Act (43

U.S.C. 1701 et seq.).
e  Sale of the interest of the United States of all or a p'art of NPR-3.

‘Our study includes an eXamination‘ of the value to be derived by the United States from the
retention transfer or sale of NPR-3. The study inclndes an assessment and estimate of thef‘air
market value of the 1nterest of the Umted States in this property The assessment and estimate
were made in a manner consrstent with customary property valuation practlces in the oil and gas

industry.
1.5_GENERAL SCOPE OF REPORT

This Report reflects the following general scope of work performed by this Appraiser from Apr.il‘ -
- to August, 1996: | |

B Delivery of an Implementation Plan in May, 1996, containing an initial review of -
documents a time frame and schedule for prOJect completron and - 1dent1ﬁcatlon of :

 additional Work and studies requrred




2. Meetings with DOE personnel in Washington, D.C. and Casper, Wyoming; with F luor
‘Daniel (NPOSR) Inc. personnel in Casper; and a personal inspection of the 'property.

3. Research for, and preparation of, a Phase I report; titled Property Description and Fact-

| Fi inding Report for NPR—3 which was p‘reviously submitted to DOE in draft format, dated
~June 30, 1996. It is included with this Phase i Fmal Report as an Addendum The

' research was described in detall in the Phase I Report Correctlons to the draft, based on
mformatlon provided by DOE (and subsequent research), have been,made and incorporated ,

n the Addenduin.

4. Upon completlon of Phase I, research for, and preparatlon of, thls Phase II Fmal Report :
which is consistent wrth the Implementatton Plan and contains the relevant ﬁndmgs
supporting data, underlymg assumptlons and recommendatlons The research is descrlbed |

“in detail later in this Report.

L6 ORGANIZATION OF REPORT

This Report is organized in seven ma’jor sections. Preceding this Introduction (Secti»on 1) is an
Executive Summary which highlights the methodologies utilized and the ‘recommendations
provxded Followmg the Introduction is a Secnon on each of the alternatlves for future operations

at NPR-3 that DOE authonzed us to consider. These are as follows

-~ Section 2: Retent.ion and Continued Operation by DOE.
| “Section 3: /Transfer\ to the Department of the Interior
Section 4: Transfer to Another Federal Agency
Section 5: Sale of the Property.

' Section 6 provides a Comparative Analysis of the four,alternatives listed above. Section 7

includes our Recommendations for future operations of NPR-3:

135




. A number of Appéndices follow Section 7, so that the ‘body of the Repdrt can be kept relatively
; brief. The or1g1na1 Phase I Praperty Descrzptzon and Fact-F inding Report is included as an
Addendum to this Final Report |
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2 RETENTION AND CONTINUED OPERATION
o BY DEPARTMENT OF ENERGY N

2.1 RETENTION OVERVIEW
2.1.1 Introduction

As authonzed in contract DE ACOl 96FE64202 Gustavson Assoc1ates was retamed by DOE to
serve as an Independent Petroleum Appralser as specrﬁed in Sectron 3416 of the National Defense: .
,Authorrzatlon Act for Fiscal Year 1996 P. L 104-106 (110 Stat. 186) As stated in the Act ‘we
have conducted a study and made recommendatlons regardlng Whrch optlon or combmatlon of

options, would maximize the value of NPRQ to the United States, including the pfollowmg.

L Retentlon and operatlon of all or part of NPR-.) by the Secretary of Energy under
-~ Chapter 641 of Title 10, United States Code. '

Our study 1nc1udes an exammatlon of the value to be derived by the Unlted States from the
: retentron of NPR—3 and 1ncludes -an assessment of the interest of the United States in thlS
| propertv The assessment was made i 1n a manner cons1stent with the customary property valuation

practtces in the oil and gas mdustry o L
2.1.2 Summary of Current Operations

'NPR-3 is approached from Casper,t Wyoming'by 1-25 and State Route'259. Standard gravel and :

- dirt oilfield roads service the oilfield and numerous buildings, processing‘facilitiﬁes? etc. -

.The U.S. Government owns' 100 percent of "the surface and mineral rights. The field produces
. sweet and,sou‘r crude oil, natural gas (which is reinjected) and natural ‘gas'liquids (propane and

butane).
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;

' " The. misston' of NPOSR-CUW is to"'manage develop, op’erate and maintain the resources of

‘ Naval Petroleum Reserve No. 3". The 9, 32l-acre NPR-3 comprrses the Teapot Dome oil field -
- and related productlon processmg and other facrhtles Thls ﬁeld has approxrmately 632 wells

v producmg 1,807 barrels of oil per day. Productlon revenues are about $9.5 million per year

Approxrmately 2360 acres’ in the property are non-productlve generally structurally low and non- |

prospectlve DOE has managed NPR—.) at its maxrmum efﬁc1ent rate since 1976. The NPR-

business umt is managed and operated by Fluor Damel (NPOSR) Inc., under a Management and

~ Operation (M&O) Contract Leasehold equlpment surface facilities, etc. have been rev1ewed in

~ detail in Sectlon 1 of the Addendum

- Use of the surface in the surroundlng area is for sheep and cattle ranchmg The DOE currentlv
leases grazmg rights, for about 2000 sheep for one month per year at $1.50 per sheep. Surface
‘ and ground water is currently used n steamﬂood operatlons “Current operations do not involve
the W1thdrawal of any surface water from the ephemeral streams or small ponds on the property. -

Although w11dhfe (1ncludmg deer and pronghorn) are common huntmg is prohrblted at NPR-3.

 2.1.3 Specific Scope of Review ‘\ '

" To evaluate this option, a review has been conducted of all activities generating income or B
expense currently carried out by DOE at NPR-3 for the mineral and surface estates. These

include operating and producing oi'l‘and gas wells, and receiving income from a grazing lease.

F orecast of future income of oil and gas prOduction was -hased o’n'production forecasts made
previously on a reservou-by-reservmr basis, as descrlbed in detail in Sectron 7 of the Addendum
to this Report. Some of these forecasts have been rev1sed based on.more recent data

Current income from surface activities at NPR-3 was estimated based on information provided

by personnel with the DOE in Caspe'r. g Assumpti_ons are discussed in the folloWing section.

2-2




2.1.4 Assumptions and Limiting Conditions ‘

' DOE receives tvsro different prices for oil produced from NPR-3, based on whether the oil is sour
(from the Tensleep Formation) or sweet (from any other formatlon) Based upon information
supplied by DOE, DOE recelved $16.18/bbl for sour crude $19 72/bbl for sweet crude, ‘and $0.35
per gal for liquids from the gas plant. Oil and quulds prices are increased usmg an annual
7 escalatlon factor of 2.27 percent The escalation factor is obtained from the Society of Petroleum
Evaluatlon Engmeer (SPEE) “F1fteenth Annual Survey of Economic Parameters Used in Property '

Evaluat1ons

This Appra1ser has reviewed several documents provided by the DOE relatmg to actual and
projected costs of operations at NPR- ‘The detailed breakdown of projected costs from the
Fiscal Year (FY) 1996 Annual ‘Operating Plan, February 1996, has been utilized, with adjustments
based on abtual y'ear-to-date cost information ‘through May, 1996. Actual costs for FY96 are
est1mated to total $6.7 million. This includes $5.15 million in d1rect operatmg costs or $8.60
. per projected barrel of oil, and $1 55 million in overhead and contractor fees. This level of
expenditure, based on past trends, is expected to» be some what lowerlln FY97.7 The overhead
costs are allocated by adding 15 percent to /operfativng expenses, 25 percent to capital expenses.
" ‘and an additional ‘1‘5 percent of that overhead for General and Administrative (G&A) costs.
These percentages ‘were adjuste’d to obtain'a reasonable FY97 overhead cost as compared to the

-expected FY96 costs.

In late FY97, the DOE plans to halt the Shannon steamflood project. “Also at that time, the infill
drilling in the Tensleep formation is eXpected to be completed. AcCOrdingly,/costs have been
" considered to estimate cost reductions assocrated with elrmmatron of the steamﬂood and
dlvestlture of drllhng and workover equipment. Based on this Appralser s experrence and input
_from DOE engineers, costs have been evaluated and prOJected on a $/well/month bases. Based
upon the recent success from the Tensleep reservorr (see Addendum Sectlon 1.7), its production
- is evaluated separately from the other reservoirs. Tensleep wells have a much hlgher expense per

well due to hlgh water productlon and related electr1c1ty costs for’ operatlon of the electncal
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submersible pumps. Detalls of these cost. prOJectlons are shown i in Tables 2.1, 2.1A, and 2.1B.
The monthly well costs used based on this analys1s are $5000/well for Tensleep wells, about. |
$1600/well for steamﬂood wells and about $400/well for all others. After FY97 steamflood /
wells are treated as other wells. The number of wells is assumed to decline by 15 percent per
| year for non-Tensleep wells, and as shown on Table 2.1B for Tensleep wells. All operating costs

and overhead are escalated by 3.04 percent annually based upon the SPEE survey.. /

Additionally, this Appraiser has been requested by the DOE to consider future operations at NPR-

3 without the use of an Management and Operatlons (M&O) contractor such as Fluor Danlel
Fluor Daniel’s ex1st1ng contract expires in 1997.. In this scenario, the DOE would have to hire
experienced oil field personnel as DOE employees, (1deally, many of the current Fluor Daniel
employees) to do the worlc'curr,ently perforrhed by the contractor. Expected costs associated with

these employees and the continued field operations would not be expected to change significantly. -

- The DOE would no longer have to pay the contractot fees, estimated as 7.89 petcent of the total
operating costs and other overhead, per the FY96 Annual Operating Report. This is accounted
for in the economic spreadsheets by reducing the overhead percentages by 8 percent. The DOE
would also take on any. risk associated with termination of employeesinvolved in any‘ future

down-sizing.

Drllhng costs are est1mated based upon actual cost data provxded by the DOE for snmlar wells.
, Dr1111ng and completlon costs are escalated by 3.07 percent annually based upon the SPEE

survey.

The discount rate is a key variable in the income method that is used in determining the net
~ present value (NPV).  In the income approach to valuation, a ,discount rate is applied to future |

net income to determine the present value of the cash stream. The discount rate is a function of -
the recipient’s cost -of capital and its perception‘of risk associated with re'allzing the predicted

cash flow.




TABLE 2.1

NPR-3 Operating C‘os‘t AnaIySis‘, FY 1996
(in thousands of dollars per year) ’

_ Expected DOE Costs S
L : Without Steamflood & = Expected Private Operator
Asls Drilling Programs -~ = " Costs ’
; With M&0O With M&0O -~ Without ' ~ Without
. Item - - Gontractor Contractor . Contractor Asls Steamflood
Facilities S, 667 600 600 667 - 600
Gas System S 240 ' 216 216 240 . 216
WORig = oo 33 . 0 0 33 0
Water Sys ' 7 , 0 0 -7 .0
Water Disp - 52 v 52 . 82 - 52 .52
Cathod. Prot. - 26 S 26 26 _ 26 26
Pits - - 44 44 44 44 - 44
Envir Prot L 129 129 o129 102 102
Safety. ' 167 167 167 100 100
Elect Main- o211 2 211 211 o211
Power - : 900 - 900 900 800 ‘ /900
* Field Main - 368 368 . 368 " 368 368
Hvy Equip Mnt 227 227 227 227 0
Well Sve S 390 390 390 30 - 390
Chemical, non-EOR 118 118 - 118 118 : 118
Chemical, EOR ; 79 0 o - 79 0
“EOR . 385 0 0 38 0
FuelGas - - 1,112 0 -0 ~1,112 0
Total Direct 5,153 3,447 3,447 " 5,059 3,127
$/Bbi N $ 860 § . 6.09 $ 6.09 §$ 845 $ 5.52
Op OH o . 1,057 4,057 1,057 793 . 793
Cont Fee 480 355 0 0 0
Total Overhead . 1,547 ' 1,412 1,057 793 ' 793

GrandTotals 6,700 . . 4,859 4504 582 3919

1996 Dil;eét'Cost - Estimated Breakdown . ’ ' :
Total Operating Expense

: # wells Production - $/well/mo “$/bbl . Total $iyr
Tensleep ‘9 237250 $ 5000 $ 228 $ 540,000
- steamflood ’ 68 164615 § 2,362 $ 1171 '$ 2,249,238
other _ 500 197,100 $ 394 " $ 11.89 § 2,363,927
. Total/Average 577 598 965*_ $ 744 $ 860 $ 5,153,165
Notes: 1) Expected P & A costs are handled elsewhere.

2) Detailed costs from FY96 Annual Operating Plan adjusted to match
projections based on YTD costs :
3) $/Bbl based on projected FY '96 production
~ 4) Contractor fee asumed to be 7.89 % of operating costs plus other
overhead, per FY96 Annual Operatlng Pian :
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TABLE 2.1A

' NPR-3 Sweet Production Operating Expenses
- Direct Operating Cost
: : : ~ Transfer
. #wells  $/well/mo prod $/bbl  BOPD/Well - Retention or Sale
FY97, mo. 500 557 24,372 11.42 16 278,397 $ 272,829
FY97, yr 500 ' 557 292,464
FY98, mo 425 394 - 15,987
FY98, yr 361 394 191,842
FY99 307 394 131,692
FY2000 = 261 394 101,552
~ FY2001 222 394 80,892
- FY2002 189 394 65877
- FY2003 160 394 54,304 -
'FY2004 136 394 45279

$

11.42 16 $ 3,340,768 $3,273,953
10.47 1.2 $ 167,445 $ 150,700
8.90 15  $ 1,707,937 $1,537,144
. 11.02 1.2 $ 1,451,747 $1,306,572
12145 - 11 - $ 1,233,985 $1,110,586
12.97 1.0 $ 1,048,887 $ 943,098

1353 1.0 $

1396 09 $

$

1423 09

891,554 $ 802,399
757,821 $ 682,039
644,148 = §

D O PP D DD DD

579,733

Well count reduction per year-  15% o




TABLE 2.1B

'NPR-3 Teh‘slée'p Operating Expenses

'PDP . PDNP ° BUD - - Probable
Well Operating =~ Well ~ Operating  Well  Operating Well  Operating
, Count " Cost Count Cost Count = Cost = Count Cost
- 10/96 8 $ 40,000 o § - -0 % - 0 $ -
11/96 8 $ 40,000 1 $ 5,000 0. $ - 0. $ -
12/96 - 8  $ 40,000 1§ 5000 0o $ - 0o § -
01/97 8 $ 40,000 1 ~$ 5,000 0. $ - 0 3 -
02/97 '8 $ 40,000 - 1§ 5,000 1 '$ 5,000 0 $ -
03/97 8 $.40,000 1 $ 5,000 1 $ 5,000 0 $ -
04/97 ‘8 $ 40,000 1 $ 5,000 1 $ 5000 -0 $ -
05/97 8 $ 40,000 1 '$ 5,000 2 $ 10,000 0 .. % -
06/97 8 $ 40,000 1 $ 5,000 2 $ 10000, O $ -
07/97 @ - -8 - $ 40,000 1 $ 5,000 2 $ 10,000 0 $ -
08/97 -8 $ 40,000 = 1 $ 5,000 2 $ 10,000 1~ $ 5,000
09/97 - 8 $ 40,000 1 - § 5000 2 $ 10,000 1 $ 5,000
10/97 7 $ 35,000 1 $ 5,000 2 ~-$ 10,000 1. $ 5,000
11/97 7 $ 35,000 1 $ 5,000 2 $ 10,000 2 $ 10,000
12/97 7 ~$ 35000 - 1 $ 5,000 2 . $ 10,000 2 $ 10,000
01/98 7 $ 35,000 1 $ 5,000 .2 $ 10,000 2 $ 10,000
02/98 7 . $ 35,000 1 .$ 5,000 2 $ 10,000 2 -$ 10,000
- 03/98 7 _$ 35,000 . 1 ~$ 5000 2 ~$ 10,000 - 2 $ 10,000
04/98 7 $ 35,000 1 ‘$ 5000 - 2 $ 10,000 2 $ 10,000 -
05/98 7 $ 35,000 1 *$ 5,000 -2 $ 10,000 2 .$ 10,000
-06/98 7 $ 35,000 1 $ 5,000 2 ~$ 10,000 - 2 $ 10,000
07/98 - 7 ~$ 35,000 1 ~$ 5,000 2 $ 10000 . 2 $ 10,000
08/98 7 $ 35,000 1 $ 5,000 2 $ 10,000 -2 $ 10,000
09/98 7 $ 35000 - 1 '$ 5,000 2 $ 10,000 2 . $ 10,000
FY99 6 $360,000 - 1 $60,000 2 - $120,000 2 $120,000
FY00 5 $300,000 1 $ 60,000 2 $120,000 2 . $120,000
FYO1 5 $300,000 1 $ 60,000 "2 $120,000 . 2 $120,000
FY02 4 $240,000 1 $60,0000 = 2 $120,000 - 2 $120,000
FYO03 - 4 $240,000 1 ~$60,000 2 $120,000 2 $120,000-
Notes: PUD and Probable wells drilled only under retention scenario.

All-costs shown here unescalated. ,
'FYO03 well counts apply until abandonment.




Cost of Capital - The office of NPOSR, as a 'patrt’of the Federal Government, has the same - -

cost of capital as the U.S. Government. The Federal Government raises capital through the
sale of Treasury bonds and bills (T-bonds and T;bills). The weighted average of the portion
v of debt in veach of the various denotninations determines the government’s cost of capit_eﬂ.
As "shown“in the attached Figure 2.1, the resulting value ranges between five and seven
vp'ercent. In addition, Treasury rates are shown to vary over time. An \est‘imated cost of |
capital is based upon the mean average for all governtne’nt interest rates, that is, the five year
- T- bond” The rate for the five yeat T-bond has ’risen from a low of 5.25 percent to rate over
6.5 percent between mid-February and the first of August 1996. This analysis assumes the

Federal Government s cost of capltal to be 6.5 percent.

Percep_tlon of Risk - To determlne the apphcable discount rate, the various components of the
. perception of risk are added to the cost of capltal The risk of achieving the predtcted cash
" flow from producing oil and' gas operations can bekd1v1ded into three major components, the
combination of which yield the cash flow risk. These three components are the price,

“production and operating cost risks.

~ Price risk is estimated to equal three percent. The efforts by industry members to protect
Vlthemselkves ftom oil and gas price fluctuations -- through the use of hedging,‘futubre selling

and other actii/tties -- has historically resulted in adding three pereent to cost of capital. In

- other words, those who use these »risk-reducing instrum/ents’ are able to lower their cost of

i

capital approximately .three percent.

There is production risk in obtaining -oil and gas that is unique to the petroleum industry.
~ As opposed to other sectors of the mineral extraction industry, oil and gas production declines
51gn1ﬁcantly over time. Historically, the sale of mmeral extractlon operattons for other types
of minerals, such as aggregate stone, ‘\marblezquame_s, etc., are purchased based upon a lower
’discount rate than petroleum pr‘odvuction Opereti’ons. For comparable examples, the difference
-- approximately two percent --is assumed,to be attrfbutable to the uncertainty in forecasting

oil and gas productiOn.
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Increases in operating. cost result in lowering'the ’NPV‘ The risk of higheerhan-forecast
_ operatlng cost results i 1ncreasmg the discount rate by 1 two percent. This difference is apparent
when two srmrlar property sales are compared and the only dlfference between the two sales
is the type of interest bemg purchased Hrstorlcally, a working' interest purchase is based
upon a dlscount rate that is approxxmately two percent h1gher than a srmrlar purchase of only

the royalty lnterest

: Slnce DOE operates these propertles its revenue is sub_]ect to operating risk. As a result the total
’ perceptlon of risk cost is 7 percent The result of combining the government s cost of capital.

(6. 5 percent) with - the seven percent for the perceptron of risk provides NPR-3 wrth a nominal
' j drscount rate of 13. 5 percent This is in line with OMB guidelines which allow the government’s
cost of caprtal to be 1ncreased by the 1ndustry risk to determme the proper drscount rate (OMB |
Clrcular A- 94) ‘ Lot

: OMB recommends usmg a nominal seven percent dlscount rate to evaluate the NPV of
government programs. Rental income from federal leasmg programs is-an example of such a
" government program.” However, land leasrng actrvmes (for example, as recommended by OMB
| ‘for grazing rights) include prlce rrsk As such three percent for perception of risk is added to
the nominal seven percent government program discount rate dlscussed above. The resultmg ten

- percent nominal drscount rate is then used to estlmate NPV of the land leasmg act1v1t1es

F uture oil and gas productlon have been forecast for NPR-.) based on dechne curve analysis of -
past production on a reserv01r by reservoir. ba31s as described in detail in Section 7 of the
Addendum. Sllght revisions have been made to the forecasts 1ncluded in the draft Addendum,
‘based on subsequently available productlon data. The Shannon forecast has been subdivided into
-productron attributed to the steamﬂood and primary production. The steamﬂood productlon is
forecast to begin a severe dechne at the end of FY97 when the steamﬂood project is expected

. to end. Rev1sed productron forecasts are shown in Table 2.2.
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Production vvasalso forecast for ﬁve new and planned Tensleep wells falling into the categories
of Proved N0n-Producing, Proved Undeveloped, and Probable.” These forecests are shown on J
Table 2.3. These reserves are considered less certain than Proved Developed Producing reserves
and as such a chance factor representlng the geolog1cal chance of success has been apphed to
‘these wells as follows: Proved Non-Produc,mg, 80 percent, Proved Undeveloped, 80 percent, and ;
Probable, 60 percent. Well 75-X-l(l was considered as ProvedNon-Proddcing in previous
'reports however as of 10/1/96, it was producing.. Well 72-x-10. was not "yet producing as of
10/1/96, but had been drllled Thus it is classified as Proved Developed Non—Producmg and

given a chance of : success of 80 percent

Production of natural gas llqulds has been forecast assuming that gas plant throughput will remain
| constant at its current level of 5 million cublc feet of gas per day. If additional projects are
realized, such as the Veterans Administration gas storage project discussed in Section 1.9.3 of the
Addendum, natural gas liquids production would be expected to increase. Any such increase is

considered purely speculative at this time.

Production and sales of prevlouslv;injeCted gas from“‘the Second Wall Creek and the Muddy
reservoirs (blow-down) are considered reasonably- likely to “occur in the future at NPR-3.
Approximately 1.5 billion cubic feet of gas reserves are expected to be recoverable during blow
“down. This Appraiser has;assumed that l)low down of these reservoirs will begin in FY2000 at
the current cycling rate of 5 million cubic. feet per day. At this high rate, even with a very hlgh
‘ dechne factor most of the expected reserves are produced in the first year. A 90 percent per year
exponential decline was assumed, conSIdermg the withdrawal of pressure support when gas
injection is ceased. ThlS 'results in' production of 1.2 billion cubic feet of gas produced in

FY2002, with 0.3 billion cubic feet remaining to be produced in FY2003.

The production of the.tvvo natural gasliquids (NGL), propane and butane, is a function of natural
gas production as shown in the Addendum (Figure 1.8). "The forecast isashortened due to the
~ anticipated economic need to blow-down the reservoir beginning in 2002. The NGL forecast is

altered to reflect the volume of gas anticipated during the blow-doWn period, that is, 1.00 gal/mcf
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in 2002 and O 98 gal/mcf in 2003. Because of the large uncertamty associated w1th tlmlng, rates,

_b 'and volumes of thlS gas blow-down a 60 percent risk factor was applied.

It/was -assumed that"'a ‘Midwest market can be established »for this gas by this time via the
Colorado Interstate Gas (CIG) line, with anticipated pricing of $2. 25 per MCF (in 1996 $) and
a transportation cost of $0. 50 per MCF (in. 1996 $) for a net back wellhead pr1ce of $1.75.

' These prices are escalated at 2.57 percent per year based on the SPEE survey.

| There is surface e‘quipm‘ent on-the NPR-3 property used for oil and gas production. This
Appraiser assumes that in 1997 certain equipment, for example, steam generators, water treatment
‘equipment, rigs and heavy equipment, will be sold‘fo‘r an estimated value of $428,000. At field
' i}abandonr‘nen‘t, additional income to’vDOE‘is,expected ‘fr~0m selling electrical equipment and a
Warehouse\‘.' This equipment and warehouse are gii/en a current value of $l',701 1.290. The value -
s e‘scalated to. date of sale usirig the general rate of inﬂaticn ---2.86 percent annually -- as |
provided by the SPEE survey. In addition, 1,170 wells are scheduled to be abandoned over the
remaining life of theﬁeld as described in the Addendum to this Report. The cost included in the
, _evaluation for abandomng these wells 1s -approximately $4 186 mxllion in constant dollars,

,escalated at 3 07 percent per year based on the- SPEE survey.

A suinma’ry of envircn‘rhental expenses are provided in the Addendum to this Report. ‘Expected
envircnmental expenses included in the evaluation are $3. 154 million in life-of-field capital costs,
includmg field abandonment. Annual comphance costs and labor costs are 1ncluded in operating

expenses.

The NPOSR,; as a part of the Federal Government is not responsible for federal, state, or local -
taxes. Under continued operation? no taxes or payments in lieu of taxes are anticipated.
We have relied on the infoirmationpro\'/ided by‘ the BLM on surface uses, for example, the

number of animal unit months (AUMs) on the subject properties.




The water rights were not valued separately from the value of the land because they are
 considered to be part of the inherent value of the land wh10h supports the user- for the desrgnated
" .use at the tlme of the water approprtatton Water can be severed from property and sold in most
| states however reappropnattng an existing water nght for an alternatlve use is difficult and
expensrve to accomplish. Therefore, this Appralser assumes that the water rights will remain ‘with -
the subject properties in the case of retention, transfer or sale of the propertles The value of the

water rlghts is reﬂected in the land value as part of its overall utility.

' 2.2 VALUATION METHODOLOGY
2.2.1 Standards
'22.1.1 Unit Rule

The standards for using the unit rule are described in detail in Section 5 of this Report. The unit

rule i 1s con51dered when combmmg the various components of the fee simple estate.
2.2.1.2 Reserve Reporting

Reserves are estimated volumes of hydrocarbons/anticipated to ‘be recoverable \from known
accumulatrons from a glven date forward. The estlmatlon of reserves is predicated upon certam
hlstorlcally—developed principles: of petroleum engmeerlng " The apphcatlon of such pr1nc1ples
involves extenstve Judgments and is subject to change based on exrstlng knowledge ‘data and- 4
technology, economic conditions, statutory and regulatory provisions, and the purposes for which
~ the reserve estimate is to be used. The Society of Petroleum Eng'ineers (SPE) has adopted" :
standards pertaining the estimation of 011 and gas reserves. ‘The SPE standards include reserve |
~ definitions by which all 011 and gas reserves should be categortzed All of the reserve estimates \
' mcluded as part of the valuatlon of the subject property conform to the SPE standards and

_deﬁmtrons pertaining to oil and gas reserves.
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2.2.2 Income. Ap proach .

The income approach bases the Value of an asset upon the present worth of the asset’ s future net
- income. ThlS approach is common to industry and recommended by the Office of Management
“and Budget,(ClrcuIar No. A-94 Sectlon 8.b.1). The present worth is obtained by dlscountmg the
asset’s'future net income to the current year. The discount rates used are described in Section
2.1.4. The mrdyear dxscountmg method is used to reflect i income and/or expenditures occurrmg_

.over the course of the year. In the case of retentlon of NPR—3 by the DOE, the income approach

1s applied to the expected expenditures.. Usmg the income approach to the cashﬂow results in -

a posmve net present value (NPV) as described in Sectlon 2.3.

2.3 EXAMINATION AND DISCUSSION OF VALUE

2.3.1 Minerals

The future production of oil, gas, and natural gasl-li’quids'hé.s been‘projected as described above.
The annual forecast is shown in Table 2.1. This inclades net reserves of 1.13 million barrels of
oil, 900 million cubic feet of gas, and 11.4 million gallons of natural gas liquids. This production
- stream with: pricirrg' assurrrptions,' operating and overhead costs as described above ha‘s’ been
evaluated using the economic model described in detail in the Addendum to this Report. The
~ resulting estirrrated value is $3.85 million, based on a‘NPV at 13.5 percent. The detailed output

* of this evaluation are included as Appendix A to this Report. -

Under the scenario of contiriued operation by the DOE with elimination of the Management and -

- Operations’contractor, the estimated value is $5.2 million. -

2.3.2 Surface Rights

The DOE currently allows the grazmg of 2 000 sheep one month each year on NPR-J property. -
" The DOE charges a fee of $1.50 per head of sheep, reahzmg an-annual i income of $3 000 from .
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‘ graZing fess. Retention of this prOperty by the DOE would allow them to continue grazing as
~ a surface activity. The value of this was calculated - usmg the economrc model described i in the

Addendum to this Report. The resultmg net present value drscounted at ten percent is $30 OOO

233 Water Rim‘

The total DOE-approprlated surface water for NPR—3 is 203. 48 acre-feet (ai) per year. Thrs
» water is drverted from Teapot Creek and stored in ‘on-site reservoirs. NPR-3 water is drawn on
an acre- foot quantity specified by the water rlghts perm1ts held by the DOE. The pnmary use

for this water is steam 1n_]ect10n at well sites.

- The total permitted ground water ,use"for the DOE on NPR-3 is 5,049.5 Gallons Per Minute

“(GPM). This quantity is pumped from 33 wells and is an “instantaneeus’f water right, which
means DOE is entitled to this vvate_r every minute of every day er the year. Steam injection is

. the prima.ry use of this water. In the case of retention and continued Qperation by the DOE, these. -

water rights will continue as'is, as long as they are used beneficially for the designated use.

Wyoming water law is structured so that regardless of applicant and vvater user, if the point of
diversion is on NPR-3 property,\ the vvater right ultirnately 1s controlled hy'the DOE. Under
normal circumstances, Wyoming water is not purchased and sold as a commodity separately from
the surface value of the property to which it is attached When a separatlon does oceur, it is
- generally to sell the water to a mumcrpalrty for publrcly held ‘water.. Such water sales are not

_ ongoing nor considered likely in the future.

Thus, exrstrng water rights at NPR-3 enable the current uses. of oilfield operatrons and sheep

grazing.  They add no 1ndependent value
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2.3.4 Opinion of Value

The minerél and surface_activit‘ies‘ described in the preccding sectiohs are not expected to interfere
with ,.e,a_ch other and are expected to continue concurrently. . Therefore‘ the values determined
separater 'fcr minerai an'd sﬁrface rights are additive. The' expected value to the U.S.
Government urrder the scenario. of retentiorl and continued ope‘raﬁon of NPR-3 by the DOE is

estimated as follows:

WITH M&0 CONTRACTOR
Mineral Rights - $3,850.200
' Surface Rights-  $_30.000
TOTAL VALUE $3,880,200

WITHOUT M&0 CONTRACTOR
Mineral Rights - - $5,219,200
Surface Rights-  $_30000
TOTAL VALUE ~ $5249,200

2.4 VALUATION OF RMOTC

" 2.4.1 Purpose of RMOTC

The Rocky. Mountain 0il Test Center (RMOTC) was created as an oilﬁeid test center to provide
research ancl devel‘oprnent testing of products and ‘services which mightv‘improvc and/or ex.t,e‘ndv _
production with cmphaisis on old, declining fields operated by small, independent companics.
This purpose has subsequently been broadened by RMOTC to 'alkso‘ inClude'demonstration of
‘already commercieli'zed deviC'es, to serve as assisrance in sales efforts as well as applied testing
of already existing technology in speciﬁc geologic formations found locally. This latter testing
 has been aimed both at improvement of oil production at NPR-3 as well as application testing

for major oil companies with similar geologic formations in the local area.
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A second _purpose of RMOTC is the prov151on of tra1n1ng through field visits, semmars andA

‘ 1ntemsh1ps auned at tralnees from Indian tribal councils and from hrstorrcally black colleges. .
242 Legal/Regulatory Nature of RMOTC

‘ While NPR-3 was created by an Act of Cong'ress the RMOTC, in contrast, was created under an -
| vInternal In1t1at1ve by the DOE. Consequently, all work perforrned by RMOTC takes second place '

to the operanon .of NPR-3. In-cases of Ppotential conflicts of 1nterest RMOTC must choose
facilities and test wells‘ giving first priority to the prudent operatlon of NPR-3 under the Act.
- This generally bappears to have been the case since the creation of iRMOTC. /This duality of the
role of RMOTC personnel is expected to continue under Scenario One of retention of
'management of NPR-.) by the DOE In other words; RMOTC isa guest on the NPR—3 property.

The feas1b111ty of contlnulng this relatlonsh1p between NPR-3 and RMOTC under DOE
management will be discussed in this chapter. Alternative scenarios will.be discussed separately

- in other chapters of this Report.

2.4.3 Historic Performance |

RMOTC has been functioning since 1994 which was a partial year. | The RMOTC business unit
- as a part of NPR-3 worked under the budget shown in Table 2 4 with projections for future years..
During that year a total of four test prOJects were executed of which three were demonstratlons
of already commercialized products and only one could be classified as R&D testing. However

from a cost standpomt 48 percent of the grant funds can,be attributed to the latter R&D test in
- 1994 (see ‘Table 2.5). No accurate ﬁgures are available with regard to the. portion of operating
overhead funds which were directed to R&D testmg versus demonstratrons Estrmates have been

shown in Table 2.6.

As can be eXpected in start-up cases' RMOTC eXperienced high overhead costs (both operating
~ overhead and G&A) as will be d1scussed further below. The benefits accrumg from the results

- of the testlng w111 be quantified in a subsequent sect1on ‘
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TABLE 2.4

RMOTC BUDGET
FUNDING SOURCE -

YEAR __DOE-FE __OTHER DOE | STATE OF WY TOTALS
1994 $240,000 . $50,000 ) o *$290,000
1995 . $1,430,000 | $20,000 $100,000 $1,550,000 | -
1996 $2,500,000 '$100,000 - $100,000 $2,700,000 | -
1997+ ~ $2,500,000 $100,000 - $100,000 $2,700,000
1998 $2,000,000 | '$100,000 | $100,000 - $2,200,000
1999+ $1,500,000 $100,000 | $100,000. $1,700,000
2000* $1,000,000 | $100,000 $100,000 | $1,200,000
2001* $500,000 $100,000 $600,000
2002* $500,000 |. $100,000 $600,000 |
2003+ $500,000 $100,000 $600,000
2004* $500,000 ~ $100,000 $600,000
2005* $500,000 | $100,000 $600,000
2006* $500,000 $100,000 $600,000
2007* $500,000 $100,000 $600,000
2008* $500,000 $100,000 $600,000

- 2009* $500,000 $100,000 $600,000
2010* - $500,000 $100,000 - $600,000
2011+ $500,000 $100.000 | - ' ___$600,000
TOTALS ~$16,670,000 $1,670,000 | $600,000 $18,940,000

Source:

B

"RMOTC Business Plan FY 1996-2005", June 10, 1996
Estimated ’ T
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- TABLE2&
OVERHEAD ALLOCATION

1994

1995

1996

Appropﬁation

_$1 ,550,000

' $2.700.000

Total Direct Costs

~ $290.000

$386.598

$320.049

) ‘$38',2.07

$58,011

$586,990

$345,122

Operating Overhead*

|G & A Overhead*

'$576,412

* Estimated

$193,782

| $2.034.829




A detailed discussion of the results of each test can be found in the separéte Addendum "Property

: Descrlptlon and Fact-Frndmg Report for NPR-3". Each of the tests is described on basis of

interviews with the mventors ‘or manufacturers and after several meetmgs w1th RMOTC , ‘

personnel As can be expected in the testlng of oilfield equrpment and services, there are varymg
~ opinions about the success of the tests or lack thereof; however after several iterations of
discussions with the sponsors (inventors, _servrce compames ,and manufacturers) ‘and RMOTC
personnel, reasonable agreement was reached thereby allowing this Appraiser to form an opihiori

- with regard to the nature and potential benefit of a particular test.:

In 1995 .a full year was available for the continuation of RMOTC efforts. A total of 13.t‘ests
were performed. Of these tests 8 projects were. demonstrati‘o'n’ of exrstiyng devices for purposes
of promotional assrstance while 5 projects were R&D of producrs or sers/ices at the pre-
commerciélization stage.‘ This ratio 4is'slight1y modified when reviewing Feder_al costs on a

before-overhead basis to 72 percenty demonstration and 28 percent R&D testing (Table 2.5).

* The results of the 1995 testing are detailed in the Addendum "Property Description and Fact-
Finding Report for NPR-3" but can be summanzed as 63 percent successful demonstrations and
20 perc’ent successful R&D tests. The former percentage is low, p0531b1v because of testmg

drfﬁcultles the latter percentage is reasonable for R&D testing.

‘Results for 1996' have heen obtained through the month of May and projections haye been made
for the balance of the fiscal year on basis of on—go‘i‘n_g' efforts and reasonab"ly 'planned costs. A
total of 22 projects are budgeted for 1996. ‘Seven have been completed, five are on—‘\goin'g and
as of the end of May, ten additional tests were plan'ned.- _ Of the /1‘2 acrual projects, the
demonstrations of commercially available products and services amount to 80’percent‘of federal

costs of $154,000 with the balance being R&D testing.

" ‘During the two and one-half \yearsbof RMbTC operation, only one demonstration project was
found to been have primarily targeted to NPR-3 production enhancement, namely— the testing of

a lateral drilling service with potential for improvement of oil production rates from the Shannon
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Formation. It is obvrous that the availability of RMOTC allowed NPR—3 management to utlhze :
the Test Center for the test which otherwise mlght not have been conducted. Industry a351sted
in the fundmg and the test took place ‘without any mﬂuence negatlve or positive, on exrstmg.
.NPR-3 production. In the opinion of this Appralser this type of test was justified at NPR-3;

~however, we forward' no opinion with regard to showing this as a RMOTC cost instead of an
NPR-3 ﬁeld operatlon cost item. The fact that this test could be- performed by RMOTC with
>‘1ndustry partners is 1mportant in the dlscussmn of alternative scenarios in subsequent chapters of

this Report.

The training purpose at RMOTC has 'been fulfilled only to a limited extent. In 1994 there was

no training. In 1995 eleven Native Amerlcans from three tribes attended one-week 1ntroductory

courses in orlﬁeld operation. There were also 12 students (interns) who attended 10 week hands-

on sessions. These were both Natlve American as-well as students from Hrstorlcally Black

Colleges.

‘A large group of the persons who\attended the various training functions was interviewed by
phone in order to. 1dent1fy any tanglble results from the training. These interviews and the -
' summary observations therefrom are mcluded in the Addendum "Property Description and Fact-
Finding Report for NPR—3".‘ ‘Most 1nterv1ews_revealed a very positive reaction to the training

expérience‘ however, apart from the broader understanding of the nature and work perfbrmed in' »

 an oilfield, none of the partles mdlcated a change toa career in-the oil sector and none could

: pomt to 1mproved jOb opportunities.

From additional reseerch of the job market in the oil industry, it was found that most candidates
for employment generally acquire familiarity ;‘VWith oilfield activities and technology through their
first employment in the private industry sector. The RMOTC 'trairring component is therefore not
unique. Further discussien of this relatively minor cost element is found in a later secﬁon of this

- Report (Section 2.4.5.4). . .
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The training component at RMOTC saw a substantial setback'rn 1996 as\comp.ared' to 1995.
| Therefore, it difficult to project the future perforrnance,by RMOTC in the training sector. -Still,
this’.Apprai‘ser given the beneﬁt of the doubt to RMOTC and made projections_“for resumption
of activities nearly up to the earlier leveis of persons,trained. These forecasts will be used in

, subsequent sections of this 'Report.'

In summary, the histo'ric' perfor'mance of RMOTC has 'been typical of a startup venture with'
- substantial overhead costs in the begrnnlng and with wrde vanatlons from the or1g1na1 purpose | ‘
The percentage of successful testlng can be expected to continue w1th a high ratio of shelf
products and commerc1ahzed servrces to R&D prOJects No deleterious effects have been found
on the operation of NPR-3 which continues to operate as of this date under the management of"
- DOE. -

244 Costs to U.S. Government
2.44.1 Cost Overview

‘The costs to the U S. Government of providing the services described in"SectiOn 2.4.1 o'fl this
Report have been partially covered in the secuon\ on Hlstorlc Performance Sectlon 24.3. To
summarize. the. total approprratlons to RMOTC over the 1994- 96 three- year perrod 1s $4.34
- rrulhon The annual costs over these three years are $290 000, $1.45 million and $2.6 mllhon .

- respectively.

‘The costs are broadly comprlsed of the actual grant sector, namely funds which are contnbuted
by RMOTC those whrch are consrdered operating overhead costs and General Administrative
Overhead. The overhead components 1nclude costs of overhead nature such as RMOTC actrvrues
1nd1rectly apphed to the testlng activities. Another major portlon of the total cost, name1y
‘General and Admrnlstratlve (G&A) overhead, is. more conventional, and consists of costs of.

administration, markeung, travel, ‘and 1ntang1ble costs related to the promotron and conduct of
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~ the testing, training, -and unspecified RMOTC activities. The support contractor’s costs are

included and can be prorated in a similar fashion. -

aTable 2.6 summarizes the above costs and provrdes a reasonable allocation of the operatmg
overhead to each of the direct costs Tables D- 1 through D-3 in Appendrx D provrde the cost -
detarls for each of the prOJects from 1994 through estimated costs of 1996 as well as adchtlonal

- text.
> 2.4(4.2 Projections - :

On basis of the past performance and market research derived through data reviews, interviews .
-and costs 'realiaed .(as_ detailed in Appendix D), this Appraiser has forecast future activities for
RMOTC as a DOE- managed facility over the next 15 ’vears Detailed forecasts have been
prov1ded for the ﬁrst five years and a flat rate has been pro;ected thereafter commensurate with
the expectation of contmued avallablhty and need for oilfield productlon enhancement and
marketmg assrstance in the foreseeable time penod Flgure 2.2 shows the number of prOJected
testing prospects, the testmg expendltures and the operatmg overhead costs.

On basis of the act1v1ty forecasts a correspondlng cost: forecast has been developed in Appendlx

D and is shown in summary in Table 2.7.

These numbers will be used in a subsequent section on the evaluation of the benefits to the U.S.

o Govemment as compared to the costs in accordance with the guldehnes provided by the Office

of Management and Budget, Crrcular No. A-94, ( 1992)
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Historical, Current and Proj.ecte:d Demand for Testing Projects
SO at RMOTC ; '

251"
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1047
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. ‘ o B , ' Year .
* The 1996 figure was obtained by doubling the number of projects completed to date
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- 2.4.5 Benefit Descriptions
2.4.5.1 R&D Testing

-R&D testlng was the original purpose of RMOTC Consequently, this- Appra1ser has cla551ﬁed |
~each testmg activity at RMOTC into one group, the projects within which meet the prlmaryk '
criteria for R&D testmg, namely testlng of pro_ducts or services, which have not yet,reached the
point of eommercialization. This criterion generally corresponds to»products and services which ‘
' are not already being sold to various sectors of the oil industry. A second group contains the

demonstration projeets (se'e Sections 2.4.5.2 and 2;4.5.3»1below‘).'

The beneﬁts to be derived for the U S. Government for the oil sector and for the general societv ‘
range from tangible in form of income taxes 1o be paid by workers involved in future serv1ces',
and sales of products undergomg R&D testing at RMOTC to 1ntang1ble benefits such as in form

of extension of the economic life of strlpper fields.

| Thls Appraiser has earefully examined prior studies made by l)OE with "regard to the tangible
beneﬁts from R&D work. One such Study is "The Economic, Energy, and’,Environmental'
lmpaets of Energy-Related Inventions Progranﬂ DOE Oak Ridge National Laboratory (1994).

: ThlS study (the ERIP Study) exammed 557 R&D projects Wthh had been funded under the

Energy-Related Inventions Program (ERIP)

Brreﬂy, a detalled review of 253 prOJects about half of those funded led to the conclusron that
; a total of $763 million sales had been generated after the fundrng of $41 million ERIP support _
grants A mult1p11er of 19 to one was found to represent the sales Value -to-grant ratio. In short.

one grant dollar has led to $19 in cumulatlve sales

' Further the study confirmed and more accurately calculated the average ales volume per -
: mgloye in the service or product sector at $82,000 and $l65 000 per employee for direct and

indirect sales, respectwely This number is reasonable in the oplmon of tms Appraxser who has
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had expenence with derlvatlon of similar numbers from other studxes For the purpose of thls

Study, this Appra1ser accepts the determination of the multlpher without verlﬁcatmn

| Once ‘the nurnber of employees is knoWn, then the Fedefal income tax contribution can be -
calculated based on the ERIP Study. The number in that study of $4104/ fof 1990 was adjusted
to 1996, arriving at a $4,900 income tax contribution per employee. Also,. this ERIP Study
number is aecepted without ueriﬁcation; it appears reasonable, if not slightly low in view 'of the
| higher i income tax rate experlenced at the tlme of the writing of this Report as compared to the

ERIP Study date of 1992 ' -

 The abovefmethodology proVided credible results 1n the ERIP Study by including all historic
-R&D projects under ERIP and cornparing the cost of these with' the results in form of income‘
taxes on a cumulatlve bas1s through 1992. The same mult1pl1er cannot be used without further
adjustment for annual R&D testing costs at RMOTC.  In other words, the t1me-value—of-money ‘
related to the delay between R&D and future sales must be taken 1nto consxderatlon This is done
- by dlstnbutmg the future sales over multiple years after a reasonable delay for perfectm

manufacturing and marketing the product or service:

In order to include time-value-of rnoneyto perforn1 a proper benefit/cost analysis the following
51mpllst1c assumptlon was made. It was assumed that an invention of a new oilfield service or
product would have been two to five years in the makmg under private sponsorshlp Theretore,
the product or service would be ready for field testing. It is assumed that it qualified for testing
at RMOT(‘ and that the necessary funding was prov1ded or shared. It is further assumed that one
year went by for the planmng and execution of the test as well as reduction of the test data to

1mprove the product or serv1ce for commermallzauon

Two additional years are assumed for a combination of manufacturing and marketing of the
product or service with sales starting early in the third year after field test execution. As is
experienced in the oil industry, the life cycle of the first generation of such commercialized

services or products averages about seven years.” The sales will correspond thereto with a buildup
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in sales over the first couple of years and a gradual decline until second generation products or
services s_tart'en_tering,the market. This is shown schematically in Figure 2.3. The corresponding
sales can be ‘eompiled' on an annual basis as a percentage of the total sales asbeing 10,,‘25, 22,

- 17,13, 8,5 percent over these seven years. -

On basis of ‘this future Sales assumption the NPV at 12 percent (see below) related to sales can '
be calculated together with the employment assocrated w1th those. sales Finally,, the futur,e

income tax can be denved

Table 2.8 extends the costs of R&D testing at RMOTC through such future spread-out sales
volumes, number of employees ‘associated therew1th to the income taxes pa1d as the prrmarv
tangible result to the U.S. Government These amounts are further discounted back to'a net
. 'present value in 1996 ut111zmg a discount rate of 12 percent as being representatlve of the cost
of capital to the Government (six and one.-half percent) plus an adjust_ment related to the risk of ‘b

deriving income from the oil supply and service sector of five and one-half percent. -

The latter number is chosen after due con51derat10n to the pure 01l lndustry risk adJustment of
seven percent and the broad industrial service sector I‘lSk adJustment of four percent above capital
' cost as historically experienced in the United States ‘The risk is substant1ally lower in thlS latter -
\ 1ndustr1al service sector; but it is still mﬂuenced by the v1ab1hty and economics of the pure oil
~sector which it serves. Therefore, the five and one-half percent above cost of capital has been

chosen as a compromise. For further discussion of discount factors, please see Section 2.1.4.

When applied fo the specific case of the R&D- t'esting at RMOTC the following results are
obtained (see Table 2.8) yielding the total future 1ncome in form of taxes. ThlS future 1ncome

has a net present value of $1, 066 669 For a more detalled dlscussmn as well as tables of interim

calculations, the reader is referred to Appendlx D.
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2452 'Demonstrations toAssistkSales

'As descrrbed above 1n thlS chapter the product and service demonstratrons at RMOTC included

marketmg demonstratlons SO labeled because they prlmanly were aimed by the product_

manufacturers at securing sales for” already commercrahzed products either to NPR—3 itself or -

| mcrease in sales through the advertlsmg medium . and endorsement of RMOTC. The benefits

from the former of these, namely sales to NPR, is readily quannﬁed It is nil because none of

.  the’ demonstratlon projects have led to NPR-3 purchase of the demonstrated hardware or service

A

as of this date. Consequently, it would be unrealistic to predrct any value to the Government at

NPR—J from this partrcular type of demonstratlon

: The second type of demonstratlons for projects at RMOTC namely marketing demonstratlons in

| support of increase in sales to. mdustry, is more. dlfﬁcult to quantrfy and is, almost 1ntang1ble '

The reason for th1s is in that practrcally all 1nterv1ews with manufacturers having already '
commercialized products tested at RMOTC for endorsement or advertlsmg they stated that so far
- no 1ncreases in sales have been notrced This may be either because existing sales efforts already
) adequately-tap the available market, ,or, that the products or services are meetrng resistance which -
demonstration at RMOTC has not beén able to overCOme One‘ exception is noted where recently
a manufacturer sold two dev1ces in Canada and two to Belgrum after exposure inaU.S. trade

magazine.

~ ATherefore any possible i 1ncrease 1n sales level or acceptance by mdustry may be. long term or,
at best, 1ntang1ble Lackmg any multrphers as in case of R&D testing or any other support this
Appralser is of the opinion that marketmg demonstratrons at RMOTC at best result in a negligible

and non-quantrﬁable beneﬁt
2.4.5.3 f Trial Testlngfor NPR-3

As indicated above there has been one actual instance of testmg of lateral drrlhng with a prlma.ry '

objective of testtng reservorr dramage by thls technology in the Shannon Formatron The
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Shannon Format1on has been one of the major oil producers at NPR—3 and. st111 contains oil in- |

place However, the low reservoir pressure after many years of. productron associated wrth the

~ high cost of drllhng wells has made it uneconomic so far to drain addrtlonal quantities of oil.-

: New technology of so- ~called lateral drillmg promises to increase the production rates by not. only
: drilhng vertically down through the pancake layers of the Shannon F ormation, but also by lateral
offshoots to the main drill bore to drain oil at greater productlon rates If this were to be shown

| feasible then additional oil productlon mrght be achieved at NPR-3.

' Therefore, the trial testing at NPR-3 was justified, particularly in view of the fact that the
‘technology  was well—developed and had been found to be successful in other reservoirs.
Unfortunately, the results of the trial testmg was negative masmuch as the production rate did not
increase. Consequently, thls technology has not been introduced as a development meéthod at
NPR—J. At the present time, there are no plans for other RMOTC trial testing toward'
enhancement of NPR.-S’ pro'duction;/ Consequently, this Appraiser assigns no financial beneﬁt'to

the credit of RMOTC or the Government in this regard.i
2.4.5.4 Training

The training at RMOTC has been successful from a student viewpoint - The training has been
- enjoyed and led to a better understandmg of oilfield pr1nc1ples and techmques As mentioned
before, this has not led to increased employment opportunmes or career decrsrons Also, the oil
. industry sector itself is directly competmg with this aspect of RMOTC’s activities inasmuch as

early field assignments are regularly provided by oil companies to their new personnel.

From an economic standpoint, this Appraiser also makes note that the oil industry sector is
employing educators and instructors specifically for purposes of training. The effect to the U.S.. -
Government of also offermg such services at RMOTC only serve to provrde a substitute at

'practically the same mtangible beneﬁt level albeit at a higher cost Consequently, no quantiﬁed :

financial beneﬁt is assrgned to training at RMOTC







3. TRANSFER TO THE DEPARTMENT OF INTERIOR

3.1 TRANSFER OVERVIEW.
3.11 Intr.oduct'ion A

As authorlzed in contract DE- ACOl 96FE64202 Gustavson Assoc1ates was retamed by DOE to
' serve asan Independent Petroleum Appralser as specified in Sectlon 3416 of the National Defensev :
;Authorrzatlon Act for Fiscal Year 1996, P L 104 106 (1. 10 Stat 186) As stated in the Act, we
have conducted a study and made recommendatlons regardlng whlch optlons or combmatlon of

options, would max1mlze the value of NPR—3 to the United States, 1nclud1ng the followmg

' Transfer of all or a part of NPR-3 to the Department of the Interior for leasing in
‘ _accerdance w1ththe :Mine_ral Leasing Act (30 U.S.C. 181 et seq) and surface. :
management in accordance with the Federal Land Policy and Management Act (43

U.S.C. 1701 et seq.). -
Through the Bureau of Land Management (BLM); the Department of the Interior has the
‘ respon51b1hty for leasing.and admlmstenng federal mineral rlghts There is no current minerals

, leasmg act1v1ty at NPR-3 and such activity would typlcally fall under the Jurlsdlctlon of BLM.

3.1.2 Scone of Review -

This Apnrai-ser'researched and identified standard terms for oil and gas leasing on federal lands.
In addition, data were obtained on market bonuses and rentals in order to estimate the future

income from oil and gas leasing.-
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Research was also conducted for surface uses of public lands as it pertalns to Federal Land Pohcy

Act. Certain officials at the Colorado State office of the BLM were interviewed regardrng DOI‘~

: rules and regulatlons for oil and gas leasmg and surface uses under FLPMA (The Federal Land

Pollcy and Management Act of 1976)

To evaluate this-option, a review has been conducted .of all act1v1t1es expected to generate 1ncome
_Or expense if management of the mlneral and surface estates of NPR-3 were carrled out by the

Bureau of Land Management These include i issuing 011 and gas leases and: rece1v1ng royalties
, from oil and’ gas production, overseelng and audltmg the payment of these royaltles receiving - |
bonuses and rental from leasing out non- productrve acreage and recelvrng income from surface 4

 leases for grazing sheep.

The projection of future oil and gas production was the same for this scenario as for that of DOE .-

' retention. A review of federal leasrng actrvrty in the area was carried out and descrrbed in the -

\Addendum to this Report Data obtatned from this rev1ew were analyzed in this phase of the

study in order to estimate expected lease bonuses and. frequency of leasing for the currently’

unleased acreage

An .evaluation ‘was made of the expected income- from i'ssuing grazing leases for sheep on
, government-owned surface within NPR-3, based on 1nformatron prov1ded by the DOE on current

leasing pract1ces and the BLM ofﬁce in Casper
3.1.3 Assumptions and Lirniting Conditions

Based on discusslons’ with Robert Lopes in ’B‘LM’s Salt Lake City, Utah office, leasing costs,
BLM approximately $0.82 per acre fdr the 250,000 to 300,000 acres this office currently leases -
’ annually We assume that the 2360 undeveloped acres at NPR-.) would increase the cost to BLM
by $0.75/acre. Furthermore Mr. Lopes stated that. costs to matntam their lease records were,
~ minimal. We assumed no additional cost for these 2360 acres for record keeping. Expected costs
are- thus calculated as follows: Acres leased (2360) times $0. 75/acre = $l770 The BLM cost

per-acre is an agency-wrde pohcy and would- apply to all their leasmg costs.
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Assumptions descrrbed in Sectron 2.1.4 regarding surface uses for grazing and water rights pertain

to this optron as well.

Admmlstratlon by the BLM of the receipt of royaltles from the exxstmg producing property 1s

: assumed to add no srgmﬁcant costs to the handling of the other royalties BLM admlmsters

- Operating costs consrdered in thrs scenario represent those costs expected to be expended by a
- private 011 company whlch would lease and then take over operatorship of Teapot Dome These\
costs were estimated based on costs reported and prOJected by the DOE as dlscussed in Section |
2.1.4, modified by this Appralser as considered approprrate to reﬂect 1ndustry practlce Detalls
of these modlﬁcatrons are shown in Table 2.1, and result in expected costs of $8.45 per barrel
~of oil produced in FY97 and $5.52 thereafter assuming the d1scont1nuat10n of steamflooding the -

‘Shannon and. any further ‘dnllmg, or about 90 percent of government costs. Overhead is

estimated using the same percentages of operating and capital costs as used for the DOE .without

" a M&O contractor.

 Many of the economic assumptions and limiting conditions described in Section 2.1.4 remain
applicable if the properties are transferred to DOI with a few exceptions. As discussed in that
previous section, a cash flow stream is discounted differently due to the perception of risk

associated with realizing the revenue.

Based upon a negatlve NPV at 17.2 percent from the PUD’S and Probable reserves ‘this Appraiser
© expects no 1ncremental value to the government from these: propertles to come from lease bonus
bids. It is assumed that a pnvate oil and gas company Would not give mcremental bonus value

" to these undeveloped reserves, and would likely not dnll the wells at all.

A lease transfers the perceptlon of risk concermng operating costs to the lessee. Thus, the
approprlate dlscount rate for the revenue to the ‘government from royaltres would be thelr cost
of money, 6.5 percent, and five percent for pnce and production rrsk for a total of 11.5 percent.

The Federal Government would receive additional income from income taxespai_d by the lessee.
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These taxes carry the full weight of pnce product1on and operatlng cost risk and are drscounted
usmg 13. 5 percent Furthermore the ten percent nominal rate for land leasmg 1s applicable to

‘bonus and rentals income from mmeral leasing.

Operatmg and capital costs -are expected to be reduced by approx1mately lO percent by
transferring the property to the private sector as discussed above. We assumed a similar d1v151on,
_ of operating costs after the first year as described in Section 1.2.4 with the new estimated rates.
‘Consi.stent with the DOE retention scenario the overhead costs are_ split usi‘ng‘ the same

percentage changes agamst the lower operating and capital costs. These costs are escalated by

- 3.04 percent as in the prev1ous scenario.

' ThlS Appralser assumes that DOI will offer all unleased properties in a single sale within the first
- year of management. NEPA comphance and re- wntlng plans are expected to cost $30,000 pr1or
| to the first lease sale The lease sale is expected to cost an additional $0.75 per acre or $1770
for the 2360 undeveloped acres, as discussed previously. An average bonus of $4.00 per acre is .
E expected based upon extenswe rev:ew of recent leasmg activity in the area on comparable
properties. Only income from rentals and bonuses are. cons1dered in the NPV analy51s Royalty
income from these 2360 acres is considered speculatlve and suffers from an extremely low
realization risk. The analy51s is based upon three rental cycles occurring w1th one year hiatus
E between cycles. ‘that is, th1rty two years Rentals beyond three cycles are tentative and their NPV

would add httle value

As in the ﬁrst scenario, surface income of $3000 per year from sheep grazing is assumed to

‘continue for the next thirty two years.

The acreage with existing productlon is expected to command a lease bonus that 1s estimated to
be the NPV of the future cash ﬂow as expected by an existing 01l and gas producer. For this
acreage, a royalty rate of 12.5 percent is assumed Operating costs are .adjusted as dlscussed B
above. The apphcable dlscount rate (17.2 percent before tax)-is one that i 1ncorporates the 1ndustry
cost of money; based upon the SPEE survey, theaverage cost of money to mdustry is 10.2

percent.




Although the Federal Government is not subject to taxes, the new owner is. And as such, the
tax situation is anticipated when déterminingthe NPV. All -appropriate federal, state, and local

taxes, as discussed in Sectlon 1.14 of the Addendum, are included to determine the expected

o future net 1ncome The purchaser is expected to take maximum legal advantage of all apphcable |

| deprec1atron and depletron allowances in reducmg taxable income.’

The value to the government includes 50'percerit of the lease bonus and 50 percent of the NPV
o'f ro-yalties from producing properties, 50 percent of bonus and rentals from nonproducing
propertles (exclusrve of maintenance and leasmg costs) and future federal income taxes expected

- to be paid by the purchaser

' Thc possibility waé ih\}estigated that a small independent producer which might lease the existing
production at NPR-3 and take over operatorship would attempt to \defer all plugging :and/
abandonment (P&A) costs as long as possible. The 'Wyoming' Oil and éas Conservation
Commrssron ‘'was contacted to discuss the detalls of delaying the pluggmg of 1dle wells 1n
}Wyommg Basically it is the responsrblhty of the operator to submlt a plan for each 1d1e well.

If there i is sufficient reason not to plug a well, then the State of Wyommg w111 grant an extension
on a case-by-case basis.. Otherwise, the ope-rator has two years to plug an idle well that has no" -

‘plan for future use.

‘In the case of a field that is approaching its-economic limit' the. commission wants to see a plan
form the operator that has all the wells bemg plugged i in conjunctlon with the filed reaching its

- economic hmlt

Given these comments from the Wyommg Oll & Gas Conservatlon Commlssmn it is the oplmon:
“of this Apprarser that there will be no differences in the P&A schedule between the retention case
v'and the transfer or sales case. Because NPR—3 is near its economic limit, the P&A»schedule will
have to exhibit a plan thatensuresthat all wells are plugged when the economic limit is reached,

regardless of who is the operator.
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3.2 VALUATION METHODOLOGY

3.‘2.1' Income Ap g> roached Agplied to Potential Mineral Uses under the Mineral Lands Lea‘sing'
Act | - | B | |

As diecussed in detaﬂ in the Addendum; the Mineral Leasing Act of 1j920, as amended, 30 U.S.C.
§§ 181 et seq., and the Mineral Leasing Act for Acquired Lands of 1947, as amendedv, 36 U.S.C.
§§ 351 et seq., give the BLM res‘pensibilit'y‘ for oil and gas leasiﬁg on BLM, national forest and-
~ other federal lands where mineral rjght's have been retained by the Federal Government.
Regulatiens that govern the BLM’s oil and gas leasing prograril are found in43 C.F.R. §§3100.0

el seq.

-According to the director of the Real Estate and Appraiéal Section of the Colorado State Office
of tﬁe BLM, since Cohgress enacted legislatien‘in 1977 creating DOE and transferred to- it
* jurisdiction over"\the Naval,Petr,ole‘um and Oil Shale’ Resefves,' Congtessio_nal apprpval will be
required for the traﬁsfer of full jurisdiction over the/ reserves from DOE to DOI. Future leases
issued By the BLM on any pertio_n of the NPOSRs would, however, be subject to the appHcable :
Mineral Leasing Act and wo_uld be subject to the provisions of the act requiring payfnerit of the
50 percent state impact fee (50 percerit of bonuses rentals, and royalties payable under any oil
and gas lease) and would be subject to all other BLM rules and regulatlons currently apphcable
to leasmg actlvny, both surface and mlneral conducted by BLM Although it would theoretically
be p0551b1e for Congress to 1ncorporate a change in this prov151on for sharing revenues w1th the

states we have assumed that no change is made

No eomp'arative lease bonus data exist for the leasing out of a producing oil field such as Teapot
Dome. Therefo_re the lease bonus in»lthis case was assumed to approximate the purchase of a
‘working interest in a producing pioperty. An expected cash flow to the lessee discoented at 17.2
percent was assumed to approximate the lease bonus expected for the producing property at
- Teapot Dome. A value of $2.57 m_illien was thus selected by this Appraiser as“the most likely

value to be paidas an up-front bonus for the producing area of Teapot Dome, or $1.28 million
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for the Federal Government’s share. This equates to a bonus per BOE of net remammg reserves
of $2. 60 This value is somewhat lower than typical producing property transactions (Table 5.1,

due to the high plugglng and abandonment and environmental liabilities associated with this field.

The 2360 acres of no‘n-prospective land within NPR-3 but outside the productlve area were
assumed to be issued for leasing separately from the producmg acreage. Although this acreage |
is near productive acreage, a criteria which frequently results in hrgh lease bonuses in th1s case
the structural posmon 1s_known to be poor in currently producing reserv01rs and there is no-
known potential for production from other reservoirs. Thus the lease bonuses for this acreage' ‘
- are expected to be llttle better than for rank wildcat acreage. The minimum bid requlrecl for
bonuses on federal leases is $2.00 per acre. The mean, median, and mode of federal leases 1ssued
- in the area of NPR-3 for the last three years are $7 26, $2.00, and $2.00, respectively. This
Appralser estlrnates a lease bonus of $4.00 per acre for the 2360 acres of non-prospective land’
‘ .vsurrounding. the producing area‘ of NPR—3. Lease rental payments are assumed to be $1.5’O/peri
" acre per year for the first five years, and $2.00 per acre per year for the next five year's, based

on the standard federal lease terms. Fifty percent of the acreage is assumed to be leased.

3.2.2 Income Approach Applied to Potential Surface Uses under the Federal Land Policy and

Management Act

The Federal Land Policy and Management Act of 1976 (FLPMA), 43 US.C. 3§ 1701 et seq. -
directs the Secretary of the Interior to develop and maintain "land use‘ plans Which'provide/by
tracts or areas for the use of the public lands.” FLPMA declares a general policy that the United
States should "recelve fair market value of the use of the public lands and their resources.” Id.
§§ 1716(a) FLPMA further impacts BLM land management by reaffirming the management |
prmcrple of "multiple use" by imposing the substantwe duty" to manage the pubhc lands under |
' prmc1ples of multiple use and sustamed yleld " The BLM implements these FLPMA directives
through various statutes, 1nc1ud1ng, among numerous other acts, the Mineral Leasing Acts 7
dlscussed in the following section of this Report ‘and the Taylor Grazing Act, 43 U.S.C. §§ 315

et seq., whtch authorlzed the Secretary of the Interior to establlsh " grazmg districts ... from any
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- part of the pnblic domain ... which in his opinionfare chieﬂy valuable for gtazing and raising |
forage crops. " In these grazmg dlStI'lCtS the pr1v1lege of grazmg livestock is regulated through

-a system of allocatmg grazing perrmts

' NPR-'3,VIand'consists of 9,321 acres of land. The land surface is characterized by prairie wit‘h'
occasional sagebrnsh several cut ravines, /and‘ sandstone bluffs In the case of a transfer to the
Department of the Interlor surface use potent1a1 for NPR-3 consists of agrlculture and grazmg
domestlc llvestock Income from agrlcultural leases is subJect to quantlty of acreage, water

' avallablhty and 1rr1gab1hty of land

3.3 EXAMINATION AND DISCUSSION OF VALUE
- 3.3.1 Income from Mineral Leasing and Production
- The projected income from receiving bonuses, royalty payments and income taxes from the
productive acreage at NPR-3, less the expected costs of administering the royalties, as described

above, has been evaluated using the economic model described in the Addendum to this Report.

_,(See Appendix A for detailed output from the econemie model for this seenario.) Resuiting NPV

to the government as follows:

‘Bonus - © $1,283,500

Royalties, $1,312,000.
" Taxes ($208.750)
"TOTAL $2,386,750

E The projected income from receiving 50 percent of the bonuses and rental payments for the non-
. productive acreage at NPR-3, less the expected costs of issuing the leases, as described above,
has been evaluated u_sing the economic model. (See Appendix A for detailed output. from the.

- economic model for this scenario.) Resulting NPV to the‘governmentdiscounted at.10 percent
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‘ : is $10,300. The transfer to DOI is also expected to requlre an'/_Enviromnenta’lf ASSess‘n\m’ent'at a
cost of $30,000 ($28,604 discounted). This cost reduces the net value of leasing to a negative
$18,300. LT ~ SR ’ ‘

_ Thus the total estimated value of the mineral \r'ights under this scenario is $2.4 milli’onfﬂ

3.3.2 Income from Surface Leases

- Grazmg perm1ts admlmstered by the Bureau of Land Management cost $1. 35 per ammal unit
month (AUM) in 1996. An AUM is deﬁned as the amount of forage requrred to mamtam one
| ammal unit for one month The ratlo of AUM to acres for this region averages 9 acres per |
~ AUM. Assummg grazmg permits lssued for 12 months per year, an AUM per 9 acres on the |
: approxrmate 9,321 ‘surface acres on NPR-3 with income of $1.35 per AUM, the BLM has a
‘potential annual grazrng income of $l6 800 (rounded) Evaluatlon of the NPV of thls pI‘OjCCted’ -

cash flow stream yrelds $167 900 dlscounted at ten percent ‘

‘Hunting permits issued for big game hunting on NPR-3 acreage could be an additional revenue

source from surface activities; however, this speculative income was not valued.

" No additional income is expected from water r»ights'at NPR-3.

333 Opinionof Value ~ EETE

- In thrs case, none of the antrcrpated surface uses of the property 1nterfere wrth the antlcrpated
‘mineral uses and Vlce -versa. Therefore, the values described in the two precedlng sections are
add1t1ve Thrs ylelds a total expected value to the government for transfer of NPR-3 to the

Department of Interlor for leasmg as follows

Minerals  $2,368,450

Surface  ,  $167.900
- TOTAL = $2,536350
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3.4 _RMOTC UNDER DEPARTMENT OF INTERIOR

Under the scenarlo of transferrmg NPR-3 to the Department of the Interior for leasmg out the oil
development and production to private mdustry, RMOTC can readily cont1nue its present
functlon even under DOE. In short there is no need to transfer RMOTC to agencies like the’ :

BLM or U S. Geologlcal Survey under the Department of the Interior.

| The main reason is that RMOTC only requires occasional access -to‘ the fleldand then only toa
very small number of either abandoned wells or stripper yvells. ‘This bhas_ been the experience over
the las_t, three _years as shown‘ in Table 3.1. It is seen that out of a total_ of ‘1,20\0 locations with
active (650 wells) or inacti’ve- wells only about/ 22 were*‘used for the testing ‘done by RMOTC.

of these four were abandoned Wells 16 were low-product1v1ty stnppers (less than 10 barrels of

. oil per day) and two were producmg more than 10 BOPD.

This level could be expected to continue whether NPR-3 is managed by DOE or by DOL

The reason thlS is entlrely fea51ble is the fact that prlvate operators who may be expected to lease
NPR-3 will ﬁnd no effect at least nothlng negative, by havmg hardware tested on abandoned or -
| low-productlon wells It is standard 01lﬁeld practlce to conduct varlous tests on old wells in

‘order to attempt to 1mprove productlon In most such cases the tests are being conducted under

contract between the operator and the' service contractor. Under this study such testing can |
—continue with only minor modiﬁcations to the contract.; , -

The contractual terms may include, but not be limited to:

1. Clarification that the contractor works or the site and utilizes the well or location at his

own risk. and that ke will hold the Government and the oil company operator harmless.



TABLE 3.1

RMOTC WELL INVENTORY
Dormantor .
B | Temporarity ‘More Than 10}
Project Title Wells Abandoned |Stripper BOPD :
UW Motor 18 Surface - ‘
Efficiency Study installations used
"{Oil Well Power * : : B
|Controller 38-AX-10 - - X
|V-GER Lubricator {64-25-SX-10 X
: 152-45-SX-10 X
~ 82-AX-20 X
Downhole Steam ) B
" {Generator Phase | 165-12-SX-3-Fi X
-[Mud Devil- S :
Deaeroator/Mixer - [1-M-18
: ) 1-M-18 ST
- |in-Situ H2S - ‘ _ ;
' |Remediation 66-46-SX-3 - X
) 167-13-8X-3 X
76-14-SX-3 X
77-32-SX-3 X
D-Jax Pump-Off . .
Controtler 64-65-SX-10 - X
73-31-8X-10 X
Paraffin & Scale i
Control 72-2-SX-3 X
: - 162-1-SX-3 X
. [55-8TX-23 X
48-2-SHX-34 "X
Downhole :
Dynamometer 13-AX-21 X
Short-Radius : '
Lateral Drilling 73-SX-10-H
. ~ O }57-8HX-14-H
_|Electronic Tank . .
Gauging 63-8STX-29 X
Paraffin and Scale | :
Control 72-2-SX-3 X
: 62-1-SX-3 X .
-155-8TX-23 - X
48-2-SHX-34 - X
Power.et Slotting ' _
Tool 23-1-8X-2. X
Slimhole Drill Stem |1 well -
Tester’ ~ |(site unknown)
Percussion Drilling (
Automatic Truck-mounted
Shutdown Valve  |hydraulic test bed
Short Radius o
Lateral Drilling Tool .
A3I50XF - 56-L.X-10 X
{Microbial EOR/
H2S Remediation {77-S-3 X
72-S-10 X
68-1-SX-3 X
AJUSTA- Pump - . |85-8-10 X
Not conducted in. - .
) wells (il field
Smart Cable testing center):




2. Stipulations with ‘regar'd td liquidated damages such as assumption of plugging and
abandonment (P&A)_.liabili’gies for st‘ripper wells whic .may be rendered nonproductiVe‘

after testing (thereby relieving'the\oil COmpany operator of the P&A expense).

3. Provisions that any increase in production and/or reduction of operating cost of a test
“well may either accrue totally to the oil company operator or p0381b1y be shared by the :

operator and the Government

It is important to recognize that -the oil industry has for decades worked ~under similar
arrangements where a new technology may improve production from old or neglected fields and
share in the increase with the original owner. Prrrnary examples are readlly found from the many

private ventures undertaken in the Former Sovret Umon

Consequently, the leasing out of NPR-3 to private 'industry by the BLM, even when subject to
‘occasional testing of a few locatlons under RMOTC management can be accomphshed in such
a manner as to prov1de a totally neutral effect on NPR-3 with 1ts lease bonus and royalty i mcome

potential.

RMOTC can in this scenario be expected to continue as it presently is under DOE funding or

under DOI funding and under the economic conditions described in Section 2.4 of this Report.

3-12



4. TRANSFER TO ANOTHER FEDERAL AGENCY

4.:1 INTRODUCTION

' As authorized in contract DE-ACO1- 96FE64202 Gustavson Assoc1ates was retamed by DOE to
serve as an Independent Petroleum Appralser as specified in Sectron 341 6 of the National Defense
Authorlzatlon Act for Fiscal Year 1996, P.L. 104-106 (1 10 Stat. 186). As stated in the.Act,__we
~ have cond/uctedv.a,studyiand made recommendations ‘regarding which ‘option or eombination of

“options ‘would maximize the Value of NPR-3 to the United States, includi’ng} the following:

. Transfer of all or part of NPR-3 to the Jurlsdlctlon of- another federal agency for
| admrmstratlon under Chapter 641 of Title 10, Umted States Code '

In this regard several other federal a‘gencies.v;lere considered‘for transfer, but none were found
| to be suitable for this purpose This alternative for the future operations ‘of NPR-3~ was
con31dered 1nappropr1ate No assessment of the value to be derived by the Umted States- from :
: the transfer to another fedcral agency was made The other federal agencres consrdered are

- briefly discussed below,
' 42 NATIONAL PARK SERVICE

~ This Appralser contacted ofﬁcmls at the National Park Service (N PS) n Denver regardmg mterest ~
in acquiring the subject propertres as part of any potential acqulsrtion or expansron of lands

. withm the park system. They reported that NPS is restricted by law to only acqumng lands that

'are either within or contiguous to existing Park 'boundaries. NPR~3 wouldnot fit this. criteria’;,

therefore, it would not be suitable for transfer to the National Park Service.
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43 NATIONAL FOREST SERVICE

‘, Another federal agency con31dered for transfer is the Department of Agrlculture s Nat10na1 Forest
' SerV1ce (NFS). Mineral rights under NFS surface are administered by the Bureau of Land
‘Managernent. Therefore, Option 2, transfer» to the Department of the Interior, applies directly to

this option, as well.

44 OTHER U.S. AGENCIES HOSTING RMOTC
44.1 General .

‘ I“n the’ precedin'g section of this chapter“the transfer of NPR—3 itself to DOI has been discussed.

In Chapter 2 of. th1s Report this Appralser discussed the fact that RMOTC could be considered
lndependent of DOE at NPR—3 and in actuahty has worked that way in the past Consequently,'
- in this chapter, a brief dlscussmn will be provided of the fea31b111ty of transferrlng RMOTC" f
zndependently of NPR-3 to another agency of the Government |

- The greatest use of RMOTC has historicaIIy been'for the testing of already commercialized
products and serv1ces w1th the intent of dlssemlnatlng information about the tests. Such
1nformat10n when dlscussmg in partrcular any successful demonstrations, may assist the inventor.
the small company or even large manufacturers and service compames in their marketing of the

product or service.
4.4.2 Department of Commerce : r

Because the function to be performed is one of busmess development 1nclud1ng advertising and -
promotron these functrons are mdependent of ; any partlcular industry : sector .the most reasonable»
" change of agency for RMOTC is the Department of Commerce. This Department has the ability '
. to focus on the support of trade and has experlence with numerous 1ncent1ve and- promotlonal

programs for small industries. Likewise, the fact that the demonstratlon tests at RMOTC involve
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- some degree of technology would not be foreign for the D»ep.artmen/t' of Commerce, which is the
host »agency_ for technical departments such as the National Oceanographic and Atmospheric
Administration including the National Laboratories (formerly Nationnl ABureau» of Sfa.ndards).

“ From a logistics standpomt the transfer- of RMOTC management to ex1st1ng Department of’
Commerce facilities i in Denver, Colorado can be easy. Other Department of Commerce facﬂmes
may be farther removed from the Wyommg location of RMOTC but may prove better suited to

~ take over the marketing assistance task.

" As_was noted inr Secﬁon 2.4.5 of this Report, there is no"tangible benefit detected from rhe A
' demonstratlon tests as of this date; therefore only the intangible beneﬁts if any, of marketmg
‘assistance from the Government sector as compared to 1ndustry-funded marketing efforts can be -
conmdered Such a benefit/cost study (if RMOTC is transferred into the U, S. Department of

' Commerce) goes beyond of the scope of this present Study.
4.4.3 Transfer to Bartlesville Laboratories

Such a transfer could take place at li‘ttleorno expense since thejdemonstration projects would
be rev_-'reQVed, selected and \managed tby DOE personnel who already had‘ partieipated 1n exactly
these types of activities, or at least would be knowledgeable thereof. ‘Again, the benefit/cost ratio‘
~ of the demonstration tests even under DOE Bartlesville mariagement is indeternrinqble as -

~ discussed above; however, the R&D test projects would show less of a negative effect because

~ of an assumed lower G&A overhead at Bartlesville.




5. SALE OF THE PROPERTY
5.1 INTRODUCTION

As authorized in contraét DE-AC01f96FE64202, Gﬁsta\}s_on Associates was retained by IjOE to
| serve és an Independent Petroleum Appraiser as épeciﬁed in Section 3416 of the National Defense
Authorization Act for Fiscal Year 1996, P.L. 104-106 (110 Stat. 186). As stated in the Act, we
have conductéd a study and made recommendations fegafding Which ‘optio‘n or cofﬁbipation.of

options wptild maximize the value of NPR-3 to the United States, including the following:
e  Sale of the interest of the United States of all or av\part kofv NPR-3.

Our study includes an examination. of the value to be derived by the United States from the sale
of NPR-3. The study includes an assessment and estimate of the fair market value of the interest
~of the United States in. this property. The assessment and estimate were made in a manner

consistentwith' customary property valuation practices in the oil and gas industry.

52 APPRAISAL OVERVIEW

521 Assumptions and Limiting C‘ondit'i'onsf o

Assinnptiohs described in Section 2.1.4 regarding surface uses for érazing and water rights pertain
to this option, as well. / | '

The assumptions discussed in Section 2.1.4 regarding pfoduct pricing, inflation, and production
forecasts are consistent through this scenario as well. The operating cost discussion in Section

'3.1.3 relating to operation by a private oil Cdmpany applies here.

The ability to lease the minerals would transfer to the purchéser. The present value of the net }

income from leasing is determined using an iﬁdustry nominal interest rate of 13'.2 percent. This
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rate is calculated by addmg the cost of capltal (10 2 percent as prev1ous1y dlscussed) to the price

risk of 3 percent

" This Report is based on 1nformat10n obtarned from the Department of Energy, Fluor Daniel, the
Department of the Interior’s Bureau of Land Management various parties involved in market :
| transactions, and other sources available in our firm’s library. We have relied on data supplied ‘

- by these sources and have not verified all information obtained in this manner.

‘ Acreage totals and land descriptions for the appralsal tract were obtained from the Department

of Energy, and we have relied on thrs information as presented to us.

5.2.2 Scope ‘of Appraisal

 The purpose of the appraisal is to provide the DOE with an estimate of the Fair Market Value
“for both the mineral and surface components of the NPR-3 should the property be considered for
- “sale. This value, will then be compared to the other options analyzed in this Report to make

recommendatlons for which option maximizes the value to the USA.

This Appraiser met with DOE officials in Casper, Wyoming and Washington D.C. and with
personnel from Fluor Daniels (Contractor to the DOE) over the course of the project. The
property was also visited in Aprll and May for the purposes of i 1nspect1ng productlon operations

and valulng surface fac1ht1es

This Appraiser has analyzed the highest and best use of both the surface and mineral components -
of the property. All relevant reports provided by the DOE were rev1ewed and considered as part
of this appralsal ‘

Copies of records were obtained from the county courthouse of Natrona County in order to
review transactlons involving the purchase and sale of mineral properties. This Apprarser made‘ '
‘a diligent effort to contact affected parties 1nvolved in the relevant transactions in order to

establish the terms of each sale.
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Oil and gas production data were obtained from the DOE files. These data were used as a basis

for making projections of future production from NPR-3.

Market data used in the surface appralsal were obta1ned from research within the county and

’ sun'oundmg area, contact with other apprarsers and others famtllar with the market.
523 Summary of ApgraisaliProblems

Problems were enCountered in obtaining information regarding terms of sale and reserves

involved in the producing property transactlons 1dent1ﬁed in this area of Wvornlng over the past

three years. Personnel contact “either could or would not share the relevant 1nformatlon necessary o

to evaluate comparablhty of the sales and estimate $/BOE pald Therefore we expanded our
search for comparable sales to published mformatlon on transactlons throughout the Rocky

‘Mountain area. Sufficient information was obtained in this manner. _

5.3 APPRAISAL PROPERTY PROFILE

5.3.1 Description of the Property being Appraised
5.3.1.1 Surface Description

NPR-3 is approached from Casper, Wyoming by Interstate Highway’ 25 and State Route 259, both

paved. It 1s about 35 m1les north of Casper The nearest towns are Mrdwest and Edgerton
.‘whlch serve the glant Salt Creek Field, operated by Amoco. The entrance to NPR—J is posted
but not locked. - Standard gravel and dirt oilfield roads servrce the enttre ﬁeld and numerous

buildings, processing facilities, -etc. |

The surface is rolling-to flat in the heart of the field. Teapot Creek ﬂows through the property.
Spectacular outcrops surroundmg the east west, and south ﬂanks of the ﬁeld are characterized

by steep bluffs. Surface use 1ncludes grazing which does not appear to 1nterfere with oil and gas




operations. Vegetat1on is typical of an ar1d high plains environment. Huntmg is proh1b1ted and

_w11d11fe mcludmg deer and pronghom antelope, are common.

Teapot Dome Fieldﬂl isabout 7 x:2 miles in area and includes almost lS square miles in
Townshrps 38 and 39 North, Range 79 West, Natrona County, Wyomrng (Addendum Frgure
1. 1) The U. S Government owns 100 percent of the surface and mineral rrghts The field
‘»produces sweet and sour crude 011 natural gas (Wthh is remJected) and natural gas hqu1ds

,(propane and butane).

, ‘The mission of NPOSR—CUW is to "manage, develop, operate and maintain the resourcesof
Naval Petroleum Reserve No 3." As part of the effort to achieve this, 1,312 wells have been
drrlled of which 675 (51 percent) are still actrve as producers 1njectors or d1sposal wells Six
hundred thn'ty seven wells are plugged and abandoned, shut -in or are otherwise not used. The
NPR-3 busmess unit - is managed and operated by Fluor Daniel (NPOSR), Inc., under a
Management and Operat1ons (M&O) Contract. Leasehold equrpment surface facrhtles etc. are

reviewed in detall In Section l of the Addendum.

~ Located in the southwestern part of the Powder Rrver Basm NPR-3 1s situated on Teapot Dome
an asymmetrlc doubly- plungmg anticline (Addendum Figure 1. 2). ‘The field occupies a crestal
position on the axis of the south plunge of the larger Salt Creek anticline, on which the grant Salt

Creek Field is also located (to the north).
5.3.1.2 Mineral Rights Developments‘

Producing Acreage

The 9,321-acre NPR-3 comprlses the Teapot Dome orl ﬁeld and related productlon processmg
and other facilities. This field has approx1mately 632 wells producing 1,807 barrels of oil per
day. Production revenues are about $9.5 mrlhon per year. Remalmng recoverable reserves are
approximately ‘1.1 million barrels of oil. Approximately 2360 acres in the property are

nonproductxve generally structurally low and non-prospectlve
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| 'Productron began in 1922 was drscontmued after 1927 and renewed in 1959." Prior to 1976 the\
ﬁeld yielded about 7.7 MMBO: At that time the Naval Petroleum Reserves Productron Act of
“ 1976 was passed, requmng that the NPRs be produced at their maxrmum efﬁc1ent rate (MER).
y DOE has managed NPR-3 at its MER smce then, and productron after 1976 is about 188
MMBO Addmonal detalls are’ provxded in Section 1 of the Addendum B
The Shannon is the most important producrng reservoir at Teapot bome, with the most oil
originally in-place (oorp): at 144 MMBO, the most cumulative production at 10.15 MMBO, and
- the most remammg reserves. The Shannon i 1s very. shallow, at an average depth across the field
of 350 feet. Low initial reservorr energy and its hrghly fractured heterogeneous character have \

combmed to yield relatrvely low recovery, currentlv at about seven percent of OOIP. Several

" enhanced recovery techmques have been attempted in the-Shannon, with varymg degrees of

 success. Although steam injection is ongomg, economics of contrnurng or expandmg the project ‘_

are marginal. The project is expected to be discontinued in 1997, per DOE plans.

Current production from the Shannon is 792 BOPD from 430 producing wells, for an average

rate per well of only 1.8 BOPD. Thjs includes 68 producing wells in an activesteamﬂood

pattern, which reportedly contribute 451 BOPD of rncremental"oil, This represents 6.6 BOPD -

per. well for these 68 vvells.~' T hé current primary. production is thus about 340 BOPD. or less
than a barrel of oil a day per well. I |
The other major producing reservoir at Teapot Dome is the Second Wall C‘reek‘, which consists
b, of two accumulations separ_ated by faulting: the Northern SecondWall Creek containing 39
_ MMBO of OOIP,.and South Second Wall Creek containing 18 MMBO Cumulative production
- has been 6.2 MMBO and 31.8 MMBO, for 16 and 21 percent recovery, respectively, from these
two areas. i Both waterflooding and gas injection projects have been perforrned in the Second
Wall Creek Gas mjectron is ongoing. The current productron rate is 120 BOPD from 77 wells,

" for an average rate per well of 1. 6 BOPD
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- The vast maJorlty of the gas currently processed by the NPR—3 gas plant is produced from the
~ Second Wall Creek. Th1$ gas yields propane and butane when processed. Almost all the gas is
remJected into the Second Wall Creek.

~ The next most 1mportant reservoirs at Teapot Dome are the Steele Shale and Niobrara Shale w1th |
‘OOIP of 16 and 9 MMBO, respectlvely Cumulative production has been 2.4 MMBO from the
Steele, and 1.3 MMBO from the Niobrara, for percentage - recovenes of about 15 percent from
-each. All productxon is primary. The 102 producmg shale wells yield 219 BOPD, for an average ;
of 2 1 BOPD per well

The Tensleep 1is anOther' important tesefvoirvat Teapbt Dorne with almost 4 MMBO estimated
OOIP. This reservoir is currently contrlbutmg 36 percent of the production from the field, w1th
650 BOPD This productlon is from only ten wells for the htghest productlon rate per well from
- Teapot Dome of 65 BOPD per well. A_/recent successful drilling prograrn has contributed to thls
 rate, with 589. BOPD (as of March 1996) coming frox_n three net)v wells drilled within the last-
year-and-a-half at NPR-3. = Although the areal extent of the productive Tensleep reservoir is
. somewhat limited, several additional Tensleep locations are available for drilling. The Tensleep-

- produces under natural water drive at a high Water cut with high initial oil rates and a steep

- ~decline.

Many different enhanced oil recovery pilot projects (Addendum, Secti.on 1.6.6) have been
. attempted at NPR-3. Notable projects with short project lives include the Shannon polymer flood

- . .and the Shannon ﬁreﬂood The waterﬂood in the Second Wall Creek was operated for some

perlod as was the Shannon huff and puff but those projects have been discontinued. Today only
- gas remjecnon into the Second’ Wall Creek and the Shannon,steamﬂood are ongoing enhanced

~oil recovery. projects.

Estimated oil pro'dtictton_ from NPR-3 o'ver, the next 20 years is expected to be 1.55 million

| .barrels for all reservoirs. This represents our estimate of Proved Developed Producing reserves.
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| No natural gas is currently sold from Teapot Dome ‘Gas mjectlon was 1n1t1ated into- the Second
Wall Creek as part of a pressure mamtenance program Although thls program was abandoned
in 1994; periodic gaslnjectron continues for the purpose of storing gas for later use as fuel for
the Shannon steam'ﬂood’project Production rates recoverable volumes, gas market, and timing
"of a blow down of this gas are all uncertam Thus, no gas reserves can be a551gned in the Proved

Developed Producing category

Remaining gas reserves at NPR-3 are considered to be in the Possible classification. The DOE
esttmate of 1.5 bllhon cubic feet (BCF) is judged to be reasonable and surtable for our evaluatlon

of this property These reserves have been risked at 60 percent

‘The gas produced from the Second 'Wal_l Creek reservoir is proeessed at the NPR-3 gas plant
“prior to reinjection or use in the Steamﬂood.“ Natural' gas liduids pfoduction is currently at\"about -
1,200 gallons per day of propane and 4,000 gallons per day \of butane. Recent recovery per ‘v
thousand cubic feet (MCF) has been 0.27 gallons/MCF of propane and 0.86 gallons/MCF ot

butane. A slowly dechmng trend is pI'O_]CCth

Based on the current gas throughput of the gas plant, natural gas liquids reserves are estimated
at 11.4 million gallons This assumes no additional gas throughput from the Veterans

. Admrmstratton (VA) gas storage program nor any other source.
Undeveloped Locations

The recent drilling program in the Tensleep at Teapot Dome" has proved to be successful, '
_although not without rrsk Of the five Tensleep wells drilled since early 1995 three have come

in at h1gh initial rates rangmg from 160 to 789 BOPD and qu1ckly paid out the1r drilling costs.

The other two have been noncornmercral with only a show of oil from the 52-l-TPX-lO and 12
BOPD from the 46-X- 10 Addendum Figure 1.6 is a map showmg Tensleep structure, productrve -

area, and well locations.
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The DOE has recently drilled two additional locations in the Tensleep: the 75-X-10, classified
by this Appraisér as' having Proved Developed Producing reserves; and. 72—X-“1' 0, which was

drilled, but not yet producing as of 10/ l/96.v Therefore, 72-X-10 reserves are classified as Proved

‘Developed Nohproducing.' The relatively poor early production rates from the 75-x-10 resultedi_ s

in lower average initial rates predicted for other new wells than had previously been considered.

Additionai infill locations have been identified. These include two clés'siﬁed‘ as Provéd
Undeveloped, two more classified as Probéblc, and three‘classiﬁ_ed'as Possible, for a total of
‘seven additional infﬂ'l locations. 'Réser-ves/ for these locations are expected to be variable;
however, an avéragé of the eexpected ultimate recoveries for the four mdst récent‘commer‘cial
” wélls, or"evlvbouty74 thousand»bafrels of oil (MBO), is a reasonable éstimate of resefves for the
additional locations: ‘Risk factors vary with the category of reserves. We estimate a chance of
success of 80 percent for Vthe' Proved'UndeVelop'ed, and Proved Developed Nonproducing reserves,
and 60 ‘percvent for the Pfobable; The plossible locations are cdnsidered to be too speculative to
value using the Income Méthod.* Riéked écono’mic evaluation of fhe undeveloped Tensleep
reseweé, assuming $450,000 drilling cost per Wcll, has led to the conclusion that the Proved
Undeveloped reserves yield a rate of returnl‘slightly more. than 13.5 percent before co‘nsi’deration
of overhead costs, and do not contribute to our estimate of Fair Marke; Value of NPR-3. The |

Probable locations, risked at 60 percent, yield a negative expected cas_h‘ﬂow.v' Althoﬁgh we =
éxpegt the DOE to complete the Tensleep drilling program 'undevr the scenario of continued DOE

operations. this drilling is not included in our valuation for sale.
Nonprospective Acreage

NPR-3 also includes acreage which wouid fall into the nonprospective acreage designation. This |
is acreage that ‘is stru¢turall}; low on' the producing anﬁcline. Generally, this may also -include
acreage over which seismic data/ may or may not have been acquifed, but where the intérpretation
has shown no specific promise of any prospects. 1t can also be acreage where no data are -
available or whichr \iS'SO far removed from any type of data that it ‘must be considered rank
exploratory acreage, Still, 6i1 companies may be williné to lease such ’acreagé from time to time

 to conduct exploration.
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This Appraiser reviewed maps of NPR-3 to determine the approx1mate acreage that has never
| been productlve The principal source of information was a computer—generated base map labeled
"All Wells Blank" that was prov1ded by DOE in May, 1996, as the most up-to-date 1llustratlon |
: of all drilling at Teapot Dome. Based upon thlS map, approxrmately 2 360 acres within the:
» boundary of NPR-3 would be con31dered nonproductlve Undnlled areas smaller than about 40
acres were not included. If add1t1onal producmg wells have been drilled (beyond those shown

~on the map) this acreage number would decrease.

5.3.2 Owner Contact"'and'Propert_.Y- Inspection
- k ( .
The surface and mmera]s on the subject property are owned by the United States of Amerlca

. This Appraiser met with the U.S. Department of Energy and its contractor, Fluor Daniel, in

-Casper, Wyoming, to dlSCU.SS detailed aspects of the property. In addition, this Appra1ser made

~ several visits to the site in April and May, vl995 for the purposes of general review of field |

condltlons,,and specific inspection of surface equrpment. A physical inspection of the mineral

- . estate was not possible_since it lies many thousands»c')f feet in the subsurface. However, the
surface part of the leasehold estate was briefly viewed and\fo’un‘d to be standard for the- oil

industry in this area.

~5.3.3 Division of Ownership -

NPR-3 includés 9,321 acres. all of which is fully owned by the U.S: Government. The
4 'Department of Energy currently operates this ﬂeld through the services of a contract operator
Fluor Daniel (NPOSR), Inc. Appendlx B of the Addendum includes a complete real property

descnptron

NPR—3 was created by Pres1dent Wllson m 1915 from lands already in the pubhc domam
Ongmally it con31sted of 9, 481 acres, but 160 acres were in a school sectlon ceded to the State

of Wyommg and were withdrawn.
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There 1s no leasehold 1nterest (no lessees) at NPR—3 The U S. Government holds a full mterest

in the surface and mineral rlghts in the property

5.4 HIG,HE'ST AND BEST USE
541 Tests

_»zThe Appralsal Institute (1992) defines hzghest and best use as: "The reasonable probable and
legal use of vacant land or 1mproved property, which is physically p0531b1e appropriately

’ supported ﬁnanc1ally feasrble and that results in the hlghest Value " Each of these criteria must

be met s eguentlallv

N

For oil, gas and mmeral properties the comparable deﬁmtlon can be apphed by testmg the'

" candidate uses eguentlally against each of five crlterla '

L Physically possibl’e‘{ The property must posséss adeciuate size,"d‘imension, shape, quality
of reservoir and resource, and geotechnical quality to support the. proposed use.  As: an :
example, an 011 reserv01r con51st1ng of many, very thln interfingering sands and shales may

. not be physwally possible to produce (a) Com‘znued production from NPR- 3 is physically
‘ possible: (b) Drzllmg undeveloped T. ensleep locatzons at NPR-3 is physzcally posszble and
(©) Leasmg of nonprospectzve acreage at NPR 3 is physzcally posszble ‘

2. Legally perm1ssrble The proposed use of the property must conform to all local state and
/ federal zonlng and use restrictions for the property. A negatrve example is an otherw1se
well-tested stone quarry ready to develop except for the lack of a mining’ permrt (a) : ~v
" Continued productzon Sfrom NPR 3 is legally permissible; (b) Drilling undeveloped
- locatzons at NPR-3 is legally permlsszble and (c) Additional legzslatzon may -be required

to enable leasmg at NPR-3, but passage would be conszdered likely.
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F1nanc1ally feasrble The proposed ‘use must be capable of provrdmg a net return to the
property owner. or leaseholder. Here, the uncertainty of, for example, the amount and
category of gas reserves could reduce an undeveloped locatlon to an exploratory drilling
prospect (a) Income from continued production at NPR-3 is financially feaszble (b)’

Expected zncome ﬁom drilling and producing undeveloped locations at NPR-3 is not

' f nancially feaszble and (c) Income ﬁom leasmg nonprospectzve acreage  ar NPR 3 is.

financially feaszble

Maximally productive. Of those physieally _posslble, legally, permissible; and financially
feasible uses, the highest and best use fora property is that use which results in. the highest
value; that is, the use that ‘provides the: greatest net return to the: property owner ancl

leaseholder in comblnatlon and as of the date of the evaluation or firmly planned for the g |

immediate future. (a) Contznued generatzon of i income from productzon wzll provzde the =

“highest value to the owner of NPR- 3; (b) Drilling and producing undeveloped locations

at NPR_—3 will not provide the highest values to the owner; and (c) Leasing of ozl and gas

| rights in non-prospective acreage will provide the highest value to the owner.

| Economrcally ﬁttmg This ﬁfth criterion adds: the proposed ”use must fit with the

: constralnts with regard to orl and mineral development of relevant ﬁrms institutions,

governments and markets. For example, 1mpend1ng env1ronmental or surface access

: regulatlons on the area as a whole may make the proposed use of a mrneral property

problematlc (a) Contmued productzon satlsf es this criterion; (b) Drzllmg and produczng

: undeveloped locatzons does not satisfy this crzterton and (c) Leaszng of non-prospectzve;

~ acreage satisfies this crzterzon




5.4.2 Highest and Best Use‘

- 54.21 Surface Rights

The subject property con81sts of 9 321 acres of land that is presently improved with an ex1st1ng
oil field. ' Use of the surface of the surroundlng area is for sheep and cattle ranching; however,
considering the location and livestock production capablhty of the land, it is too small to be an

‘econcmic,agricultural unit but would be desirable plottage to adjacent ranches.

- ‘Considering the surface rightS only, the fact that the land is extensively encumbered with oil wells
. and other productton and exploration equlpment the highest and best use for the surface without

oil productlon act1v1t1es would be for grazing hvestock
5422 Mineral Rights

~ The highest and best use of the mmeral rights at NPR-3 is to continue to generate income from
contlnued production of oil, and to generate income from lease bonuses and rentals for the non-

B productlve acreage.
5.4.2.3 Water Rights

'If a buyer contmues to use the 203.48 acre feet (af) of surface water and the 5,049. 5 gallons per ’
_' ‘mmute (GPM) with diligence, the water right would remain intact. A change of use and
ownershlp would be required by the State Englneer s office if it is used for an activity outside
of its orlgmally de51gnated use. Such a change is not expected to be difficult. The current -

.pnmary use for this water is steam 1nJect10n at well sites.




543 Highest and Best Use of Property

In conformance with standard appraisal techniques the property to be appraised must first jbey
exammed for its hzghest and best use. This Appraiser is using the following definition for

highest and best use.

"Either some existing use on the date of the transaction or one of which the evidence
'shows was so r easonably likely in the near future that the use would have affected its
market price on the date of the transactlon and would have been taken into account by a.-

- purchaser under Fa1r Market condltlons" (emphasrs added)

This definition has been adopted from the Unzform Apprazsal Standards for Federal Land |
Acquzsztzons 1992.

- As‘indicated above the highest and best use of NPR-3 is to generate income from production-of
~oil, gas and natural gas liquids, and to generate income from lease bonuses and rentals for the
non-productlve acreage. Surface uses such as livestock- grazmg are often compatlble with thls

LISC.

5.5 FAIR MARKET VALUE DEFINITION

In the guldehnes set out in the Umform Apprazsal Standards for Fi ederal Land Acquzsztzon v
Interagency Land Acquisition Conference Washlngton D.C., 1992, the deﬁmtlon of "Fair Market
Value" is set forth as "...the amount in cash, or 1n terms reasonably equlvalent to cash, for which
inall probability the prope_rty would be sold by a knowledgeable owner willing but not obligated
to sell to a knowledgeable purchaser who desires, but is not obligated to buy. In ascertaining that
ﬁgure consideration should be given to all matters that might be brought forward and reasonably
glven substantial welght in bargaining by persons of ordmary prudence, but no cons1derat10n

whatever should be given to matters not affectmg market value" (pp. 3- 4).
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5.6 APPRAISAL METHODS

5.6.1 General

Analysrs of geologrc engineering and economic factors were necessary for this Appralser s choice
of whlch appraisal method(s) to use in apprarsmg the subject acreage. Research of the courthouse
records in Natrona Johnson Campbell and Converse Count1es Wyomrng was also conducted
in order to check for data on recent leasrng act1v1ty that might be used to establish market
B bonuses Because of the nature of the appralsal tract, the Income Approach and the Lease Bonus

- methods were both chosen to estlmate the Fair Market Value of the mineral estate The Market |

Data Approach was,chosen to estimate Fair Market Value of the surface.

A minerals appraiser must estimate the Fair Market Value as of a specific date using information
available as of that date. The minerals appraiser must use research data to create an accurate -

market model. This model is then used to estimate the Fair Market Value of the subject property.
5.6.2 Standards =
This appraisal has been conducted according to the guidelines set out in the Uniform Standards

of Professional Appraisal Practice, The Appraisal Institute, 1992, and the .Uniform St_c‘rndardsfo;:

Federal Land Accjuisition, Interagency. Land Acquisition, Conference, 1992. ‘

563 Obevance of the Unit Rule

; All appraisal standards require adherence to the Umt Rule. Itisa prrncrple designed to reﬂect |

‘ the true srtuatton in the market for. Farr Market estrmatron The rule has two main aspects -

_First, the Rule requires the property to be valued as-a whole (as a "bundle" of "sticks")‘rather
- than surnmmg the Value of the various portions of ownershrp (the individual "stlcks") Value of

the constituent parts (the "strcks") are to be considered to the extent of their contribution to the
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value of the whole. The essence of this principle is that it is the property and not the various

titles which is being considered for Falr Market appraisal.

Second the Rule requires that "different elements of a tract of land are not to be separately -
valued and added together. The property is to be Valued as a whole and 1ts constituent parts
; considered only in light of how they enhance or drmlmsh to value of the whole, with care being -
- exercised to avoid so-called ."cum_ulative appraisals”. (Uniform Appraisal Standards for Eederal ,

Land Acquisition A-12, pp. 25-28.)

l'The values of buildings and improvements, tirnber, crops, mineral rights, oil and gas production,
and other rights are considered to the extent that Fair Market Value of the property as a whole
is enhanced. It is fstated;in the Stand_ards that the mere possibility of the existence of minerals,
oil, or gas is not sufﬁcient to affect market value. Itis further stated that such a possibility can
\ be given consideration'only when there is sufficient likelihood of the presence‘ of minerals, such
" as.oil or gas, as to affect market value and when that likelihood would be given weight by a
prudent person 1n bargaining. | -
These guldehnes should be followed when valuing the mlneral and surface components of a given

| property. The quantlty of minerals must be estimated by a quallﬁed expert along with a '-

determinatlon of the market for the mineral commodity in question

It rnust' be understood that under the Unit Rule, technically there can be only -one appraiser.

Appraisers are often ernployed by this overall appraiser to estimate Fair Market Value of
producmg and nonproducing mineral rlghts equlpment timber rights, and other rights. Results -
of secondary valuation reports prepared by them cannot be added to the value of the land in order

to arrive at a value of the property asa whole wrthout proper analysrs by the overall appraiser.

The appraiser must consider the value of the components of the property only in light of how the
components contribute to the value of the property as a whole.  Thus, it is 1mproper to srmply

multiply the mineral quantrty by a unit value or gross multiplier and then add it to the value of
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the ila’nd - This results in a summation of cumulative appraisal which is not reflective of market.
| The various components (surface, mmeral and othervwse) of the fee simple property must be
" . considered by the appraiser as factors in amvmg at the market value of the property as a whole
(Eaton, 1989) '

In this particular case it will be shown that the value of the mineral component is the greatest, -

it is clasSiﬁed as the "dominant estate”. Yet, thls Appralser has followed the Unit Rule. From
askill and expertlse standpoint it is 1mportant to make full disclosure and state (a) that Gustavson
Associates is primarily a mineral appraisal ﬁrm, (b) -that surface and w_ater appralsals are less

- frequently performed wherefore we have utilized qualiﬁed appraisal consultants for those
eomponents,' as needed, and (c) that the overall appraisal under“the Unit Rule and for the purpose
of this Study has been performed by Gustavson Associates in accordance with the .standards of

the appraisal profession.

Thus, inaccuracies, even if inadvertently introduced, afe not likely to occur in the major and most
valuable component of the property, namely the mineral component due to the expertise of this
Appraiser. Likewise, we have taken utmost care in evaluating the effects of the surface and water

~ components in the _\overall' appraisal and recommendation.

5.6.4 ‘Approach to Value

5.6.4.1 Mineral Rights

Market Data/Sales Comparison Approach - ‘

Prior Sales of Identical Property

There were no direct sales of the identical property appraised herein which could be used to

estimate Fair Market Value of the subject property.



Ptior Sales of Comparable ,Proper‘ty "

‘ There are no prior sales of reasonably comparable property that could be used drrectly for
apprarsmg the subJect property. However, several sales of reasonably comparable property have
‘ been 1dent1ﬁed from which purchase price rn dollars per barrel of oil equivalent reserves ($/BOE)

~ has been derived. These sales are listed on Table 5.1.

~ This approach to appraisal of oil and gas properties is referred to as the v"DOllars per"BOE -in-the- /
ground" method, and is generally based on determ1mng a natronal or reglonal average value per -
barrel of oil equrvalent reserves from similar property transactrons . The advantages of this’
~ method are that it is Very simple to apply and understand and that it provrdes for convement
.comparlson among property transactlons The maJor drsadvantage is that it has no sensrtxvrty to
cash flow timing. The factor derived from the market data for the producrng acreage at Teapot

" Dome is $5.00 per BOE.

Cost Approach '

| ',The cost approach bases the Fair Market Value of an asset on either the costs invested in it or .
its replacement cost ‘This approach is sometimes useful for facilities and equipment. Also in
A ,sorne cases, the Falr Market Value of a drlllmg prospect can be estrmated based on the varrous :

 costs which have been spent in developlng it: the costs of obtalmng seismic data conductlng

o geologrcal and geophysrcal analysrs and the cost of obtarnrng a land posrtlon Thrs method is -

not consrdered apphcable to any portlon of the mmeral estate at NPR—
* Engineering (Income) Approach E
Thrs approach rnakes use of an estimate of 01l and gas reserves of the appralsed tracts, and of an

analy51s of production therefrom and from surroundmg tracts, if appropriate. This estrmate is

~ sometimes determined by volumetrlc computanons 1nvolvmg thickness of producmg formatlons '
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porosity of source rocks, water saturation levels, drainage areas, etc. In some cases the reserves
are"estimated by Yanalogy or the average of oil and gas reserves. for other wells in the area.
Probabilities of success are sometimes introduced wherefore the conﬁdence level in the estimate
reduces vvith the distance away from actual production.

’011 and gas productlon exists in the appra1sa1 tract, as well as several undeveloped locatlons w1th
reasonable certainty that produection can be established therefrom and can be estrmated ‘
‘Therefore the Engmeerlng (Income) Approach is considered apphcable for apprarsmg those
portions of the m1nera1 estate Projected future productlon and i 1ncome and costs associated with
that production have been estlmated as described in previous sectlons of this Report. These
pI‘O_]eCthIlS have been evaluated usmg the economic model described in the Addendum (See

Appendix A for detailed output from the economic model for this scenario.)

This Appraiser utilized three methods for the Engineering Income Approach. The first.of these -
methods is the "Cumulative Cash Flow" method, which is used in individual transactions among
’ voperators in various oil ’patches’. This method represents a Fair Market Value that results in the |
return of the purchaser’s vinvestment within a certain amount of time. While this is a classic
mcome approach it does not conSIder the time- value of money. To attempt to compensate for '
’ this, a longer recovery perlod can be used for long-lived properties, or a shorter period for short-

lived properties. In this case, this Appraiser considered a three-year cash flow.

The second method is the "Risked Present Worth" method. This approach begins with a present | -
Worthrepresenting the effects of the time value of money on the expected cash ﬂovv stream, and
- further adjusts the ~~value’ by ;a factor representing‘ risk/d'esire for profit. In general, it is expected
- that the higher the risk associated vvith an oil or gas pro'perty, the higher the proﬁt desi‘redkby the
investor, and so the lower the Fair Market Value. To use this method, the Appraiser must assess
- the mechamcal/operator I‘lSkS associated with operating and producing the property Adjustments
are made to a base rlsk/proﬁt factor determlned by general market analysis, accounting for the

relative risk/lack of risk for a specific property. This Appraiser currently uses a base factor of .
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‘71 percent, applred to the present Worth of a property drscounted at 10 percent After review of
the type of operatlons at' NPR—3 thls Appralser adjusted the mechamcal/operator risk factor’

upward to 75 percent.

_ \_The third and fmal apprarsal method is the "Rate of—Return Targeted Present Wort " method . -
This method is frequently used by financial 1nst1tut10ns or large institutional 1nvestors Itis based -
on 'targetmg an internal rate of return typlcal for the oil industry, and approxrmatmg that by

~ drscountmg the cash ﬂow expected from a property at that dlscount rate The rate used by thrs :

Appraiser for this method is 17. 2 percent : -

- Each method used in this appraisal allows for the consideration of a geologiC/development"risk
factor. The risk to capital inr this analysis was applied to the cash flow before making the Fair

‘Market Value analysis. - E
I case Bonus Method -

Thls method isa der1vat1ve of the Income Approach being based on the income from a drfferent '
_htghest and best use of the property than that represented by 011 or gas productron The value \'
of interests to be appraised under thls method derive from the actual or potentral future income

stream from the receipt of bonus and rentals through leasmg, which represents the hzghest andg

best use of the exploratory oil and gas rlghts This method is based on a present value analysrs -

- of that future | mcome stream The Lease Bonus method wrll be applied to the 2360 acres -
contammg non—prospectlve mineral rights w1th1n NPR-3, since there is no productlon and only -
' speculatlve potentral therefore In contrast leases are executed sold and bargamed in the market

| provrdmg actual market data.

Large amounts of acreage in the' v1c1n1ty of the subJect property are. federal and state owned and"

as a result provrde access1ble data on bonuses rentals and lease terms Addrtronally, several fee
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mineral leases in the area were identiﬁedthrough courthouse research A summary of the leasing
actrvrty for the area is: prov1ded in the Addendum Frgure 5.1 1llustrates the distribution of the
bonus amounts that were pard in the area of study ' These data establish market trends. and value
patterns whrch can be used for appraising that portron of the mineral estate 1nvolv1ng oil and gas
exploratory potentral The value of this potentral is add1t1ve to the Value estimated for the -

remamder of the mineral estate

Figure' 51isa histogram showing a high concentration of leases in a)-the $1 to $2 per-acre =
| range; a few leases in b) the$l() to $30 per-acre range; and c) one lease at $110 to $120 per
acre Examination of the specific eonditions involved in these transactions reveals that a) the low
range represents the value paid for rank exploratory acreage. The hlgher bonus amounts b) are -
typrcally paid for farrly good prospectrve leases; and the highest bonus at c)is pa1d for acreage

» eloser to productlon. In short, the bonuses represent a tri-modal d1str1but10n. v

" These data can now be used to appraise the subject property. The nature of this property is such
that, although it is close to eXisting production the likelihood'of extending that production to the
subject propeity is- qulte small based on englneermg and geologrc assessments of available data.
Therefore, ‘bonus values. pard for the subject property would be somewhat higher than rank -
exploratory acreage but stlll in the low range of comparable bonuses Therefore.. the market

lease terms would be as follows

Bonus The bonus is the consrderatxon initially paid in exchange for an oil and gas lease ‘
Usually the Lease Bonus isa one-trme payment made to an owner of the mlneral estate upon the
© owner’s. executlon of a lease. Although bonuses are occasronally pa1d in installments, and
sometimes paid in forms other that U.S. dollars we have determined from market data—for this
: apprarsal that a leasehold bonus is a one-t1me payment made in its entlrety to the mrneral owner
_upon the owner’s executron of an 01l and gas lease. The current market leasehold bonus for the
~oil and gas leasehold estate (commonly referred to wrthm an oil and gas lease as 01l, gas, and

= related hydrocarbons") on the subject property is in the range of $4 per mineral acre.
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Rﬂal_tv_,‘ Landowner’s royaity' is a percentage of the value of ~pr‘oduction ‘made payable to a '
landowner through contractual provisions within an oil and gas lease. ‘Landowner’s royalty is
usually expressed as a 'fractiOn;of total produotion removed from the leasehold premises that will
~ be stored for the lessor’s acco'unt,or pard in dollar equivalents to the lessor. The landowner’s
royalty share is paid "off the top," or without being subject to drilling or lifting costs. The

‘ rnarket landowner’s royalty is onefeighth, or 12.5 percent, for leases similar to these tracts.

Annual (or Delay) Rentals. Oil and gas leases for more than one year’s duration usually contain

provisions for an annual rental amount to be paid to the lessor’s credit at a specified bank or
address in order to compensate for delay of drilling ‘ Annual rentals may sometimes be
consolidated into an addition to the initial leasehold bonus (and thereby comprising total payment

obllgauons under a "paid- up 011 and gas lease).

If delayy' rentals are not paid on time, and pursuant to the ‘general instructions given in a lease, the
lease will often expire “under its own terms We have assumed that leases on the present tract
w1ll be for the market term of years shown below and that all rentals will be pald The market
annual (delay) rental for 011 and gas leases similar to this tract is $1.50 per mineral acre for the
first five years, and $2 00 per acre for an additional ﬁve -year period. We have also assumed that

~ the first delay rental payment erl be paid on the ﬁrst annlversary of lease execution.

Ternr of Years.v This is the‘length of time that a typical oil and gas lease will be in effect. |

»Usually the term of years specified in an oil and gas lease will be automatically extended for so
- long -as oil or gas. are produced from the lands under lease, or for so long as dr1111ng and

~ development operatlons are conducted on the leasehold property
The term of years for which this acreage could be expected.to be leased is five to ten years (state

and federal leases, respectively). 'We‘have assumed that such a lease would expire at the end of

ten years and a new lease would be granted within one year.
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- Percentage of the Acreage Exgected to be Leased

Based on a review of recent lease sales in the area, this Appraiser' has estimated that 50 percent
of available land is leased each year. This same percentage is assumed to occur for the ‘non-

prospective acreage at NPR-3.

E The estimated future income from hypothetical leas'u’_lg of the subject acreage is shown in
Appendix C. This ineo_rne would approximate the value of the cash flow from the exploratory:
acreage as a prospect that the landowners would receive from oil ,~COmpanies interested in

exploring and possibly developing the acreage.

In short, the cash flow in Appendrx C reﬂects the market. The future income is based on market
- bonuses of $4 per acre and rentals as descrrbed above. The net present value at 13.2 percent
discount rate of this future income stréam is $1 8,600 (rounded). ThlS amount represents the Fair

Market Value for the mineral ownership in the non-pros'pective, acreage at NPR-3,

* Reconciliation

\
> N

Four dlfferent methods were used to value the mineral interest in the producmg portron of the
~ subject property. The Comparable Sales Approach and three drfferent methods of applyrng the
Income Approach were used to value the reserves and future income therefrom. Table 5.2 is a
Fair Market Value worksheet summarlzmg these value estimates. The three income-based
vmethods are considered to be more reliable.” Reconciliation of the four _estimates provided an «

estimated Farr Market Value of $4,100,000 as of October 1, 1996.

The Lease Bonus method was used to value the speculative oil and gas potential frorn exploration
of the non-productive acreage, and provrded a value of $18,600 (rounded) as of the date of this
' appralsal The two portrons of the mineral estate are physically separate, and therefore are
additive. This Appraiser’s Fa1r Market estimate of the total mmeral estate is’ therefore $4 1 18,600

as of October 1, 1996. ‘ | |
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1).

2)

3)

4)

* Cash flow and reserves-for Proved Non-producing reserves risked separately.

TABLE 5.2

o ~ EAIR MARKET VALUE WORKSHEET
- ~ NPR3

* * Capital costs include P&A and environmental remediation costs.
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Category: Proved Developed, Producing and Non-producing
METHOD ONE. -in-the-ground):
Total Net Oil and NGLs o 1,332,767 BOE
Total Net Gas R : 900,000 MCF ,
' 1Years, @1 109 BOE/MCF x . 450,000 MCF 41,319 BOE
1 Years, @1/ - 6.0 "BOE/MCF x 450,000 MCF 75,000 BOE
Total Gas _ ‘ : - 116,319 BOE
- Total Oil and Gas . _ 1,449,086 BOE
Value @ _ 5 $/BOE : $7,245,431 '
~ Value Risked at 100% (for geol./devt.)* $7,245,431.
Capital Costs** ' T $6,024,759 -
Method One Value of Property B $1,220,672:
METHOD TWO (Return of Purchase Price):
First Year Net Cash (12 months) $3,298,901
Second Year Net Cash . (12 months) $2,426,599 -
Third Year Net Cash U2 ‘months) $1,443.814
Fourth Year Net Cash {0 months) $0
Fifth Year Net Cash (_Q months) . $0
Total Net Cash ’ : ‘ $7,169,314
Value Risked at 100% (for geol./devt.) $7,169,314
Capital Costs : - $1,278,376 - o
Method Two Value of Property : $5,890,938
: METHQD THREE (Risk-Discounted Present Worth):
Present Worth ' ' ’ $4,736,000
at a discount rate of - 10%
Mechanical/Operator Risk Factor , 75%
Value of Property (at production stage) $3,552,000
Plus Capital Costs .$6,024,759-
Value (before Capital Load) - , ' o $9,576,759
Value Risked at 100% (for geol./devt.) $9,576,759
Less Capital Costs (at 100%) - ~ ‘ $6,024,759 :
Method Three Value of Propertyf i $3,552,000
METHOD FOUR (17% Present Worth):
~ Future Net Cash Flow Discounted @ 17.2% . -$4,661,000
Plus Capital Costs - : ' . '$6,024,759
Value (before Capital Load) ‘ , $10,685,759
Value Risked at - 100% (for geol./devt.) - $10,685,759
Less Capital Costs (at 100%) ‘ ‘ ‘ -$6,024,759 , .
Method Four Value of Property ' $4,661,000
5) FAIR MARKET ’VALL!E
- After reconciliation of above methods: $4.1 00,000 ’




~ 5.6.4.2" Surface and Water Rights

This AppraiSer “has prepared a summary -appraisal of the surface and water rights which is

intended to comply with’the reporting requirements set forth under Standards Rule 2-2(b) of the

" Uniform Standards of Professional Appraisal Practice‘ for a Summary Appraisal Report As .such

- we have presented below summary discussions of the data, reasoning, and analyses that were used
in the appralsal process to develop the opinion of value. Supporting documentat1on concernmg |
the data, reasoning, and analyses is provided in Sectlon 4 of the Addendum or retamed in the

Appraiser’s ﬁle

This summary is the result of a l1m1ted appraisal process in that certain allowable departures from

specrﬁc guldelmes of the Uniform Standards of Professional Appralsal Pracnce were 1nvoked

The Market Data or. Comparable Sales Approach involves using data from comparable properties -

* which have sold or are listed for which are*similar to the subject property to estimatevits value.
. A major premise of this approach is that the market value of the property is directly’ related to
the prices of competitive comparable properties. This metllod works best when adequate market

data is available of similar properties.

Whenever p0551ble all appraisal est1mat10n procedures are used but in some instances. some of
'the approaches are not applicable.. In-this analysis, as a limited appraisal of the surface rlghts :
the Income Approach and the Cost Approach Methods are considered but not 1nclu_ded in this
Report. | ' ‘

This Appraiser searched the central and northeastern Wyoming' real estate’ market for. sales of”
properties comparable to the subject. . Twenty sales of ranch properties located in northeastern
Wyoming that sold between 1994 and the present were analyzed and the srx sales most like NPR-

3 are 1ncluded in this analy_srs. These properties, though dissimilar in some respects, are

considered to provide reliable indications of the various componentsof the subject property.
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A sununary of the pertinent data on coniparable sales (see’ Section 4 of the Addendum for full

details) is as follows:

The six sales listed sold in a price range of $250 075 to $1 960 000 with a per—acre range of o

, $50. lO/acre to $88 56/acre Fully adjusted the sales 1nd1cate a per-acre value range for the
 subject of $70.05/acre to $79.50/acre with a mean of $74.55/acre. Sales No. 1, No. 2, and No.

3 are located in the immediate area of NPR-3 and are encumbered with oil wells similar to the
‘ subject These three sales are consrdered to be the best indicators of the subject s market value :
~ . and indicate a price per-acre range of $72.92/acre to $79 SO/acre for NPR-3. This Appralser has '
selected $75 .00/acre as the price per-acre for NPR-3.

Based on the foregomg data, analysrs and conclusrons the "as 1s" market value for the subject
land excludlng any value for the oil Teserves, mmeral rrghts and surface structural i 1mprovements
and equipment is estimated to be:
$75.00/acre x 9,321 acres = $ 699,075
This has been rounded to: * $_699,000

~ The water rights were not valued separately from the value of the surface‘rights because they are
considered to be part of the- mherent value of the'land which supports the user for the desrgnated
use at the time of the water appropnatron Water can be severed from propertv and sold in most
‘ states however reapproprratlng an ex1st1ng water right for an alternatrve use is_difficult and ’
expensrve to accomplish. Therefore this Appralser assumes that the water rights will remam with
NPR-3 in the case of retentron transfer or sale of the propertles The value of the water rights

is reflected in the land value as part of its overall utrhty

5.7 ANALYSIS OF WHOLE PROPERTY

The surface value of | the property is calculated as follows: .

$75 per acre x 9321 acres - $699,000 .
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: The mineral value of th1s property is estlmated as follows:

: Producmg acreage - $4,100,000
Non—producmg acreage - E '$“ 18.600 '

TOTAL - $4,118,600

Because the surface Value estimate was based on comparable sales of properties with active |

oilfield operations similar to those on .the subject property, these values are considered "additive

- under the umt rule. Although the value of the surface is considered to be impacted by the

' intensive oil productlon operatlons that 1mpact 15/1ncluded in the estimated value wluch
‘contnbutes to the value of the whole estate at 100 percent. The mineral rights represent the

k dommant estate, and contnbute at 100 percent. The total value is thus estimated as follows

Surface value ‘ - o ’$69‘v9,,'000, C

~ Mineral value k 7:. 84,118,600

GRAND TOTAL *~  $4,3817,600
5.8 FAIR MARKET VALUE

,Based on the analysis descrlbed above the Farr Market Value of the mineral, surface, and Water -
- rights of NPR-3 is est1mated at $4. 82 mllhon as of October 1, 1996 ‘This is the amount that_ |
could be expected_ to be realized if the option of sale of NPR-3 is carried out. )

’ The value to the government would also 1nclude revenue from federal income taxes paid by the
purchaser on subsequent 1ncome from NPR-3 operatlons. ThlS prOJected tax stream has an
estimated NPV discounted at 13.5 percent of $324,900. Add1t1onally, an update to the recent
Environmental Assessment would be expected under this scenario at an estlmated cost of $30 000‘ <
(a negative $28 197 d1scounted) Fmally, cost of handling the sale of NPR-3 and termination of
existing staff was estimated by DOE personnel at $2 million. Therefore the net total value to the

_government under the sale optlon 1s $3, 114 300.




5.9 SALE OF RMOTC

Outrrght sale of the Rocky Mountam Test Center is an. 1mpos51b111ty because of the hlghly
3 negatlve cashﬂow presently experlenced and forecast for the future Only a posrtlve financial
which i income statement could motivate a prlvate test laboratory to purchase RMOTC either as
part of NPR-3 or on a stand-alone ba51s Chapter 2.4 of this Report has provrded the beneﬁts
and the costs to the U.S. Government if continued under RMOTC economic condltrons Under |
that retention scenario, the tangrble beneﬁt to the U.S. Government was 1n form of income taxes
from employees engaged in manufacturmg and provrdmg services in connection wrth the results
of R&D testing at RMOTC.

Totally dlfferent sources of income would have- to induce a prlvate sector- company to mvest in
_the contmuatlon of RMOTC Such laboratorles would, by nece351ty, include a substantlal charge

for prlvate test center services and/or a part1c1pat10n in the sales 1ncome from subsequent

development and marketrng of successful products or services. ‘The specxﬁc economic results * -

presented in Chapter 2 4 hereof preclude a privatized RMOTC from being competrtrve with any
existing private test laboratory, research estabhshment w1th1n major oil companies, or with
laboratorres bemg part -of major service compames or manufacturers of oilfield equrpment
,Consequently, the optron of "packagrng RMOTC for an outrrght sale e1ther as a stand- alone

/ entlty or as an 1ntegral part of NPR-3 is assumed to be nonwable

A further study of a totally reorganlzed test center wrth occasronal access to NPR-3 (Government_
or privately owned) i is beyond the scope of thls Study "
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6. COMPARATIVE ANALYSIS

The value 'of NPR-3 to the United States under/each of the specified options is as follows:

Option 1:

Option 2:

Option 3: -

.Option 4:

v Retentlon and operatron of all or part of NPR-3 by.the Secretary of Energy under
Chapter 641 of Title 10, Umted States Code With Management and Operatlons
‘ Contractorf Valne = $3,880,200. - Wlthput Management and Operations

Contractor: Value = $5,249,200.

~ Transfer of all or a part of NPR-3 to the Department of the Interior for leasing in .t C
‘ accordance with the' Mineral Jeasing Act (30 U.S. C. 181 et seq) and surface

management in accordance with the Federal Land Policy and Management Act (43 -
-U.S.C. 1701 et seq) Value—$2536000 B , o

: Transfer of all or part of NPR—3 to the Jurlsdlctlon of another federal agency for'

administration under Chapter 641 of Title 10, United States Code. No value

~ derived, this optlon is consrdered nonvrable

Sale of the interest of the United' States of all or a part of NPR-3.” Value =
$3,114,300. | R
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7. RECOMMENDATIONS

This option reeommended to maximize value to the United States is Option 1, retention By DOE -
‘of the interest of the United States of all or part of NPR-3, with elimination of the contract
operator under a Management and Operations (M&O) contract. Evaluation of this option results'
in a value of $5.25 mllhon ‘which is 69 percent hlgher than the next highest value of 3.11 mllhon‘
for Option 4, sale of the interest of the United. States of NPR-3. Note that even without
ehmmatlon of the M&O contractor Optlon 1 still yields a higher value than the other optlons
~at $3.88 mllhon or 25 percent higher than Optlon 4.
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Surface and Mineral Leasing and Maintenance

" NPR-3 _ Maintenance Costs | . s _Leasing Program’

DOE Case : - ' NPV@ | Surface NPV@ | FirstSale - ‘ Total NPV @ [
- Annual 7.00%  Income 10.00% -| . Bonus- ~ Rentals Costs. Revenue -10.00% - |
FY97 0 0 3,000 2,8601 -0 0 -0 -0 0:
FYo8 - | 0 0 3,000 2,600 | ‘ 0 0 0 0
FYg9 - 0 0 3.000 : 2,364] 0 0 -0 01
FYo0o 0 0 3,000 2,149 . 0 0 0. 0l
FY1. 0 -0} 3,000 - - 1,954 0. 0 .0 0
- FY2 0 0 . 3,000 1,776 -0 0 0 0
FY3 0 ol 3,000 1,615 -0 0 0 0:
"FY4 0 0 3,000 11,4681 0 0 0 0
FY5 0 0 3,000 - 1,334 0 0 0 - 0:
FYé 0 -0 3,000 1,213 0 -0 . 0
FY7 0 0! 3,000 1,103! 0 0 0
Fys. 0 0 3,000 11,003 - .0 0 0 .0 0
FY9 E © 0 3,000 911! -0 0 0 -0
FY10 0 Oi 3,000 - 829 0 0. 0 0
FY11 0 0 3,000 7531 0 0 0 0
FY12 .0 0}, 3,000 685 | 0 0 0 0l
FY13 0 ~ 0 3,000 - 623 0 0 0 0
FY14 0 0 3,000 566 | 0 0 0- 0
FY15 0 0l 3,000 .. 514} -0 0 0 0
FYy16 "0 0} - 3,000 468 | 0 0 -0 0
FY17 "0 0 3,000 425! 0 0 0 0!
FY18 0 0 -3,000 - - 387! : ' - 0 0 - 0.
FY19 0 0i 3,000 o3/ 0 0 0 .0 0:
FY20 . 0 0! 3,000 . - 319 -0 0 -0 0:
FY21 0 - 0! 3,000 290 0 0 . 0 0.
FY22 0 0: 3,000 - 264 0 0 ) 0
- FY23 0 0! 3,000 - 240! .0 0 0 0
FY24 -0 0: 3,000 o 218%¢ -0 0 0 0:
FY25 0 0: - 3,000 © 1981, 0 0 0 0:
- FY26 0 0! 3,000 1801 0 0 0 0
FY27 0 ol 3,000 164 0 0 0 -0
FY28 0 0i 3,000 . 149 . 0 0 0 0:
TOTAL $0 $0] $96,000! $29,974 | $0 -~ $0 $0 - 30 $0
~ {Known v ~; ‘ Value - - '
2,360 acres in NPR-3 w/o mineral leases - : (%) ($/acre)
50% of acres offered for leased were actually taken Maintenance 0 o
: 50% of bo d ntals got th state : Surface. Inc. 29,974 12.70
Assumed: e S sas o Mineral Inc. .0 0.0
Mmeral Ieasmg begins in FY97 : NEPA cost - -0 . 0.00
$0 Environmental costs required to begm leasing. |Total. $29,974 .$12.70

$0.00 -initial bonus per acre
.$0.00 rental per bonus first 5 yrs
$0.00 rental per bonus second 5 yrs
$3,000 per year in surface leases _
$0 annual costs to maintain fee property
$0 Lease sale expenses @ $0.75/acre.
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~ DETAILED OUTPUT OF ECONOMIC MODEL
- FOR TRANSFER TO DOI
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- Surface and Mineral Leaéing and Maintenance

‘NPR-3 _ Maintenance Costs | ) ~_Leasing Program

DOl Case ; NPV@ | Surface NPV@ - FirstSale ' _ - Total NPV@ |
' i Annual 7.00%  Income 10.00% | Bonus Rentals . Costs  Revenue 10.00% |
Fyg7z 0 0} 16,800 16,018 -.2,360 - 885 -(1,770) 1,475 1,406
FY98 0 0 16,800 14,562 » 885 .0 885 767 .
FY99 0 0 16,800 13,238} . 885 0 885" 697
FYQ00 0 0 16,800 12,035 ‘ ~..885 0 885 634"
FYy1 -0 - 01 16,800 10,941 , 885 0 885 576 |

- FY2 0 0 16,800 9,946 1,180 0 1,180 699
FY3. 0 0 16,800 9,042 ‘ “1,180 0 1,180 - - 635|
FY4 0 0 16,800 8,220 - 1,180 0 1,180 577!
FY5 .0 o 16,800 - 7,473| : 1,180 0 1,180 © 525!
_FY6 -0 o 16,800 6,793, - - : 1,180 0 1,180 477 -
FY7 0 0] 16,800 6,176 ' - 0 o 0: .
FY8 0 0:- 16,800 56141 - 2360 - 885 . (1,770) 1475 493!
FYg 0 0! 16,800 51041 885 o . 885 . 269
FY10 0 0 16,800 4,640 885 0 885 244
FY11 0 0 16,800 4218 o 885 0 885 - 2220
" FY12 0 0 16,800 = 3,835 - ' 885 0 885 202
Fy13 0 . 0l 16,800 . 3,486 1,180 _ 0. 1,180 245
FY14 0 -0l 16,800 3,169! 1,180 - 0 1,180 223 -
-FY15 .- 0. -0 16,800 2,881! 1,180 0 1,180 1202
FY16 0 0! 16,800 2619 - 1,180 0 1,180 - 184.
FY17 - 0 - 0 16,800 2,381 o 1,180 0 1,180 167
FY18 0 0j 16,800 2,165 . : B o 0 0!

- FY19 0 0! 16,800 © 19681 - ' 2,360 885 (1,770) 1475 173:
FY20 0 0! 16,800 . 1,789i f 885 -0 . 885 94
FY21 0 0! 16,800 ~ 1,626 ' , 885 0 885 86
FY22 0 0 16,800 1478 , . 885 o 885 78!
FY23 0 0 16,800 1,344 . - 885 o 885 . - 71

.. FY24 0 0: 16,800 - = 1222! 1,180 0 1,180 86 -
"FY25 0 0 16,800 1,111 C 1,180 - 0 1,180- - 78!
FY26 0 0! 16,800 10100 - 1,180 ] 1,180 71"
Fy27 0 0! - 16,800 918} B 1,180 0 1,180 64!
FY28 0 0 16,800 835! 1,180 0 1,180 59!
TOTAL $0 $01 $537 600} $167,855 $7,080 330,975 - (85.310)  $32,745 $10 305

‘Known o » . _ Value - -

2,360 acres in NPR-3 wio mlneral leases o ($) - ($/acre)
50%. of acres offered for leased were actually taken. |Maintenance 0 0
50% of bonus and rentals go to the Iessor ‘ISurface Inc. 167,855 - 7112

Assumed : ST , : Mineral Inc. 10,305 - 437

Mmeral leasing beglns m FY97 NEPA cost {28.604) {12.12)

$0 Environmental costs required to begm leasing. [Total $149 555 - $63.37

' $4.00. initial bonus per acre -
$1.50 rental per bonus first 5 yrs
$2.00 rental per bonus second 5 yrs
$16,800 per year in surface leases
' $0 annual costs to maintain fee property
$1,770 Lease sale expenses @ $0.75/acre.
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: Surface and Mineral Leasing and Maintenance

NPR-3  Maintenance Costs ' : Leasing Program , - o
Sale Case | ~ NPV@ | Surface NPV@ First Sale ; \ Total ~ NPV@ |
1 Annual 7.00% - Income  13.20% | . Bonus Rentals Costs  Revenue 1320% |
FY97 .0 0 0 0] . 4720 1770 (1,770 4,720 44367
FYos 0 0 0 ol - o - 1,770 -0 1,770 1,470
FY99 0 0 0 0 1,770 0 1,770 1,208 .
FYo00 0 0! 0 0 1,770 - 0 1,770 1,147
FY1 0 0 0 0 - 1,770 0 1,770 1,013
FY2 0 0 0 0 2,360 0 2,360 - 1,193,
FY3 0 0 0 0 2,360 0 - 2360 1,054
Fy4 0 0| 0 0 2,360 0 2,360 931
FY5 0 0! 0 . 0 2,360 0 2360 823!
FY6 0 0 0 0! 2,360 0 2,360 727 .
FY7 0 0! 0 0! c 0 0 0
FY8 0 0 -0 0. 4,720 1,770 (1,770) . - 4720 1,134
FYs 0 0 0. 0 ‘ 1,770 0. 1,770 376
FY10 0 0: 0 0 1,770 0 1,770 . 332
FY11 0 0! -0 0 1,770 0 1,770 - 1293
FY12 0 0: 0 0! 1,770 0 1,770 - 259.
FY13 0 0i 0 . 0 2,360 0 23600 305
. FY14 0 0 0 0 . 2,360 . 0 12,360 270 -
FY15 0 0! 0 0! 2,360 0 - 2360 238+
FY16 0 0 0 01 2,360 0 -2,360 2101
FY17: 0 0 0 0 2,360 0 2,360 186!
FY18 S0 - 0or 0 0 e ' -0 o .. 0
FY19 0 - 0 0 0 4720 -~ 1,770 (1,770) 4,720 290
FY20 0 0! 0 0 : 1,770 . . 0 1770 86
FY21 - 0 0i 0 0 1,770 : 0 1,770 85:
Fy22 | 0. 0! 0 0 : 1,770 - 0 1,770 75
FY23 0 - o 0 oL - - 1,770 0 1,770 66
FY24 0 0: o 0 2,360 0 . 2,360 78
FY25. 0 0" 0 0 2,360 0 2,360 69"
FY26 0 0 0 0 - 2,360 0 2,380 61"
Fya7 0 0: - 0 o i 2,360 0 2,360 54
FyY28 0 0: 0 0 . 2,360 0 2,360 48
TOTAL , $0 $0 $0° $0: - $14.160  $61,950 {$5,310) :$70,800 - $18,616_
‘Known - ’ o . "~ Value - B ;
2,360 acres in NPR-3 wio mmeral leases ‘ . : (8 - ($facre)
50% of acres offered forleased were actually taken. |{Maintenance : 0 0
100% of bonus and rentals go to the Iessor : Surface inc. -0 ©0.00}
Assumed o et . ‘|Mineral inc. 18616 - 7.89]
‘Mineral Ieasmg begms in FY97 NEPA cost (28,197) {11.95)

$0 Environmental costs required to begm leasung Total ($9,581) ($4.06)
$4.00 initial bonus per acre : o ’ B
$1.50 rental per bonus first 5'yrs
$2.00 rentat per bonus second 5yrs
'$0 per year in surface leases
$0 annual costs to maintain fee property
$1,770 Lease sale expenses @ $0.75/acre.







 APPENDIXD

' RMOTC COST AND BENEFIT CALCULATIONS
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D.1 COST REVIEW

: Some of the prOJects l1sted in tlus Appendlx D actually took place over a period of more than one.

single year but have been included i in only one year above for s1mphﬁcat10n The year chosen was v

based on the year in wh1ch the proj ect was started, and weight was also given to that partxcula_r year |
in which the majority,, of the teSting took place, if this infonnation was easily discernible. For
" instance, the project “Bentonite Plugging” actually staned in 1995, but has been included ln 19'9'6"
spreadsheet above due to the fact that a majority of this project has yet to be completed due to |
certain delays. An excepnon to tlfns general rule is the “Microbial EOR” project.- The work for this
prOJect is currentlv oongoing, but a lot of work was taking place in 1995, thus its costs have been '

‘ cl1v1ded in half and mcluded in both Tables D 2 and D-.)

~ This approach was chosen due to the fact that with the accounting information available to this

Appraiser it was-very diflicult, if not irnpossible to quantify exactly how much was spent ona
‘particular project during a particular year. Some projects-last much longer than one year, and more
~ importantly, some projects incur substantially 'high.er costs at the end of the project (or at the

: beginnlng).

Table D-4 serves as a summary ‘table'of the total (and estimated) costs incurred by the Federal
: Govemment through the operation ‘of RMOTC since its creation in 1994. Those costs include all
: DOE In-House Energy Manage,ment (IHEM) costs, all Energy Related Inventions Program (ERIP)
funded costs. all Bartlesv1lle Pro;ect Office (BPO) costs, and all Naval Petroleum 0il Shale
- Reserves (NPOSR) costs. o

D.2 TESTING PROJECTIONS

‘Based on the research undertaken during the construction of this Report (s'uch'as' the telephone

interviews. with potential future testmg clients such as Schlumberger Ltd.), -on face—to-face

‘interviews with RMOTC personnel and fmally on market data (1 e. the market study prepared for
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SUMMARY OF FEDERAL FUNDS SPENT ON RMOTC

TABLE D4

100%| -
100%|

 $668,401

$1 ,-295,733 .

1994 FEDERAL COMPLETE RATIO
L - TOTALS TOTALS % ;
Testing Projects(10)* ‘ $41,874 $84,609 49%
IHEM Projects  $37,883 $37,883°
Indirect/Overhead Costs $58,011 $58,011 7
{1994 TOTALS $137,768 - $180,503 76%|
1995 FEDERAL ~ COMPLETE RATIO
: , TOTALS  TOTALS %
“{Testing Projects (13) $282,849 - $527,234 54%|
|Training Programs $106,007 $106,007 100%
IHEM Projects - $37,883 - $37,883 100%
|Contractor Fees '$51,940 $51,940 100%
Indirect/Overhéad Costs $586.990 $586,990 100%
1995 TOTALS $1,065,669 $1,310,064 81%)|
1996 - FEDERAL COMPLETE RATIO
' - - TOTALS  TOTALS %
Testing Projects (8)(To Date) $118,007 $467,163 - 25%
Estimated Additional Costs of Ongoing IR
and Planned Testing Projects ™ $192,983 $471,160 41%
Training Programs -~ : $9,952 $9,952 - 100%
IHEM Projects $2,336 $2,336 - 100%
Indirect/Overhead Costs = - $345,122 '$345,122° 100%
11996 TOTALS S 52%

F lncludes dropped projects
** RMOTC s estlmated addmonal costs will be denved from Federal Sources (NPOSR)




RMOTC by the Mld—Contment Technology Transfer Center) it can be reasonably assumed that the
~ total demand for testmg at RMOTC wrll 1increase over the next several years. This mcludes both
the total number of future pro;ects per/year as well as the total number of pro;ect costs per/year

This assumptron is based on the followmg observatrons

: 'RMOTC» has undergone extensive personnel and policv changes over the past year. This is clearly
ev1dent When looking at the Schiumberger Anadrill A350XF F 1eld Test. This 1mprovement also
: 1ncludes the appomtment of a new RMOTC contractor manager, Clair Opsal who seems to have
much more engmeenng and more 1mportantly, dlversrﬁed management expenence and overall :

capabllltv than the previous RMOTC manager.

-‘Eurthermore; the 'continued‘marketing by ‘RMOTC at conferences and in papers will serve ‘to‘ :
increase industry’s knowledge of the facility as a potential test center This had a major effect on
RMOTC in'1995 as compared to 1994, when it was still very new and very unknown. As more a.nd‘
more mformatlon Is drssernmated concernmg the testmg center this W111 undoubtedly increase the
overall knowledge of RMOTC to 1ndustry, and thus wrll also increase the demand for testlng new -
projects at RMOTC. ' ' |

) The question is how much’ of an increase will occur during the next several years. Although an

increase is antlcrpated based on the general observations above fumre increases in demand for

" Demand for additional test's at RMOTC will continually decrease (diminishing r'etur’ns). over the
next several years, and will eventuallv level out (estrmated at three to four years from the present;

five and one-half to seven years based on total RMOTC project hfe)

An extremely important point must be noted ,beforethis analysis concerning the future demand for
- testing at RMOTC proceeds. The potential for RMOTC to serve as a testing site for horizontal an_d
lateral drilling tests is currently unknown, but is slightly ’negative ‘based on past tests. It is still
unclear whether the 1ntegr1ty of the rock at NPR-3 is of sufficient quahty to make these types of
dnlhng tests fea31ble for 1ndustry in the future (see Schlumberger project, and letter included in
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| Appendix E of Fact-Finding Report). Due to reeent breal;throughs in drilling'teehnologies Such as
vhon’zonta‘l and lateral drilling, these‘types of tests are in high demand in the oilfield testing industry
at the current trme and are. ant1c1pated to remain there for several years to come. Therefore the

results of the current experimentation bv Schlumberger concerning the mtegnty of the rock at NPR- :

3 is tantamount to the future success of the testing center. -

_ Table D-4 also lists the number of testmg projects completed at RMOTC for the 1994, 1995, and
1996 years. As mentloned above, some of these projects took place over a period of more than one
year, but have been placed in only one for simplification. As stated, this was done based_on the '
start date; and any additional information ava'rlable concerning the project (i.e. delays, expenditures
by year, etc.), and is- eonsiclered an accurate 'representation of the overall testing load at the facility
over its ﬁrst two and one-half years. Usmg this 1nformatton along with the general observatlons
| made in the precedmg paragraph, the prOJected incteases in demand for testmg prOJects at RMOTC

was estlmated and is included in the main body of this Report.

It is antlcipated that the total amount of testing projects at RMOTC each year will'i'ncr‘ease asithas
. over the past two and one-half years (three per year) and eventually will level out.at approxrmately |
prOJects in the year 1999 where it will remain 1ndeﬁn1tely In the year 1999, the RMOTC
program will be -six years of age- and it is thus expected that any addmonal garns from
“introduction” to new 1nd1v1duals in mdustrv will have been eroded substantlally, if not completelv ’
Also, the maximum number of projects reached (22) is consistent wnh RMOTC s’ current

capabilities while remaining a high-quality, customer—onented testing facrllty

- In order to Aproject the future costs to the Federal ’Government‘under this particular scenario, an
average cost per project\ has been calculated, based on 38 completed, ongoing, and planned projects
" at RMOTC. . These projects, 'along with’their respective costs have been‘ included in Table D-5. As ‘
shown at the bottom of Table D-5, the average cost per testmg prOJect at RMOTC has htstoncallyﬁ -

been approximately $41, 817. :

D-10




: i TABLE D-5
: AVERAGE PROJECT COST AT RMOTC

TESTING PROJECT

1994 Projects

UW Motor Effi ctency Study (94)
Qil We]l Power Controller (94)
V-GER Lubricator (94)
‘Downhole Steam Generator (94)
1995 Projects

Mud Devil-Deaerator (95)

In-Situ H,S Remediation (95)
D-Jax Pump-Off Controller (95)
Paraffin & Scale Control (95) -
Downhole Dynamometer (95)
Short-Radius Lateral Drilling (95)
Electronic Tank Gauging (85)
Parrafin & Scale Control (95)
PowerJet Slotting Tool (95)
Slimhole Drill Stem Tester (95)
Percussion Drilling (95)

ASD Valve-Hydraulic Systems (95)
Microbial EOR (95/96)

1996 Projects (completed)-

ADJUST-A-Pump (96) (95 State Carry|

Over Funding).

‘|Smart Cable (96) :
Anadrill A350XF Field Test (96)
Downhole Telemetry Test (96)
Unifio Oilcorp Pump (96)

1996 Pro;ects (ongomg&planned)*
Auto Shut-Off Valve
Liquid Level Sensor
|Bentonite Piugging
|Downhole Permanent Pressure -
Gauge
Paraffin Control
Schlumberger Gas Generator
~ |Air Injection Microbe Squeeze
TaBoRR . B
Low Pressure Fracs
Biodiesel '
Bull Dauger Test
Rust Inhibitive Coatings
Cameron Elastomers Pump
Petroleum Sludge
Tensleep MARCIT

TOTAL COST

$26,529
$5,332
$6,032

- $43,807

$12,084
$2,684

- $9,929
$21,612
$13,759
$217,177
$12,056
$6,810
$92,366
$41,054
$63,555
$4,524
$59,245

$18,029
 $8483
$313,312
$65,673

- $954

$5,700
-$8,200
$58,935

$91,918
$36,000
$6,900 |

~ $33,540
* $34,000

$67.320 |

- $6,000
$15,775
$6,000
$56,942
$25,000
'$50,000

AVERAGE COST PER PROJECT:

$41,817




D.3 TRAINING PROJECTIONS

: Trammg at RMOTC has declmed substantrally from 1995 to 1996 (no training programs took place
. during 1994). This has been explarned in the Fact-Fmdrng Report and in brref was basrcally due = -

- to financial factors which prevented the Natlve American groups from ‘committing to visit NPR-3
in the State of Wyommg RMOTC further consrdered the p0551b111ty of travelmg to Oklahoma to
conduct some tralmng programs “but this was deemed non-cost-effectlve and thus all plans

1nvolv1ng the training of Native Amencans were canceled for 1996

'RMOTC still sponsors various'interns' as also discussed\’ in the Fact-F inding Report and some of

these programs are being carned out or have already been planned for 1996 The total amount

' spent to date on tra1mng programs and the estimated expendltures for the remainder of 1996,

~however. are far lower than those for l995. Besrdes the problems expenenced concermng the
Native American'progratns RMOTC has also expended more resources and effort towards the
attractlon of compames for testmg pro;ects whrch RMOTC hopes to use to become more self-

sufﬁcrent

7‘ PrOJecnons for training expenditures at RMOTC are thus drfﬁcult to determrne based solely on
hrstorrcal data. It can be reasonably assumed however that there will be future training programs,
 and although not on the scale as was seen in 1995, there probably will be more expended towards

trammg m 1997 and beyond than was spent in 1996 It should be noted than the Native Amencan

training programs Wthh occurred in 1995 accounted for nearly $50, 000 in expendltures Mlchael -

- Tyler. trammg manger at RMOTC clalms that these programs will still be pursued vrgorously in the

future.

Based on these general observatrons future trarmng program expendltures at RMOTC for the next
: several 3 years have been estimated, and are included in the main body of thrs Report. These -

a expendrtures are anticipated to be approxrmately $50 OOO per year 1ndeﬁn1tely

\\
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D.4 OPERATING OVERHEAD PROJECTIONS

“Under this analysrs these nommal costs (excludxng 1nﬂat10n) are prOJected to increase as testing
prOJect demand nses over the next three years. This is antxcrpated tobe a three percent mcrease 1n
operatmg overhead costs due to the increased load on the testmg facrhty From 1999 on, these

‘ expenchtures are forecasted to remain constant These future i increases are summarlzed graphically

- in the mam body of this Report

'D.5 TOTAL COST PROJECTIONS

Future prOJect testmg costs were denved from the pro;ected number of future testing prOJects and '
~ were based on an average project cost of $41.817 (see Table D- 5) Future project training costs are
- based on assumptlons made above, and for thls analysrs that amount is prOJected to be
approxrmately $50,000 per year. Operatmg overhead prOJectlons have also been estimated ,based

on the above discussion. .

- Both govemrrlent and partnershares are included in the main hody of this Report (“Total Historical
and Pkrojected Cost Summarv for RMOTC”)‘*and were based on the following observations First .
ot all. the Federal Government has been and will continue to be respon51ble in the future for all
tralmng costs incurred at RMOTC, As dlscussed in detatl in the Fact-Fmdlng Report, RMOTC was
created bv the DOE with ‘training as one of its “missions” or goals, and RMOTC has completed- ’
training programs for Native Amencans, Hrstoncally Black Colleges and Universities stndents,_

among otherls_,' and will continue to pursue these opportunities in the future. Therefore, the
projected futtire training prograrn co‘s‘ts' wiH be borne completely, by the F ederal Government. Also,
~any overhead-related costs as defined above will also accrue completely to. the Federal

Government.

This is not. the cas_e, hoWever, for future testing projects conducted at RMOTC. Hist_or_ically, the

Federal Gover_nrnent has borne a substantial amount of these costs, as,part of the general “cost-
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share” programs ‘available to potential inventors who may not be able to afford expenstve testing -
programs, . and also to help “jump start” the success of the RMOTC program ‘This 1 is ‘changing,
‘however, and RMOTC has set as one of its goals in 1ts most recently pubhshed Busmess Plan, that -
: they mtend‘ to rely more on p_artner funds than those. denved from the government or cost—sha.re

~ funds. Therefore the government share for future testing projects has been projected to decrease by
5 percent per year until 1999 (startmg at 30 percent in 1997 25 percent in 1998, and 20 percent in

1999) after which point it w111 remain constant. .

D6 BENEFITS ASSOC_IATED WITH RMOTC

The only tangible benefit associated with RMOTC and quantified in this section is that income ,
tax revenue accruing to the Federal Government from the employment that is generated through.
the testing of various techno_logies at RMOTC. In other words, RMOTC funded testing proj'ects

create employment throu'gh at the very least' those pe0ple that are directly working on RMOTC

technologies These technologres also foster further emplovment through sales of those

successful products Thrs ‘occurs directly, when an mventor sells his product hrmself or through

a small venture companv and mdrrectlv when an inventor lrcenses this technology to a larger

company for resale.

/ RMOTC isa very young program. and th'us,‘there is not sufﬁc‘ient'y’ sales data available currently 3
conceming the technologies that have been successfully tested there. Future sales of those true
R&D projects, therefore will have‘ to be estimated. and the ERIP Study is used to create these

_sales pI'O_]CCUOnS That document summarrzes that every $1 grant glven to an average inventor- .
generates $19 in total cumulatlve sales. This ratio is used to project future sales of products
already tested at RMOTC and also for future testmg projections, whlch were quantlﬁed in an
earlier section. -

The first step in this analysis is the quantification of the equivalent' ERIP grant at RMQTC. This ,» '
has been done in Table D-6 for all those projects tested at RMOTC which were considered to be
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TABLE D-S
1994—1 996 ADJUSTED GRANT AMOUNTS

,DIRECT OPERATING { PARTNER ADJUSTED
AMOUNT | OVERHEAD | AMOUNT | GRANT

4 R&D PROJ CTS ‘ ; , o : ‘
Downhole Steam Generator ‘ - $18,807 | $28,555 $25,000 $72,362 |.

1954 TOTAL ' ' " — , $72,362

11995 R&D PROJECTS o R ; ,
Downhole Dynamometer - $1,709 $3,669 $12,050 $17.428

- |Electronic Tank Gauging' o - $8,556 ' $11‘8,36‘8 $3,500 | $30,424
© |PowerJet Slotting Tool - '$60,448 } $129,771 $31,917 $222,136
Percussion Drilling S $3555 |  $7.632 | $60,000 $71,187

|Microbial EOR | $12227 | s$26249 | $17.396 $55,872

1995 TOTAL o _ o G -$397,047

- [1996 R&D PROJECTS ‘ 1T ,
|Microbial EOR $12227 | $13,185 | $17,396 $42,808

Smart Cable | ss483 | 33756 $5000 | . $12,239
Downhole Telemetry $13,673 $14,744 | $52,000 | $80,417
Auto Shut-Off valve | $4,200 $4529 | $1,500 $10,229

Liquid Level Sensor ‘ $5,200 R $5,607 $3,000 | $13,807

{1986 TOTAL — T $159,500

1994 - 1996 TOTAL . — : $628,909




.- true R&D projects. kThe',RMOTC equivalent grant includes\: the 'dir_e_ct amount contributed to -the'
particular project by RMOTC; the estimated portlon of .total'operating overhead allocated to that |
- particular project' the partner amount contributed during the testing project,' in both in-kind and
cash. The total of all of these 1tems equals the “adjusted grant or eduivalent ERIP grant for each
R&D prOJect completed at RMOTC. S |

The estimated tax revenue generated from'a particular proj ect can 'then be estimated for each year
(or each project), and this has been done in Table D-7. The present value of the adjusted grant
amounts is first calculated using- an, escalation rate of 12 percent per year. Thus, the 1994 grant
amount is compounded twice using this rate, wh1le 1995 amounts are compounded once. The -
Net Present Value (NPV) of this amount is then calculated based on the “Sales Build-Up
| Forecast” Table .included in the main body of this Report At this point the adjusted ‘grant has |
' been both compounded and dlscounted to account for the time value of money both i in the past -

and in the future (wrth regards to future sales)

The ratio described above (19'1) is then used to estimated total cumulative sales for-all of those
R&D prOJeCtS The ERIP study concludes that of all ERIP technologies studred from the 1980 to

1992 period, approximately 43 percent of total sales occurred- dlrectly (by the 1nventor or by a |
company created by the inventor), while 57 percent of total sales of ERIP technologies occurred
" indirectly (through a licensee or new owner of the technology) This percentage has been applied
to the total estrmated cumulattve sales of those R&D products at RMOTC, and the direct and

: mdrrect sales are therefore also listed in Table D-7.

These sales numbers are then used to estimate the total number of jobs, that will be created
(through both direct and indirect sales). The ERIP study further concludes that in 1992, one full-
time job is created through every $82,000 in direct sales and one for every $165,000 in indirect

sales.

The total income tax revenue can then be calculated, also using the ERIP study, which concludes -

that in 1990, the average federal income tax ‘per return was $4I 04. This number has been
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~ TABLE D-7 .
1994-1996 TAX REVENUE DETERMINATION

| GRANT T - 'CUMULATIVE] JOBS TAX
: : AMOUNT| PV 1996 | NPV 1996 |SALES TYPE| SALES | CREATED| REVENUE
1994 $72,362. 390,771  $47,188 TOTAL: $896,575 * ,
STV DIRECT: $385,527 5 $23,038
INDIRECT: ~$511,048 3 $15,177
S - 8 $38,214
1995  [$397,047 $444693 $231,178 - TOTAL: $4,392,380 | ,
’ .l E ‘ DIRECT: $1,888,724 23 $112,863
INDIRECT: $2,503,657 15. $74,351
38 $187,214
- [1996  [$159,500 $159,500 $82,918 TOTAL: $1,575,436 -
' : DIRECT: $677,437 8 $40,481
'INDIRECT:  $897,908 5 . $26,668
: . 14 $67,149
TOTAL [$628,909 $694,964 $361,284 $6,864,391 60 $292,577




| ‘adjusted for inflation, and is actually $4900 in 1996. The total tax revenue is then the total
‘number of jobs created tinies_ this average income tax. These numbers are listed in the last

colurnn of Table D-7.

‘This same methodology has been applied At‘o the testing projecrions of RMOTC, which a;re
discussed in an earlier section of this report. These testing projections have been divided into the
- number of R&D ‘projects Versus demonstration projects, based on Table D-8. which lists all R&D
projects and all demonstratron projects tested at RMOTC and the total costs associated with
them. As can be seen from the table, approxrmatelv 30 percent of total reahzed testmg costs
«have been for those pro;ects consrdered to be R&D ‘while the remalmng 70 percent were spent

for projects considered demonstration. .

This ratio has then been applied to those \future_ testing  projections (above), and this is
summarized in Table D-9. Thesé numbers are then divided according to project fun'ding‘som'ce
which is also. based on historical data (above) Thus total prOJected government and partner'

R&D project costs have been estlrnated and are those two lines shaded gray in Table D-9

. Total projected income tax revenue can then be calculated, and is surhrnariied in Table D-10.

This Table is” similar to Table'D-7 described above. The direct and panner'testing amounté are
taken from Table D-9, and are added to the estimated operating overhead for R&D tesﬁng
projects whrch was dlscussed in detail in an earlier section of this report This gives us the

prOJected grant amounts for all future years up to 201 1.

Inﬂatron at 3 percent per year is then factored in solely for the purpose of using a simpler
| drscount rate in the “NPV” column of Table D- 10. This dlscount factor is apphed to prOJected
cumulatlve sales for each year, and then total jobs (both direct and indirect) is estlmated in the
second to last column of Table D 10. Finally, the $4900 income tax average for 1996 is applied

to estimate total prOJected tax revenues, listed in the last column of Table D-10.
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TABLE D-8 :
RESEARCH AND DEVELOPMENT VS. DEMONSTRATION RATIOS

'[R8D PROJECTS — T TOTALCOST | RATIO

Downhole Steam Generator - = - : $43,807
Downhole Dynamometer = - e $13,759
Electronic Tank Gauging . .. $12,056
PowerJet Slotting Tool I $92,366 |
Percussion Drilling ' - $63,555
Microbial EOR : $59,245
Smart Cable L $8,483
Downhole Telemetry Test . $65673
|Auto Shut-Off Valve o - $5,700
- |Liquid Level Sensor 3 E .+ $8,200
- {TOTAL L ' $372,844 30%
|DEMONSTRATION PROJECTS , C
UW Motor Efficiency Study : $26,529
Oil Well Power Controller ' $5,332
V-GER Lubricator : ; © o $6,032
Mud Devil-Deaerator : » - $12,084
In-Situ H2S Remediation . - $2,684
D-Jax Pump-Off Controlier E $9,929
Paraffin & Scale Control : ; $21,612 |
|Short-Radius Lateral Drilling g 8217177 |
Paraffin & Scale Control - $6,810
Slimhote Drill Stem Tester , $41,054
ASD Valve-Hydraulic Systems . $4,524
ADJUST-A-Pump L ' $18,029
Anadrill A350XF Fieid Test : $313,312
Uniflo Qilcorp Pump ' , $954
Second Wall Creek MARCIT , $18
Bentonite Plugging : “f $58,935
Downhole Permanent Pressure Gauge $91,918
Paraffin Control : 0 $36,000] E
TOTAL ' , $872,933 70%
TOTAL COSTS » $1,245,777 100%
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A benefit-cost analysis can'then)be calculated and thls is done in Table D-11. As can be seen
from the Table, the total estimated costs for 1994 and 1995 (from RMOTC budget' estimates, see
'above) are compounded to obtain a prqséﬁt value, and those futuré costs (1997-2011) are
discounted at 7 percent (bascd on OMB Circular No. A—94,‘>Qctober 29, 1992). All of these
‘adjusted costs are then summed to calculate tﬁe total costs associated with the operatibn pf

RMOTC, which is estimated to be $14,325,332.

The total benefits which have been estimated in Tables D-7 and D-lO are adjusted in the exact
same manner to calculate the NPV of all past and projected benefits arising from RMOTC. The
- total tangible benefits (income'tax revenues) arising from RMOTC is estimated to be $I;066,,669

. for the 1994 to 2011 time period. This gii/es a benefit-cost ratio of 0.10.
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 APPENDIXE

DISCUSSION OF DISCOUNT RATES




DISCUSSION OF DISCOUNT RATES

Concept of Discounting Cashflow vs. Market Values

Although the concept of dlscountmg is w1dely accepted the selectlon of the appropriate dlscount; ,

rate has been the source of cons1derable debate and much d1sagreement Gustavson Associates,
for the purposes of valuing the NPR-2 & 3 as well as NOSR—l 2 &3 propertles applied different
: dlscount rates to the different sites ‘due to (a) the relatrve risk assocrated with developmg and
_producmg them and (b) the different ownership and operator under the retention and sale

scenarios. These discount rates were built up as described in detail below.

Gustavson Assoc1ates have stuched the market for producmg oil and gas propertles It has been

found that recent market transactlons (sales and purchases) have recently been conducted at net

: ;present values of the future cashﬂows determlned at d1scount rates inthe 17 to 18 percent range.

These rates are apphed on a pre-tax basis and to a cashflow based on nommal 011 pr1ces At the

| same time the welghted cost of capital has been 10 to 11 percent.

Further, it has been found that the market d1scount rate has been varymg over the last decade as
a direct functlon of the werghted cost of capltal for the 011 sector. For example in the early to
mid-1980s durmg h1gh 1nﬂat10n rates and with the cost of capital bemg in the 15 percent range,
_ producmg propertles sold at discount rates around 22 to 23 percent agam a mark-up of about 7

percent.

It is apparent that the 01l sector in general requlres a reasonable reward or proﬁt correspondmg
to about seven percentage pomts for taking the risk of puttlng its cap1ta1 to work. The same
* seven point mark-up for risk has also been experlenced in other extractive mdustrles of high unit-

value commodities such as copper. Interviews with ﬁnanc1al executives have revealed that these

1ndustr1es target their internal rate of return at the same general level, namely 17 to 18 percent. .~

They discount at higher rates for more risky properties such as non-producmg reserves and at

- lower discount rates forless risky (thereby buying at higher purchase prices).
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‘We have analyzed these seven percentage points which the oil sector wants te realize above and

beyond the return of its capital, with interest, But first, we will discuss the cost of capital.

'COST OF CAPITAL

Cost of capital rates vary, but can be generalized for particular industries. This is the case with -
the oil industry, where the cost of capital as surveyed by the Society of Petroleum Evaluation
Engineers (SPEE) is averaging 10.2 percent in 1996 (Spring). ‘This number is weighted for debt
at 30 percent. On the other hand it was hypothe51zed that ‘the government’s cost of capital
should approx1mate Treasury bill rates, that is, be werghted as 100 percent debt. Further the
financial industry will normally not make commercial oil loans much past five years due to "
~ oilfield reserve half-life generally being around:ﬁve vyears A rate of 6.5 percent i(an average of
the 5-year U.S. Treasury bill interest rate over the last several years) was considered approprlate

for this analysrs That rate (6.5 percent) is readily reconciled with the 7 percent suggested as a
fall-back by the OM&B.

As mentioned above, producing US oil properties sell at 7 percent above the industry cost of
capital. We make the assumptioh that the Federal Geyemment will be exposed to the same risks -

as an oil operator as will a large oil cempany.

In this Consultant’s opinion, this risk associated w1th oil and gas procluCtion can be further
summarized as follows. The risks relate to the realization of the predicted cashflow. Cashflow :
‘(net revenue before ineome‘t'axes) is predominantly the produced net quantity of oil or gas
multiplied by the market prices of the commodity less the operating cost. Local taxes play less
of a role. Therefore, there are three risk categoriesbinherent’ in oil and gas preduc':tion, namely
rnarket price risk, oper’ating cps_t risk,’ and production ‘rate (quantity) risk. Market price risk is
that risk associated with the rise ‘and fall of oil and/or gas prices worldwide, in the operating
- region or both. The second category, 6perati_ng cost risk, is that risk associated with the
fluctuations in the coSt of operations. Finally, there is production_rate or engineering risks
inherent in any oil and gas project, namely that rlsk assomated with the ability to forecast and

meet a specific rate of production subJect to reserv01r dynamics.
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‘Based on miarket research, these various subcategories of risks have been broadly quantified as
follows:‘ market price'risk weighs heavily and makes up about 3 percent of the total of 7 percent |

while operating cost and production rate risks are approximately 2 percent each.

A few market examples help support the numbers presented above The 2 percent ad_]ustment

. for operating cost risk can be clearly seen through the following example Oil company and '

' other 1nvestors are often given the ch01ce between purchasing full ‘working 1nterest ina partrcular

property, or merely aroyalty interest in a producing property. Full working interest indicates that
the investor w111 be responSIble for all costs and will sharé in the net. revenue interest from the
7 production. A royalty interest conveys “the rlght to receive oil or cash from the product1on '

without being responsrble for any operating cost. Therefore royalty 1nterests usually sell ata 15

percent dlscount rate or expected rate of return), while total workmg 1nterests sell at 17 percent ',
dlscount rates as discussed above. This 2 percent difference represents the market’s operating
cost I‘lSk adJustment In other words, when there is no operating cost risk the market values a

producmg property. ata hlgher value corresponding to a 2 percent reductlon in the dlscount rate.

Productron rate risk can be quantlfied by comparing the oil mdustry with another extractive
_industry, where the rate of productlon of the comrnodlty is rarely a factor for 1nstance the .
aggregate industry. Only sand and gravel price and cost of productlo.n and transportation are
m‘ajor risks and not reserves or short-term rates of productio_n. Aggregate industry operators
usually experience a discount rate of around 15 percent for discounting the netbcashﬂo’ws'
' associated with an operating mine or Ljuarry. Production rate risk is again the difference between

these two numbers, namely 2 percent.

,l;inal'ly, the remainingthree percent can in discount rate adjustment for risks be attributed to price
risk. This is further proved by lookmg at the newly formed oil and gas derivatives market. A
\ knowledgeable mvestor who understands and has experlence m the derlvatlve markets can nearly
eliminate all market price risk associated with 011 and gas mvestments by locking into a set price .
for the commodity well into the future. This has had a profound effect on the valuation of oil

and gas properties; the cumulatlve effect of efficiently using denvatlves to hedge agamst prlce
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fluctuations has 1ncreased the value of subject propemes by about 3 percent (when applied to

- future net cash ﬂow) lendmg further proof to the discussion above. "
" A summation of the threemajor risk factors and their corresponding effect-on discounted present.
value yield a total of a 7 percent adjustment, equal to the difference between cost of capital and

‘market price.

APPLICATION TO‘ DOE STUDY

The _composition of both the public (gove,rnment)‘ and private (US oil conrpany) discount rates

used in the DOE study are summarized in Table E-i All of the speciﬁc discount rates used in
the study for all of the dlfferent properties are summarlzed under different use scenarios in Table

E- 2 As discussed throughout the DOE ‘study, Gustavson Assomates studies four general

‘scenarios available to the DOE for each of the five properties. The property could be retained

by DOE (Scenano 1), the property could be transferred to the DOI for leasing by the BLM

(Scenario 2) or to another department or-agency (Scenarlo 3) or the property could be sold .

outrlght to the private sector. (Scenarlo 4). For purposes of dlscountmg future cashﬂow (1ncome
‘and expenses), Scenarios 2 and 3 can be treated as one.

. Table E-2 includes elght different “income” categones for all five propertres (not all are
~applicable to all propemes) and .one expense category- (surface maintenance) w1th varying
“discount rates applied vdependmg on the ,characterlstlcs of the property and the owner. Each

category as well as its determined discount rate can be explained as follows:

“Royalties” is defined as that royalty income to be received by the DOE or another |
governrnent agency/departrnent (only possible under Scenarios 1, 2 and/or 3 and/or for
YNPR-2, NPR-3 and NOStR-3), from existing an.d\future production on a property currently
operated_ byua third party; 'thus'only. those properties_ which are currently producing or
predicted to produce are applicable. The appr()p‘riate‘ rate to be used to discount this

expected income stream Would be the government’s or public sector cost.of capital (6.5
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TABLEE-1 COMPOSITION OF A DISCOUNT RATE

: . ENTITY TYPE
- |DISCOUNT RATE |  PUBLIC PRIVATE
COMPONENT o (US GOVERNMENT) {(US OIL COMPANY)
COSTOF CAPITAL - 650% 1 10.20%
PROJECTRISK: . o | »
' PRICE RISK ©3.00% ’ 3.00%
' OPERATING COST RISK Co200% | © 2.00%
PRODUCTION RATE ©2.00% 2.00%
|totaLs Sl sse% | 17.20%




TABLE E-2 DISCOUNT RATE SUMMARY

- SCENARIO -

INCOME CATEGORY 1 RETENTION (2) and (3) LEASING} = (4) SALE
Royaities “11.5. ' - 115 O NIA
Surface Maintenance 7 T N/A
Grazing ’ ' N/A - 10 13.2-
Income Taxes N/A N/A 135
Mineral Leasing / ‘ ' _
(Bonuses & Rentals) NIA : 10 132
Rental of Existing Leases 10 10 13.2
Royalties , _ :
(to Estimate Bonus/Sale Price) NIA NiA 18.2
" 13.5 N/A- N/A
10 10 13.2
N/A 13.5 13.5
(Bonuses & Rentals) NiA 10 132
N/A 11.5 N/A
Production , ' ' -
(to Estimate Bonus/Sale Price) - NiA , 172 17?2
Royalties N/A NIA ~NA
Surface Maintenance T 7 N/A
Grazing 10 10 13.2
Income Taxes N/A - N/A N/A
Mineral Leasing
(Bonuses & Rentals) NA 10 : 13'_2
Rental of Existing Leases N/A N/IA . N/A
Production N/A - N/A N/A
Surface Maintenance. - T 7 N/A
Grazing 10 10 13.2
Income Taxes N/A N/A N/A
Mineral Leasing , : :
(Bonuses & Rentals) N/A 10 132
Royalties N/A N/A N/A.
Production - . R \
(to Estimate Bonus/Sale Price) NIA NIA N/A
135 N/A N/A
Surface Maintenance 7 7 N/A
Grazing ' 10 10 - 132
Income Taxes - N/A 13.5 13.5
Mineral Leasing '
13.5
{Bonuses & Rentals) ,N/A 10
Royalties N/A 115 N/A
Production 172 172

(to Estimate Bonus/Sale Price)

N/A




- percent, see above) plu's" price risk (3 percent) and production rate risk (2 percent) which
relate to the amount of ’royaltyt The total adjusted discount rate equals 11.5 percent total.
J Slince DOE would not operate these properties, its royalty revenue is not Snbject to

operating cost risk.

“Royalties (to estimate bonus/sale price)”, is the same royalty income as above;
however, the propeity has been sold to the private sector (not the public sector) (Spcenafrio_‘
4 - only for NPR-2), and thus should be discounted as an investment from the private‘ ‘

sector’s perspectlve Thus, 1nstead of startmg at the public sector’s cost of capltal we '

~ start with the private sector’s (10 2 percent see above) and add prrce and productron rate
risks (3 and 2 percent respectlvely) which equals a total of 15.2 percent This revenue

is 11kew1se not subject to any operating cost rrsk

“Grazing”, is considered income received by allowing ranchers grazing privileges for

‘their | hvestock (Scenarios 1,2, 3 and 4 applied to all properties). A discount rate of 10

percent is used for Scenarios 1, 2 and 3. The Office of Management and Budget (OMB)
Circular No: A—94 recornmends usmg a discount rate of 7 percent for pubhc'- ’

mvestments : conveying independent rights to graze on government property is considered -

to constitute such an investment. To thlS 7 percent must be added an addmonal “lrvestock
price risk” component of 3 percent the only difference berng that the commodlty in

question under thls analysrs is livestock and not 011 or gas. We have not studied the

commodlty market and hedging for best prices, but this approach was substantiated based

on interviews with a few representatives of the ranching community. For Scenario 4,

“however, we start with the private sector’s cost of capital (10.2 percent) and account for

"price risk" (3 percent) which equals 13.2 percent total.

“Production” is that working interest income. received from produced oil and/or gas

(Scenano 1 and only apphcable to NPR—3 and NOSR—3) on those currently produced
propertres which are operated by NPOSR. The d1scount rate. adjustment used for these

scenarios is 2 percent higher than.that used for royalgg/ 1ncome (as explained above) due

‘to the fact that the DOE is now the :operator and does indeed face\operating cost risk.
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“Productlon (to estlmate bonus/sale pnce)” is based on the exact same 1ncome as under

c “Production” but as transferred to another department and leased/sold or to the pr1vate

sector (Scenarlos 2,3 and 4 for NPR—3 and NOSR-3) We must account for the value to

that thxrd party In other Words this category assumes an industry onerator who contmues

'producmg the ﬁeld until an CCOHOI'I]IC llrmt is reached. The appropriate discount rate is
‘therefore the same as the “Royalties (to estlmate bonus/sale prlce)" plus an additional 2
B percent due to the fact that operatmg cost risk must be accounted for, adJ ustmg to a total

of 17.2 percent for these scenarios.

.“Mineral leastng (bonuseS~& rentals)” are those particular scenarios 'whereby a party
(erther another government agency/department or a private 1nvestor) would lease the
property out to the other oil compames for thelr purpose of’ rmneral extraction (Scenarios L
2, 3 and 4 for all propertles) Under Scenarios 2 and 3 ‘(another govemment ‘
agency/department), a discount rate rs found by taking the Office of Management and
‘ _Budget (OMB) recommendatlon for the appropnate discount rate used above for public
1nvestments, Wl'llCh-’ is 7 percent. To this must added pr1ce risk, because a potential oil -
: company lessor*‘vl}ould be faced yvith commodity price risk. This is the same derivation
used under the “grazingl’ scenario above. It 1s assumed-th_at if prices for the commodity
(be it livestock or oil) suddenly became depressed the chances bto lease'the land for a
particular use (be it grazmg or oil productlon) is directly affected by the price of that
commodrty thus,’ perceptron of prtce risk must be mcluded when drscountmg the expected :
future income stream This same methodology is also used- under Scenario 4 however,

since the property has been sold to the private sector under this case, we begin w1th
zndustry s cost of capital (10.2 percent) When perceptlon of price risk is included, as
above the total selected discount rate,unde’r this income category and Sce‘narlo will ,equali

13.2 percent.

“Rental of -existing leases™, applies to those oil and gas leases that are pre-existing
- (applicable under all Scenarios for NPR-2). The appropriate discount rates are derived
~ under the exact same methodology as “Mineral leasing” described in the preceding -

paragraph.
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“Income taxes” refers ‘to the federal tax income accruing to the Federal Govemrnent
from first transferring and leasmg or outright selling a property to an oil company and.
then expectlng that taxpayer to produce the 011 and/or gas The latter would in turn pay
income taxes to the government (apphcable for the three producmg propertles NPR-2,

| NPR-3 and NOSR-3 for Scenanos 2 3 and 4) The ﬁrst component of the discount rate,
therefore, would be the government s cost of cap1ta1 since the government is the owner"'
v of the tax rights. The risk components, however, should include all risk components

outlined above (3 percent price risk +2 percent operatmg cost rrsk +2 percent productlon X

. rate rrsk i percent) because they all dlrectly affect the et taxable total revenue

generated, and-therefore the perception of the risk of recelvmg the income tax to be paid
- to the government. The selected discount rate used under the “Income tax” scenario is

thus 13.5 percent.

“‘Siir”facé maintenance” is actually an "expense" category, and involves the perception .
of the government s future 1ncurred expenses due to mamtalmng the surface land on all
'of the ﬁve propertles Thls future expendlture stream must be discounted in the same
manner as the future income streams defined above for risk perception above the cost of -
capital; the approprlate discount rate is 51mp1y the base rate recommended by the OMB
‘for public mvestrnents namely 7 percent for each of the properties, under Scenarros 1,

2 and 3 (the government retains the property under some form) _There is no probabrhty

~ that the surface maintenance shall not be paid.




